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"Although the physicians of all nations, from
the time of Hippocrates to the present, have, by
numberless researches and experiments, made trial
of everything in nature, from the most immocent
drug to the most virulent poison, both in the

mineral and vegetable kingdoms; yet the disease
still baffles the power of physiec."”

Burrows 1767.




In the management of malignant disease two major problems re-
main current and unsolved; the prevention of spread and recrudes-
cence and the treatment of the advanced case.

The primary tumour may be eradicated by surgery or radiotherapy,
but the patient dies, often after an interval of many years, from the
effects of metastatic disease. The dissemination of viable malig-
nant cells probably begins within a short period of the inception
of a tumour. Many of these cells fail to survive but those which
do may remain dormant for long periods before certain, little
understood factors, operate to restore their activity. If cancer
is to be controlled then means must be found Tor preventing dis-
semination,or for destroying cells which have successiully estab-
lished themselves in secondary sites. The concept of cancer as
a systemic disease requires the application of systemic therapy
and this is implied in the use of chemotherapeutic agents. This

1
same idea was expounded by Sir Astley Cooper in 1825 when he said:-
"It behoves medical men to direct their minds to
the trial of the numerous agents which chemistry
and botany have of late abundantly discovered
end simplified . . « . « « and if the operation
be performed for this disease, the surgeon should
never trust solely to the knife, but he must en-
deavour to alter the constitution which has not
only led to the complaint, but will surely regen-
erate it, if it remain unchanged."

A few patients with advanced malignant disease may remain al-

most symptomless and require no special treatment; the terminal

stage /
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stage is short and pain and distress are absent or minimal. Others
present an impelling need for treatment; pain is severe and un-
relenting; ulceration, bleeding ,discharge and cther distressing
symptoms produce the picture which to many is the epitome of
"cancer"”. Between these two extremes are the patients in whom
advancing disease results in progressive impairment of health, loss
of appetite and weight, disturbances of normal function and inevit-
able death, Vhen conventional means of treatment prove inadequate,
or cannot be employed because of the extent of the disease, the need
for effective agents, to control its progress and to relieve sym-
ptoms, becomes urgent.

Whetherthe treatment of cancer with the chemical agents at
present available is effective, can be considered cthical and can
be carried out without further jeopardising the patient's course,
remainsa matter of controversy. Some consider that cancer chemo-
therapy is unjustified.zon the basis that good results are only
obtained in a small percentage of patients at the expense 'oi‘ Pro=
ducing severe toxic effects and of'ten death in a large proportion
of those treated. It has also been stated that the use of cyto-
toxic agents may speed the advance of certain tumours by reducing
the effectiveness of the host response to the tumour? The risk
of producing overwhelming intercurrent infection firom severe
depression of the bone marrow is advanced as a further argument
against the employment of chemical agents in the menagement of
cancer. While it is accepted that the results of using

anti-cancer /
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anti-cancer drugs are poor, a few dramatic and worthwhile responses
are nevertheless obtained and, in many cases, symptomatic relief is
afforded for at least a few months, The chemotherapy of cancer is
very much where the chemotherapy of tuberculesis wes twenty-five
years ago; the agents available were crude, their side-effects
severe and the outcome of treatment uncertain,

The problem of cancer is infinitely more complex than that of
tuberculosis, but the steady conquest of this and other diseases by
the advent and widespread use of effective chemotherapeutic agents

is sufficient encouragement to continue the search for agents ef-
fective against cancer. Whether or not such agents will be dis-
covered in the immediate future is uncertain, but as ‘fialahe,h in
1846, said, "nothing can be more unphilosophicsl thon to conclude
that a cure does not exist because it has not yet been found."

It, therefore, remains necessary for interested clinicians to ex=-
plore the use of those drugs currently available and to obtain a
detailed knowledge of their nature, range and duration of action,
indications and toxic effects. The majority of luman tumours
camnot be cultured and since the laboratory animal can in no way
substitute for the clinical problems that present in the management
of human cancer, chemotherapy will remain a field in which clinical
investigation must precede laboratory confirmation. The behaviour
of two apparently identical tumours, in patients of the same age
and sex, may be entirely different. Few observations in one patient
can be directly translated to the management of a tumour in enother
patient. /




patient. Only by the careful collection and collation of informa-
tion obtained from a number of patients, treated over protracted
periods, is it likely that any advances in applied cancer themo-
therapy will be mad.e.s

The management of advanced malignant disease by drugs is
complicated by the intangible human problems agssociated with this
disease., As William Osler § said "... the practice of medieine is
an art, not a trade: a calling not a business: & calling in which
your heart will be exercised equally with your head." It is easy
for both doctor and patient to be biased in their assessment of
response to any particular line of treatment and objective means of
assessment are essential. The burden of uncertainty must be
shared, often for many months, by patient, relatives and doctor AIM,
while the effort is made to stave off an inevitable death.

Those undertaking the management of malignent disease by
chemotherapeutic agents require an optimistic outlock to overcome
the disappointments which follow their use, It is believed, how~
ever, that worthwhile remission can be obtained in some cases and
it is these which should prompt the continued use of cytotoxins.
Their use requires selection, care, consideration, time and a
sympathetic awareness of the human problems invelved, This study
is an attempt to illustrate these points.
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"Mere numbers of cases, however, mean little.
It is what is done with the few that actually
counts, and numbers, even though they add to person-
al experience, may in reality prove a handicap to
the advancement of knowledge by absorbing the time
which might otherwise be spent in assuaging curiosity."

7
Harvey Cushing.

The aim of this investigation was to study, in depth, the
application of chemotherapeutic agents to the menagement of cancer,
in a small number of patients, carefully followed up to the time of
death or for a minimum of six months from commencing treatment.

The investigation was based on the following considerations:-

1, That the cytotoxic agents at present available have a
definite part to play in the management of malignant
disease.

2, Thét their clinical application and assessment must
frequently precede laboratory investigation.

3. That their effects on the metabolism of normal ard melig-
nant cells are incompletely understood and reguire
further elucidation.




4, That the toxic effects of the agents at present available
can be minimised and need not contra-indicate their
use.

5. That the present methods of assessing response to the
cytotoxic agents are unsatisfactory.

6. That there are a number of problems, such as the effects
on "immunity mechanisms" and red cecll survival time
which justify study in relation to the use of cyto-

toxic agents.

The results obtained farm the basis of this thesis.
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7.

HISTORICAL REVIEW

"In criticizing the ignorence of the dark ages
or the middle ages, modern writers often forget how
very ignorant we ourselves are, or how recont is
our knowledge."”

Sir Norman Moore

(1847-1922)

To understand the present position of cancer chemotherapy and
to assess the effectiveness of the agents available, it is necessary
to review briefly the steps leading up to their discovery and use.

a) Early Concepts: Arsenicals end Gelenicals
The concept of treating cancer by chemicals is by no means
new, The efficacy of lead and arsenic in the control of certain 8,
superficial cancers was known to Paracelsus, [Hippocrates and Galen.
Many of the remedies employed at this time, such as dried lizard
skins, coal and extracts of hemlock, deadly nightshade and other
herbs, were entirely empirical and the results rarely justified the
extravagant olaims;h.’tjif‘jhgltée of pastes, ointments and e:sc!'uzrcr!::lc.?.:,!-5
containing verying proportions of arsenic, lead or zine, was vigor=-
ously pursued by "quacks" who toured Europe and this country pro-
claiming the wonders of their various cures. Few of their extra=-
vagant claims could ever be substantiated, but articles advising

the /
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the use of these preparations can be found in the literature as late

16
as 1926,

b) Cencer as a Systemic Disease: the /llylating Agents

The treatment of superficial, accessible fumours was well
established by the late 18th century, but the problems of managing
internal cancer by chemicals had to await the acceptance of cancer
as a systemic disease and the development of less toxic agents.
Bunter,:l- 7Astley Cooparland others supported the belief that "cancer
is more than a local disease" and that its control or "cure" re-
quired the use of systemic remedies, It was not until the early
20th century, however, that systemic cancer chemotherapy became &
possibility with Ehrlich's discovery of the sulphonamides and
salvarsan and the incidental observations that these drugs possessed
a cytotoxic effect.

The vesicant and haemopoietic effects of nitrogen mustard gas
in man had been noted in the First World War. The possible appli-
cation of mustard gas to the treatment of leukeemia az;.da malignant
disease was investigated, in the laboratory, by .dair and others in
the 1930's but this work was largely overlooked. Not until the
Bari Herbour disaster in 1941, in which a troop ship, carrying one
hundred tons of nitrogen mustard gas, was sunk, was further intensive
study carried out, Many of the survivors of this ingident demon-
strated severe bone marrow depression particularly affecting the
white cell series and platelets. This effect was attributed to
the /
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the absorption of nitrogen mustard through the siin or from the
alimentery tract of those swallowing the contaminated sea water.
As a result of the mbaequentlg’ezsgarches, lggely carried out in
secret by Gilman and Philips and by Rhoads and others in Americs,
nitrogen mustard was introduced in 1945 in the management of
leukaemia and malignant disorders of the reticulo-endothelial
system. 22’123 was immediately recognised as a powerful, but highly
toxic agent which still has a part to play in the management of

certain malignant conditions, such as Hodgkin's Disease and lympho=-

Some of the most exciting steps in the search for anti-cancer
agents followed the observation by Faber, 2:1.'-11 1947, thet the pro=
gress of acute leukaemis in children was accelerated by using the
folic acid conjugate pteroyl diglutamic acid. That folic acid was
present in large amounts in the cells of certain tumours had been
known for some years. Folic acid could also be antagonised in the
laboratory and by further research anti-folic acid agents were iso=-
lated which could be used in clinical trials. The most effective
of these was amethopterin (methotrexate) and in 1948 Faber pub-
lished his first results in the management of acute leukaemia of
childhood using this agent. From this has developed the most fruit-
ful and most rational line of research in cancer chemotherapy. A
number of "anti-metabolites” effective against a wide range of
malignant /
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malignant disorders has been discovered as a result of intensive
searoh.25 These agents, specifically designed to antagonise various
essential components of cell metabolism include the anti-purine,
6-mercaptopurine, the anti-pyrimidine, 5-flucuracil and the anti-aming
acid, azaserine., Although most effective in the management of the
malignant disorders of the haemopoietic and reticulo-endothelial

system, certain of the anti-metabolites are also of value in treating

solid tumours.
d) Serendi
It has been known for sixty years that colchicine i produced.

depression of the bone marrow, but at clinically cffsctive levels is
highly toxiec. Largely as a result of empirical research, a number of
cytotoxic agents, derived from moulds and plants, have been dis-
covered in recent years. The work of Waksman snd Woodruff (1940) 2°
on the identification and isclation of Actinomycin from soil micro-
organisms, paved the way for the isolation of agents possessing
cytotoxic activity of clinical value from other varieties of mould
(Mithromycin; Mitomycin) and from plents such as the Periwinkle,
Vinca Rosea 27,28 (Vinblastine sulphate; vincristine sulphate). These
jare most effective in malignant diseases of the haemopoietic and
reticulo-endothelial systems, but a few are of value in the manage-

ment of solid tumours.

P

agents /

Great strides have been made in the search for suitable cytotoxic




agents and the early days of arsenic, lead and conium are now remote.
Despite this progress the ideal agents henrea2 9not been found and their
immediate discovery cannot be anticipated. Those at present avail-
eble have a narrow range of activity, may produce severe and occas-
ional fatal toxicity, are unpredicfable in their offects and usually
produce remissions which are incomplete and short~lived. A few
dramatic and prolonged remissions, however, are o‘b%ag.ned and in
chorion carcinoma occasional "cures" are reported. The use of drug
combinations, prophylactic chemotherapy and intra-arterial adminis-
tration require further study.

Extensive research continues in America, this and other countrieT
for new agents, In the United States of America, the Cancer Chemo-
therapy National Service Center organises and co~ardinates research
on a gigantic scale and it is estimated that fifty thousand chemical
substances are screened each year for anti-tumcur effeot.310f these,
only a very few reach the stage of concentrated research and only
one or two each year reach the stage of clinical irial. The likeli=-
hood of a new agent even then being more effective and less toxic
than those already available is slight. This continued research,
however, embodies the prineciple hope of these concermed in the
management of malignant disea.gg; its control and final eradication.
In 1867, Langston Parker expressed the opinion that "we are at
the eve of a discovery for the arrest or perhaps the cure of cancer.”
One hundred years later, this is still an overstatement, but the
possibility exists that current research will validate this view,
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TABLE T

THE CHEMOTHXRAPY OF CANCER

SYNOPSIS OF CASES TREATYD

TOTAL = 107 ﬁgf‘: ’6‘245
Case | Initials | Age | Sex Primary Tumour hroup Total
No, Cases
1 JuGo 23 F |Hodgkins Disease A
2 P,0*s, 39 M " ' " A
3 GeRo 26 M - ol A
4 JeBe 19 M % . A 7
5 W.MeG, 50 M " . A
6 GsCo 22 M » " A
7 R.'P. 17 u ¥ » A
8 AJAN, 53 M arcinoma of Lung B
9 JeC.Gs 39 M arcinoma of Larynx { B
10 T.AN, L3 M [Carcinoma of Lung B
11 LW, Te 50 M " " " B
12 H.S. 36 M " " » B
13 J.P. 65 M " " " B
i AM, 46 M " o » B
15 AH,P, 32 M " » " B 15
16 EJW, 49 M . . " B
17 Ja5S.W, 50 M " . . B
18 AMeL, L3 F . L i B
19 ALF, 37 M " o N B
20 Red.Cos 5l M " b i B
21 MW, 56 F " - L B
22 J.M, 61 M - " B
23 TN, 27 M |Lymphosarcoma C
2k, T.H.W, 47 M " ¢ 3
25 D.T W, L7 M " C
26 B.H W, 38 M [Leukaemia D
27 T.M.P. 18 M by D 4
28 M.C.C. 6 M " D
29 L.F.C. 21 M " D
30 H.E. V. 50 M |Myeloma B 1




TABLE T (continued)

THE _CHEMOTHERAFY OF CANCER
Case | Initials | Age | Sex Primary Tumour Eroup Total
No. Cases
31 E.B. 48 F |Carcinoma of Breast] F
32 M.Cq 36 F " " 9 F
33 D.B, 50 F » . . F
3% F.M,P, L3 F " " L F
35 MoGo 52 F . s " F
36 D.N, 36 F . . " F
37 F.H, L2 F E " L F
38 M.M,D. 53 F 2 o " F
39 M.P, 42 F 2 " " F
40 F.S. 35 F L e " F
41 B,S. 43 F " " ” F 20
42 IF, 53 F " . . F
43 V.L. 67 F " o/ " F
44 M.MeD, L7 F " - » F
45 L.B. 38 F - " " F
L6 B.K. 42 F o " h F
47 M.G. 67 F . " " F
48 ANV, 63 F " . " F
49 H.o. u{_ F " " " F
50 u.s. 55 F 1] " " F
51 M.K. 50 F " " » F
52 S.0. 64 F " " " F
53 J.MH, 41 F |Carcinoma of Ovary G
Bl ALE, 39 F " " " G
55 DM, 46 F - . " G 6
56 SeGe 42 F " s L G
57 M.Co 70 F o " o G
58 E.H, 60 F X " . G
59 D.H. 30 M |Testicular Tumours H
60 T . 30 M o " H
61 BeAs 49 M " o H 5
62 AJd.I, 22 M " i H
63 MV F. 25 | " ¥ H
64 HF S, 40 M | Renal Carcinoma I
65 V.M. A, 49 F " » I
66 JWe 66 M " " X 5
67 JCo 60 M " " I
€8 H.S, 53 F " B I




lAELE T (continued)

THE CHEMOTHERAPY OF CANCER
Cese | Initials | Age | Sex Primary Tumour |[Group | Total
No, Cases
69 WKe 70 M Carcinoma of J 1
Bladder
70 TP, 59 M Carcinoma of K 1
Prostate
71 J.Re 43 M Carcinoma of L
Adrenal Gland 2
72 O.M. 26 F " " L L
73 A.AC, 45 M Carcinoma of M
Oesophagus 2
T4 J.A.P, 33 M . ", 8 M
75 ReB.H. 42 M Cercinoma of N
Stomach
76 T.Hs 58 M » " L N
77 WeMeo 64 0 NS LT, N
78 IM,. 69 F n " " N 8
79 R.C. 66 51" . . N
80 E.C. 71 M i 2 N
81 P.D, 63 M " L " N
82 A.W. 58 F " n " N
83 JeN.Se 32 M Carcinoma of 0
Colon and Rectum
8, 1.5, 22 F " " ¥ » 0
85 AM,T, 52 M ” " i - 0
86 E.R.W. 50 M n " n n 0
87 AW .S, 53 M g " " . 0 9
88 E.,M.H, 39 ) § " " el 0
39 E.D. 35 F " " n n 0
90 P,W.N, L M " e 0
91 R.G' 59 H n n L] " 0
92 F,H.R, 62 ¥ Carcinoma of P
Pancreas
93 E.L. 16-8 F " " n P h'
92'_ J.K. 65 M n ] n P
95 J.T. 59 M " " n P




TABLE T (continued)

THE CHEMOTHERAPY OF CANCER

Case | Initiels | Age | Sex Primary Tumour | Group | Total
No. Cases
96 RGoC, | 52 M | Malignant Q

Melanoma 3
o7 M.S, 50 F o " W
98 J.S. 65 F % Y Q
929 CeJ.B. 46 M | Carcinoma of R
Unknown Primary

100 Jele 2l M " " " R 4

101 J.Mel, B F " » » R

102 JeWe 35 M " " . R

103 S.L.P, 37 M Others S

104 D.L.O, 42 M . 5

105 JeSW, 53 M s S 5

106 HCM.A. 2]»5 f " S

107 WedoPe 39 M < 8




CHEMOTHERAPY OF CANCER

PRINCIPAL AGENTS USED

1, Alkylat ent

(a) Nitrogen Mustards

(1) Nitrogen mustard (Mustine)
(ii) Cyclophosphamide
(1ii) Phenyl-alanine mustard (Melphelan)
(iv) Mannitol musterd (Degranol)
v) Uracil mustard
(vi) Chlorambucil (Leukeran)

(b) Ethylene Imines
(i) Tri-ethylene~thiophosphoramide
(Thiotepa)
(e) Epoxides

(1) Ethoglucid (Epodyl)

(a) Sulphonic Acid Esters
(1) Busulphen (Myleren)

2., Antimetabolites

(a) Anti-Folic Acid
(1) Methotrexate

(b) Anti-Purine
(1) 6é=Mercaptopurine

(e) Anti-Pyrimidine
(i) 5-Fluorouracil

(d) Anti-imino Acid
(i) Azaserine

3¢/




TABLE II

e

e

Se

PRINCIPAL AGENTS USED (contimued)

Antibiotics and Plant Products

gmmg

Qthers

(a) Moulds
(i) Actinomyein D

(b) Plants

(1) Vinblastine sulphate (Velbe)
(11) 2-ethylehydrazine (S.P.I,)

(a) Sex Hormones

(1; Oestrogens
(ii) Testosterone

(b) Steroid Hormones
(i) Prednisone
(ii) Prednisolone
(iii) Durabolin

(1; Thiocolciran
(ii) Imuran




MABLE III

CHEMOTHERAPY OF CANCER

HODS OF CAT

1, Prophylactic against spread or implantation

2, As an adjunct to rediotherapy or surgery

3. In advanced disease when other measures
already tried or not applicable

n_ea ase antiec r drugs were used:=

a) Singly or in combination
b) In intermittent or continuous courses




1.

2,

3

lva

S5e

Te

UT STRATION

Topical application

By mouth

Intramuscular

Intravenous
a) Intermittent injection
b) Continuous infusion

Intra=arterial

gai Intermittent injection

b) Contimuous infusion
¢) Perfusion

Intra=cavitary

Intra=muscular injection




TABLE ¥

1.

3

bo/

ROUTINE INVESTIGATIONS

Haematology

(a)
(b)
(e)
(a)

(v)
(e)

olo

(2)
(v)
(e)
(a)
(e)

Haemoglobin

Packed=cell volume
Erythrocyte sedimentation rate
Total white cell count
Differential white cell count
Flatelet count

Bone marrow examination

Liver function tests

(i) Serum bilirubin
(4i) Alkaline phosphatase
(iii) Thymol turbidity
(iv) Zinc sulphate turbidity
(v) Serum glutamic oxalic transaminase
(vi) serum glutamic pyruvic transaminase
((vii Bromsulphthalein excretion
viii) Plasma proteins

Serum electrophoresis
Serum uric acid

Routine disgnostic investigations
Chest

‘Pelvis and spine

Serial X-rays of metastatic sites

Follow=up X-rays of inoperable alimentary
tract neoplasms




TABLE ¥

ROUTINE INVESTIGATIONS (continued)

4e DBagteriology
(a) Urine
(b) Sputum
(¢) Wounds
(d) Blood
(e) Superficial tumours

5. [FPhotography

6. Patholo

(a) Histological
(b) Macroscopic




1.
2.

%

Iymphocyte transformation

Chromosome changes
Red=cell survival studies




METHODS AND MATERIALS

a) Nature and Source of Material.

b) Prineipel Agents Available.

¢) Synopsis of Principsl Agents Used.

d) Methods of Application of Anti-cancer Agents,
e) Routes of Administretion,

f) Routine Investigations.

g) Laboratory-Research Investigations.

a) N 5 SOURCE OF MATERIAL

A total of 107 patients (62 male and 45 female) with histo-
logically proven malignant disease and all receiving cytotoxice thera-
py, were studied. Details of distribution by age, sex and tumour
groups are contained in Table 1.

These cases were studied in the period July 1962 to September
1965, first at the Royal Air Force Hospitel, Usxbridge, Middlesex
(July 1962-March 196:) and subsequently in the University Department
of Clinical Surgery and Royal Infirmery of Edinburgh (April 1964-
September 1965). They represent epproximately half of the cases
receiving oytotoxic therapy in the two centres during this total
period. The remainder did not fulfil the necessary criteria for
inclusion.
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b) BRI GENTS oy

Of the many chemical agents now available for treating cancer
only a very few are of real welue. These may be classified in
four main groups:

1. The Alkylating Agents,

2. The Antimetabolites,

3. The Antibiotic and Plant Products,

4, The Hormones,

A further group of drugs which do not fit into any of the
above categories is of little importance and may be labelled
"Miscellanecus".

i 22,33

The alkylating agents are distinguished by their ability to
combine with reactive molecules, within the muclei of cells,in such
a manner as to destroy normal cellular metabolism., It is believed
that this process of alkylation occurs through the medium of short
carbon chains which form abnormal linkages between the varioud
reactive sites, particularly those related to the nucleic aecids of
the cell nucleus. In view of the important role played by the
mucleic acids in cell reproduction, it is rgaaonable to assume that
interference with the formation of nucleic acids is the basie
action of this group of drugs. Exactly how allylotion operates to
interfere with cell growth and division is, however, a matter of

continued /




continued controversy.

The alkylating agents are among the oldest of the chemo=~
therapeutic drugs in use in the treatment of malignant disease
and many of the earlier agents are still of value., They, there-
fore, constitute the bdst-knowm group of anti-cancer drugs,
The drugs in this group closely resemble each other in their action,
side effects, and in the mature, degree and duration of response

obteined. The four important sub-groups are:=-

I, W of which the best-lmovm
examples are nitrogen mstard itself (lustine),

cyclophosphamide and phenylalanine mustard
(melphelan).

II, wﬁ% of which triethylenethio-
phosphoranide (thiotepa) is the prototype.

III. Z(haﬂ%.w_@aﬂmm represented by Busulphen
myleran).

IV. The epoxides, of which ethoglucid (epodyl) is the
principal agent of clinical value.

These preparations are particularly toxic to the bons marrow,
and, in varying degree, cause gastro-intestinal disturbances
such as nausea, vomiting and diarrhoea. Apart from a feﬁr ex=
c:eptims, far example myleran, which is much more toxic to granue
locytic than to lympheocytic precursors, the concept of a specific
agent for treating a specific tumour is not velid for this group as
a whole, If a tumour does not respond to one allylating agent, it

is /
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is unlikely that it will respond to another. If recrudescence of
the tumour occurs af'ter satisfactory response to one agent, it is
unlikely that further remission will be obtained if another alkyla-
ting agent is used.

In that the alkylating agents are cytotoxie, mutagenic and
most active against cells in the process of division, they may be
described as radiomimetic. This is, however, 2 meaningless term )
since those tumours most likely to be affected by radiotherapy,
cryotherapy, or hormone therapy are also most likely to be af-
fected by chemotherapy.

The duration of response to these agents is usuelly short
and frequently incomplete. They mverthe.less represent the most
generally useful group of drugs for the treatment of solid tumours.
Their toxicity to béne marrow and gastro-intestinel mucosa limits
the extent of this usefulness,

2. Antimetebolit 55 2l 34, 35, 36.

The antimetabolites constitute a group of anti-cancer agents
with the common property of accurately substituting for a normal
constituent of cell metabolism. By being incorporated in & counter-
feit manner for normal constituents, they interfere with nucleo-
protein synthesis and, therefore, with cell division, again lead~-
ing to cell death., They may compete with 2 normal metabolite,
either by a greater affinity for the reactive molecules, or by
being present in greater amount. They may directly inhibit the
activity /
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activity of an enzyme essential to nucleo=-nrotein synthesis or be
incorporated into abnormal molecules which in turn will lead to
interference with cell metabolism and death.

The antimetebolites represent the best example of rational
thought and rescarch applied to the development of chemical agents
for the cure of cancer. Much ingenuity has been applied to the
design of new antimetabolites with the result that this has been
the most productive line of research., By various, often miner,
chemical modifications, substances have now been made available
which will compete with essential cellular metabolites, such as
folic acid, the purines, pyrimidines, and amino acids. Many other
specific antagonists are also available but they do not differ-
entiate sufficiently between normal and tumour cells to be of
clinical use, Each of the four mein groups of the antimetabolites
is represented by one better known agent. The anti-vitamins or
anti-folic acid agents by methotrexate, the antipurines by
6-mercaptopurine, the antipyrimidines by S5-flucrouracil and the
anti-amino acids by azaserine.

The antimetabolites are of greatest value in the treatment of
the leukaenias and melignant disorders of the reticulo-endothelial
system. With the exception of 5-flucrouracil, they are of very
little value in the management of solid tumours. This drug is
peculiar én its action on well-differentiated gastro-intestinal
mmours,spar‘l:ioularly those of the colon,

Apart /
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Apart from their effects on the bone marrow, these agents,
as a group, commonly give rise to severe oral ulceration and
bleeding. They also ceuse nausee, vomiting, and skin rashes.

The length of remission obtained by the use of antimetabolites
varies from a few weeks to a few months but is seldom longer than
six months., The degree of remission may, however, be remarkable
and the rapidity of its onset dramatic.

26,27.
3 ibiotics and t t

In recent years, certain antiblotic and plent products have
been shown to possess varying degrees of anti-tumour activity.

A few of these agents have entered into clinical use and are of
velue in the management of’ a:’mrrow range of malignant disorders.

Of the antibiotiecs, the Actinomycins, particulerly Actinomycin
D,3zlave proved of greatest value, This sgent, in combination with
radiotherapy, is effective in treating neuroblastoma of childhood
and rapidly growing sarcomas, such as rhabdomyosarcoma. Since,
however, these conditions are uncommon, the applications of this
drug are limited.

Of the plant products, the alkaloids of the Periwinklae.iuch as
Vinblastine sulphate (velbe) and Vincristine sulphate are the best-
knowm. They are of most value in the management of the melignant
reticuloses but also have & limited application in the treatment of
solid tumours,

Gastro-intestinal and haematologicel side effects are common,

despite /
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despite the fact that certain of them are used in very small doses.
Their mode of action is uncertain; they are grouped entirely on
the basis of their origin, and not on any common mode of action,
It is believed that they principally act as antimetabolites, again
interfering with essential enzymetic processes within the cell,
Their totel place in the management of malignant disease remains
uncertain,
38

k.  Hormones

The use of oestrogens and androgens in the treatment of
advanced carcinoma of the breast and prostate is too well established
to require emphasis, These agents are frequently employed as
adjuncts to surgery or radiotherapy end if remission is obtained it
is of greater duration, more complete and freer of side effects than
the remission obtained with any of the other anti-cancer agents.
Despite this unique position, it is generelly accepted than the
hormones are not included in the detailed discussions of cancer
chemotherapy. While they will be discussed in context through-
out this study, they are largely excluded from the anaelysis of the
results obtained by treating cancer by chemical azgents,

In a similar manner, the steroid hormones, of great value in
the management of the leukaemias and malignant reticuloses will be
discussed in context, but are not considered in detail.

5.  Miscellaneous Agents /
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LA ce eous .

Many of the drugs in this group, such as arsenic, urethane
and lead, belong essentially to the history of cancer chemotherapy.
Colechicine, a powerful metaphase inhibitor, has been combined with
an alkylating agent, similar to thiotepa, to form Thiocoleiran,
This agent is of value in treating certain gastrec~intestinal tumours
but causes considerable toxicity.

39
c) IS OF PRINCIPAL AGENTS USED
1., ALKYLATING AGENTS
5,20,21, 22
o) Nitrogen liug 1bis (beta=chlorethyl)enine

One of the earliest available
agents, nitrogen mustard, is a water-soluble, crystalline powder
which rapidly deteriorates after going into solution and must be
given immediately. It contains two active alkyl radicals which are
able to react with many cell constituents,producing abnormal cross-
linkages and preventing the chains of deoxyribonucleic acid from
dividing.

There is a progressive

end scaetimes severe fall in polymorpk, lymphocyte and platelet
count commencing within 24 to 36 hours of giving nitrogen mustard,
reaching a meximum between 10 and 15 days. The haemoglobin falls

by /
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by 10 to 20 points within 8 to 16 days. If no further treatment ip
given, these effects persist for three to ten days ond then slowly
reverse, It has a powerful vesicant action on tissues, produecing
induration and indolent ulceration at sites of accidental, extra-
vascular injection. Nausea and vomiting arc common and occasion=

ally severe,

Indications.~ Of most value in the melignont disorders
of the reticulo-endothelial system and blood~forming tissues, it is
also effective against tumours of the breast, ovary and lung.

Doses istration.- The recommended dose is 0.4 mg.

per Kg., of body weight, given well-diluted by intravenous injection
or mthmmioizﬁuaicm. It can also be given by irrbra—oavitary
instillation to control serous effusions,when the dose used is be-
tween 15 and 30 mg, per Kg. of body weight. Treatment is best

aceompanied by an anti-emetic such as chlorpromezine or promezine.

Nature end mode of aotion.- This agent, first synthe-
sised in 1957, is presented in the form of a wabter-soluble white

crystalline powder in 100 and 200 mg. vials and as 50 mg, oral
tablets. Arnold and Bourseaux (1958.{‘2first r&ported on the action
of cyclophosphamide, This action depends on the attachment of a
phosphorus aton to the alkylating groups so that these are liberated

locally /
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in the tumour cells, at the site of high phosphatase activity.
The general effect on normal tissues is thereby reduced.

With small doses the

effects on the haemopoietic system are mild,iwhile the platelets
remain unaffected by even high dosage. Prolonged treatment re-
sults in progressive fall in white cell count and heemoglobin
which may take weeks or months to reach & maximum. These effects
can be dramatically produced, however, by the use of large dose
infusions, On withdrawal of treatment the offects on the haemo-
poietic system are rem_aéd. within 10 to 20 days and bone marrow
depression is seldom complete. Alopecia, = dry scaly skin,
brittleness of the nails, nausea and anorexic are the most importe
ant additional effects. They usually diseppeer with dose re-
duction or withdrawal of the drug.

Indications.~ Cyclophosphamide is of partiocular value in
treating carcinomas of the breast, overy and lung, It is also of
benefit in certain other tumours, including those of the gastro-
intestinal and genito-urinary tracts.

Dosage end administpation.- 4An oral dose of 100 to 150 mg.
daily is usually well tolerated., Single intravenous or intra-

cavitary injections of 200 to 600 mg. produce little disturbance
elthough the higher dosage should be combined with an anti-emetic
such as chlorpromazine, When used by intravenous or intra-arterial
infusion /
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infusion a dose of 2,000 mz, over a period of 24 hours gives meximal
benefit with minimal discomfort. The optimal maintenance dose
must be established by continuous monitoring of peripheral blood

gount, but very large total doses may be given in some cases.

N m of +~ This compound was first syn-
thetised independently by Bergel and Stock % 1953 in this country
and by Larionov b 1955 in Russia. It is presented in 5 mg. tablets
for oral administrotion and more recently has become available as an
oily solution for intramuscular injection in 2 ml. ampoules. By
combining phenylalanine with active alkylating groups, these are
released within the melignant melanoma cell by the incorporation of
phenylalanine in the production of melanin.

Haemopoietic and other effects.- The effects on the

haemopoietic system are marked. A severe reduction in white cell
count and haemoglobin occurs within 10 to 12 days of commencing treat-
ment, persists for 1) to 21 days and only slowly reverses. Nausea,
vomiting and bucco-labial ulceration are also common.

Indicetions.~- By its chemical nature this agent is de-
signed for the treatment of melignant melanome ond is the drug of
choice for this condition. It also has some effect on lymphosarcoms

and multiple myeloma.

Dosage /
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nistration.- Five to 10 mg., should be

administered by mouth daily to a total dose of 50 to 100 mg, For
intravencus infusion or intra-asrteriel perfusion a dose of 25 to

50 mg, produces a good and occasionally dramatic response in a few
cases, but leakage of drug into the general circulotion may cause

severe bone marrow and other effects.

This substance is available
in 100 mg. ampoules for intra-venous or intra-arterial injection
and more recently has been produced in 100 mg. tablets for oral
administration. It acts both as an alkylating agent and,by virtue
of the mannitol fragment as a metabolic blocking agent. This and
uracil-mustard are examples of dual antagonists.

Haemopoietic and other effects.- The effects of Degranol

on the haemopoietic system are similar to those of nitrogen mustard,
but a marked, persistent and sometimes fatal marrow depression may
develop as late as 30 to 100 days af'ter commencing treatment and
thus renders the use of this drug hazardous. ./norexia, nausea and
vomiting are also marked but can usually be controlled with anti-
emetics, ‘

Indications.~ The use of mannitol mustard is indicated in
the treatment of chronic leukaemia, lymphosarcoma and Hodgkin's

disease.

Dosage /




ration,= The intravenous or intra=-

arterial dose is 2 %o 3 mg. per Kg. of body weight to a maximum of
1,000 to 1,500 mg. This total dose may be given as & single intra-
venous infusion over a period of 24 to 36 hours, but should be ac-
companied by the use of selatives or anti-emetics. /An oral dose of
200 to 300 mg. per day maey be continued for 10 to 30 days but constant
attention must be paid to the peripheral blood count, This agent may
lalso be administered by intra-cavitary instillation in a dose of

100 to 500 mg.

hlorambucil
Leul

hCL ! ,

Nature and mode of action.~ This weak alkylating agent is
i 6

available in 2,mg. teblets for oral administration. Chlorambucil

48
was first synthesised by Everett, Roberts and Ross in 1953.

Haemopoietic and other effects.- This agent is much less
toxic than nitrogen mustard. Depression of white cell count and

haemoglobin usually occurs within 14 to 30 days of commencing treat-
ment with leukeran and are controlled by reduction or withdrawal of
the drug; return to normal levels occurs within 10 to 20 days.
Gastro-intestinal effects are minimal,

Indications.~ The use of this agent is largely confined to
malignant disorders of the blood-forming tissues and the melignant
reticuloses. It is weakly effective in carcinomas of the genito-
\rrinary tract.

Dosage /




The oral daily dose varies

from 4 to 16 mg, per day and the total dose is controlled by regular

blood count.

Thiotepae is produced in 15 mg
ampoules as & white crystalline water-soluble powder, suitable for

intravenous or intramuscular injection, It is the most effective
of a group of closely related compounds a.Bng. its clinical use wes
first reported by Shay end his colleagues in 1953. Its mode of
action is similar to that of nitrogen mustard and the other alkyle=-

ting agents,

The heemopoietic effects

of thiotepa are again similar to those of nitrogen mustard but the
gastro-intestinal disturbances are usually less meorked,

Indications.- Thiotepa is of greatest velue in the man-
agement of advenced carcinoma of breast and ovory particularly when
these are complicated by serous effusions. Good results have oc-

casionally been observed in tumours of the gastro-intestinal tract.

D tion.~ An intravenous or intra-
cavitary dose of 15 to 45 mg. may be given on two or three occasions

at intervaels of 7 to 14 days. A total dose of 90 to 120 mg, is
usually sufficient to produce remission,

&/
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The anti-f'olic acid agent,

methotrexate, is available as 2,5 mg. tablets for oral administration.
It is also aveilable as & solution for intravenous, intra-arterial
or intracavitary use. By blocking the conversion of folic acid to
folinic acid it prevents D.N.A. synthesis and as such represents one
of the earliest and still most effective anti-metabolic agents.

offects The action of this agent

is prinecipally directed against the haemopoietic system and there-
fore bone marrow deﬁresaim may be marked. The range between thera-
peutic and toxic levels is narrow so that toxicity is usually pro-
duced before evidence of remission is obtained. The most signifi-
cant effects are, however, on the gastro-intestinal tract; nausees,

vomiting, diarrhoea and buccal ulceration cccurring commonly.

Indications.- The principal indication for use of this
drug is chorion-carcinoma in the female and this is one of the few
tumours in which chemotherapy may occasionally prove curative.jo’ o1
Methotrexate is also of value in the treatment of the acute leukaemias
and has been used in certain gastro-intestinal tumowrs. In an
attempt to reduce toxicity, methotrexate has been given together with
its antagonist folinic acid,”“Ifis doubtful, however, whether this
technique /
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technique off'ers any real advantage.

Dosage and administration.- A daily dose of 2.5 to 5 mg.
may be continued until e total dose of 100 to 200 mg., has been ad=-

ministered. When used for intra-arterial or intravenous in-

jection, infusion or perfusion, a single dose of 50 mg. has been
found of most value, Alternatively, daily doses of 10 to 20 mg.
may be infused over a period 3 to 5 days at intervals of 6 to 12

weeks,

b) 6-Mercapto-purine (6-M.P.) 3

P action.~ This agent acts as an anti-

purine and is presented in 50 mg, oral tablets.

Haemopoietic and other effects.- The principal action of
this drug is again on the haemopoietic system and the range be=-

tween toxic and therapeutic levels narrow., Castro~intestinal
disturbances are, however, much less marked than with methotrexate.

Indications.- The prineipal indication far the use of
6-mercapto-purine is scute leukaemia. Remission usually begins
within 10 to 20 days of commencing treatment and treatment may be

continued for many months.

An oral dose of 100 to
300 mg. per day may be tolerated for long periods befare serious
bone marrow depression necessitates reduction or withdrawal of
treatment. /
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treatment.

3y 35,36
e) 5-Fluouracil (5.F.U.)

This anti-pyrimidine is aveilable in solution form in vials
of 250 and 500 mg. It was first described by Heidelberger and his
co—wm-kerssfn 1957 and is suiteble for intravencus and intra-arterial
use, It acts by blocking the methylation of deoxyurdylic aecid to
thymidylic acid which is an essential step in the formation of
desoxy-ribonucleic acid.

Harked depression of

bone marrow function may develcp within a short period of commencing
treatment particularly if 5.FU. is used in combination with, or
shortly after, another alkylating agent. Alopecia and skin pig-
mentation occur in a few patients and gastro-intestinal symptoms -
nausea and vomiting, stomatitis and diarrhoea, may be moderate to
severe,

Indications.- 5-Fluouracil is one of the few effective
agents against adenocarcinomas of the gastro~intestinal tract, It
is also valuable in the management of carcinome of the breast and
ovary, and of tumours of the head and neck.

ration.~ A recommended dose of 15 mg.

per Kg. of body weight has been found, in practice, to be too high
and 12 mg. per Kg. of body weight is more suitable. A total dose of
1 G, should not be exceeded in 24 hours. Treatnent is best
administered /
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adninistered by intravenocus injection or infusion in intermittent

courses of 3 to 5 days at intervals of 6 to 12 weeks.

3
s) Vinblastine Suphate (Velbe) 2’
Natwre ond mode of action.~ This agent, obtained from the

alkaloids of the Periwinkle (Vinoca Rosea) is presented as a ery-
stalline powder, readily soluble in water, which should be adminis-
tered shortly after solution, but which will retain its activity
for up to 14 days if stored in a domestic refrigerator. A%%housh
first investigated by Johnson, Wright and Svoboda in 1959, its
mode of action remains uncertain, but probably resembles that of
the anti-metabolites.

Hagmopoiotic and other offects.- Moderate to severe de-
pression of white cell count and haemoglobin level develop within

10 to 20 days of commencing treatvent; depression persists for

5 to 15 days and then slowly reverts to normal. Gastro-intestinal
symptoms are not marked but hallucinations, depression, occasional
paranoid states and neuritis accompany its use. Vinblastine
sulphate has a mild vesicant action and will oroduce indolent ul=-

ceration if injected extra-vascularly.

Indications.~ The prinecipal indications for its use are
malignant disorders of the reticulo-endothelial system, particularly
Hodgkin's Disease, but it is also valuable in treatment maligmnoiedr

of /
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of the breast and ovary;

tered by single intravenous injections at intervals of 2 to 7 days.
This dose may be continued for many weeks before significant toxic
effects develop.

b) 2-Ethyl-fydrazine (S.P.I.)

This agent is not commercially available and is presented
in 2 mg, ampoules for intravenous or intra-arterial injection. Its
mode of action is uncertain but again closely resembles that of the
anti-metabolites.

These are similar to

vinblastine sulphate.

Indications.- The principal indicotion appears to be the
treatment of melignant melanoma, but it is also of velue in the
management of Hodgkin's Disease,

Single intravenous injections

of 200 to 400 mg. mey be given to a total dose of 1 G, in any 24
hours, It is best asdministered in courses lasting 2 to 3 days at
intervals of 6 to 8 weeks.

4.  OTHERS
Thiocoleiran /
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Sk

ocolc
Nature and mode of action.- This agent, which is presented in
the form off ;llw powder, readily soluble in weter, combines an
ethylene~imine with colchicine. In its mode of action it, there-
fore, resembles both the alkylating agents and antimetabolites.

Hagmopoiotioc end other effects.~ Effects on the bone merrow
are minimal but gastro-intestinal disturbances particularly pain,

vomiting and diarrhoea are marked., Mild alopecia may occur in a

few patients.

Indications.~ The principal indications for the use of this

drug are gastro-intestinal and breast carcinonas.

Single intravenous injections of

10 to 30 mg. at intervals of 1 to 2 weeks moy be continued for
many months, The total dose is determined by regular monitoring
of the peripheral blood count and by the incidence and severity of
gastro-intestinal disturbances,

a) METHODS OF APPLICATION OF ANTI-CANCER AGENTS
.. = 55,56,57,58,59‘, 60, 61, 62.
Manipulation of a tumour, however gently performed, results
in the dissemination of melignant cells along any of the recognised
avermes of spread. Only a very few of these cells survive to

form /
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form metastases, but it would seem logical to re@ce the risk of
spread by any means available. Cytotoxiec agents have been shom
experimentally and under certain clinical conditions to reduce

the number of circulating melignant cells., IHow effective this is
in reducing the number of metastases that develop is unknown,
Nevertheless, it is considered that to use anti-cancer drugs as a
means of reducing spread or implantation of malignant cells, par-
ticularly at the time of operation, is a justifiable technique.

The two principal ways in which cytotoxins have been used
prophylacticelly in this study are:

1) by a series of single intravenous injections

for a few days before, on the day of, and for
a few days after operation;

2) by infusing the operative area during the course

of the operation itself,

The first method has been used in such tumours as those of
the testis, rectum and colon and to "cover” bicpsy procedures.
The second method has been employed in deeling with carcinomas
of the kidney and during the course of radical mastectomy for
carcinoma of the breast. In these cases, arterial cannulation
has been carried out and mannitol mustard or cyclophosphamide
slowly infused during and for a short period after the operaticn,

2e Used as Adjunc Rad] erapy or Su

Cytotoxic agents may be employed before, at the time of, or
following /
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following the application of standard surgical and radiotherapeutic
procedures, Their use in this context is &ncompletely defined but
there are four principal indications for adjuvant chemotherapy.

Actinomycin D in combination with radiotherapy, in the management
of Wilms' tumour in childhood, is possibly the best-known example
of adjuvant use. Certain alkaloids of the Periwinkle, e.g. vin-
blastine sulphate, are regarded as powerful potentiators of ir-
radiation, It is believed that the same effect can be obtained
from a smaller dose of irradiation when combined with vinblastine
as can be obtained with a larger dose of irradiation alonme.

toxins mey be used in combination with radiotherapy or surgery in
an attempt to prevent or delay local recurrence, implantation,

and the appearance of distant metastases. An example of such use
is irrigation of the colon with a dilute solution of an alkylating
agent at the time of resection for carcinoma.

Cytotoxins may be used

in an adjuvant sense to control metastases already present when
these cannot be included in the initial surgicel or radiothera-
peutic fields. This constitutes the prinecipal indication for
adjuvant chemotherapy.

4. Teo reduce tumour bull ond gotivity.- By reducing the bulk

and activity of tumour prior to swrgery or radiotherapy, cytotoxins

nay /
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may convert an unresectable tumour into a resectable one, The
reduction in size of certain head and neck and of alimentary tract
tumours are examples of such use,

The effect of such combined therapy is difficult to assess.
Metestases may in some cases remain static for months or years.
The control of associated infection and oedems may result in
shrinkage in size of a tumour and thereby convert it into an oper-
able form. The adjuvant role of cytotoxins is, nevertheless, im-
portant and each of the above indications has been cmployed in this

study.

It is here that cytotoxins find their greatest use, This study
is prineipally concerned with that group of patients in whom all
conventional forms of therapy have already been used to their
maximum effect and are no longer applicable and in those in whonm
the disease is already so far advanced at first diagnosis that
conventional methods cannot be employed. It is in this context
that conflicting views are expressed as to the value and justifi-
cation of using potentially hazardous drugs when the outcome is
inevitahlé.z Far those patients who present with sdvenced melignant
disease and who are distressed by pein, discherge, bleeding, anorexia
and progressive inanition, any attempt to control these symptoms
seems Jjustifiable, The behaviour of two apparcntly similer tumours

in /
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in patients of similar age and sex may be entirely different.
While certain tumours, such as those of breast and ovary, are much
more likely to respond to chemotherapy, no tumour, whatever its
site of origin, should be regarded as beyond the bounds of control
until cytotoxins have been used in sufficient cmount for an ade=-
quate length of time, Certain treatment patterns are beginning to
emerge, but there are no hard and fast rules governing which drugs
to use in vwhich cases, in what doses, by which routes and for what
length of time, It is the prinecipal purpose of this study to
examine the effectiveness of cytotoxins in treating patients with
advanced malignant disease, to define, if possible, a group of
effective agents, and to determine approximate dose schedules for

a variety of tumours.

67,68, 69.

Many agents are effective when used alone, but there are
theoretical indications for using & combination of two or more
enti-cancer drugs in the treatment of any particular tumour.

By using a combination of agents, ideally from different groups,
it should be possible to simultaneously attack more than one meta-
bolic pathway and, at the same time, to employ a smaller dose of
each agent., Effectiveness should be increased and toxicity re-
duced, The concept that a combination of anti-concer drugs is
preferable to using them singly appears valid in clinicel practice
"and has been frequently adopted in this s tudy.

Use /




Whether chemotherapy should be used in intcrniltent courses

over short periods of time, or as continuous meintenance, is still
a matter for controversy. It is the experience of all, that however
complete the initial remission, the tumour being treated will, with
few exceptions, inevitably escape control within a matter of weeks
or months, It is believed by sm?ﬁt if a good response is
obtained, treatment should be stopped until relapse cccurs when
ancther course of therapy is given in an attempt to obtain further
remission, Two, three or more courses of the same or of different
cancericidal drugs may, therefare, be administered at intervals of a
few weeks to a few months, Othsrssgél.?geve thet, if remission is
obtained, prolonged maintenance treatment at sub-toxic dose levels
should be eontinued to prevent or delay relapse. Both methods have

been employed in this study and are discussed in a later section,

) ROUTES OF ADMINISTRATION

Anti-cancer agents may be administered in a number of ways,
as follows:-

1. Topical application.
2. By mouth,
3. Intremuscular.
4. Intravenous
(2) Intermittent injection
(b) Contimicus infusion.
5. /
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5. Intra-arterial

(a) Intermittent injection
(b) Contimuous infusion
(¢) Perfusion.

6. Intra-cavitary.

7. Direct injection into tumour.
8. Intre-lymphatic,

The topical application of cytotoxins is limited to the man=-
agement of a few small superficial tumours, such as squamous epi=-
theliomas, and to the od@casional control of ulcerating skin met-
astases in such conditions as carcinoma of the breast. In some
measure, the use of cytotoxins in the control of pleural and
peritoneal infusions and in the control of implantation at the time
of surgery for colo-rectal and other tumours are examples of topi=-
cal application. It is probable, however, thalt a certain amount
of the agent is absorbed from the serosal surfaces thereby pro-

ducing a systemic effect.

2, By Mouth

The adninistration of cytotoxie drugs by mouth is both con-
venient and effective. Only a few preparations are, however,
available for administration by this route, The majority of
these belong to the alkylating group of agents and the ocnes of
most value in the treatment of solid tumours are cyclophosphamide,
phenylalanine /
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phenylalanine mustard (melphelan) and chlorambucil (leukeran).
Methotrexate and 6-mercapto-purine are the only commonly used
anti-metabolites which are suitable for oral administration. Approx-
imately one=third to one-half of the orally administered dose is
absorbed by the gastro-intestinal tract, but little is known of the
sites of absorption and of the subsequent pathways to the tumour cell

The principal advantage of oral administration is the ease with
which patients can be maintained on out-patient treatment., It is
also easier to disguise the exact nature of the treatment if this is
felt desirable., Many of the patients in this study have been main-
tained for varying periods on oral maintenance therapy after an
initiel intravenous or intra-arterial course of cytotoxins. Among
the disadvantages of aral administration, is the need to rely on
patients taking their tablets at the stated times., It is sometimes
difficult to persuade a patient to contimme taking tablets which are
known to cause nausea, vomiting and other unpleasant effects.

This route of administration is of little value. Apart from
the occasional use of intramuscular thiotepa in the management of
cancer of the breast there are few indications for the use of this
route. When using androgenic or anabolic staroids:fahowever, intra=
muscular administration is of considerable importance.

4.  Intrayvenous Administration

Many of the agents at present in use for the chemotherapy of

cancer /
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cancer can be given in an intravenous form. Certain preparations
can only be administered by this route and after suiteble dilution,
The majority of the patients in this study have commenced treatment
on an intravenous regime and have either been maintained on inter-
mittent intravenous injections,or on oral therapy,or on a combina-
tion of both,

When given intravenously, cytotoxic agents nay be administered
by continuous infusion over a short period of 24 to 36 hours or
over a longer period of 5 to 10 days. The most frequently em=
ployed method, however, is a serdies of intermittent injections at
intervels of hours, days or weeks., Both of these methods may be
employed in the same patient and may be used concurrently.
In=-patient treatment mey, therefore, commence with a 24~hour con=-
tinuous infusion of a cytotoxic agent which is then continued at
intervals on an out=-patient basis.

The advantages of intravenous administration are the certainty
of dose, the rapidly with which a large dose can be administered if
this is required and the assurance thet the drug is being adminis-
tered at the desired time intervals. The disadvantages include the
need for the patient to attend more frequently and the severe local
tissue destruction that occurs when certain of the preparations,
e.8¢ nitrogen mustard, are injected extravascularly.

43,7L,72,75.
S a~arteri ation

Cytotoxic drugs may be administered intre-artorially by inter-

mittent injection, by continuous infusion or by perfusion, The

principal /
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principal advantage of this route is the administration of a large
dose of a cancerieidal agent directly to the tumour area., When
given by intermittent injection or continuocus infusion, there is a
considerable leakage of the drug into the systemic circulation,so
that the total dosage which can be safely adnministered is the same
as could be given intravenously. By the mare claborate method of
arterial perfusion, whereby a limb or the peivls moy be isolated
from the circulation and the venous and arterial supply routed
through an oxygenator, leakage of drug is less morked and a much
larger dose mey be administered than would otherwise be safe.

The systemic leakaae?i‘n this technique has, however, been variously
estimated as 207 to 80% of the administered dose, so that severe
side~effects may still develop. The principal indicationsfor this
method are recurrent melanoma of a limb and the fara haemangio=~
sarcomas that are associated with chronic lymphoedema.,

Which-ever of the intrawarterial methods of administration is
employed, the technique requires additional time, skill end in-
patient care and more elaborate equipment. Intermittent intra-
arterial injections may be given under local anaesthesia, but usually
require general ancesthesia, The injection may be given directly
by syringe over a period of 10 teo 15 minutes and the needle or
cannula withdrawn, Alternatively, the canmula ncy be inserted into
a main artery supplying the tumour area and the drug sdministered
over a longer period of time (3-=7 days) by mesns of & slow infusion
pump or by suspending the infusion bottle from a height., Other

complications /




complications of intra-arterial administration include infection,
arterial thrombosis and occasionally massive haemorrhage. In this
study, the arterial route has been employed for local infusion of an
area at the time of operation, e.g. radical mastectomy and for
intermittent injection, particulerly vhere it has been possible to
isclate the main artery of supply, as in renal carcinoma,
40

6. traca on

The principal indications for this route of administration are
malignant, pleural or peritoneal effusions. Aspiration of an ef-
fusion should be carried out to relieve symptoms, but it is not
necessary to aspirate to dryness before instilleting cytotoxic drugs.
It is uncertein whether agents administered by this route act in a
cytotoxic manner or simply as sclerosing agents. It has, however,
been shown that a varying amount of the drug is absorbed into the
systemic circulation so that this may account for part of the effect
obtained. Despite these uncertainties, this is one of the most
satisfactory means of administering cytotoxic agents and their use in

this manner is associated with few complications,

The administration of cytotoxic drugs directly into a tumowr
is of limited value, Methods are now available for injecting solu-
tions of cytotoxic drugs through intact skin to a depth of a few mm,,
but /




but this has found little favour in the management of superficial
malignancies., In extensive chest wall recurrence of breast carcinoms s
local injections of thiotepa may be of limited value, but usually
cause considerable necrosis and haemorrhage before tumour regression
is obtained, This technique has not been employed in any of the

cases discussed,

£) ROUTINE INVESTIGATICNS
In addition to routine clinical examination, certain investi-

gations must be carried out in every patient receiving cytotoxic
drugs, The investigations carried out in this study may be grouped

as follows,

1. [Haematology
a) Haemoglobin e) Differential white cell
b) Packed-cell volume count
¢) Erythrocyte sedimentation f) Platelet count
rate 53 Reticulocyte count
d) Total white cell count h) Bone marrow examination.

The haemoglobin, packed cell volume, erythrocyte sedimentation
rate, white cell count and differential white cell count and plate=-
let count were carried out in every case prior to commencement of
cytotoxic therapy, In many cases the reticulocyte count was also
estimated., These investigations were repeated at frequent and
of'ten daily intervals during the course of cytoloxic treatment and
continued at weekly or two-weekly intervals whilc the patient
remained /
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remained under observation. Examination of the bone marrow was
carried out in the majority of patients prior to trcatment and again
at intervals of 1 to 6 months after.

In the management of patients receiving anti-cancer drugs,
accurate, reliable and7§eadily available haematological investi-
gotions are essential, Treatment schedules must be based on
current blood counts and not on those obtained days or weeks pre=
viously., It is also important to obtain absclute values rather
than percentages. A rapidly felling haemoglobin or whité cell
count may be the first indication of severe toxic ef'fects on the
bone marrow and serve as an indication that administration of the
drug must temporarily cease. A falling platelet count is of less
signifiicance and treatment may be safely continued with smaller
amounts of drug ,despite low platelet counts,

Examination of the bone marrow is of diagnostic value in
melignant disorders of the reticulo-endothelial system and blood=-
forming organs, but also allows accurate assessment of the toxic

effects being produced by the use of anti-cancer drugs.

2.  Biochemistry

a) Liver function tests

I, serum bilirubin

II. alkaline phosphatase

III. thymol turbidity

IV. zinec sulphate turbidity

V. serum glutamic oxaloacetic transaminase
VI. serum glutamic pyruvic transaminase
VII. bromsulphthalein excretion

VIII. plasma proteins.

b) /




b) Serum electrophoresis

¢) Serum uric acid.,

The toxicity of anti-cancer drugs is largely due to their
effects on normal, rapidly dividing cells particulorly those of the
bone marrow, liver and intestinel tract., The possibility that these
agents may produce sufficient damage to cause jaundice is an indi-
cation for the routine investigation of liver function by standard
tests such as serum bilirubin, alkaline phosphatase, zine sulphate
turbidity, thymol turbidity, S.G.0.T. and S.G.,P.T. These tests
were carried out before the administration of cytotoxie drugs,
within 7 to 14 days of commencing treatment and at intervals of
1 to 3 months thereafter.

Frequent determinations of the plasma proteins were made and
the serum electrolytes estimated when they have otherwise been indi-
cated., In addition, this study has included rcutine estimation of
serum electrophoresis and uric acid before and at intervals after the
commencement of cytotoxiec therapy. The significonce of these will
be elaborated in the discussion,

These various tests must be carried out accurately and the

results should be available before trestment is commenced, changed o3

continued,

5. Radiology

a) Routine diagnostic investigations

b) /
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b) Chest

¢) Pelvis and spine

d) Serial Xerays of metastatic sites

e) Follow-up X-rays of inoperable alimentery tract neoplasms,

In addition to the radioclogical investigations carried out to
determine the nature of the primary disease, and the extent of
known or suspected deposits, routine X-rays of the chest, pelvis
and spine have been obtained to establish the existence of otherwise
unsuspected metastases. Serial Xeray examination of lkmown metas-
tatic sites at intervals of one week to six weeks have also been
obtained. In addition, follow=-up X-rays of alimentary tract neo-
plasms, originally found inoperable, have been carried out in an at-

tempt to assess response to treatment,

4. Bacteriology
a) Urine d) Wounds
b) Sputum e) Superficial ‘umours,
c) Blood :

The possibility that cytotoxie drugs lower host resistance to
infection has been considered throughout this study. Repeated
bacteriological examination of urine, sputum and blood specimens for
pathogenic organisms have been carried out before and at intervals
after commencing cytotoxic therapy. Careful bacteriological control
of 2ll intercurrent infections, of inflected wounds and of superficieal
tumowr discharge has also been undertsken,

5. Ehotogrephy /
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e  Ehotography

The use of photography in e¢linical cancer chemotherapy finds its
greatest value in assessing response to treatment which produces a
change in the appearance of a superficial tumour &r in visible skin
and glandular deposits. Photography is also of value flor recording
the occurrence and course of toxic effects, such as skin rashes,

buccal uleeration and cutaneous pigmentation,

6. Pathology

a) Histological.- The histological econfirmation of malignancy
was obtained in every case prior to commencing trectment., In the
majority of cases the tissue for histologicel exuminaiion was ob-
tained from the primary tumour. In others the tissue was obtained
from deposits in lymph glands, liver, skin or omentum. In these cases
the primery site wes established at laparotomy, by X-ray examination,
or at autopsy. 1In four cases the primery site could not be deter-
mined by appropriate investigation and in one was still not identified
at post-mortenm,

All tumours in this series were histologically graded in order
that a final assessment might be made of the relationship between
tumour grade and response to cytotoxic therapy. It was hoped to study
in detail changes in morphology of a tumour following exposure to
eytotoxic therapy. 76ﬂlthw@z it was possible in a few cases to obtain
serial /
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serial biopsies for this purpose, in the majority it was only pos-
sible to make this assessment on the basis of materisl initially
obtained from the primary tumour or its metastases ond thot ulti-
mately obtained at post-mortem. As a result of ropid tissue autoly-
sis and necrosis, much of this post-mortem material proved valueless.
The assessment of morphological change is further made difficult by
the lack of inflormation on the changes which occur with time during
the natural history of untreated tumours and this aspect of the
study was largely abandoned.

Histochemical techniques to determine such things as changes in
cell enzyme content and activity with cytotoxic therapy, have not
been employed in this study.

b) Macroscopic.- Post-mortem examinetion wes cbteined in
only 42 (54%) of the 78 deaths in this series. It was hoped to
obtain a much higher percentage, but many patients died at home and
suitable arrangements for post-mortem examination could not be made.
In those cases in which it was carried out particular note was made
of the site and extent of the primary tumour, the sites end extent
of metastases end the presence of such features os cbvious necrosis
or marked fibrosis., In those cases in which the primery tumour had
either been removed or found incoperable at laparctomy, interest was
concentrated on the extent of recurrence or extension at the primary
site, Careful note was also made of the existence of such features
as pericarditis, unsuspected pleural or peritoneal effusions and
changes in the adrenal glands, bone marrow and liver where these were

not /
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not the site of overt metastases., An attempt was made in each case
to assess the approximate bulk of primary and metastatic tumour
present in each case., This was subsequently compared with the
nature and duration of cytotoxic therapy, with the occurrence of
toxic effects, intercurrent infection and other features, as a
clinical assessment of the concept that cytotoxic drugs may
occasionally act in a harmful manner by suppressing "immunity
mechanisms". In a few cases post-mortem exemination was of value
in correcting a previously wrong clinical diagnosis of site and
nature of primery tumour. In those cases not submitted to post-
mortem examination, the nature of the primery tumour was established
with confidence by clinical, Xe-ray and biochemicel investigation,
in 211 but the four cases previously discussed,

g)  LABORATORY RESEARCH INVESTIGATIONS

The in witro transformation of lymphocytes by phyto-
haemegglutinin has proved of great importance in elucidating the
fole of the lymphocyte in antigen-antibody reactions and in the
body immune defence mechanisms., Certein malignant conditions,
particularly those involving the reticulo-endothelial system,
react in some manner, as yet unknown, to alter the immune response
of the host, usually in favour of the tumour. 3 By studying
lymphocyte transformation in in yitro culture it was hoped to

investigate /
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investigate the immune response of patients before and af'ter the
administration of cytotoxic drugs,

- The technique involved the separation of the buffy layer from
a 20 ml, sample of venous blood, the isolation of lymphocytes and
their culture in tissue cultﬁre media, Phytohaemagglutinin was
then added to the cultures and the rates and stages of transforma=
tion following cytotoxic therapy compared with those observed be=-
fore treatment, The results obtained in this investigation were
limited by the sensitivity of the lymphocytes in vitro to even
minute dilutions of cytotoxic agent so that the cultures were rege
ularly arrested and cell disintegration produced, The technique
was abandoned,

II., Chromosome C X)

As a byproduct of this work, however, chromosome smears
were obtained by spreading cultures, arrested in metaphase by
colchicine, on slides frozen on carbon dioxide snow, It was found
that pleural effusions were most suitable for producing cells for
this purpose, but the facilities available did not allow accurate
desceription of the chromosome configurations encountered,

ITI. Red Cell Survival Studies '’
The development of anaemia is a common event in the cow

of malignent disease, In some cases, however, the degree of anaemia

is out of proportion to the stage of the disease and cannot be attributed

to/
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to blood loss or the effects of radiotherapy or chemotherapy.

The "anaemia of malignancy" may result from the action of a
haemolytic process, from maturation defects or from a reduction in
the life-span of the red cell., It was considered that a reduction
in the normal 100 to 120 day life-span of red cclls ngy occur more
frequently in cancer than has previously been thought and that
further reduction might follow the use of cytotoxic agents. Red
cell survival studies were accordingly carried out in ten patients
before and at some stage after the administration of cytotoxic drugs.
The technique vonsisted of "tagging" the red cells of a 20 ml.
sample of the patients blood with radio-active chromium e The
sample was then re-injected at a stated time and the dose of
radiocactivity given was noted - usually 100 pc., ZHight samples of
red cells (10 ml.) were taken over the following twenty-one days
and assayed for ohromizm51 activity, By this means it was possible
to calculate red cell survival times,

In five cases the red cell survival time was cbnormal before
treatment commenced, e.g. 40 days in Case No, 104, and was further
reduced by oytofo:d.a agents. In four cases, survival time was
normal initielly and only minimal impairment followed cytotoxie
therapy. In the remainder, the results were normal throughout.

In the five cases showing abnormelly low survivel times,
radio-active scamming was carried out over the spleen to detect
evidence of abnormal breekdown of red cells in this site., Evidence
of increased breckiown was obtained in only one of these, Case No.2,
in /
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in whom the spleen was grossly enlarged (Case No,2; Fig.1).
This demonstration that patients with malignant disease have, in
some ceses, a loweredred cell survivael time which can be further
reduced by cytotoxic agents, is of significance in the causation
and management of the anaemia of malignancy. The use of routine
haematinic preparations in these cases is unsatisfucltory and re=
peated blood transfusions are required to maintain normal haemo=
globin end red cell levels.

In the five cases demonstrating an initial reduction in red
cell survivel time, three had urobilinogen in the urine and one of
these had a positive Coomb's test. In the remaining two patients
there was no evidence of abnormal haemolysis. 3Bone marrow studies
in these flive cases showed verying degrees of hypoplasia of all cell
elements, but there was no gross deficiency in the erythroid series.
It would appear, therefore, that the survival time in these cases is
reduced partly as a result of circulating haemolysins, but may be
also due to an intrinsic defect in the structuwre or funetion of the
red cells, resulting in increased fragility end premature disinte-
gration, The influence of cytotoxic agents on these mechanisms
requires further study.
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RESULTS

The results obtained in this study have been detailed in
Table form and are incorporsted in Tables 1 to 33, inclusive.
The assessment of these results, when the tables are not self-
explanatory, is included in appropriate sections of' the Disecussion,
The difficulties of obtaining complete follow-up results in
patients with advanced malignent disease are sclf-evident. It is
considered, however, that sufficient data is presented to draw
worthwhile conclusions, although no attempt has been made to give
them statistical significance. It is to be noted that the de~
tailed day to day results of the haematologicel investigations
have not been included, because of their enormous bulk, Repre-
sentative examples have been plotted in graph form end are found in
relation to the case synopses, Tables 1 to 19, inclusive. Also
included in relation to the Case synopses, are the relevant c¢linical
photographs, arranged by Case number.,




KEY _TO TABLES 1 =10

No benefit or harmful
- Symptomatic relief only
Good symptomatic and .objeotin response

" Complete remission
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GROUP A : HODGKIN'S DISEASE

Table

Casge: q J.6.  17/8/60 Age: 23 Sex: F

Dia@oaia: Hodgkdn's disease, (Biopsy of exillary gland.)

History: First noted peinless glands in (L) exilla - July 1960, No other

symptoms, but found to have widespread lymphadenopat]
previous or family history.

hy. No relevant

(1) Radiotherapy:

3000r to (L; side neckg Y,

3500r to (L) axilla
3000r to lumbar spine

3000r to ia side neck;
2600r to (R) axilla

3.00r to mediastinum

(=

28
16
(2) Heematinics: = Intermittently

(3) Prednisone:  2,5-15 mg, daily 1

9/60=21/9/60

3/6/61-6/7/61

/11/61=14/12/61
/1/6h=7/2/64

/9/61-16/9/62

(1) Chlorambueil: 580 mg. orally (4 mg./day) 22,

106 mge by I.V.I. 15
52 m. by Iuv.IO 11

(2) Vinblastine
sulphate:

/8/60=4,/1/61

62=-10/5/62
/10/62=5/12/62

Clinically acute form of Hodgkin's disease when first diagnosed,

Disease controlled by serial courses of radiotherapy
of neck, axillae, spine and mediastinum between Sept
December 1961, Chlorambucil 4 mg, daily to 580 mg,

to both sides
ember 1960 and
was given with

above courses of radiotherapy., Readmitted with genen
January 1962 but marked regression of disease proce

plised relapse
s obtained with

vinblastine, Treatment suspended May 1962 when patient became

pregnant = but aborted at 16 weeks, Further relepse
agein responding to treatment with vinblastine, Int

October 1962
ttently

experienced mild backache, frequency of micturition, easy fatigue
end wheeziness but no further recurrence of disease process until
Jamary 1964, Mediastinal recurrence treated with rediotherapy with-

out undue incident, At last review 12/3/6l4 was well
remission of disease, Symptoms well controlled by c
gytotoxic therapy and radiotherapy.

th continued
ination of

b
E

:

2«3 for 3 years 8 months




Case: 5 P,0'S. 5/3/62 Age: 39 Sex: M
Diagnosils: Hodgkin's disease, (Riopsy of neck gland,)
Hi.atog':r Histologically proven Hodgkin's disease August 1957 treated by
| radiotherapy. Remained symptom-free until March 1962|when patient
admitted with pain in back and (L) hypochondriugy troublesome for
_ two months, No other significant gymptoms, No rel t family histay,
viou :r (1) Radiotherapy: to neck and mediastimm - 1957, Details not known,
; (2) Blood transfusions: total of 44 pints of whole blood.
e e 18/i,/62-1/7/63
(3) Antibiotics: inecluding tetracycline,
erythromycin, ampicillin and chlaram-
phenicol in interrupted courses 11/14./62=20/7/63
(4) Prednisone: 25«40 mg,/day orally 2/2/63=20/7/63
Cytotoxic (1) Mannitol mustard: 1,000 mg, by IV, drip 9/B/62=13/3/62
treatment: 1,000 mg, by I,V, drip 16/3/62-21/3/62
i 1,000 mg, by I,V. drip 30/10/62«4/11/62
(2) Vinblestine sulphate: 16 mg, by I.V.I. 16/3/63=27/3/63
(3) Nitrogen mustard: 47 mg, by I.V.I, 2/k/63=20/4/63
(4) Yinblastine sulphate: 49,5 mg, by I.V.I. 21//5/63=2/7/63
(5) Cyclophosphamide: 2,400 mg, orally 1/6/63-2/7/63
(6) Uracil mustard: 75 mg., oarally 2/7/63=21/7/63
Clinic Admitted in March 1962 with hepato-splenomegaly and obvious relapse
course after five years' control of disease by radiotherapy, Good response
c nta: to initial course of mannitol mustard (2 x 1,000 mg,) but further

relapse in October 1962 - main feature being massive|splenomegaly,
Short-lived remission following second 2,000 mg, course of mannitol
mustard but severe depression of bone marraw functiom and infective
complications, Reasonably well for 4 months and then|further relapse
responding on this occasion to vinblastine, Degree of hyper-splenism
demonstrated and repeated blood transfusions requiredl, Never fit
enough for elective splenectomy and prednisone exhibited, From May
1963 gymptoms steadily progressive and only tempor response
obtained to further therapy with cytotoxins singly ani in combination.
Severe chest involvement terminally amd died sudde 21/7/63.
Initial response to chemotherapy good but thereafter|disease process
steadily advancing despite protracted cytotoxic and supportive
therapy.

.
&
o
7]




Table 1b (cantinued)
Autopsy Right-sided heart failure due to pulmonary Hodgkin's disease and
report: chronic bronchitis, Haemolytic anaemia due to hypersplenism, Pigment

gallstones, Ceneralised involvement of reticuloendothelial system by
Hodgkin's disease, Considerable hypoplasia of marro

[

2«3 for 14 months




Fig. 1

¢ Massive Splenomegaly : Hypersplenism




Case: 3 G.R.,  9/7/62 Age: 26 Sex: M
‘Diagnosis: Hodgkin's disease
History: Accidentally noted swelling in (R) side of neck while shaving -
June 1962, No other significent sgymptoms,
(1) Radioctherapy: 4,000r to (R) side neck 3
3.500r to mediastinum 8/pL0/62-9/11/€2
(2) Marrow extraction: 12/3/63
(3) Marrow replacement: 1,/3/63
(4) Blood transfusions: total of 6 pints 13/3/63=14/6/63
(5) Antibiotics:
(6) Heematinics:
Cytotoxic (1) Nitrogen mustard: 30 mg. by I.V.I, 18/7/62=22/7/62
sreatment: | (2) Mannitol mustard: 1,000 mg, by I.V. drip 25/7/62-29/1/62
1,500 mg., by IV, drip
in 2, howrs 12/3/63
400 mg, orally 8/1,/63=8/5/63
(3) Vinblastine sulphate: 71 mg. by I.V.I, 21/5/63-1/8/63
(4) Nitrogen mustard: 18 mg. by I.V.I, 7/8/63-12/8/63
(5) cyclophosphamide: 2,100 mg, by I.V. drip L/B 6/-5/9/65
500 mg. by I.V.I., 13/9/63
Clinic Acute Hodgkin's disease with extensive involvement of mediastinum,
course Moderate response to initial course of nitrogen mustprd and mannitol
comment 8: mustard (July, 1962) but mediastimum little improved. 3 month
remission following radiotherapy (October, 1962) and| then progressive
relapse, 4 month remission following second course of mannitol mustard
end a course of vinblastine sulphate (MarcheMgy 1963)., Thereafter
" progressive mediastinal and pulmonary involvement noft responding to
continued treatment, Died in respiratory failure 25/9/63.
Autopsy Acute corpulmonale and respiratory failure due to mediastinal
report: obstruction secondary to Hodgkin's disease, Deposits| of Hodgkin's

tissue in liver, spleen and lymph nodes. Hypoplasia

bf bone marrow,

2=3 for 12 months




Table 1d

Case: ), J.B, 17/8/62 Age: 19 Sex: M
Diagnosis: | Acute Hodgkin's disease, (Gland biopsy (R) pectoral region,)
Historys First admitted to another hospital on 14/7/62 with & history of a

L

five=dgy febrile illness two months previously with spontaneous
recovery, Vague general malaise, easy fatigue and situde persisted,
Anorexia marked and progressive weight loss (1} stones). Upper
abdominal pain and diarrhoea for 1 week, Investigatefi as a case of
P,U.0, and diagnosis esteblished by gland biopsy.

Previoué or
goncurrent

treatmﬁt:

(1) Antibiotics:

(2) Blood trensfusion:
" total of 31 pints of whole blood 18/8/62-11/6/63

(3) Prednisone: 20-100 mg,/dsy arally 21)/8/62-28/6/63

Cytotoxie
treatment:

(1) Vinblastine sulphate: 110 mg, by I,V.I, 4/10/62-8/12/62
(2) Nitrogen musterd: 76 mg. by I.V.I, 4/1/63=-25/1/63

(3) Mennitol musterd: 1,500 mg. orally - 11/4/63-26/14/63
(4) Imuren: 26 G. orally 19(3/63-50/5/63

G
our se
canments:

Running high grade pyrexia on admission and not resppnding to
prednisone, Within two weeks of commencing vinblast marked
subjective and objective improvement was evidenti, Coptinued improve-
ment with gain in weight and control of fever; marked effects of
prednisone, however, apparent, Moderate control untill January 1963
when readmitted with recurrent lymphadenopathy, anor
pyrexia, Marked, but short-lived remission of sympt
course of nitrogen mustard, Thereafter course rapidly progressive
with widespread adenopathy, high swinging pyrexia, profuse swealing
and weight loss, Symptoms only temporarily relieved by further
courses of mannitol mustard and imuran, Deteriorated| to death in
coma on 29/6/63, Fulminating disease rumning rapid cpurse, Gross
striee formation trunk and chest, Disease process temporarily
relieved by cytotoxic treatment,

Autopsy
report:

involvement of lymph nodes of neck, mediastinum and pbdomen -
particularly marked in para-gortic nodes, Many glandg demonstrated
necrosgis,

Marked strise on trunk and chest -~ cortisone effect. EWidespread

Result:

1-2 for 10 months




Cage llo, 4

Fig., 1: Chest Xeray 21/7/62.

L.




Case No. 4.

Fig. 5: Chest X-ray 25/3/63.

Fig., 6: Chest Xeray 7/6/63.




Case: g WeMcGe  15/10/62 Age: 50 Sex: | M
Diagnosis: Hodgkin's disease and carcinoma of lung,
Histology: Biopgy of gland (R) axilla on two occasions and tumour
removed at pneumonectomy,
History: Increasing malaise, weight loss and productive cough for 3 months.
| No relevant family or previous history, Non-asmoker, |
evious or| (1) (r) pnemonécto_qm: 20/9/62
T _
ety | (2) Excision of glends (R) axilla: 25/10/62
Radi otherapy: 00r to abdominal gl mass 0 -
| (3) Radiotherapy in and 2 /lz/sz 19/3/62
| (4) Antibiotics:
Cvtoto !c (1) Nitrogen mustard: 20 mg. by I,V,I. :
reatment : (operation cover) 22/10/62-24/10/62
Mannitol mustard: ,000 mg, by I.V. P
| 1,000 mg, by I.V, drip 2-11/11/62

First admitted L4 weeks after pneumonectomy - il1, pyrekial with

course and axillery and abdominal gland masses - Hodgkin's disease, Initial
comments: good response to mannitol mustard, but recovery delgyed by chronic
. (R)=sided empyema requiring repeated aspiration and antibiotic
| treatment, Short periods only out of hospitel, Development of severe
i epigastric pain prompted treatment with radiotherapy = temporary
| remisaian only. Progressive symptoms and signs of Addison's disease,
i Terminal stage short and died 24/1/63, Case of interest from
: apparent presence of dual pathology but postemortem examination
i failed to confirm presence of Hodgkin's disease,
| .
Autog§x| Widespread deposits of adenocarcinoma from carcinoma (R) lower lobe
report: bronchus, Carcinomatous replacement of both adrenals, Involvement of

glands in chest, neck and abdomen by poarly differentiated adeno=-
carcinoma, No evidence of Hodgkin's disease in any tissue examined,
(R) hemi-thorex pertly filled by solid tumour with smsll blood-
stained effusion above it. Addison's disease,

Result:

2«3 for € months,




Table 1f

Case: 6 C.C. 9/4/62 Age: 22 Sex: M

iasnosis: Hodgkin's disease. (Biopgy of neck gland,)

Historys: Swellings in both sides of neck; first noted on (R)| side four weeks
previously and on the (L) one week previously. Dry, hon-productive
cough for 2 months, Occasional night sweats = 2 months, Loss of
6 1b, in 3 months, Yo relevant family or previous hiptory.

Previous or | (1) Radiotherapy: 200r to mediastinum 25/4,/62

concurrdnt course interrupted because of severe reactioh)

drestment: 3,000r to both sides of

_ neck and axillase 21/3/63=16/5/63
(2) Antibiotics:

Cytotoxie (1) Nitrogen mustard: 30 mg, by I.V.I, 7/5/62=11/5/62

treatment: (2) lannitol mustard: 1,000 mg, by I,V, drip W./5/62-19/5/62
2,000 mg, by IV, drip
over 24 hours 18/10/62

(3) Chlorambucil: 250 mg, orally 1/12/62-14/3/63
(4) Mannitol mustard: 600 mg. orally 19/12/63=11/1/6
(5) Vinblastine sulphate: 86 mg, by I.V.I, 19/12/63=6/3/64
(6) Cyclophosphamide: 1,800 mg, by I.V.I, % 64=21/1/64

900 mg. orally 2/6l,=7/2/6l,

Clinic Presenting with acute Hodgkin's disease affecting g s of neck and

course mediastinum, Rapidly became seriously ill, Initial dpse of radio=-

comment g: therapy (200r) produced rapid and severe oedema of neck and chest
wall with gross swelling of neck glands - treatment ptopped and
cytotoxins used alone, Marked improvement following tol mustard
and discharged 5/6/62, Remained well until October 1962 when re-
edmitted with severe relapse - bull-neck, sweating, ge gland
masses in axillae and mediastinug, Further marked rempission with
manmnitol mustard but haemopoeisis severely depressed| for 3 weeks,
Remained in remission for 5 months, Then widespread recurrence of
disease on this occasion responding without incident|to radio=-
therapy. Further recrudescence of disease in October|1963 but good
control maintaeined to last review17/2/64 with varioug cytotoxins
elther singly or in combination,

Autopsy x

report:

Result: 2«3 for 10 months




Teble #

!

case: 7| R.P. 8/1/6L Age: 17 Sex: M
Diggnosis: Acute Hodgkin's disease., (Biopsy of exillary glanq])
History: Three week history of general malaise, pyrexia, ue&ting, anorexia,
~; pain in the back and abdomen and loss of 2 st. in weight. No
relevant previous or family history,
evious (1) Blood transfusion: 2 pints whole blood 11/1/64
ﬁ&’m % | (2) Antibiotics:
(3) Aspiration of (L) pleural effusion: 300 ml, ﬁz/l/ﬁh
(4) Prednisone: 40-60 mg./day orally 18/1/64=1k/2/64
Cytotoxie (1) Ritrogen mustard: 20 mg. by I.V.I. 9/1/6L-12/1/64
irestmenb: | (o) hamide: 3,000 mg, by I.V.I. 16/1/6=7/2/64
ni Gravely 111 on admission with gross abdominal ten ess and
ou generalised tender lymphadenopathy. Initial rapid rdsponse to
‘comments: nitrogen mustard so that by 13/1/64 he was apyrexial, his abdominal

return of pyrexia, tachycardia, pleural effusion and adenopathy. By
18/1/6) was demonstrating gross respiratory distress and his
condition was eritical., Predmisone and cyclophosp
marked improvement which was meintained for 3 weeks( Thereafter he
again developed increasing, tender lymphadenopathy, gross abdomen
distension and tenderness, hepatosplenomegaly, pyrexia, and pleural
effusion, Peripheral circulatory feilure ensued and he died in cama
on 15/2/6k, 6 weeks from onset of symptoms,

e

Widespread deposits of Hodgkin's tissue in liver, spleen, kidneys,
pancreas, and bone marrow, CGross involvement of lymph glands in all
areas, Bilateral blood-stained pleural effusions,

Result:

1 for 4 weeks,
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GROUP B : CARCINOMA OF LUNG

Table 22
AAN, 2/1/61 Age: 53 Sex: M
Carcinoma of (R) lower lobe bronchus., (Biopsy of fungating mass
in (R) lower lobe bronchus at bronchoscopy 22%.L/61)

One week's pyrexial illness with (R) sided chest pain and productive
cough five months prior to admission, Chest Xeray at that time (July,
1961) suggested an inflammatory lesion (R) base and patient treated

with entibiotics, Symptoms resolved, but two subsequent chest Xerays
revealed little chenge in (R) lower zome. Reported again in November

1961 with increasing anorexia, lassitude and productive cough,
Bronchoscopy now confirmed bronchogenic meoplasm,

|

|

(1) Antibiotics: July 1961 and intermittently |
|

between 26/262 and 21/5/63

= (2) Rediotherapy: 6,505r to primary 28/11/61-22/1/62
(3) chlorpromezine: 25 mg. B,I.D. orally 1%1/]/63-25/6/63
toxic (1) Cyclophosphemide: 1,000 mg. by I.V.I, 63=15/1/63
treatment: 21,100 mg, orally /1/63-25/6/63
|
_: (2) Vinblastine
| setphate; 2 mg. by I.V.I. /5/63-18/6/63
| Patient remained well for one year following radiotherapy with gain
in weight and only mild to moderate breathlessness exertion,
Required intermittent courses of antibiotics to contpol episodes of

productive cough, Readmitted 10/1/63 with hepatic metastases and
slow, general deterioration, Started cyclophosp 11/1/63.
Remained out of hospital and reasonably well for 4 months before
being readmitted following a2 brief haemoptysis., Thereaftier became
listless, apathetic and deteriorated to death at h on 26/6/63,

Not obtained - died at home,

3 for 1 year and 2-3 for 5 months,




Case No, 8: _Carcinoms of Lung

Fig. 1: Chest X-ray 27/2/60.
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Fig. 3: Chest X-ray 16/8/62, Fige 4: Chest X-ray 18/6/63.
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Case: o J.C.G. 22/9/62 Age: 39 Sex: M
Diagnosis: | Cercinoma of the larynx. (Biopay of (L) vocal cord)
Higtggi Increasing hoarseness for 9 months; no pain cough dysphagia,
i Had smoked 40 cigarettes a day for 15 years. Intrinsic carcinoma of
i lerynx revealed by laryngoscopy and biopgy,
Eguoui or | (1) Rediotherapy: 6,440r to primary lesion 2/10/62-9/11/62
cone nt "
A (2) Leryngectomy: 2/8/63
| (3) Radiotherapy: 1,000r to neck glands 12/10/63-18/10/63
toto: (1) Cyel hamide: 4,225 mg, by I.V. drip 2r5/10/63-5/1.1/63
treatment:
| (2) D 6mg WLV 30/10/63-4/1/63
c Well for 7 months following radiotherapy and then dewveloped pain
cour se beneath (L) ear and increasing hoarseness, Direct 1 oscopy
commentss 11/7/63 revealed ulceration of posterior third of (L) vocal cord and

biopsy confirmed active tumour. Complete laryngect
2/8/63 with repid recovery;
pharyngeal speech, Readmitted 7/10/63 with a mass of

cerried out on

discharged 31/8/63 alreedy acquiring

enlarged

confluent glands in the (R) side of the neck and obvious recurrence
around the tracheostomy stoma, 1,000r to the neck glands produced no

improvement, Following cyeclophosphamide there was an

shrinkage in size of neck glands, but effect short-l

initial rapid
ived, Frequent

episodes of respiratory distress occurred and the patient died with

severe pulmonsry oedems on 11/11/63 - one year and 2
initial disgnosis.

months from

Auto

.

Confluent mass of tumour tissue in neck, surrounding vessels and
tracheostomy stoma, Tnvolved mediastinal lymph glands, Bilateral

pulmonsry collapse and oedema, Death due to acute re
failure secondary to collapse of lung and pulmonary

iratory
pedeme,

secondary to metastases in neck and thorax, secondary to carcinoma

of larynx,

Result:

3 for 7 months following initial radiotherapy.
0=2 for 3 months following chemotherapy.
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Case lo, 9: Carcinoms of Larynx

Fig. 1: Chest X-ray 9/12/62.

Fig. 3: Chest Xeray 10/7/63.
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case: 10 T.A.N, 22/11/62 '_,g_ﬁ: 43 Sex: M
Diagnosis: Carcinoma of the (I.) lung with spinal metastases. (_Bia:ipsy of'
spinal deposits at laminectomy 1/11/62,)
History: First reported in July 1962 with pain in (1) lumbo-sacral area,
' Recent loss of 1 stone in weight, but no other symptoms, Symptoms
considered orthopaedie in origin but little response to treatment,
By mid-October was virtually crippled by pain in back and in (1) leg,
Admitted to hospital where he developed bilateral foot drop and
disturbance of bladder function, X=-ray of chest and lumbar spine now
suggested a diagnosis of carcinoma of lung with spinal metastases,
Previous or | (1) Physiotherapy: July-August 1962
%5 (2) Bed rest end pelvic traction: October 1962
(3) Laminectomy and spinal decompression: 1/11/62
(4) Radiotherapy: 5,000r to lumbar spine 28/11/62-21/12/62
(5) Urinary entibiotics end entiseptics:
In repeated courses between 22/11/62 and 25/1/63
Cytotoxi (1) Chlorambucil: 210 mg. orally 29/11/62-12/12/62
ireatment: | () Cyclophosphemide: 7,500 mg. orally 20/12/62-16/2/63

Clinical Following decampression and radiotherapy, power impraved

course and considerably and pain virtually cleared, Remained subject to

comments: occasional severe muscle cramps and required an indwelling catheter,
Between 19/12/62 and 21/1/63 he was able to walk short distances
and spent a short period at home, Thereafter his condition began
to deteriorate; he required catheterisation and regular enemata,
On 15/2/63 he developed an influenzal illness, became much weaker
and bedridden, Glands appeared in neck and (1) exilla but lung
primary remained static, On 21/2/63 he began vomiting blood and this
recurred intermittently until death on 26/2/63, Case lof interest
because of long delay in reaching a diagnosis and lack of response
to cytotoxins,

Autopsy

et ~ Not obtained

1 for 4 months
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Case: 11 LW.T. 1/12/63 Age: 50 Sexy M
| Diagnosis: Carcinoma of (L) lung with gangrene of (R) leg and pulmonary
osteo=-arthropathy.
History First admitted to another hospital 22/10/63 with a § weeks' history

of pain in (L) chest, dyspnoea, listlessness, constdnt cough,

sweating and anorexia, Two weeks prior to admission
aching pains in wrists and ankles with swelling of b
Chest X-ray revealed mottled opacities (L) lower 1ot
effusion, ZAntibiotics produced no improvement and or
foot became pulseless and blue, Bronchogenic neopl
although bronchoscopy and pleural biopsy had been n

he had developed
oth lower limbs,
e and a pleural
21/11/63 (R)

sm now suspected
gative,

Previous or | (1) Antibiotics: FPenicillin, erythromycin and
concuzr?t tetracycline in separate courses 43/9/63-25/11/63
Arostment: (2) Blood transfusion: 4 pints packed cells 17/12/63
(3) (R) mid-thigh amputation: 3/12/63
(4) Nystatin: 9/12/63-15/12/63
Cytotoxie (1) Cyclophosphamide: 3,300 mg. by I.V.I. 2/12/63=17/12/63
treatment:
Clinic Patient presenting with rapidly advancing carcinoma of lung
ourse initially regarded and treated as an infection, Demonstrated
comments: pulmonary osteo-arthropathy and developed gangrene of (R) foot
? due to femoral ertery thrombosis, which required mid-thigh
amputation, No response to cyclophosphamide and died in respiratory
failure on 20/12/63 - 3 months from onset of symptoms,
futopsy Acute respiratory f'ailure secondary to pulmonary oe and broncho=-
report: pneumonia, segondary to carcinoma of (LS7 lung, Recent infarct (L)
ventricle, Large bilateral pleural effusion, (L) 1 collapsed and

densely infiltrated with aneplastic squamous cell
2% com, metastasis in (R) lobe of liver, Malignent ¢

cinoma, One
s in merrow,

Result:

0 for 3 months




Case: 12 H.S. 22/2/63 Age: 36 Sex: h
Diagnosis: Carcinoma of (R) lung., (Pleural biopsy = 13/2/63)
History Admitted to another hospital on 9/1/63 with a historly of general
malaise, anorexia, listlessness and weight loss over| the previous
9 months, Developed superficial venous thrombosis ofl (R) arm three
days prior to admission, Chest X-ray revealed & large mass in (R)
side of chest, ? bronchogenic neoplasm, 7 tuberculosis, Rapidly
developed a massive (R) pleural effusion requiring gspiration,
Bronchoscopy was negative but pleural biopsy revealed adeno=
carcinama, A1l investigations for T.,B, were negative.
vious or | (1) Aspiration of pleurel effusion: On repeated occasions between
nt 597?33 and 237 5733. Amounts ranging from 5 4,000 ml,
treatment: aspirated,
Cxtotoxic (1) Thiotepa: 45 mg. by intrapleural instillation 3/63=23/3/63
trea s (
2) Cyclophosphamide: 3,000 mg. by I.V.I, 3 63—21/76
2,700 mg, by mouth 3/63-18 a/gs
26,400 mg, by mouth /4/63=17/3/64
C Patient of VWestern extraction presenting with histaAy simulating
pulmonary tuberculosis, Diagnosis of malignant diaeﬂse established
comment $: by pleursal biopsy and treatment with cytotoxins commenced earlier,
Intraplewral thiotepa resulted in gradual clearing (R) pleural
effusion so that aspiration has not been required for 12 months to
date, With the addition of systemic cyclophosphamide patient's
generel condition improved rapidly, he gained weight|, appetite
returned to normal ani remained continuously at work from 30/4/63,
At review 17/3/6) remained reasonsbly well but had il irritant cough,
had had three episodes of migratory thrombophlebitis and chest Xe-ray
revealed gradual extension of disease process,
Autopsy =X

..

3 for 12 months







Case No. 12.

Fig. 5: Chest Xeray 16/1/6.,




Case: 13 J.P. 27/2/63 Age: 65 Sex: M
Diagnosis Carcinoma of (L) lung. (Biopsy of gland (L) side of neck)
Historys Imergency admission in severe respiratory distress., History of
chronic chest trouble commencing in 1951 when had a [(R) lower
. lobectomy for proven carcinome of the lung, Acute erbation of
respiratory symptoms two weeks prior to admission, Ljoss of 2 stones
in weight over previous three months with anorexia gnd listlessness.
Chest X-ray revealed a (R) middle lobe pneumonia and (L) upper lobe
bronchogenic neoplasm,
evioug or | (1) Antibiotics: Chloramphenicol, penmbritin 27/2/63=14/3/63
cancurrént 31/5/63=19/7/63

treatmelit-:-

(2) Bronchodilators:
Aminophylline and cholinetheophyllinate
(3) Physiotherapy: throughout
(&) Rediotherapy: 4,000r to primary ;
ELB upper lobe 27/3/63=3/5/63
l,000r tc (L) side of neck )
Cytotoxic (1) Nitrogen mustard: 46 mg, by I.V.I. 4/3/63-9/3/63
treatment: i 35 mg. by I.V.I, 19/7/63-29/7/63
(2) cyclophosphamide: 1,500 mg. by I.V.I. 20/8/63=26/8/63
700 ng. orally zééi—s/s/és

Patient in marked respiratory distress on admission,
improvement after one week's treatment with antibiof
spasmodics and physiotherapy, In view of desperate ¢

Only slight
ics, anti-
ondition a

course of nitirogen mustard was given by I,V.I, This

esulted in

considerable improvement so that the patient was able to complete a |

course of radiotherapy to primery lesion and neck g

nds, On

completion of this course improvement in condition marked, Previous

stridor and distress relieved and radiologically le

regressed, Re-admitted 2 months later again in seven

on had
e respiratory

distress, A further course of nitrogen mustard proddced only
minimal improvement and there was no significant response to cyclo=-
phosphamide, Progressive respiratory distress to dedrth on 9/9/63,

seven months after initisl emergency admission,

Not obtained

1-2 for € months




Cage No, 13: Carcinonlg of Tung

Fig., 1: Chest X-ray 27/2/63. Fig. 2: Chest Xeray U4/4/63.
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Fig. 3: Chest Xeray 30/4/63. Fig. 4: Chest X-ray 20/8/63.
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AM, 25/3/63 Age: 46 Sex: M

Metastasising bronchial adenoma (1) lung, (Biopsy [of tissue
obtained at thoracotomy)

History First reported January 1963 with persistent, chroniﬁ non=-productive
cough troublesome for about 3 months, loss of one stione in weight
over the past six months and anorexia, easgy fatigue lend transient
(L) shoulder pains for 1 month, Clinical examination and chest X-ray

 suggested a diagnosis of carcinoma of (I.) lung; confirmed by
bronchoscopy, Hopelessly inoperable neoplasm found thoracotomy on
51/1/63. T

Previoug or | (1) (R) thoracotomy: Inoperable neoplasm jjl/l/ﬁj

coneurrent | (o) Blood transfusion: Total of 13 pints whole |

treatment:

0d between 30/3/63 and 31/6/63 |
(3) Physiotherapy: |

(4) Rediotherapy: 4,000r to primary lesion
: (L) chest 5/63-14/6/63
(1) Cyclophosphamide: 3,000 mg, by I.V.I. %/6 18/, /63
7,800 mg, by mouth 4/23-30 €/63

Slow recovery from thoracotamy and general condition improved by
blood transfusion, Repeated attempts to aspirate (R)| chest failed to
produce fluid. Very little response to initiel course of c¢yclo=-
phosphamide and patient remained weak, nauseated anorexic,
Moderate improvement following radiotherapy; requiring repeated
transfusions, Home for two weeks 14/6/63=30/6/63 but following re-
admission became dyspnoeic, cachectic, and unaffected by continued
treatment with oral cyclophosphamide. Collapsed and died suddenly
on 4/7/63, 6 months from diagnosis,

Aut@g

Extensive, invading tumour obliterating entire (L) pleural cavity,
Tumour necrotic with areas of calcification, Tumour sing from (1)
main stem bronchus, Marked mediastinal deviation, There were no
metastases in any site, Histologically the tumour proved to be a
metastasising bronchial adenoma,

Result:

0=1 for 4 months




Case No, 1k: Carcinoma of : Metastasising Adenoma

Fig, 1: Chest X-ray 2/7/62. Fig. 2: Chest Y=-ray 25/1/63.
(6 months before patient
reflerred to hospital)

Figes 3: P, X-ray of Lung to show
tumour calcification.




: Case No. 1k.

Fig. 4:

Cut section of lung.

Fig. 5:

Heart : Myoccarditis ond
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Table 2

Case: 15 AJH.P., 8/4/63 Age: 32 _§_e_:_§ M
Dig&osia: Carcinoma of (L) lung with metastases in (L) 4th rib, adrenals and
| brain, (Biopsy of rib deposit) ~I
History! Gnawing pain and swelling in (L) pectoral region far 5 months,
i Headaches, dizziness, diplopia, anorexia, nausees and oL:caaional
| vomiting for 3 weeks,
Previous or | (1) Locel heat to (L) gectoral region g 2/62-21/12/63
concurrent and Physiotherapy: /63=15/1/63
Lrestment | # (2) A esics: thrwghout
gy tot (1) Marnitol mustard: 500 mg, by I.V.I. 11/4/63-15/4/63
treetment: 400 mg, by I.V.I, 21./1./63-29/4/63
| (2) cyclophosphemide: 3,000 mg., by IV, drip 2/5(63-5/5/65
linic Symptoms initially regarded as musculo-skeletal in origl.n and
course and diagnosi s delayed for 4% months, During this period symptomatic
commentss treatment produced no benefit, Although chest pain temporarily
'. decreased by cytotoxic therapy the patient pursued a rapid downhill
; course with vomiting, anorexia, and progressive cachexia, He became
ataxic, double vision persisted and developed nystagmus, Epilated,
Short periods of improvement in general condition between 26/4/63
J 63 but thereafter condition deteriorated to desth in coma
Autopsy Large tumour mass in (L) Lth rib anteriorly, Small areL of tumour in
report: (R) mein bronchus confluent with a mass of tumour replqwing the

para~bronchial and tracheal nodes, Histology of tm:our:ahowed mue o=
epidermoid carcinoma, Multiple metastases in liver, cerebral cortex,
cerebellum and adrenals,

0=1 for 2 months
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Case: 16 EJ.W. 26/4/63 Age: 49 Sex: M
Diagnosis: Carcinoma of (L) lung with skeletal amd hepatic metastases, Gross
biochemicel disturbances, i.e, "functioning" tumour,

Histw:; Six weeks' history of increasing cough, dyspnoea,wheeziness,

generalised muscle pains particularly in chest and back, anorexia,
lethargy, sweating attacks and weight loss, Hed smoked 20-30 |
cigarettes a dgy for many years., No relevant past or family history.

Previous or

(1) Massive I,V, therapy with
eiectroEe Boiutzona:

concurre 30/4/63-16/5/63
Areatment: | (o) Antibioties: Penicillin, 14 G, 25/5/63
(3) Blood transfusion: 4 pints whole blood 20/7/63
cgotm;} (1) Cyclophosphamide: 6,050 mg, by I.V. drip 2/5 65-6/ 63
treatment: 2,600 mg, by I.V.I, 5/63=9
| 3,600 mg. orally 20/7/63-17/8/63
1,200 mg, by I.V.I. 17/8/63=-19/8/63
2,500 mg, intraplewally 20/8/63-30/8/63
Total = 15,300 mg,
(2) Vinblastine sulphate: 28 mg. by I,V.I, 30/5/63=17/7/63

oat-cell carcinoma of lung,

Clinical! Patient extremely ill on admission with gross biochemical and

course and electrolyte disturbances secondary to carcinoma of the lung,

comment 8} Symptoms and gross biochemical derangements were reversed for
6 weeks by cyelophosphamide, although marked depression of haemo-
poiesis and alopoecia induced initially. At home for this period,
Readmitted 15/8/63 with massive hepatic and skeletal metastases,
pleural effusion, peripheral oedema and return of symptoms,
Transient response only to further cytotoxic therapy and died in
cama on 10/9/63 = 3 months from diagnosis, Case of especial interest
because of polyglandular gyndrome associated with carcinoma of
bronchus.

Autopsy Frimery cercinome of (L) main bronchus, Widespread metastases in

report: liver, pleural cavities, lymph nodes and skeleton, Histologically an

Result: |

1-2 for 3} months
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GRAPH A

CHEMOTHERAPY OF CANCER

DIAGNOSIS : OAT-CELLED CARCINOMA OF BRONCHUS
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CASE NO, 16 PERIPHERAL _BLOOD _ COUNTS

GRAPH B

CHEMOTHERAPY OF CANCER
DIAGNOSIS : OAT-CELLED CARCINOMA OF BRONCHUS

GRAPH B CASE NO.16. J. W.
TREATMENT :
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Case No, 16: Carcinoms of Iung

Fige 1: Chest Xeray Fig. 2: Chost Xeray L/6/63.

FMige 3¢ Chest Xeray 31/8/03.
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Case: 17 J.SW, 2/6/63 Age: 50 Sex: |M

Disgnosis: Carcinome of (L) lung with cerebellar metastases, (Biopsy of
deposit in cerebellum) ‘

History: Found to have a (L) lower lobe bronchogenic neoplasm on a routine

"three-year" chest X-ray in January 1963, Had previously reported in
October 1962 and again in November 1962 with a persiptent, non-
productive cough, Symptomatic treatment only and no phest X-ray.

(L) pneumonectomy was carried out in another hospital on 14/2/63.
Remained well until mid-March when he developed symptoms and signs
of a cerebellar lesion confirmed by posterior fossa praniotomy
carried out in London on 16/5/63.

(1) Antibiotics: Penicillin by I.M.I. 0/10/62=25/10/62

(2) (1) pneumonectomy: L/2/63
(3) Posterior fossae craniotomy: 6/5/63

1
1
1
(4) Radiotherapy: 4 ,068r to posterior fossa 101/6/63=19/7/63
1
2

(1)Cyelophosphamide: 3,000 mg. hy I.V.I. 8/63-20/8/63
1,:500 mg. orally % 63=16/10/63

. oceurred and he died on 30/10/63.

Patient admitted two weeks after posterior fossa crapiotomy. Ceneral
condition fair; he was free of headache and had no sfignificant
respiratory symptoms, Completed a course of radiotherapy to
posterior cranial fossa but complained of parietal headaches and
became progressively more atexic, confused and drowsy, By 29/7/63
was sleeping most of the time, demonstrated gross memory defects
and cerebration was grossly impaired, Improved a litgtle and allowed
home for 10 days. Cyclophosphamide was commenced on [L,/8/63 and
thereafter condition gradually improved, By 2/9/63 general and
cerebral conditions mearkedly improved end allowed home on 18/9/63,
Readmitted 1 month later following an epileptic fit,| Thereafter
condition rapidly deteriorated, further epileptifomm episodes

Antggxx

Not obtained

t:

0=2 for 3% months
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Case: 18 AMcL. 13/6/63 Age: 43 Sex: rl'
M: Carcinoma of (R) lung with cervical gland end hepatic ﬂetastaaea.
| (Bronchoscopy and biopsy of neck gland) |
| Five months history of persistent productive cough and aching

discomfort in (R) side of chest, Chest Xeray in March 1963 revealed
(R) lower lobe collapse but bronchoscopy reported negative and

treated symptomatically, Reported agein in Jume 1963 with glands in
(1) side of neck and diagnosis of carcinoms of lung now established,

(1) Physiotherapy: Merch 1963
(2) Cland biopsy neck: 13/6|/ 63
(1) Mennitol mustard: 300 mg. by I.V.I. 13/6/63-15/6/63

(operation cover)

(2) Cyclophosphamide: 2,000 mg. by IV, drip 23/4 63~24/6/63
2,700 mg, orally 1/7/63=25/7/63
Clinical General condition fair on admission; Jlarge mass of fixed
course and glends in (L) side of neck end palpable mass in epigastrium,
comnents: Commenced cyclophosphemide on 23/6/63 and by 28/6/63 there was
definite decrease in size of neck glands, Patient claimed to feel
well, Thereafter steedy improvement in general condition with
further shrinkage of glands and epigastric mass, Home 12/7/63.
Readmitted 27/7/63 with increasing jeundice for 6 days, Anorexia,
listlessness and weight loss now marked; increasing size of
metastases; jaundice increasing with marked pruritus, Epileptiform
episode on 6/8/63; recovered but by 19/8/63 was moribund,
incontinent and vomiting, Died 22/8/63 following further seizures.
%‘;-?%.g-g | Not obtained. (Refused)

Result:

2 for 3 weeks only




Case: ‘19 AJLF, 27/6/63 Age: 37 Sex: M

Diagnosis: Carcinoma of (R) lung, Anaplastic, giantecell carcinoma of lung,
(Biopsy of mass (R) posterior chest wall and autopsy histology)

History First reported on 25/4/63 with a 6 weeks' history of continuous
gnawing pain in (R) side of chest posteriorly. Chesti X-rays in

, December 1962 and on this occasion reported negative. Treated as

" arthritis of spine but gymptoms persisted; psychiatric opinion
sought, Finally mass in (R) posterior chest revealed by tomography
26/5/63, (R) thoracotomy in London 13/6/63 revealed |inoperable,
apparently chest wall tumour. Biopsy. In past history patient had
had recurrent episodes of bronchitis 1953-1962 with |one episode of
haemoptysis in 1962, Smoked 15-20 cigarettes daily.

%]

evious or | (1) Physiotherapy: Aprile-May 1963
concurrent
trastanit: (2) Bed rest end pelvic tractions 7/4/63=1/5/63

(3) Cervical suspension: /5/63=7/5/63
&) A esics: throughout

ot

(5) Blood transfusion: 2 pints whole blood W./8/63
(6) (R) thoracotomy: 13/6/63

(7) Radiotherapy: 6063r to primary tumour
(R) posterior thoracic area )

3,375r to lumbar spine /63-1/8/63 |

(8) Prednisone: 2030 mg, daily 42/7/63-20/8/63

Cytotoxie | (1) Cyclophosphamide: 7,100 mg. by I.V.I. 9/6/63-22/9/63 |
Lrestment: | (o) vinblastine sulphate: 52 mg. by I.V.I. /1/63-18/9/63

Clinical Patient admitted two weeks after (R) thoracotomy, was 1l1l-looking,
course & had obviously lost weight and his chest wall pain r d constant |
omnent & and severe, Thoracotomy wound well healed but palpable mass medial |
to (R) scapula, Cyclophosphamide commenced 29/1/63 and considerable
relief of pain (previously resistant to powerful esics)
obtained in 24 hours; general condition also improved. Following
radiotherapy to primary area, combined with cyclophosphamide, chest
wall pain further eased, but developed increasingly [severe pain in
dorso~lumbar area and also skin deposits. Back pain elieved by
analgesics or cyclophosphamide, only partly relieved by radiotherapy.
Patient by now addicted to pethidine and constantly demending drugs.
Developed further skin and axillary gland metastases and gradually
deteriorated to death on 1/10/63 - 3 months from finst diagnosis.
Autopsy Large tumour in upper lobe of (R) lung adherent to ribs posteriorly
report: and invading upper thoracic vertebrae., Smaller metastases in both ;

lungs, glends of meck, axillae, mediastinum, and i al areas
invaded; skin deposits., Two small hepatic metastases, Histologically
tumour highly anaplastic carcinoma containing numerous giant cells.

Result: 0=1 f'or 3 months
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Case No, 19: Carcinoma of Lung

Fig, 1: Chest Xeray 10/1/63. Fig. 2: Chest X-ray 2/4/63.

Fig. 3: Chest Xeray 16/9/63.




case: 20 R.J.C.  7/10/63 Age: 51 Sex: M
Diggmaig: : Carcinoma of (L) lung with edrenal metastases, (Biapsy of

| mass (L) main bronchus,) I
Histo;x:f Persistent productive cough for 8 months, increasing anorexia,

weight loss and exertional dyspnoea for 4 months, Admitted to
another hospital 16/7/63 where diagnosis of (1) bronchogenic
neoplasm established by chest X-ray and bronchoscopy. (I)thoracotomy
8/8/63 revealed an extensive operable neoplasm of (L) lung,

Previous or | (1) (L) thoracotomy: ' 8/;8/63
conourreft | (5) piooxin: 0,25 % a b th 7/10/63=2/1/6
Erentnantl 0 : «25 mg, = 1 mg, daily by mou |

f (3) Cortisone acetate: 50 = 100 mg, daily :

! by mouth 7/;10/ 63=2/1/6L

j - 9%<fludrocortisone: 0.1 mg. daily by mouth  7/10/63-2/1/64

| (4) Antibioties: Tetracycline, empicillin ?/;10/63-30/12/63
Cytotoxid (1) Cyclophosphemide: 3,000 mg, by I.V.I. 16/10/63-5/11/63
trfie:'_a:tm: :e::njz_: 7,300 mg, orally 14/11/63-30/12/63

Clinical On admission patient was deeply pigmented and was thought to have
course and Addison's disease secondary to adrenal metastases. He was
‘comments: fibrillating end in congestive cardiac failure., "his responded to
i intensive medical treatment and cyclophosphamide was commenced
. 10 days af'ter admission, Thereafter general condition slowly
: improved but an episode of scute left ventricular failure on 31/1063
| required urgent treatment, Rapid recovery, Chest infection 21/11/63
! with Staph, aureus in sputum cleared with tetracycline and home for
; 1 month from 3/12/63, Readmitted 31/12/63 sgain in co%ngeative cardiac
: failure with clinical end I,C.G, evidence of pericarditis, Condition
i rapidly deteriorated and patient died in coma on 3/1/6k.
Autopsy Large carcinome of hilum (L) lung with infiltration of mediastinal
report: nodes, Collapse and infection distal to neoplasm, Fxtensive fibrinous

pericerditis and haemorrhagic pericerdiel effusion, No liver
metastases and no glands involved other than those in mediastinum,
Adrenals were normal, Death due to cardio-respiratory failure
secondary (o pericarditis secondary to carcinoma of lung.

Result:

1=2 for 2 months







Case: 21 MW, 2/8/65 Age: 56 Sex: F

Diagnosis: Cercinoma of (L) upper lobe bronchus with widespread metastases in
' skin, bone and peritomeum, Anaplastic smell-cell carcinoma,

History: First admitted to another hospital 2/8/65 with a 1 month history of

central chest pain and "lumps” in the skin, Also complained of
breathlessness, weakness and pain in (R) leg and inability to weight-
bear for 2 weeks, Haemoptysis three dgys prior to admission, Cough
for 1 month, Poor appetite and loss of 3 1b, in weight over 3 weeks,
N,B. 1 yeer previously had been treated in medical ward for (L)-
Sided pleurisy - followed up for 3 months, Smoked 20/dsy for many
years. No family history of note,

Previous or

(1) Stilboestrol: 15 mg., by mouth daily 12/8/65=26/8/65

%% (2) Blood tremsfusion: 1 litre of whole blood 4/1/66
e —e (3) Analgesics: Ponstan throughout
Omnopon/morphine in increasing
dosage from 3/1/66
(4) Ixcision biopsy of skin nodules August 1965 = in another
hospital = and 29/10/65

Cytotoxig (1) Cyclophosphamide: 3,400 mg, by I.V.I. 26/8/65=30/9/65

treatment: 1,200 mg, orally 9/9/65=23/9/65
(2) Thiocoleiran: 170 mg, by I.V.I. 21/10/65=8/1/66
(3) Methotrexate: 50 mg, orally 21/10/65=10/1/66
(4) 2=ethylehydragine: 2 G. by I.V. infusion 19/1/66

Clinical Diagnosed as metastatic carcinoma but primary site was initially

course and uncertain and thought most likely to be breast. No response to short

comments: course of stilboestrol and diagnosis revised to bronchogenic. Rapid
and dramatic response to cyclophosphamide, but short-lived and
required a single dose of radiotherapy to relieve pain from
metestasis in (R) fibula., Subsequently a further good but short-
lived response to thiocolcirsn and methotrexate. Treatment
interrupted by orel ulceration, Reasonably well for 3 months and
then required in-patient treatment for rapidly increasing pain in
chest and skin metastases, Only transient benefit from further
chemotherapy and terminally required increasing anelgesia, Died
€& months from initial diagnosis, 19/2/66,

Autopsy Multiple subcutaneous nodules over trunk and limbs - some ulcersated,

report: Large tumour mess in (L) upper lobe invading mediastinum, Lymph
gland and peritoneal metastases. Liver not involved, Histologically
an enaplastic small-cell tumour of lung,

Result: Remarkable but shortelived response to cyclophosphamide during which

metastases melted away., Subsequent similar response to thiocolciran
and methotrexate but also short-lived, Subsequently treatment of

little benefit and pain required use of increasing doses of analgesic
Oral ulceration after 2 weeks of thiocolciran and methotrexate but
treatment subsequently resumed without further trouble, 0=2 for 6m




Tdble 20

onset of haematuria had steadily lost weight with progressive

listlessness, dyspnoea, ankle swelling end anorexia, chronic
productive cough for 3 months,
trested by radiotherapy in June, 1963, Out-patient invest
hed shown a large tumour of (L) kidney, thought to be & hyp
with multiple pulmonary metastases, Referred for chemocther
this clinicel ciagnosis,

Carcinoma of (R) maxi.llarygtrum

J oM 29/3/65 Age: 61 Sex: M
Carcinome of lung with widespread metastases = thought initiplly
to be & hypermephroma, Diffusely infiltreting undifferentiated
bronchogenic carcinoma,

Histiory: Three month history of intermittent, frank haematuria, Since

ation
nephroma
apy with

(1) Rediotherapy:
(2) chlorpromagine:

details no known,
25 mg, 6=hourly I,v,I, from 2/4/65

for carcinoma of maxillary antrum June 1963 =

1000 mg. by intra-arterial infusion (

renal artery 2/4/65, :

400 mg, by I,V.I, 5/4/65 - 8/)/65
Tota.l = &00 mg.

(1) Cyclophosphamide:

L)

Clinically this patient was thought to have an advanced (L)
nephroma with widespresd metastases, By selective arterial
catheterisation 1 G4 of cyclophosphamide wes infused directl
(L) kidney and tumour on 2/4/65., A further 400 mg, of cycl
ide was given by intravenous injection, Patients' genersl

hyper=

y into
ophosp

condition was critically poor; following treatment deteri

ation

continued, he developed a severe chest infection and progregsed to

death in the ward, on 18/4/65,

ut Bronchogenic carcinoma of (R) lower lobe bronchus with metastases
repdrt: to both lungs, liver, lymph-nodes, both kidneys and (L) adrenal,
Pulmonary ebscess formation and widespread bronchopneumonia,
m: No benefit from cytotoxins, but small amount only given and |conw
dition elreasdy far advanced when treatment commenced, 0 forl 3 weeks,




GROUP ¢ : LYMPHOSARC OMA

Table 2&

Case: 23 T W, 18/4,/63 Age: 27 Sex: M
Digggoaig: Generalised lymphosarcoma,

History: Perfectly well until October 1962 when he begen to feel vaguely un-
well, began to lose weight and noted that he was bredthless on
exertion, Admitted to enother hospital on 11/12/62 and noted to have
e (R) sided pleural effusion, The diesgnosis was conaﬁdered to be
tuberculosis and although this could not be substantiated a 4 month
course of anti-tuberculous chemotherapy was completega(including |
prednisolone), Initially there was some improvement but continual

reformation of fluid in both plewral cavities required repeated
aspiration, A full course of prednisolone was carried out between
13/3/63 and 21/4/63, No response to this treatment; condition
rrogressively deteriorating and provisional diagnosi% of lympho=
sarcoma was made,
Previous or | (1) Antituberculous chemotherapy:
%2%;“:.:’%? (a) Streptomyein - 90 G by T.M.I. /12/62-12/4,/63
(b) Pasinah 25 - 8 cachets daily /12/62=21/4/63
(¢) Prednisolone = 5 mg, T.I.D. orally 2 /62=12/,/63
5 mg. Q.I.D, orally from 21/4/63
(2) Antibiotics: Penbritin 250 mg., 6-hourly 11/5/63=17/5/63
(3) Analgesics: increasing doses
(4) piwetics: orally fjom 11/6/63
(5) Radiotherapy: 1,000r to mediastinum 19/6/63-19/7/63
(6) Repeated chest aspirations between 15/12/62 and 18/6/63 -
20 litres|
otoxic (1) Thiotepa: 80 mg. intrapleurally 2d/h/53—29/4/63
reatment: divided between two sides of cﬁest
(2) Bitrogen mustard: 50 mg. by I.V.I. 24/&/65-1/5/53
(3) Vinblastine sulphate: 34 mg. by I.V.I. 21/5/63=13/6/6€3
(4) Cyelophosphemide: 1,000 mg, by I.V.I. 30/5/63-8/6/6
’900 mg. by mouth 12 2/63-194/%
Clinic




Table QL (continued)

Clinical

course and

comments

Patient anxious, distressed, ill and dyspnoeic on ssion, Had
already been in hospital for 4 months, had been extensively
investigated and, despite treatment, was progressively deteriorating,
Diagnosis still in doubt at this stage but general opinion was for
lymphosarcoma. PDecided to treat by aspiration of both sides of chest,
to give cytotoxins intrapleurelly and systemically ultimately to
present patient for radiotherapy. Small glands first noted in (B'
side of neck on 22/4/63 and by 24/5/63 it was possiblle to obtain
histological proof of lymphosarcoma by gland biopsy.
high doses of chemotherapy, dyspnoea decreased and rdquired less
frequent chest aspiration, General condition remained poor., Developec
hallucinations, massive swelling of (R) leg, distresged and
dyspnoeic, Further course of cytotoxins using velbe gnd cyclo=-
phosphamide produced some improvement and patient reflerred for radio-
therapy on 19/6/63, Tias able to tolerate only a few doses and
progressively deteriorated to death on 19/7/63 - 9 mgnths from onset
of illness,

Lutopsy

E
L]
o+

Confirmed presence of lymphosarcoma particularly invalving glands of
neck snd mediastinum, Vassive pleural effusions,

Result:

-

Only minimal and short~lived symptomatic relief obtained from cyto=
toxins = and patient never left hospital.
0=1 for 5 months only.




Case: 2| T.H.W., 10/6/63 Ages 47 Sex: | M

Diagnosi s: Generalised lymphosarcoma, Neck gland biopsy.

History: First noted a swelling in (L) side of neck in May 1963. Admitted to
' another hospital on 7/5/63 for investigation, No other symptoms
at that time and no other significant findings, Neck gland biopsy

|
l revealed lymphosarcoma, No previous or family history of note.
|

Previous or | (1) Gland biopsy (R) side of meck: in another hospital 29/5/63

.,C.Tg_‘-“mm@ L (2) Radiotherapy: 4,200r to both sides of neck
SEoRTNepES 3:600:' to mediastinum 12/6/63-16/7/63

_: (3) Radiotherapy: 3,950r to both groins 28/11/63=24/12/63
Cytotoxie (1) Chlorambucil: 168 mg, orally 54 mg. daily; 12/9/63=21,/10/63
treatment : 420 mg, orally (4 mg. daily 29/11/63-18/3/63
CIinicaI‘ Ilymphosarcoma appearing as painless swelling of neck.g Treated
course Egd initially by radiotherapy to neck and mediastinum, Completed course
comunents: without incident, but experienced considerable soreness of throat

‘ end lost 10 1b, in weight, Discharged home 16/7/63 with marked

- regression of neck glends, No other findings. Remained in reasonable
' health but easily fatigued for 1 month, Then found to have gland

‘ masgses in groins and iliac fossae, Commenced cytotoxins, Two months
' later generzl health was improved with gain in weight; no sweating
or pruritis. Glands in groin remained enlarged and further radio-
therapy to these sites in November 1963. Mild tinglings in hands
and feet at this time, At latest review, 18/3/63, was remaining in

| good general health but persisting symptoms of neuritis in lower

18 limbs, No pelpable glands; liver, spleen not palpable,
| -
i

=

Result: | Cytotoxins commenced when disease becoming more widespread, Held in
check for 2 months and probably acting as good adjuvant to radio=-
therapy, Ultimate prognosis poor,

2«3 for 8 months to date,




Table 3c|

Case: 25 D.T.W. 25/3/63 Age: L7 ex: | M
Diagnosis: Generalised lymphosarcome, Neck gland biopsgy,
‘ History:i First reported to another hospital at beginning of'Mdrch 1963 with
' a painful swelling in (R) groin present for 2 weeks., Biopsy of the
swelling was attempted at that time under local anaesthesia but was
unsuccessful. Transferred to another hospital on 13/3/63. Now
had numerous soft glands in both axillae in (R) side of neck and
(R) groin. No other symptoms., Gland biopsy of neck established a
; diagnosis of lymphosarcoma and patient was transferred for further
i management, No previous or family history of note,
Previous or (1) Gland biopsy (R) side of neck: at another hospital 15/3/63
concurrent
- (2) Rradiotherapy: 5,000r to (R) groin
treatment: i.000r to both axillae 17/4/63-20/5/63
!
(3) Radiotherapy: 500r to abdomen 7/8/63=13/8/63

(4) Renal dialysis: one 6-hour dialysis on
Xolff twin-coil artificial

kidney 16/8/63
5) Radiotherapy: 3,000r to base of skull ,
( 1:500r to lumbar spine z%1q/63-30/10/63
(6) Abdominal paracentesis: 600 ml, 4[8/53
7) Prednisone: 20 mg,/day oral 30/3/63=9/4/63
(7) Lreani sone 10 ﬁ./dgly 10%/65 continuing /
Cytotoxie (1) Cyclophosphamide: 4,600 mg, orally 2/10/63-14/12/63
15339@@3!?‘ (2) Vinblastine sulphate: 26 mg. by T.V.I. 2/12/63-23/12/63

Clinical
course and
comnent s

Diagnosis of lymphosarcoma established after initial difficulty in
obtaining biopsy. Marked regression of gland masses following first
course of radiotherapy in April 1963 and remained well for 2%
months, Then began to develop increasing listlessness, snorexia,
weight loss and ebdominal distension, Readmitted 2/5/63 when abdomen
was found to be enormously distended with large intra-abdominal
glend messes, ascites and hepatomegaly. No significant peripheral
lymphadenopathy. Radiotherapy was given to the abdomen for three
days resulting in profound collapse and acute renal failure due to
hyperuricaemia, Dialysis was successfully carried out and by
13/9/63 he was fit for discharge. Two weeks later he developed signs
and symptoms of an intra=cranial lesion snd also severe pain in
saero-iliac region and both legs. These responded to radiotherapy
combined with chemotherapy. By 4/11/63 was well and out of hospital.
Temporal epilation, Readmitted 1/12/63 ill with generalised severe
neuralgic peins, weakness and paraesthesia, Slight improvement with
treatment but vomited blood and died 26/12/63,

Auto




{
|
|
|

Teble §°i (continued) i

Autopsy Confirmed widespread lymphosarcoma. In particular tna kidneys
report: showed widespread replacement by lympho cells leaving little

recognisable renal tissue. Frobable cause of death wds terminal
bleeding from gastrointestinal tract. |

Result: 1-2 for 8 months, Cytotoxins used initially in con;]u:%tion with
: radiotherapy, Response to the cambined treatment was dramatic in
degree but of short duration, Although a further counse of
chemotherapy was given in the last few weeks of the illness, the
| result was minimal only and patient died of gastrointestinal
tract haemorrhege. [
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GROUP D : LEUKAEMIA

Table e

Cage: 26 B.H W, 20/6/62 Age: 38 Sex: M

Di is: Chronic myeloid leukaemia,

Histor First reported on 18/6/62 with a history of increasing anorexiea,

general malaise, and loss of 3 stones in weight over a peripd of
6 months, "Spots" on upper lip for 1 week, feverishness, nausea,

vomiting, epistaxis and paraesthesiae in hands for 2 days,

0

gymptoms referable to other systems, Malaria in 194 3-44, Goporrhoea

in 1952-53, No other previous or family history. Diagnosed
chroni;: myeloid leuksemia on basis of 370,000 TWBC (71% mye
series),

s
loid

5

vious or
co§current
treatment:

(1) Blood transfusion: Total of 16 pints of
whole blood transfused at intervals
between 21/6/62 and 25/6/63

(2) Antibiotics: (a) Penicillin (oral) 250 mg. 4=hourly

18/6/62-
(b) Tetracycline, 250 mg. E=hourly

21/6/62

22/6/62-9/6/62
(e) Erythromycin, 250 mg, 6=hourly
21/6/63=3/7/63
(3) Prednisone: 75-15 mg, daily in divided doses 24/6/62-1/6/63
Cytotoxic (1) Cyclophosphemide: 600 mg, by I.V,I. 13/6/63=16/6/63
treatment: (3 x 200 mg,.)

Disease already advanced when diagnosis made on c¢linical an
haematological examination, Marked hepato-splenomegaly and

d

cute

chest inflection when first admitted. Treatment commenced with

antibiotics and prednisone with rapid response, Discharge

om

hospital after 5 weeks treatment end at this stage was well|with
marked reduction in size of liver and spleen, Remained well and at

work for 10 months, Was then readmitted with pyrexia, sple

egaly

end general malaise, Treatment with blood transfusion, increased

steroids and cyclophosphamide on temporarily checked downhi
end died with virtual marrow failure on 8/7/63 - 1 year aft
disgnosis.

1 course
r first




P Lea (continued)

Auto Widespread petechial haemorrhasges and ecchymoses in axillae| and

report: oins, Pericardial effusion (150 ml,). Spleen enormously enlarged
3,150 gm,). Iiver greatly enlarged (3,000 gm.). Evidence of
agranulocytosis and marrow failure. Final diagnosis: chronic
myeloid leukeemia with terminal acute phase with infiltrates in
marrow, spleen, liver and lymph nodes,

Result: Cytotoxins only employed in terminal phases of illness and were of

no benefit. It is to be noted, however, that prednisone pro
10 month remission of symptoms,

ced a




Case No, 26: Chronic lMyeloid Leukaemia

Fig. 1: Maasive Splenomegaly




Table i4b

Cage: 27 T.M.P, 27/5/63 Age: 18 Sex: M

Di. sis: Acute monocytic leukaemia,

HiLto Admitted to another hospital on 15/5/63 with a 6 day history of
fever, headache, anorexia and generalised aches and pains, fhile in
hospitel continued to run a high-grade fever, developed generalised

lymphadenopathy and splenomegaly. Became lethargic, apathetfiic and

confused, Frogressive increase in size of glands, Transferr
further mansgement on 22/5/63% and diagnosis of acute monocy
leukaemia established, Infective hepatitis 1 year previousl]
other previous or famlly history.

d for
tic
r« No

Previous or
cogcurrent
treatment:

(1) Antibiotics: E % Penicillin by I.M.I, 17/
s e Penbritin, 250 mg, 6=hourly 18/5/63-
(e) Streptomycin, 1¢ daily 19/5/63-
(d) Tetracycline, 500 mg. 6=hourly
19/5/6 3~
(2) Blood transfusion: 1% litres of whole blood 13/6/63
(3) Gland biopsy (R) side of neck: 28/5/63

(4) Prednisone: 75 mg.=30 mg. daily 31/5/63-

6
5/

27/5/63
23/5/63

10/7/63 __

1

K

Lotoxie

treatment:

(1) Cyclophosphamide: 1,200 mg, by intravenous infugsion

L/6/63-13/6/63

orally

by intravenous infusion
8/6/6 3=

9/7/63

300 mg.
2,000 mg.

400 mg.
Total = 3,900 mg.
(2) Vinblastine sulphate: 10 mg, by I.V.I, 21/6/63=

by I.V.I.

6/63-27

6/63
1/7/63

2L,/ 6/63

|
.

C11

?-fgﬁ'

Initially thought to have a severe infection ?septicaemia,
received massive antibiotic therapy. Rapid deterioration, E
ill on admission, Typical swelling of gums, widespread, di
non-tender enlargement of all lymph gland groups., Commenced
treatment with prednisone on 31/5/63; only minimal and short
response and accordingly cyclophosphamide thersaspy commenced

nd
remely
rete

~lived
on

4/6/63, GCeneral condition improved after 5 days treatment but then

developed an episode of nausea, vomiting and abdominal pain|
gradually subsided. After further period of deterioration ¢

ition

improved dramatically by 2/7/63 and improvement maintained Ffor

3 weeks, Then sudden deterioration with enlargement of all
masses and died 22/7/63.

and

WWidespread lymphatic involvement by leukaemic process. EvidLance of

terminal septicaemia in liver, spleen and bone marrow,

,.,_
i |
o Het

. was only 2 months and patient in hospital throughout, 0=1 f

Transient benefit only from cyclophosphemide therapy. Total

2 months, ¥Mild loss of hair.

illness
or




ex: M

M.C.C. 7/6/63

Lge: 6

Acute myeloid leukeemia,

First diegnosed as acute myeloid leukaemia in another hospi

N ol

tal in

November 1962 when he presented with a 6 week history of bruising of

arms and legs, progressive listlessness and apathy, He was
at that time by blood trensfusion, prednisone and 6-mercept
Remained reasonably well and at school until April 1963 whe
acute relapse occurred, This again responded to treatment b
transferred here on 7/6/63 because of rapidly weakening sta
this stage he was anaemic, listless and there was extensive
of limbs., Few soft glands in neck.

treated
opurine,
n an

ht

te, At

bruising

-

Prévious (1) Prednisolone: 30 mg.~15 mg. daily by mouth 7ﬁJ/62-b8/7/62
copeurren
- (2) Blood transfusion: 500 ml. 7/11/62
treatment: 500 ml, 8/6/63
500 ml, 26/6/63
(3) Antibioties: (a) Penicillin, 125 mg, 6=hourly
by mouth from 11/6/63
Cytotoxic (1) 6-mercaptopurine: 500 mg. by mouth (25 mg. daily)
tréatment: 24/11/62+14/12/62
1,425 mg, by mouth (ranging from 50 mg, deily
down to 12,5 mg, on alternate days
27/4/63-?7/7/63
Clindcal Initial progress as under "History". Within a few days of afmission

on 7/6/63 he beceme generally unwell with anzemia and rising white

blood count, Condition improved with blood transfusion and
antibiotics but no further response to steroids, According

6-mercaptopurine was recommenced (50 mg, daily). Condition prapidly

improved and discharged home 27/6/63. Thereafter remeined
reasonably well and fully active until 28/7/63 when he was

readmitted as an emergency with severe (R) sided abdominal pain,

grunting respirations, silent rigid abdomen and general app

arances

of terminal state, Diagnosis of perforated viscus made clinically

(steroid therapy induced) btut collapsed and died before any
investigation or treatment could be carried out,

Autopsy Large (R) axillary abscess - 80 ml, pus. Slight enlargement| of all
report: lymph nodes, of liver and spleen, No perforation of viscus.| ILymph
nodes, liver, kidneys, and spleen showed widespread infiltration
with leukaemic cells, Death essentially unexplained but tlﬁgxt to
be either acute septicaemia or gross biochemical derangement, :
Repult: Good objective response to 6-mercaptopurine combined with

maintained for 6 months and thereafter only short periods o

prednisolone but no response to latter alone, Initial remisFlon

remission obtained, 1=2 for 10 months,




L.JF.C. 14/8/63 Age: 21 Sex: M

Acute myeloid leukaemia,

First reported on 8/8/63 having noticed bleeding from his s while
brushing his teeth the previous day, Has also noticed a f "resh"
around both ankles and present for 3 days. Over the previous month
patient had noted occasional red blotches on arms and legs and a
tendency to bruise more easily. No gymptoms related to any systenm,
No previous or family history of note,

(1) Prednisolone: 100 mg,~60 mg, daily by mouth 9/8/63=31/8/63

(2) Antibiotics: (a) Penieillin, 250 mg. by mouth 6~hourly
i e from 9/8/63

(3) Blood transfusion: 2 litres of whole fresh blood 29/8/@5

(1) Cyclophosphamide: 500 mg. by intravenous infusion, 30/5’!/63

On admission his gymptoms and good general condition belied [the
seriousness of his blood disorder. Despite prednisolone in high
dosage there was a progressive fall in Hb and platelets, Remained
well, however, until 29/8/63 when he became extremely ill with
severe back and loin pain, bleeding from gums and mucous membranes,
Clinically retroperitoneal haemorrhage. Despite blood transfusaion
and intravenous cyclophosphamide his condition deteriorated, became
restless, dyspnoeic and died with terminal generalised bleeding
31/8/63 = 3% weeks from diagnosis,

=
=1

N

Permission not obtained.

e«

No benefit from prednisolone, Cyclophosphemide exhibited tog late to
have any effect whatsoever on course of disease, 0 for 3} weeks,
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GROUP B : MULTIPLE MYELOMATOSIS

.

HEV. 22/2/63 Age: 50 Sex: M

Multiple myelomatosis

First admitted to another hospitel 23/1/63 with signs and toms
of a (R) basal pneumonia which had failed to respond to usual
measures, At this time was complaining of cough and haemoptysis,
anorexia, merked exertional dyspnoea and loss of 1} stones

weight over previous 9 months. In previous history patient had had
recurrent bouts of pneumonia since December 1961 requiring in-
patient treatment., On present occasion was thought to have
carcinoma of lung but investigation established a diagnosis|of
multiple myeloma and patient transferred for further management,
One brother died of Hodgkin's disease; no other family his:’zry

L]

|c.~o;?
o
i
o4

(1) Antibiotics: in repeated courses between Lecember 1961 |and
March 1963 - usually tetracycline or penieillin

(2) Blood transfusion: 5% litres of whole blood
between 10/2/63 and 27/3/63

(3) Prednisone: 40 mg,~10 mg. daily by mouth 25/3/63=9/7/63
Cytotoxic (1) Cyelophosphamide: 6,100 mg, by I.V,I. 24/2/63=2L/1/63
trdatment : 8,100 mg, by mouth 24/2/63-?/7/63
Clinical Multiple myelomatosis presenting in typicel wey with recurrent

1

episodes of pulmonary infection usually clearing with antibjotics
and physiotherapy., On admission 22/2/63 was extremely ill with
dyspnoea and cyenosis from extensive consolidation of (R) lower
lobe, Thought to have (R) pleural effusion, but two attempts at
aspiration were unsuccessful. 3 weeks after admission, however,
chest was beginning to cleaer as the result of treatment wit
entibiotics; cyclophosphamide and physiotherapy., 2 months after
admission appetite had returned to normal with gain of a few pounds
in weight, Chest was now clear and blood picture satisfactory follow
ing transfusion and prednisone, Discharged home 2./4/63, Reg¢dmitted
16/5/63 with recurrent chest symptoms and involvement now of (L)
upper lobe., Symptoms and signs resolved rapidly on this occasion
and discharged on cyclophosphamide and prednisone 29/5/63, Dramatic
improvement by 20/6/63 with chest entirely clear on X-ray, Remained |
well until 10/7/63 when readmitted as an emergency to a local ;
hospital in extremis with diarrhoea and vomiting, Died in peripheral |
circulatory feilure on same day.

£

Death considered due to pneumonia and acute (R)-sided heart|failure,
Confirmed myelomatosis but no extra-ossecus myeloma deposits, Severe

curoniry artheroma, (R) lower lobe consolidation and pleural
adhesions., J

1

Iw
)
l?;

Short period of control with prednisone and cyclophosphamide, but
sudden unexpected death suggests the possibility of septicaemie,
1-2 for 5 months,




Fig. 1:

Case No, 30: Multiple Myelomatosis

Chest X-ray 13/12/61. Fig, 2: Chest X-ray 8/12/62,

u : -
a5 0 ?

" .
|
Fig. 3: Chest X-ray 24/2/63. Fig. 4: Chest X-rey 15/4/63.




Case No, 30

Fig, 5:

Chest X-ray 20/6/63.




GROUP g ¢ CARCINOMA OF BREAST

Zeble 6

Case: 31 E.B. 9/1/62 hAge: 48 Sex: F|

| Disgnosis: Carcinoma of (L) breast with widespread skeletal metilastasea.
History: (L) redical mastectomy for Stage IT carcinoma 1955, followed by

postoperative radiotherapy. ell until September 1958 when developed
pain in (R) chest. X-ray March 1959 showed a pathological fracture
of (R) 9th rib, Complete relief from deca-durabolin, Then developed
further rib and humeral deposits., Bilateral oophorectomy and two-
stage adrenalectomy carried out without incident. Good response
until September 19¢0, then given radiotherapy for re-activation of
metastasis (L) humerus, Pathologicel fracture (I.) humerus October
1961 but otherwise well until January 1962 when admitted with severe
back pain and paralysis of leg from spinal metastases,

Previous or
concurrent

treatment:

(1) (1) redical mastketomy: July 1955
(2) Radiotherapy: 4,100 r to internal mammary '
nodes |
4,050 r to (L) supraclavicular; 2/8/55-5/10/55
3,250 r to anteri::'d:::illa |
(3) Durabolin: 25 mg. weekly X 4 by I.M.I. March 1959
(4) Bilateral oophorectomy and two-stage adrenalectomy: June 1959
(5) Rediotherapy: 2,000 r to (L) humerus 23/9/60=3/10/60
(6) Cortisone acetate: 75-150 mg,/day orally from
time of adrenalectomy
(7) Durabolin and dianabol: 11/10/62-24/6/63
(8) Radiotherapy: g:ﬁ’gg g %}f‘;’b;l“mgﬁam } September 1960
(9) Radiotherspy: 3,600 r to lumbar spine 1/5/63=13/5/63
(10) inalgegics: Vide variety at various times |

and often in considerable amount,

18,000 mg, orally
3,000 mg, by I.V.I.

12,600 mg, orally
1,400 mg. by I.V.I.

Grand total - 35,000 mg.
Vinblastine sulphate: 45 mg,

(1) Cyclophosphamide: 15/1/62-19 yez
5/3/63=13/3/63

3/63-13/8/63
e
(2) 13{/9/63-17/11/65

bbf I.V.I.




- M; (continued)

Clinical |
course
canmentst

When readmitted in January 1962 was virtually bedridden due to
back pain from metastases in lumbar spine; maerked weakness in lower
limbs, Commenced intravenous cyclophosphamide, rapidly experienced
relief of back pain but developed severe electrolyte disturbances,
became hypotensive anmi required high dosage of cortisone to restore
balance, By 5/2/62 required antibiotics and barrier nursing because
of very low V.,B.C, (600/cem). Marked alopecia 22/2/62 but feeling
well and pain-free. Discharge home on 2,/2/62 on maintenance dose
of oral cyclophosphamide, 1 month later was fully mobile and
symptom-free. Remained well for a total of six months end then
readmitted with further severe low back pain but no other gross
findings, Further radiotherapy to spine August 1962 but symptoms
greatly sggravated and treatment stopped, Further response to
anabolic steroids and cyclophosphamide. Remained reasonably well
for further 6 months and then readmitted in constant severe pain
from spinal metastases, lMarked weakness and loss of sensation in
lower limbs, Analgesics not controlling pein, Further dramatic
response to cyclophosphamide, pain relieved and power improved in
lower limbs, Hair regrowth, Home for further 2 months, Readmitted
for review 20/8/63; general improvement continued but required
radiotherapy for a new area of pain in mid-dorsel region, Started
on vinblastine sulphate while on radiotherapy. Vell ugh to go
home on 22/10/63 and at home for 2 months, Then readmitted with
severe pein in neck and back = reactivation of widespread skeletal
metastases, Now developed bladder and bowel symptoms, chest
infection, congestive cardiac failure and finally died, after a
distressing terminal phase, on 2/1/64, |

Widespread hepatic and skeletal metastases from earc:’x.inmna of breast;
relatively little lymph glend spread and lungs not involved, Bone
marrow hypoplasia,

Remarkable and sustained regression on cyclophospmm.de. Further
long remissions obtained from repeated course of cyclophosphamide
and altogether was at home for 1€ of the 24 months on treatment,




Cagse No, 31: Carcinoma of Broast

R

Fig. 1: Chest Xeray 1/6/59. Fig, 2: Chest X-ray 2/10/63.







Case No,31.

Fig, 9: Lumbar spine Xeray Fig. 10: Iumbar spine Xeray
1/6/59. 2/10/63.

Fig, 11: Pelvis X~-ray 1/6/59. Pig, 12: Pelyvis X=ray 2/10/63.




Case: 32 M.C. 9/8/62 Age: 36 Sex: F

DiQEOﬂit Carcinoma of (1) breest Stage ITI, Anaplastic inf‘iltrating duct
i carcinoma, |

History: Painless, non-tender lump in (L) breast for 1 month, No other

relevent symptoms, Hard, irregular mobile mass 6 cm, i.n diameter,

5,969r to tumour area (1) breast as pre-operative

(1) Radiotherapy:

concurrent procedure 16/ 8/62=27/9/62
trea.tmem:.: (2) Bilateral oophorectomy: 30/8/62

' (3) (1) redicel mastectomy: 6/11/62
Cytotoxic (1) Cyclophosphamide: 300 mg. by intra-arterial infusion via
treatment: (L) internal mammary artery

| during operation !

(2) Mennitol mustard: 300 mg. by I.V.I. 5/11/62-7/11/62

Clinical | Laerge carcinome of (L) breast treated by initial courpe of radio-
course and therapy to meximum dose, followed by radical masteotomy Operation
comments: carried out under cytotoxic cover, Postoperative course complicated

second toes, 7 pressure effect, Discharged well on 16/12/62,
Readmitted to another hospital as an emergency on 20/3/63 and died
the same night, Had been well until 1 week before admission when
became increasingly breathless, developed swelling of | feet and
ankles, was jaundiced and in peripheral circulatory f;ilure on
admission, Said to have an enlarged liver and left pleural effusion,

by delasyed wound healing and by necrosis of tips of % first and

Post-mortem not carried out, ,

Patient given cytotoxins prophylactically. Total treatmmt prolonged
and sudden unexplained deterioration 3 months after leaving hospital,
? septicaemia, ? myocarditis or cardiomyopathy. ;




Cage: 33 D.B., 31/10/62 Age: 50 Sex: F
Li_._&goaia: Carcinoma of (L) breast. Stage I. Infiltrating duct cnrcincrna.
History: Lump in (1) breast noted six months previously. Slight pBilj in
breast, Periods still normal. No other significant gymptona.
Previous or | (1) Biopsy of mass (L) breast: 11/12/62
F I“’:t (2) (1) radical mastectomy: 18/12/62
™ (3) Bilatersl oophorectamy: 5/1/63
(4) Radiotherapy: 4,400r to EL; axilla end
L) neck 17/1/63-18/2/63
(5) Blood tremsfusion: 2 pints whole blood 17/12/62 and
U/1/63
Cytotoxie (1) Mennitol mustard: 425 mg. by I.V.I, (100 mge x 4, 25 mg, x 1)
ireatment: 16/12/62~20/12/62
Clinical Uninterrupted post-operative recovery but developed an indolent
course and ulcer (L) antecubital fossa at site of injection of cytotoxin. No
ents: effects from course of radiotherapy. Remaining free of evidence of
disease at last review in March 1964,
Auto -
report
Regult Cytotoxin given by intermittent intravenous injections as "cover"

for operation period, Unable to assess result, but ulcer from
extravasation of cytotoxin an important complication,




Case: 34 FM. P, 4/2/63 Age: 43 Sex: |F
Diagnosis: Carcinoma of (L) breast Stage I. Intralobular duct cércinuma.
: Small lump first noted in (L) breast 2 months previmis]y. No pain or

nipple discharge. No other symptoms. Hysterectomy 196|0 (preserving
ovaries), '

|

Previous or | (1) (L) radical mastectomy: 6/;'2/65
concurrent |
l_-_treatmen'[._:
Cytotoxi (1) Mannitol mustard: 500 mg. by I.V.I, |
:t:‘reir::atmengz (100 mg. x 5) L/2/63=8/2/63
' (2) Cyclophosphamide: 150 mg, by internal meammary
arteriel infusion _
during operation 6/2/63

Clinical)

Small carcinoma of (L) breast treated by radical mastectomy alone

course but under cytotoxic "cover". Developed oedema of (L) larm which
comment s responded to physiotherapy. Remaining free of evidence of disease at
, last review 1,/2/6k,
|
Autopsy | -
report: | :
Result: | Cytotoxins used prophylactically as operation cover. No effects and

result not possible to assess,




Case: 35 M.G., 8/2/63 Age: 52 Sex: F

Digﬁn_od.lg: Carcinoma of (L) breast with hepatic and skeletal metastases,
' Iiver biopsy -~ infiltrating carcinoma and malignant cells in bone
| marrow,
: .

History: (L) radicel mastectomy for Stage I carcinoma of breast 5 years

previously in another hospital., No post-operative radiotherapy.
Remained well thereafter and considered free of recurrence of
disease. At laparotomy for suspected chronic duodenal ulcer in
Jamuary 1963, however (in another hospital) was found to have
malignant. glands in porta hepatis and numerous small hepatic
metastases, Main complaints had been gnawing epigastric pain for
3 years; poor appetite and loss of weight over 1 years, 2 years
post-menopausal,

Previous or

(1) Leperotomy: at another hospitel - malignent glands

concurrent at porta hepatis, small hepatic metastases,
treatment: Pyloroplasty performed but no biopsgy. 22/1/63
| (2) Laparotomy: findings as above, No intra-abdominall
primary, Biopsy of liver deposit., | 12/2/63
(3) Rediotherapy: to metastases lumbar spine, l
| Dose not known, November 1963
(1) Chlorpromezine: 25 mg. B.I.D., on same days as
(5) Durabolin: 25 mg. by I.JPT °Beafly°Frds 9/1/64
Cytotoxie (1) X : 300 mg, by I.V.I. -
treatment: operation cover) (100 mg. x 3) 11/2/63=13/2/63
(2) Cyelophosphemide: 1,000 mg, by I.V.I. 27 753-7 3/63
25,700 mg, orally 8/3/63-9/1/64
Clinical | Apparently free of recurrence 5 years after radical mfb.stectouw flor
course end Stage I carcinome (L) breast, Long history of ulcer dyspepsia and at
comments: laparotomy for these symptoms 22/1/63 was found to have metastatic

malignant disease. Second laparotomy carried cut shortly after first
to establish diagnosis, Slow postoperative improvement, Small
pleural effusion clearing with physiotherapy. Started on cyclo=-
phosphamide orally after initial I.V. course. Discharged home
19/3/63 and remsined extremely well until November 1963 when
required rediotherapy for back pain from metastases, Further period
of reasonably good health until January 196k when readmitted for
reassessment, Videspread skeletal metastases but almost free of
symptoms, Chemotherapy suspended because of low W,B.C, but continued
out-patient review and well at last review March 1964, Marked but
incomplete hair loss initially but strong regrowth while on
continued treatment, |




Table Ge

(continued)

1

Autopsy |
report: |

Result: |

Cytotoxic cover over second operation with mannitol mustard,
Remarkably good subjective and obJjective response to cyclophosphamide
mainteined for 8 months, Further symptom~-free period following
radiotherapy to spine, Although increasing evidence of metastases

remained free of symptoms after total of 12 months on treatment,

|
|




D.N. 1/3/63 Age: 36 Sex: P

Carcinoma of (L) breast Stage I. Intraduet cercinoma,

History: | Lump in (L) breast first noted 1 month previously, Associated with
slight tenderness and milky discharge from nipple, Lump had
decreased a little in sigze since first found, No other significant
symptoms, No previous or family history of note.

Previous.a%r (1) Biopsy of (L) breast: 1/2/63

e | (2) (1) radicel mastectomy: 4/3/63

i (3) Blood transfusion: 2 pints whole blood 5/3/63

Cytotoxie (1) Mannitol mustard: 400 mg, by I.V.I, |

treatment: e (4 x 100 mg. ) 3/3/63-6/3/63

Cl:i.r:.*..calI Small mobile tumour excised by biopsy. Uncomplicated recovery from

gourse operation, On oral iron for 1 month, No radiotherapy. Remaining well

camment s in 211 respects and free of evidence of recurrence of disease at
' last review 5/12/63,

Autopsy | -

report: |

Result: Cytotoxins used as operation cover. Not possible to e.'aaess result,

N,B, Attempt to perfuse cyclophosphamide at time of radical
mastectomy failed,




Case: 5? FH., 17/6/63 Age: 42 Sex: F
| :
Diggnosig’ s Carcinoma of (L) breast with neck gland metastases, Biiopay of neck
I glaend - metastatic carcinoma consistent with breast o't'igi.n
History: (L) radical mastectomy for Stage I carcinoma of breaat 1958 in

another hospital, Free of recurrence until February 1:363 when she
noticed swelling in (L) side of neck. No other symptoms at that time.
Reported to doctor in April 1963 and biopsy of neck glanda carried
out in another hospitel in May 1963.

Previous |or

(1) (L) redical mastectomy: September 1958

2oMITEER: | (2) Biopsy glands of neck: 26/1,/63
- (3) Bilateral oophorectomy 19!(6/65
(4) Rediotherapy: 5980r to (L) supraclavicular
; erea and (L) side of meck 1/7/63-8/8/63
; (5) Aspiration of pleural effusion: 285 ml. 24/11/63
240 ml, 2 63
260 ml, 2 63
. 300 ml, 6/12/63
| 280 ml, 11(]2/63
Cytotoxig (1) ¥ennitol mustard: 300 mg, by I.V.I. |
treatment: operation cover) (3 x 100 mg, ) 25/4/63-27/4/63
' (2) Cyelophosphamide: 800 mg. intrapleurally ;
(2 x 400 mg,) 24/11/63-6/12/63
(3) Thiotepa: 60 mg. intrapleurally (4 x 15 mg.) 28/11/63-11/12/63
(4) Cyclophosphemide: 8,400 mg, orally 2/12/63=27/2/63
Clinical Appearance of neck gland metastases five years after radical
ourse & mastectomy for Stage I carcinoma of (1) breast, Biopsy of neck gland
comnents: under cytotoxic cover followed by bilateral oophorectom in June
1963, Completed course of radiotherapy to neck glands in August 1963
with marked shrinkage of glands., Remained well for 3 months and,
although free of symptoms, was then found to have a malignant plewal
effusion (L) November 1963, Intrepleural and systemic chemotherapy
. commenced November 1963 with gradual control of efmsj.on. At last
| review on 27/2/63 the effusion hed cleared, patient well and no
| evidence of other metastases. |
Autopsy ! |
report: | a '
Result: Cytotoxins employed initially as "cover" for neck gland biopsy.

Subsequently required for control of malignant ple effusion
after radiotherapy to neck glands, Good control of effusion for 3
months to finasl review, No side effects, _




Table 6h

Case: 38 |m.M.D, 17/6/63. Age: 53 Sex: F

Disgnosis: Carcinoma of breast (R) Stage I. Muco-epidermoid carcinoma,

History: Small, peinless lump first noted 3 weeks previously, Menstruation
beccming irregular but no other symptoms., No previous or family
history of note, | ,
Previous or | (1) Excision biopsy of lump (R) breast: 165/6/63 |
}j_zm;:zg "f‘ (2) (R) radical mastectomy: 22/6/63
| (3) 2lood transfusion: 2 pints whole blood 22/6/63
Cytotoxi (1) Mannitol musterd: 450 mg. by I.V.I,
treatment: (operation cover) (50 mg, x 1, 100 mg, x 4) 20/6/63-24/6/63

radiotherapy. Uncomplicated recovery, Remaining well and free of

i
Clinical Small primery tumour treated by radical mastectomy; nzo postoperative
course éd
comment s evidence of disegse at last review 7/11/63,

Autopsy S
report:

Result: Cytotoxin given as operation cover and result cannot be assessed,
No complications, N,B., Attempt to perfuse cyclophosphamide via
(R) internsl mammary artery at time of operation failed.

.




Case: 39 M.,P, 19/8/63 Age: 42 Sex: F

] - -
Diagnosis: Carcinoma of (R) breast Stage II. Infiltrating duct cercinoma with

| involvement of axillary glands,

| ;
History: First noted large, painful red swelling in upper outer part of (R)

breast 2 years previously, Hegarded es mastitis and treated with
penicillin followed by shortewave diathermy. 2 montha af'ter onset
gymptoms and signs largely resolved but firm nodular mass remained,
Residual mass was kept under observation and subsequently a
discharge from the nipple was noted. Patient finally reported in
August 1963 with small swelling in (R) axilla present for 3 weeks,
Mass in breast now much larger and harder,

-

Previous |or
concurrent

treatmen& :

(1) Penicillin and short-wave diathermy to (R) breasté 1961
(2) wide excision biopsy of mass in (R) breast: 28;!’8/63
(3) (R) redical mastectomy: 29/8/63

(4) Radiotherapy: 6,000r to (R) chest wall, axilla
and supraclavicular region 5.0/63-5/11/65
(5) Blood transfusion: 2 pints whole blood 29{8/65
| (6) Penieillin: for wound infection |
Cytotoxie (1) Mennitol mustard: 500 mg. by I.V.I.
treatment: (100 mg. x 5) 26/8/63-30/8/63
4,50 mg, orally 16/9/63-27/9/63
Clinical Remarkable delay in establishing diagnosis despite patient being
course and continuously under review. Tumour advanced before treatment
comments: commenced, Postoperative course complicated by necrosis of axillary
flap, wound infection and wound dehiscence in its middle two-thirds
protracted healing preventing commencement of radiotherapy until
1/10/63 - delay of 5 weeks, Discharged home 7/11/63. Remaining well
| and free of evidence of recurrence of disease at last review 5/1/64
Autopsy - '
report: .
Result: Cytotoxins given as operation "cover" and finasl result cannot be

asgsessed, Further oral mannitol mustard given because of delay in
cammencing radiotherapy, Cytotoxins may in part have been
responsible for delgyed wound healing but no other side effects.




F.S. 20/8/63 : Age: 39 Sex: F

Carcinoma of (R) breast Stage III. Poorly dlfferentlated carcinoma
of breast with invasion of axillary glands, ,

|
First seen at another hospitel on 4/7/65 with a mass [in (R) breast
noted 2 months previously. Examination at that time revealed a hard,
irregular tumour in lower medial quadrant of breast, fixed to skin
and with clinically involved glands in axilla, Simplq mastectomy was
carried out on 8/7/65 and patient referred for further treatment,
No other symptoms and no previous history of note. |

Previous| or
concurren
treatment:

(1) Simple mastectomy: 841/65

(2) Radiotherapy: 6,000r to (R) axilla, chest wall |
and supraclavicular region 16/9/63-21/10/63

(3) Blood transfusion: 1 pint whole blood postoperatively
(4) Completion of (R) radical mastectomy: 2?':;/8/63

(1) Cyclophosphamide: 200 mg. by internal mammary !
artery perfusion 27(8/63

(2) Mennitol mustard: 500 mg. by I.V.I.
(5 x 100 mg.) 2

/8/63-30/8/63

o

Clinical|
course and
comments

Incomplete initial treatment for locally advanced carcinoma of

breast. Uninterrupted postoperative recovery, primary wound healing.
Completed radiotherapy without incident. Remaining well and free of
evidence of disease at last review 26/2/6k.

Cytotoxins given as prophylactic measure and final asgessment not
possible. No complications from cytotoxins,




Table 6k

1 i
Case: 41 B.S. 3/9/63 Age: 43 Sex: F ’
!
nosig: Carcinoma of (L) breast. Stage I. Infiltrating duct darcinoma. :!
History: First noted stabbing pain in (L) breast 2 months previously - on |
examining breast patient felt a small lump in upper inner quadrant, |
Lump inecreased in size but no discharge from nipple, CGeneralised ;
tenderness in (1) breast and (L) axilla, Had previously experienced
gymptoms of fibrogystic disease in (L) breast over period of 2 years.
No other symptoms and no previous or family history |f note,
Previous or | (1) Excision biopsy mass (L) breast: 6/1'9/63
(2) (1) radical mastectomy: 7/9/63

5,000r to (1) axilla, chest

(3) Radiotherapy:
wall and supraclavicular area

(4) Aspiration of fluid from beneath skin flaps:

280 ml, /53

40 ml, 9/ 3

20 ml, 24/9/53

65 ml, 18/11/63

otoxi (1) Mannitol mustard: 300 mg. by I.V.I.

treatment: FEATURR: Rty (3 x 100 mg, ) 5/9/63=1/9/63
cnn1031; Small primary tumour. Primary wound healing but recurrent effusion
course and beneath flaps requiring repeated aspiration. Initially worried about
comment sy being pregnant; initially tests equivocal, mbsequentﬁly negative,

Otherwise remaining well and free of recurrence of diﬁease at last

review March 1964.

l°

Result: |

Cytotoxin given as operation
assessed, No side effects.
(L) internal memmary artery with cyclophosphemide at
operation,

"cover" and final result
N,B, Failed to attempt tp infuse

cannot be

time of

|
|
|
|
|
|
i
|
I



Table ﬁlf

Case: 42| I.F. 19/11/63 Age: 53 Sex: [F
Diggmsﬁ: Carcinoma of (R) breast Stage II. Infiltrating duet cercinoma.
History: | Mass in (R) breast noticed 1 year previously - not re&:orted and
| found by own doctor during examination for a certificate of medical
| fitness. No pain in breast and no nipple discharge. No previous
history but one relative had died of breast cancer, |
Frevious or | (1) (R) radical mastectomy: with cannulation of |
canmrreig (R) internal mammary artery 2}/1‘[/63
treatment: -
=225 | (2) nediotherapy: 4,400r to (R) axilla, chest wall |
and sumraclavicular area 13/1/62,.-6/2/64
Cytotoxie (1) Cyclophosphamide: 400 mg. by I.V,I, 22/11/63-24/11/63
treatment : (2 x 200 mg.) l
200 mg, by internal mammary 1
artery infusion ‘
during operation i
Clinical Long delgy before tumour of breest found during e::amﬂiation for
course and other reasons. Postoperative course complicated by delgyed wound
comnents healing and formation of large eschar, Postoperative radiotherapy
therefore postponed for 3 weeks but course ultimately completed
without incident, Discharged 7/2/64 end was remaining free of
evidence of her disease at last review 6 months postoperative,
Autopsy
report: x _
—i— -
Resul t: Cytotoxins given as operation "cover" and final result cannot be
assessed, Delayed wound healing thought more likely due to use of
diathermy than to cytotoxins,




V.L. 28/11/63 Age: 67 Sex: F

Carcinoma of (R) breast Stage I. Intra=-duct earcinoma!,.

Accidentally noted small lump in (R) breast 1 month ﬂreviously.

No pain in breast or nipple discharge. Menopause € years previously
No previous history of note but distant relative died_. of cancer of
breast,

—-

(1) Biopsy of (R) breast: in another hospital 7/';11/65
|

(2) (R) redical mastectomy: with cannulation of
(R) internal mammary artery 3&/11/63

(3) Blood tremsfusion: 2 pints whole blood 30/11/63

(1) Cyclophosphamide: 200 mg, by internal
mammary artery infusion at time of c:p.*er.'.a.t:iomi

Small tumour; some initial doubt over histology amd ence delay in
definitive operation, No postoperative radiotherapy. Uncomplicated
recovery and remaining free of recwrence of disease 6 months poste-
operatively, i

1

Cytotoxin given as "cover" during operation and final result cannot
be assessed, ’

|
L




Table 6n

treatment:

6 x 100 mg.) as operation

" cover 1

(2) Cyclophosphamide:

as operation "cover"

Case: 44 M.McD.  9/12/63 Age: 47 Sex: | F
Diagnosis: Carcinoma of (L) breast Stage II. Invasive intra-duct carcinoma with
i involvement of glands. !
[
History: Small lump in upper outer quadrant of (L) breast for (3 months, with
‘ associated pain, tenderness and swelling in breasts, particularly
, the (L), for same period. No nipple discharge. Periods scanty and
‘ irregular for 3 months., No other relevent symptoms. |
N.B. 2 years previously a small lump had been removed from (L)
‘ breast- reported as intra-duct carcinoma but no furthbr action teken
? at that time. Mother died of carcinoma of mouth,
i J
Previous|or | (1) Excision biopsy of lump (L) breast: under
concurrent eytotoxic "cover" 27/11/63
Lucaaee (2) (1) redical mastectomy: under cytotoxic
"ocover" 28/11/63
(3) Bilateral cophorectomy: under cytotoxic
"cover" 17/12/63
(4) Radiotherapy: 5,000r to (L) axilla, chest wall
! and supraclavicular area 2/;/6#—21/1/64
‘ (5) Blood transfusion: 1 pint of whole blood 28/11/63
| (6) Aspiration of fluid from beneath skin flaps: 9/&2/63, 17/12/63
| anﬁ 31/12/63
Cytotoxig (1) Mennitol musterd: 600 mg, by I.V.I.

27/11/63-2/12/63
600 mg. by I.V.I. (3 x 200 mg.

3/12/65-18/12/6 3

assessed. No untoward effects produced.

Clinicali Smell primary tumour (L) breast with invasion of axillary lymph

course and glands. Uninterrupted recovery from radical mastectomy and bilateral

comments: oophorectomy. No effects from cytotoxins. Remained well and free of
evidence of recurrence of disease at last review March 1964.

Autopsy A

report:

Result: Cytotoxins given as operation "cover" and final result cannot be




Tablle 60
Cage: 45 L.B., 18/3/63 Age: 38 Sexs F
Diéénoaia: Carcinoma of (L) breast with widespread bone, skin and cerepral
metastases, Anaplastic carcinoma,
Hi story: Radieal mastectomy for Stage IT carcinoma of breast 6/4/62 ¢
8 months postepartum, Admitted 28/12/62 with 6-week history| of
headaches end vomiting, Re-admitted 18/3/63 with severe paih in (L)
side of face and widespread metastases, Nausea and vomiting,
Previous o (1) (L) radical mastectomy - in another hospital 6/1/62
% (2) Radiotherapy: 6,000r to (L) chest wall and
et axilla - post-operative
(3) Radiotherspy: 3,700r to skull 8/1/63-25/1/63
1,230r to pelvis 8/1/63=15/1/63
(4) Testosterone proprionate: 100 mg, daily by I.M.I.
24/2/63-11/3/63
(5) Prednisone: 30 mg. daily by mouth reducing to
e 20 mg, daily by mouth 20/3/63-22/12/63
Cytotoxic (1) Perfusion of internal mammary and axillary
ltreatment: arteries at operation - cyclophosphamide 200 mg, 6/i/62
(2) Cyclophosphamide: 2,600 mg, by I.V.I. 31/3/63-15/4/63
22,800 mg. by mouth 16/4/63=27/11/63
Total = 25,6 G.
(3) Vinblastine sulphate: 45 mg. by I.V.I. 2/10/63-p7/11/63
Clinical First evidence of skin and skeletal metastases developed 7 months
course and after mastectomy, Headaches, facial pain, nausea and vomitipg from
copments: craniael and bone metastases, incompletely relieved by radio apy
to skull and hormone therapy. Complete relief of all symptoms ani
marked tumour regression with cyclophosphamide, Regression
mainteined for 7 months and then gradual decline to death in
hospital 22/12/63.
Autopsy \iidespread bone, skin and glandular metastases from breast primary.
report: Severe oedema of legs and bilateral pleural effusions, Marked bone
marrow hypoplasia,
Result: 1-3 for 9 months. For period of 7 months, response to cytotpxins was

dramatic,

—-
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Case No.45.

Fig. 5: (L) Shoulder Xeray Pig. 6: (L) Shoulder Xeray
16/1/ 63, 12/9/63.

=¥ v

Fig, 7: Iauambar spine X-ray Fig., ©: ILumbar spine Xeray

29/12/62. 1,/8/63.




Case No.45,

Fig. 9: Pelvis X-ray 29/12/62.

Fig. 10: Pelvis X-ray 14/8/63.




Cape: 46 B.K. 15/3/6 hge: 42 Sex: F
Disesnosis:

Lecal recurrence of carcinoma (R) breast, Anaplastic carciqm.

Radicel mastectomy was carried out in another hospital in ?.{a.r

ch 196

for anaplastic Stage II carcinoma of (R) breast., No post-operative
radiotherapy given but radiation menopause induced in May 1962,

Remained well until November 1963 when she noticed a small
over (R) enterior chest well, Gradual increase in size of

with mild aching discomfort over it, Repid increase in siz
locel tenderness over 1 month, No other symptoms, Pulmonary|

swelling
elling
and

tuberculosis 1949 with flare-up in 195, and 1961; no further troubl

Previous or
concurrent
Atreatment:

since then,

(1) (R) radical mastectomy: elsewhere March 1962
(2) Rediation menopause: elsewhere May 1962
(3) Bilateral oophorectomy: 10/3/6,

(4) Cannuletion of (R) internal memmery ertery - far infusi
10/3/64

on

Cytotoxie (1) Cyelophosphamide: 2,000 mg. by intra-arterial infusion
atment : ?l) internal mammary ertery 10/3/64-18/3/6l
1,000 mg, x 1, 200 mg, x 2, 100 mg,| x 6)

C cal Clinical examination revealed a 3" x 3" mass of recurrent tumour

course and beneath the medial skin flap and 1" from the mid~line. There was no

conments: evidence of metastases elsewhere, Rapid and dramatic response to
intra-arterial infusion of cyclophosphamide with loss of temsion an
discomfart after 24 hours and marked reduction in size of tumour
after 6 days., Regression continued until tumour had virtually
disasppeared within 3 weeks, Slow recurrence of lesion with [local
discomfort, moderate hair loss and decline in gemeral condition ove
period of 6 months,

Auto o

report

Repult: 2=3 for 7 months.




TEN 1/9/65 Ages 67 Sex: F

.

Coreinome of (R) breast with local recurrence, glandular, skeletal
and pleural metastases.
Higtory: Stege IV carcinome of (R) breast treated by radiotherapy in 1958,
Recurrent disease in October 1959 controlled by stilboestrol until
September 1961, This slow increase in size of local tumour with
axillary gland involvement, Bilateral ovariectomy 4/3/64 with
slight benefit, Also given prednisone and testosterone, | Despite
slowly spreading disease patient remained reasonsbly well gnd actiy
until 1/9/€5 when she was re-asdmitted complaining of incregsing
breathlessness, lisflessness and chronic non=-productive cough,  Nov
considered for cytotoxic therapy.
Previous o (1) Rediotherapy: for Stage IV carcinoma of (R) breast 1958 =
urrent deteils not known,
atments (2) Hommone therapy: (a) stilboestrol - October 1959=Sep er 19¢
then losing effect,
b) bilateral ovariect - 10/3/64
¢) testosterone propricnate and pr sone -
from - 22/10/64, thereaftdr testo:
erone continued alone until 1/9/65.
(3) Aspiration of pleural effusion: 1000 ml = 3/9/€5
| 700 ml = 13/9/65
600 ml = 4/11/65
o (1) 1opho de: 1300 mg, intrepleurally 3/9/65-18/11/65
atment: 400 mg x 2
300 mg x 1
200 mg x 1
1800 Mg e by Iocho 9/9/65‘21/10/65
400 mg x 2
300 mg x 2
200 mg x 2
300 mg, by mouth
100 mg x 3
Zotal = 3400 ng,
C cal When re-zdmitted cn 1/9/65 was found to heve a large (R) pleural
co and effusion, Area of locally recurrent ulcerated tumour (Rg chest
c L8s well 5 em x 5 em,, Single large glend (L) axilla, glands [in

(R) side of neck and in groins, ribs invaded, Fleursl efflusion

aspirated and cyclorhosnhamide commenced intrapleurally intra=-
venously 3/9/65. Effusion controlled for 2 months after d second
aspiration/




Zgble 69(continued)

aspiration on 13/9/65, No obvious change in local tumour| or
glend masses during thds time, Patient remained reasonablly well
and active, but stopped oral cyclophosphemide after only 3| days

because of nausea and vomiting, Was making good progres:Lwhen

collepsed end died suddenly at home 25/11/65 one hour aft
of severe, constricting chest pain,

onset

Died ot home,  No post-mortem, but clinically death due tb acute X
ort: myocardial infarction '
M}s Pleurel effusion controlled for 2 months to time of sudden death,
j but no obvious effect on recurrent and metastatic tumour mlass.

2=3 for 2 momths,




.

E
&

Al 9/3/65 Age: 63 Sex: F

I

Carcinoma of (R) breast with (1) pleural effusion

]

‘effusion; started stilboestrol, but with no effect, R

Stege ITI carcinoma of (R) breast treated by redicel masteg
followed by rediotherapy in another hospital in 1962, Gl
recurrence (R) axilla treated by excision on 1./6/64, Se
herpes zoster in distribution of (L) 10th nerve, 2 years p
and still complaining of severe post-hepatic pain resistent

therapy., Found at review in February 1965 to have (L) :i}ral
ef

consideration of cytotoxins on 9/3/65 because of increa
lessness and severe pain in (L) side of chest,

t omy
dular
re
viously
to all

red for
breath=

e

constant pain in (L) lower chest present for two years and not

Previous or | (1) Radical Mastect and Pos rative Radiotherspy: 1962
_ rent in another hospital,
Argatment: (2) Excision gland (R) axilla: 14/6/64.
(3) Hormone Therapy: Stilboestrol = 1 mg. bei.ds from 16/2/65-
_ 10/6/65
(4) Aspiration of Pleursl Effusion: 1100 ml, - 11/3/65
1300 ml, = 13/11/65
1200 ml, = 15/12/65
Cytiotoxic (1) Cyclophosphamide: 1800 mg. intrapleurally 11/3/65-15/11/65
trdatment: 600 mg. ty I.V.I. 16/9/65=7/10/65
C Lerge (L) sided pleural effusion present when patient first seen
coyrse and in chemotherapy clinic, Mein complaint, however, was of gevere
ents:

relieved by any kind of analgesic - March 1965, Treated

aspiration of pleural effusion and instillation of cyclophdsphamide,
Effusion controlled for 8 months, during which time patientis'
general condition remained good, Contiaued, however, to domplain

of unrelenting pein in (L) side although metastatic bone o
tissue lesion never established, In November, 1965 reacc
of effusion requiring further aspiretion, Partial control
cytotoxins intrapleurally end intravenously, but condition

sof't
lation
with
slowly

deteriorated, Admitted to a medicel ward in March 1966 mginly as

social problem, but thereafter declined to death at home on 22/,/66
1 year after commencing chemotherapy,.

Jutopsy Died at home= no post-mortem obtained,

rgqort:

Regult: Although pleural effusion controlled for 8 months with mmal]l amounts

' of eyclophospheamide, but pain never relieved, Terminal illness
long drawne-out and little further benefit from cytotoxins, | No

side=effects and total dose moderate only, 1«2 for 1 yean




M0, 12/1/65 bk Sex: F

Age:

Carcinoma of breast with widespread metastases and gross asgites,

Hepatic metastases,

Stage III carcinoma of (L) breast treated by simple mastect
radiotherapy in 1960, Radiation menopause in July 1963 f
recurrent tumour in (L) exilla and chest vall, Temporary
of disease with diseppearance of recurrent nodes (L) axilla

and

ontrol

Further recurrences in skin of chest wall and (R) breast in [June

1964 with gross ascites and bilateral pleural effusions,
known to have rheumatic heart disease and significance of t
uncertain, Dramatic response to prednicolone which was me
until December 1964 when admitted to & medical werd with gr
pelpeble masses in ebdomen and recurrent tumours in (R) bre
and skin, Referred for consideration of chemotherapys.

s
tained

ss ascite:

st, gland:

ous o
nt
toment:

(1) s and Radiotherapy: 1960 for stege ITII

Details not known,

July 1963,
intermittently from January 19§

mastect
of (L) breast,

(2) ation to ovaries:

(3) Rigoxin and dlurectios:

(4) Steroids:

(5) Abdominel peracentesis:

Two occasions in July 1964 - d
bt litres = 14/1/6
2100 ml, - 16/1/6

known,

carcinoma

3e

Prednisolone: 15«30 mg, daily by mouth 16/6/jl.—31/1/65

tails not
5
5

(1) Cyelophosphamide: 1000 mi} by I.V. infusion over 24 hou
W/1/65
200 mge by IV.I. 19/1/65

Total = 1200 mg,

s

Patients' genersl condition was poor when cytotoxic therapy
commenced on 14/1/65, but it was hoped to control her rapi

as

accumuleting ascites and to lessen severity of symptoms,Widespread

tumour masses were present in ebdomen and elsewhere, Pati
remained listless and anorexia began to deteriorate by 25/1/
and treatment suspended, Died in the ward on 2/2/65,

t
65

Not obteined,

Insufficient dosage given at too late a stage to obtain any
benefit, U for 2 weeks,




Table 6t

Cage: 50 M.S. 15/12/64 Age: 63 Sex: F

Diagnosis: Carcinoma (R) breast with widespread deposits in bone, liver,
adrenals and glands, Poorly differentiated scirrhous carc a of
breast.

History: First seen as out-patient in December 1964 with thrombophlebitis of
(R) arm, No other symptoms at that time and no evidence of pvert
melignancy. Lgain seen in September 1965 with swelling of (R) arm,
palpable glands in (L) supraclavicular area and distended veins over
(R) breast, Bronchoscopy, chest X-ray, negative, but biopsy| of neck
gland revealed enaplastic carcinoma, 7 bronchogenic or breast.
Admitted to ward for investigation and treatment 9/9/65, Njw
complaining of subcostal and back pain, swelling of abdomen and
ankles, N,B, No primary breast lesion found but evidence of
widespread metastases, General state remained very good,

vious or | (1) Bronchoscopy and meck gland biopsy: 14/9/65

Sopeurrent | (2) Rediotherapy: Lumbar spine, (R) axilla, dorssl spine and

reatment:

B (L) supraclavicular region -

palliative only 12/11/65=19/11 /6¢

Cytotoxie (1) Cyclophosphamide: 1,800 mg., by I.V.I.

_treatment: (200 mg. x 3, 400 mg, x 3) 21/9/65=21/10/65

Clinical Although general condition was good at commencement of chemotherapy,

course and symptoms were marked and disease already widespread. Prim site

comments: not known at this stage. Symptoms less marked within 1 we of’
starting treatment and after 1 month was able to do housework, etc.
without pain, Appetite normal, Remained well until 5/11/65 when
re-admitted with severe pain in (L) hip and back due to collapse
of L,V,3., General condition remeining good end given radiotherapy
to spine and (L) supraclavicular areas. Following radiotherepy
general condition deteriorated; no further chemotherapy was given
and patient died in hospital on 5/1/66 - 1 year from first episode
of thrombophlebitis and 4 months after overt malignant disease
discovered.

Autopsy Primary tumour not detected in life but P,M, revealed 2 x 1 x 1 cm,

report: scirrhous carcinoma of (R) breast., Widespread deposits in vertebrae,
liver, adrensls and lymph glends with microscopic deposits [in lungs.
(R) pulmonary embolism with thrombosis in (R) femoral and iliac
veins., No other significant findings.

Repult: Initial response to cyclophosphamide was rapid and symptoms relievec
for 2 months, Recurrence of severe back pain from vertebral collapse
No further benefit from radiotherapy. 1l=3 for 3—‘2- months, No
significant side efflects from cytotoxic therapy.




M.K. 8/8/63 and 13/4/65 Age: 50 Sex: F

Carcinoma of (R) breast with skin, glandular, pleural, ske:
and hepatic metastases, Poorly differentiated carcinoma

letal
bf breast

.

Radical mastectomy for stage three carcinoma of (R) breast
1963, Previous ovariectomy in 191 and hysterectomy 1958
Local chest wall recurrence Jamuary 1964 and at same time
a pre=-melignant rectal polyp subsequently treated by diat
excision,

, August
fr

leveloped
rmy

Skin recurrences treated by radiotherapy April), 1964,

but further recurrences chest wall and (R; axilla by July,| 1964 witl
gradual appearance of skeletal metastases (R) hip, (R) ilipm end

ribs between September and December 1964,
to recurrences December, 1964,
(L) leg chest and back;

Further radiotherapy
Re-sdmitted 20/1/65 with pain in
(R) pleurel effusion, commenced freatment

with steroids 24/1/65 and pleural effusion aspirates, Copdition
reasonable for two months and then re-admitted because of increasin
breathlessness, oedema and pain,

(1) Radical Mastectomy: Stage IIT carcinoma of breast 12/8/63

(2) Excision of nodules mastectomy scar: 12/8/63

(3) Exeision of rectal polyp: 13/2/64 and 16/11/6.

(4) Radiotherapy: Ea} to (R) chest wall April 1964
° b) to chest wall, (R) aecilla, (R) hip
(L) 9th rib, December 1964,

(5) Hormone therapy: (a) testosterone mg, 100 by I M,I, d
5=1/2/65 then 100 mg. week

(b) cortisone acetate 100 mg. by mou
reducing to 12,5 mg. by mouth fr

24,/1/65
(c) analgesics.
(6) Blood transufsions

kna

hily,

LY
th

pm

48 mg, by IV,I, 12/8/63-15/8/63 (4x12 mg
2,100 mg. by intrapleurel instillat

13/4/65=8/10/65,
8000 mg, by mouth 10/6/65=8/10/65

Total = 10,100 DZe

(1) Thiotepa:
(2) Cyclophosphemides

p daily)

ion

L se_and

o

VWhen treatment with cytotoxins commenced in April 1965 the

patient

haéd already received surgery, radiotnerapy and hormone thepapy in

an attempt to control advancing metastatic disease, HMain
due to pleural effusion and enasemia, Symptoms rapidly im
intrapleural cyclophosphemide subseguently controlled reas
well with oral therapy and occesional pleural aspiration,

alopeciea,
blood transfusion and iron therapy to maintain haemoglobin

gymptoms
roved by

nably
Moderat:

General condition remeined good, required occagional

-

Managed at home for 6 months end was then re-sdmitted to wprd becau
of breathlessness, weaknes= snd upper sbdominal pein, No| longer
able {0 manage at home, Symptoms improved and discharged| to
nursing home where she became acutely peranoid and requirefl admissi

to/



Table 6u (continued)

to a mental hospital, General condition slowly deterioratrd

and she died there on 20/12/65,

Carcinoma of (R) breast with metastases to regional lymph npdes,
pleura, lungs, pericardium, liver, suprarenal glands and bohes,
Polypoid tumours of rectum -~ carcinoma in situ, Effusion in all
serous cavities with large collection in (R) pleural and copplete
collapse of (R) léwer lobe, Thyroiditis and pituitary hyperplasia

Case of interest from "prophylactic" use of thiotepa at time of

mastectomy and rapid recurrence of tumour,

Symptomatic coptrol

for 7 months with cyeclophosphamide, loderate alopecia and| terminal

mental illness as significent side effects,

1«2 for 7 months,
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o
=

_g_a_&: 52 S.0. 28/8/64 hge: 64 Sex: F
Di

sis: Carcinoma of breast; skin nodules and pleural effusion, Clumps of
neoplastic cells in plewral fluid,

e

(R) radical mastectomy for carcinoma in 1947, Local skin repurrences
in flaps on 4 occasions treated by radiation or local excisjion,
Remained in good general health, however, until July 1964 when she
reported with increasing breathlessness found to be due to & large
(;g pleural effusion, and further skin nodules, The effusion was
aspirated on 2 occasions and patient then considered for cytotoxie
therapy.

E

(1) (R) radicel mastectomy: 1947

(2) Excision of recurrent skin nodules:
on 4 occasions between 1949 and 1963,

(3) Pleurel aspiration: 700 ml, 29/7/6k4
700 ml, ./8/61
600 ml, ifys/su
500 ml, 9/6k
500 ml, 18/9/6€4
400 ml, 5/10/61,
(4) Abdominal paracentesis: 5 litres 2/12/65
Cytotoxic (1) Thiotepa: 45 mg. intrapleural 28/8/6L.=5/10/6
treatment: 30 mg. intraperitoneal 2/12/65

st—

the patient's general condition remained good for 17 years
ents: following operation, Then developed a large (R) pleural effusion

which responded to & short course of thiotepa and did not require

aspiration for the last 15 months, She remained remarkably well and
active until 1/12/65 (18 months after appearance of pleural
effusion) when readmitted to ward with enorexia, vomiting and gross
ascites, Remained well for a further short period following
abdominel paracentesis, but then rapidly deteriorated to depth at
home on 24/1/66,

cal Despite repeated appearance of small nodules in mastectomy fleps,
é%gse and
0 -

JAutopsy Died at home = no post-mortem obtained,
ort:
Regult: Nineteen year swvival following radical mastectomy for carginoma of

(R) breast. Complete control of pleural effusion for 15 months with
cytotoxins and no side effects. 2-3 for 15 months,




GROUP G : CARCINOMA OF OVARY

Table 7a

: | 4
Case: 53 J.MH, 26/6/62 Age: 41 Sg: F
Diggnoaik: Mucus-secreting adenocarcinome of ovaries with peritoneal and neck-

' gland metastases, Initial biopsy of gland (L) side of neck,
History: Tnereasing lassitude and epigastric "fullness" after meals for 1 yea:

Swelling in (L) side of neck for 6 months, Trevious Health normal bu
treated for a "mental illness" in 1950, Biopsy of glend in (L) side
of neck 5 weeks previously in snother hospitel - mucus secreting
adenocarcinoma, Thought to have a primary neoplasm of stomach or
colon,

Previous or| (1) Laparotomy: large soft tumours replacing 11/7/62
concurrent both ovaries, peritoneal metastases and in
treatment: stomach wall ~ partial gastrectomy and biopsy

_ of ovarian masses.

| (2) Radiotherapy: 4,500 r to (L) side of neck 11/3/63-1/4/63
(3) Blood transfusion: 2 x 2 pints of whole blood |

on 11/7/62 and 25/@/62
Gytotoxde (1) Thiocoleiran: 60 mg. by I.V.I. 9/7/62=14/7/62
treatment: operation cover
260 mg, by I.V.I, 8/8/62-26/10/62
{
(2) Cyclophosphamide: 9,900 mg, orally 5/11/62-28/2/63
3,000 mg. by I.V.I. 30/4/63-8/5/63
(3) Vinblastine sulphate: 40 mg. by I.V,I. 12/3/63-30/4/63
Clinical Patient presented with malignent glands in neck thought to be from
course and primery lesion in stomach or colon, Laparotomy and subsequent
comment si histolo;ical examination confimed ovaries as the primeary site,

. Lapsrotomy carried out under cytotoxic "cover", Post-operative course
complicated by recurrent sbdominal distension and development of a
chronic subphrenic abscess, Some initial response to cytotoxins and
home for short periods, Experienced recurrent bouts of depression,
abdominal pein and backache requiring repeated re-admission, Short-
lived response to radiotherapy and cyclophosphamide but terminal
phase prolonged with increased pain, alopecia and depression,

Died 20/6/63. i .
Autopsgy Permission for post-mortem not obtained, |
report: | _
Result: | Minimal subjective response only over total period of?l year

meinly in hospital.




Table ?:__h]f

Case: 544. AE, 7/8/62 Age: 39 Sex: F |

DiagosiL_s: Carcinoma of ovary with widespread omental and peritaoneal deposits.
Biopsy of omental deposit, ovary and Fallopian tube,

History: Ferfectly well until last month of her first pregnancy (May 1962)
then experienced nausea and vomiting thought to be due to hiatus
hernia, Noted post-partum to have ascites - 7 tuberculous.
Laparotomy at another hospital in July 1962 revealed fcarcinomatosis
peritonei from primary lesion of ovaries, Blopsy only carried out.

Previous or| (1) inti-tuberculous chemotherepy:
concurrent Streptomycin and P,A,S, for brief period June-July 1962

lreatment: (2) Laperotomy: Biopsy of omentum, ovary and

Fallopian tube Juthy 1962
(3) Radiotherapy: 3,300r to whole abdomen and |
pelvis 10/8/62-13/9/62

(4) Leparotomy: Subtotal hysterectomy, bilateral
oophorectomy with removal of

omentum 25/9/62

(5) Blood transfusion: 14 pints whole blood
between 21/8/62 and 23/7/65

(6) Paracentesis: Aspiration of ascitic fluid 11/5/63,/12/6/65

anﬁ 27/6,
Cytotoxi (1) Thiocoleiran: 130 mg, by I.V.I. M/8/62-28/10/62
ireatment: 20 mg. intrsperitoneally 29/10/ 62=4/11/62
r (2) Cyelophosphemide: 13,500 mg. orally }/ 3.3 /;/6
4,650 mg, by I.V,I. 63=12/9/63
(3) Thiotepa: 45 mg, intraperitoneally 11,(5/63
(4) Vinblastine sulphate: 22 mg. by I.V.I. 30/5/63-12/8/63
Clinical Thought initielly to have tuberculous ascites but no i-eaponae to
course and short period of enti-tuberculous chemotherapy and at laparotomy July:
comnents: 1962 found to have carcinometosis peritonei., Following a course of

' radiotherepy to the abdomen and I,V, thiocolciran a mﬁ‘)total
hysterectomy end oophorectomy was carried out, Postoperative course
was stormy but gytotoxic therapy continued and patient was discharged
home on 21/11/63. Progress thereafter was rapid and weight increased
by 1 stone, Further weight gain by January 1963 but appetite |
decreasing and masses palpable in abdomen - cmemed\cyelcphos-
phamide, Good clinical response for 4 months and then readmitted May
1963 with backache, ascites, increasing abdominal masses and |
cystitis, Slow progressive downhill course with ascites requiring |
aspiration on 3 occasions. Herpes Zoster in June 1963, Increasing |
abdominal pain, large tumour masses. Short periods at home but died
25/9/63.

—}—



Table 7b| (continued)

Auto Peritoneal cavity almost obliterated by dense adhesigns in which were
2RSopay

report: multiple seedling metastases., Small subphrenic abscegs, Liver not

grossly involved by metastases, Invasion posterior wdgll of bladder
by residual tumour, Few pleural but no pulmonary metgstases and no
significant metastases elsewhere.

Result: Good subjective and djective response maintained for |8 months. Short
periods of subjective response only for further 4 months, Long
periods at home,




CASE NO.

54

GRAFH A COURSE I

PERTPHERAL BLOOD _COUNTS

PLATELETS
foma,

ERIE IO RR R ARREEENT

s

§ § 88 B8 § 8 88

NWM

v
.

AE

MAME ;
CASE MO .Si A
LOURSE T,
B I R O - o A Tv.‘l'?./
RANOTHERAPY,
000 [olo]

DIAGNOSIS:  CARC/NOMA OF OVARY
TREATMENT . THIOCOLCiRAN SV INTECTION

PELVIC Atscess.

1] ] ] ] ] [ 7 B T

DAYS

L]




CASE NO. 54 PERIPHERAL _BLOOD _COUNTS

GRAFH B _COURSE I

"5' g/ e 4E CURNOSS  CARCINOMA OF OVARY.
g 1 TR asw. 54 g TEATENT | THIOCOLCIRAN LIV INTECTION
oo 700
- A IRREREERTRE/ =
wom  wew | RAPIOTHERAFY.
wo v | 000 09
wow w0 ]
w00 100 ]
moocs e ]
no00 e
w000 me0 ]
moce s ]
o000 1000 100 ]
Moo 00 90 _
Woo 200 80
140000 ma ™ _\//
moe s 0
100000 00 S0 _I'I
e
w0 wm % ] :I
S —
o0 0w 10 ] I'\
. Ty Y




CASE NO. 54 PERIPHERAL BLOOD _COUNTS

GRAFH A  COURSE II

FLaTILETS
Fumm,

Il.mil.nlll

PR R EE i<
1

Lo

B¢ 8 8 8B 8 8
B

wae: AF, OtAGHOSIS - NOMA OF OVARY.
o= 544 TREATAENT. [, _C Vc/QPHGSPHAMIDE
COURSE TT.
I8y V. V. v S Ditmes

* BY MouTH

bV wTECToN
DLV INFUSION.

1 INTRAPERI TUVEAL
LV INTECTION

€.C.CC.CCCC.CCCLCCCCCCCC.CC.C.CLCCC.CCC.CCCl/
@09 060




CASE NO., 54

PERIPHERAL _BLOOD _COUNTS

GRAFH B OURSE _II

i B g PLATELETIE
foma

i

HALWOGLO®
L]

|
o000 - -I;/
w | 000

v

V

waae. AL

axe S4B,

\'4

COuRsE T
v/

C.CCCIC.CLCICE CCCC LG GOt EE e C/iCiC.E.C ,c..c,/
000.

Y
TV AT
we [ Cviommonamps | by yrorov/mreson
d. IHworeeq : INTRAPERITONEARL. .

3. ANBLASTINE SULPHATE : [-V. INTECTION




Case: 55 D.M, 19/12/62 Age: 46 Sex: F

Diagno aﬂ" : Adenocarcinoma of overy with peritoneal metastases., Biopsy of
omental deposit and pelvic mass, |

fiistory Admitted to another hospital 21/11/62 with history of diarrhoea and

bilateral groin pain for 6 days and increasing abdominal distension
for 3 days. Influenzal illness one month previously. Laparotomy
5/12/62 revealed mass (R) ovary and tube with omental thodulea

? metastases, 2 litres of ascitic fIuid removed; biopsy of pelvie
mass, No other procedure., Transferred 14 dgys poatc\perq.tively -

no significant symptoms,

Previoué or (1) Laparotomy: Mass (R) ovary and tube,
concurrent 7 omental metastases, Ascites,
treatment: Biopsy only 5/12/62
(2) Blood transfusion: 2 pints whole blood ?/UGJ_
(3) Leparotomy: Bilateral tubo-overian masses;
thickened omentum but no othe::' |
peritoneal masses., Ascites, \
Biopsy only 8/1/63
(&) Rediotherapy: 4,590 r to pelvis and lower
abdomen 2,/ %/65-1/ 3/63
(5) Chlorpromazine, folic acid, B,, and ironm:
" December 1962-J ary 1963
:_ (6) Paracentesis: Repeated aspiration of ascites 25/9/63-28/10/63
otoxie (1) Cyclophosphamide: 26,700 mg. orally 22/12/62-10/10/63
Lreatment: (2) Thiotepa: 50 mg. intraperitoneally 25/9/63=9/10/63
(3) Vinblastine sulphate: 12 mg. by I.V.I. 8/10/63-21/10/63
Clinical Tumour could not be excised at secondery laparotomy (8/1/63) which
course and was carried out after 2 weeks of oral cyclophosphamide therapy.
comnents: Following leparotomy a radical course of radiotherapy was given to

pelvis end abdomen and cyclophosphamide was continued, |Complete
remission was maintained for 8 months. During this time almost
complete alopecia required a wig but subsequent strong regrowth of
heir while still on treatment, Readmitted 23/9/63 with |ascites,
péalpable mass P,V,, but no other evidence of spread, Aacitea
aspirated and thiotepa instilled intraperitoneally. No | aigniﬁ.eant. .
benefit with increasing abdominal discomfort, nausea and vomiting, |
Developed pain and swelling (L) leg - messive thrombosis. Condition |
static for short period on velbe and then deteriorated ‘to death on |
27/11/63. '

Aut




Table 7¢ (continued)

Autopsy 3 litres ascitic fluid, No discrete peritoneal nodules but whole
report: peritoneum appeered to be infiltrated by malignant tissue. No
| obvious liver nodules but involved microscopically, Malignant mass
i in pelvis binding down and embedding bladder, ovaries and uterus,
j No metastases outside the abdomen.
Result: Complete objective and subjective remission for 8 months then only

intermittent subjective response for further 2 months,




¥

Case: 56 S.G. 30/8/63 Age: 42 Sex:

Diagmosis: Papillery-cystadeno=-carcinoma of ovary. Biopsy of omentum,

Hiato_r_z:l Increasing (R) sided ebdominal pains for 3 months with awareness of
i a lump in (R) abdomen and increasing maleise, Constipated and marked
| urinary symptoms; no menstrusal symptoms, N.B., Previously complained
i of (R) sided abdominal pain at intervals for 8 years; variously
i investigated in 3 other hospitals and finally referred to a
| paychiatrist who found a large, tender mass in (R) side of abdomen)
[ Fxamination under ansesthesia on 23/8/63 revealed large masses in
i pelvis and (R) upper sbdomen,

Previous or | (1) Laparotomy: Peritoneal cavity obliterated by

concurrent grossly thickened omentum infiltrated

treatment: by tumour, Pelvis and upper abdomen

"frozen" with adhesions and tumour
| deposits, 2 litres of bloodstained
: glairy fluid, Biopsy of omentum only., 26/8/63
(2) Blood transfusion: 4 pints whole blood 16/9/63
- (3) Antibiotics: Furadantin and penbritin for
| urinary infection
| |

Cytotoxie (1) Cyclophosphamide: 3,200 mg. by I.V.I.

treatment: and I,V. drip 5/9/63=13/9/63
| 2,900 mg, orally 28/9/63-16/10/63 _

Clinical | Rapid refilling of abdomen with viscid, glairy fluid following

course ar laparotomy, Became dehydrated, drowsgy and in gross electrolyte

comments: imbalence, Marked peripheral oedema, No improvement from cytotoxins,
developed bedsores anmd ran a downhill course to death on 18/10/63.
futopsy I Confirmed laparotomy findings of peritoneal cavity “ﬁ'ozen” by
report: | adhesions and widespread tumour deposits. Liver, lymph gland in
' abdomen involved, Felvic and abdominal viscera ensheathed and
obscured by large amounts of tumour tissue, Bilateral pleural
effusions but no metastases outwith the abdomen. Histology ¢anfirmed
primery cystadenocarcinoma of ovaries, i
Result: No benefit from cytotoxins

- -
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Teble Je

M.Co  24/6/65 Age: 70 Sex: R

Case: 57 _

Diagnosis: Carcinoma of ovaries with ascites and omental deposits, Papillary
- adenocarcinoma. |

History: Laperotomy on 17/3/65 in another hospital for a 1 year history of

increasing sbdominal distension and constipation. Clinical diagnosis

of ovarian malignancy made, VWhen first seen here three months post-
operatively general condition was good and only complaint was of
mild lassitude and listlessness, No relevant previous or family
history, '

Previous or

(1) Laperotomy: removal of uterus and appendages;
biopsy of omental deposit = in

concurrent
treatmenfz another hospital 17/3/65
(2) Blood transfusion: 1 litre 5/11/65
1 litre 31/1/66
(3) Abdominel paragentesis: 5 litres 12/12/65 |
5 litres 29/1/65 |
2% litres 5/3/66 |
(4) Diuretics: Neo Naclex and lasix from 7/10/65 |
Cytotoxie (1) Thiotepa: 60 mg, intraperitoneally at time of operation
Xreatment: | (2) Gyclophosphamide: 2,200 mg, by I.V.I. 2?/6 65-??8/65
2,200 mg, orally 9/9/65=-11/11/65
‘ 900 mg, intraperitoneally 13/12/65-1/2/66
Clinical Patient with advenced ovarian malignancy when first diagnosed, Well

course #
comments

for 8 months and at home, Then developed rapidly re-accumulating
ascites, nausee, anorexia, occasional epistaxis and mild to moderate
alopecia, Platelet count low throughout possibly due to initial
thiotepa., Slow but progressive deterioration over last three months
of illness during which time only small amcunis of cytotoxins were
used and repeated aspiration of ascites was necessary despite
diuretics and lowesalt diet, Died at home 21/3/66 = 1 year after
initial diagnosis, |

Autopsy | Died at home = no post-mortem,
report: | !
Result: | Good subjective and objective response maintained for| 8 months then

slow deterioration, Low platelet count throughout witb occasional
mild epistaxis, Mild to moderate alopecia after 3 months of cyclo-
phosphamide, 2=3 for 8 months, |
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Case: 58 E.H, 29/6/6k Age: 60 Sex: F
Di.__a_ﬁt:).-.a.'i.’s_1 : Carcinoma of (R) ovary with peritoneal metastases and ascites.
_ FPleomorphic anaplastic cercincma of ovary. |
Histary: Fmergency admission thought to have intestinal obstruction, History |
was of increasing abdominal distension with backache for 1 week,
' mild general melaise and mild anorexia for 6 weeks. No symptoms
‘ referable to specific gystems, "Pleurisy" two years previously but
no other past history of note, Married but no childrep; no other
‘ relevant family or social history.
Previous or| (1) Laparotomy: large amount of ascitic fluid;
concurrent widespread deposits from epparent |
trea primary in (RSJ ovary., Biopsy only. 7/7/64%
(2) Low-salt diet and diureties: from 11/7/6k
(3) Blood trensfusion: 1% litres of whole blood  4/9/64
(4) Aspiration of (R) pleural effusion: 3 litres %/64
1 litre (IN
700 ml, /10/64
(5) Prednisone: 20 mg./day by mouth from 21/10/6, |
Cyfotoxi (1) Thiotepa: 90 mg., intraperitoneally |
treatment: (3 x 30 mg.) 11/7/64=20/7/64
(2) Cyclophosphamide: 2,600 mg., by I.V.I. 13/7/64=29/7/64
i (3) Thiotepa: 60 mg, intrapleural (4 x 15 mg.) 3/9/64-19/9/64

(&) Cyclophosphamide: 300 mg. intrapleural %1V10/6h

200 mg, by I.V.I. 0/6..

Presented with obvious ascites and a clinical diagnosis of ovarian
malignancy was made on day of admission. Diagnosis confirmed at
laparotomy and treatment commenced with cytotoxins, low-salt diet
and diuretics, Marked diarrhoea following intraperitoneal thiotepa
and diuretics, Settled and apart from superficial wo breakdown
progress was satisfactory. Remained well for 1 month then developed
(R) pleural effusion which required repeated aspiration., Fpilation
was marked and from second month general condition steadily
deteriorated, Anorexia was main complaint with intermittent bouts
of vomiting and diarrhoes, listlessness and weight loss, Died at
home 16/11/6L, 5 months from diagnosis, |

Autopay Died at home ~ post-mortem not obtained., |
report: i
Result: Cytotoxins given in 2 courses with an interval of 5 wéeks between.

Initial course for intra-abdominal metastases and control of ascites.
This was effective and ascites did not require further aspiration
over 5 months, Second course given for pleural effusion but this
much less effective, Side effects from initial course were marked
with diarrhoea and alopecia. 1=2 for 5 months,




GROUP H : TESTICULAR TUMOURS

Table

Case: 59 D.H, 5/10/62 Age: 30 Sex: M
Diagnosis: Teratoma of left testis (intra-abdominal).

History: First reported 4/10/62 with a two-week history of frequency of

micturition, lassitude and cramp-like pain in (R) leg, worse on
sitting down, N,B., (L) testis had never been in t.hé serotum,

Previous or

(1) Rediotherapy: 976r to midline of pelvis

concurrent between 29/10/62 and 2/11/62
Areatment: (2) Laparot and removal of large left testicular |
tumour, intra-sbdominal and freely mobile '
on cord 12/11/62
(3) Rediotherapy: 3,476r to para-aortic glands 26/11/62-2/1/63
(4) Blood transfusion: 2 pints whole blood 12/11/62
Cytotoxie (1) Mamnitol mustaerd: 500 mg. by I.V.I. 10/11/62-14/11/62
treatment: operation cover |
i .
Clinical Large abdominal mass arising from pelvis tentatively dlagnosed as a
course and testicular tumour and confirmed at laparotomy. Cytotoxins used as |
comments: prophylactic cover two days before operation, on day of operation ;
and two days after operation, Completed radiotherapy without |
incident, Remained free of recurrence of tumour when last seen on |
13/2/6k. |
Autopsy
report: i
Result: 3 P, for 15 months to period of follow=up.




Teble 8b

Case: 60 ?.T. 7/6/63 Age: 30 Sex: M
Diagnosis: Terato-carcinoma of left testis,with pulmonary metastases,

' Histology: terato-carcinoma with chorio-carcinomatous elements.
History: Pain, swelling and tenderness of lef't testis for 5 weeks. Aching

pain in left loin for 5 months, No gymptoms referable to other
gystems,

Previous or | (1) Left orchiectomy: 11/6/63
concurrent - (2) .
e Radiotherapy: 5,000r to abdominal gland
treatment: fields 1/7/6€3-5/8/63
3,550r to deposit left upper
chest 29/11/63-20/12/63
3,000r to left hilum end
mediastinum 31/12/63=27/1 /6L
(3) Blood transfusion: 3 pints whole blood 15/8/63%
(4) Bone marrow extraction: modest yield only 12/8/63
Cytotoxic (1) Mannitol mustard: 500 mg. by I.V.I, 10/6/63-14/6/63
treatment: operation cover
(2) Vinblastine sulphate: 38.5 mg. by I.V.I. 13/8/63=16/9/63
(3) Methotrexate: 12,5 mg, by mouth 13/8/63-17/8/63
60 mg, by I.V.I. 18/8/63-29/8/63
115 mg. by mouth 30/8/63~28/9/63
_ Total = 187,5 mg.
Clinicall Uncomplicated recovery following (L) orchiectomy. Carried out under
cour se cytotoxic cover., Completed postoperative radiotherapy without j
conments: incident, Small haemoptysis €/8/63 and chest X-ray revealed & small |
‘ metastasis in left upper lobe, Commenced cytotoxic therapy on
13/8/63 after bone marrow extraction end storage, Remained
reasonably well with occasional small haemoptyses and transient
chest pains., Metastasis in (1) upper lobe remained static but
further metastases developed at (1) hilum - both areas of metastasis
being treated by radiotherapy with gradual resolution of the lesions
_ At last review 13/2/64 was remaining well with normel weight and
- good appetite; no further spread of tumour at this stage.
Autopsy .
report:
Result: 3 P, for 6 months to period of follow=-up,




Case: 61 B.A, 17/7/63 Age: 49 Sex: M
D:I.aﬁgogs: Seminoma of left testis, with widespread skeletal, pulmonary and
: lymph node metastases.
History:| (L) orchiectamy carried out in Singapore for histologically proven
seminoma on 10/9/62, Fostoperative radiotherapy to (L) inguinal
' region and paraeaortic chains, Remained well until 8/4/63 when he
developed a metastasis in his (R) ischial tuberosity, By 17/5/63
had developed a cauda equina lesion and pulmonary metastases,
Lesions treated by radiotherapy with temporary improvement, Patient
developed haemoptysis in June 1963 and received further radiotherapy
to the mediastinum, Increasing bone and mediastinal lesions with
severe pain in (R) hip and leg, Returned to this country for further
treatment,
Previous or | (1) Radiotherapy: 2,670r to para-aortic glands and
concurre 3,150r to left inguinal region 25/9/62-6/11/62

treatment:

4,200r to posterior sacral area
1,950r to mediastinum

1,100r to right pubic region

(3) Blood transfusion: total of le_%;lt_ﬂ 18/7/63 end 29/8/63
etween en

(2) Radiotherapy: 21/5/63-21/6/63

9/7/63-11/7/63

(4) Antibiotics: FErythromycin 28/8/63-3/9/63
Penbritin
: (5) Prednisone: 30 mg./day by mouth 22/7/63=2/8/63
Cytotoxic (1) Cyclophosphamide: 3,200 mg, by mouth over |
treatmenf: 5 weeks prior to admission
4,600 mg. by I.V,I, 1/8/63-1/9/63
(2) Vinblastine sulphate: 14 mg. by I.V.I. 19/7/63-29/7/63

Clinicall

General condition was very poor on admission; improved by blood
course et transfusion, prednisone and diet. Severe pain in (R) hip end leg
comnent s3 controlled for 6 weeks by cyclophosphamide but course interrupted by

recurrent haematemesis, Pulmonary metastases demonstrated regression

and by 3/9/63 was feeling well with good appetite and free of pain,

Sudden, rapid deterioration with pyrexia and falling blood count;

became dyspnoeic, pein again severe., Died 13/9/63.

Autopay Not obtained
reports

Result:

2=3 for 2 months
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Case No, 61:

Testicular Tumour-Scminoma

Figs 1s

Chest X-ray 12/633.

Fig. 2¢

/o

Chest Xeray 28/8/63.




Case: 62 AJ.I. 17/9/63 Age: 22 Sex: M
e - el S -
Diagnosis: Terato=chorio-carcinoma of (R) testis = with skin, lung and lymph
. gland metastases, .
' Admitted 17/9/63 for incision of a supposed abscess (infected

haematoma) over (L) upper arm said to have resulied from a motor
cyele accident 6 weeks previously. Lesion recognised clinically as a
skin deposit from an enormous tumour of the (R) testis, Patient
admitted to a progressive, painless swelling of (R) testis for
17 months after initial acute symptoms were thought to be due to
epididymo-orchitis, Also complained of inereasing malaise for
previous few months, anorexia, and loss of 2% stones in wt. with
aching pain in (R) upper arm for 3« weeks, '

-

Previous or

(1) Physiotherapy: for leg injury following motor cycle accident,

¢concurrent &
T (2) Antibiotics: Penbritin, 250 mg. 6=hourly from 2?/9/63
| (3) Blood transfusion: Total of ints whole |
blood between 15/9/63 and 16/12/63
(4) (R) orchiectomy: and excision of cord under 5
| cytotoxic cover 19/9/63
Cytotoxie (1) Mannitol mustard: 100 mg. by I.V.I. as
treatment: operation cover 19/9/63
v (2) Methotrexate: 50 mg. by I,V, drip over 72 hr. 19/9/63-21/9/63
(3) Cyclophosphamide: 3,800 mg, by I.V.I, 28/9/63=-21/10/63
(4) ¥ethotrexate: 30 mg. by mouth 25/10/63=6,/11/63
(5) Cyclophosphamide: 2,000 mg. by I.V,I. 13/11/63-8/12/63
_ (6) Vinblastine sulphate: 40 mg. by I.V.I, 2/11/63-8/12/63
Llinical Patient demonstrated widespread malignant disease on admission but
course a removal of the primary tumour was considered reasonable to prevent
¢ omment s: further dissemination from source and to provide histological con-
firmation of tumour type. Uncomplicated postoperative course despite
commencement of cytotoxins on day of operation, Wit 5 days of
methotrexate infusion was feeling genersally improved with return of
appetite and disappearsnce of pain in (R) upper arm, Commencing
regression of skin metastases and abdominal glands by 28/9/63 and
improvement maintained for 3 wks, Thereafter developed deep vein
thrombosis in (L) leg and increesing skin and ebdominal glandular
metestases, General condition fluctuating but over-all deterioration
with intermittent gastro-intestinal bleeding, vomiting and rapid
increase in size end number of metastases., Died 24/12/63, 5
Jutopgy Terato-chario-carcinoma of (R) testis with lerge necrotic ulcerating
report: deposit over (L) humerus and similar but smaller lesions over (I.)
clavicle and sternum, The lungs were heavily infiltrated with
massive involvement of mediastinal and retroperitoneal glands, There
were multiple petechial haemorrhages throughout G,I, tract but liver .
free of metastases., Death due to progress of disease and broncho=-
pneumonia,
Result: 0=1 for 3 months




|
|
Case: 6? M WP, 5/11/63 Age: 25 Sex: | M
Diagnosis: Fmbryonal-cell carcinoma of (R) testis, with pulmonagy metastases,
History: Four months' history of painless swelling of (R) testis, Chest X-ray
teken at time of first reporting revealed a mass in the (L) hilum
and multiple peripheral opacities,
Previous or{ (1) (R) orchiectomy: for malignant tumour of
concurrent testis, under cytotoxic cover 11/9/63
ireatment | (2) Radiotherapy: 2,038r to both lung fields  11/11/63-27/11/63
| (3) Radiotherapy: 3,000r to (R) inguinal and |
| : pera=aortic areas 1%/1/54-18/2/64
| (4) Blood transfusion: |
' !
c oi;o::l% (1) Mamnitol mustard: 300 mg, by I.V,I. 19/9/63-12/9/63
1 H
LEEd en| (2) Methotrexate: 50 mg. by I.V. drip 16/10/63
| (3) Cyclophosphemide: 2,600 mg, by I.V.I, 16/10/65-1/11/63
: 3,200 mg, by I.V,.I, 23/12 63-12/1/6)
i (&) Vinblastine sulphate: 87 mg. by I.V.I. 13/11/55-12/?/%h

Although pulmonary metastases were present at first diagnosis

Clinical
course and removal of the primary tumour was caerried out to reduce further
comments: dissemination, In view of widespread nature of dieease and poor
; general condition cytotoxic therapy was continued with methotrexate
! and cyclophosphamide intravenocusly. General condition improved and
: some regression of pulmonary metastases produced, Radiotherapy
; commenced on 11/11/63 when evidence of new metastases seen on chest
' X=ray. Following initisl treatment general condition deteriorated.
lost 10 1b, in weight and became nauseated and anorexic, Further
glands in abdomen treated by radiotherapy. Genersl state poor
; despite combining radiotherapy with vinblastine, but|at last review
f 12/2/6l was improving slightly.
Autopsy | =
repor :j

Result: !

1-2 for 5 months




GROUP Is RENAL CARCINOMA (HYPERNEPHROMA)

Table 9a

Case: £l H.F.8. 3/10/63 Age: 40 Sex: | M

Diagnosis Hypernephroma (R) kidney: pulmonary metastases.

Hi story First reported 29/8/63 with increasing breathlessness, proﬁ:uct:lve
cough, intermittent pyrexia, anorexia and weight loss (1% stone)
over the previous 8 months, At laparotomy (at another hospital)
19/9/63 a (L) hypernephroma was found and removed, No relevant
previous or family history. "

Previoug or| (1) Laperotomy: (L) nephrectomy 19/9/63

%‘ (2) Rediotherapy: 4,990r to (L) hypochondrium 14/10/63=14/11/63

Cytotoxie (1) Cyclophosphemide: 1,300 mg. by L.V.T, /63-2/10/6

treatm 2 Q00 mEg. by Io . drip //92/23-19 2/63

2 100 mg., by I.V.I. 0/12/63=10/1/64
(2) Vinblastine sulphate: 38 mg. by I,V.I, 6/12/63=20/1/64,
(3) Cyclophosphamide: 1,800 mg. orally 6/1/64,=31/1/6L
2,400 mg, orally 3/2/6L=12/3/6)

Originally thought to have carcinoma stomach and

ernephroma only

discovered at laparotomy, Noted to have small metastases in (R)

lower lung fields but radiotherapy given to (L) re

of local extent of tumour, General condition remain
but cytotoxic therapy commenced on 17/12/63 because
size of pulmonary metastases, Remained in good healt
to work for 4 months, Weight steady and appetite fai
hair, Thereafter slow deterioration and at last revi

area in view
d reasonable
of increase in
h and returned
r, Mild loss of
ew 12/5/6 the

pulmonary metastases were steadily increasing in sige and number;

he complained of a persistent, productive cough and

tired easily.

2«3 far 6 months




GROUP I : RENAL CARCINOMA (HYPFRNEPHROMA
(continued
- Table 9b
Case: 65 V.M.A., 28/5/63 Age: 49 Sext F
Di st Hypernephroma (R) kidney: extensive local recurrenge, pulmonary and
skeletal metastases,
History: at another

hospital August 1962 for l0-month history of backache, haematuria

(R) nephrectomy for histologically proven h.vpemeTa
‘and (R) loin pain, Found in May 1963 to have lung a

bone

widely infiltrated by tumour deposits. 2% x 2 cm, t
(R) lung but no other obvious metastases in lung, Mi
ed presence of widespread carcinoma consistent with

metastases and was in considerable pain, Thereafter |increasingly
severe pain in (R) loin, hip and thigh, numbness and weakness in
legs, Marked weight loss, amnorexia and insomnie, Mother died of
carcinoma breast, -
Previous or| (1) Analgesiecs:
gmw nt | (2) Rediotherepy: 400r to ebdominal mass 31/7/63-2/8/63
treatment: Course interrupted because of falling V,B,C.
(3) Blood transfusion: total of 24 pints whole
blood 11/6/63=2/9/63
Cytotoxic (1) cyclophosphamide: 2,400 mg, by I,V,I, end
treatment : - I.V, drip 1/6/63=20/6/63
' 6,200 mg, orally 2 6/63=12/8/63
(2) vinblastine sulphate: 18 mg, by I.V.I, 4/6/63-23/6/65
¢linica] I11 and extremely distressed on admission with an erormous mass in
course and the (R) side of the abdomen, extensive pulmonary mefjastases and
comment 5 metastases in (R) femur, Severe intractable pain, unrelieved by any
' form of analgesic, Mainteined pain relief with cycldphosphamide and
clearing of pulmonary metastases, Minimal change in |size of sbdominal
mass, Required repeated blood transfusion to maintain haemoglobin,
Complete epilation = wig fitted. Three months after |admission
condition began to deteriorate, and abdominal mass increased rapidly
in size, Patient remained free of pain and distress [until she died
on 27/9/63. -t
Autopsy Fmaciated, Large mass in (R) loin extending into (R) iliac fosss;
report: mass fixed to retroperitoneal structures, Iiver grogsly enlearged and

our deposit in
croscopy confirm-
renal primary,

-

Result:

1-2 for 4 months
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Case No, 65: Renal Carcinoma

Fig, 1: Chest Xeray 29/5/63. Fig, 2: Chest X-ray 21/6/63.

Fig. 3: Chest Xeray 12/8/63.

ey

—




S,

JWe Age: €6 Sex: M

9/3/65

(R) hypernephroma, No histology obtained,

Acmitted as a transfer from & medical ward with a 4Lemonth
nausea, vomiting, anorexie, diarrhoea and the loss of 1 st

history of
one in

weight, There had been one brief episode of haematuria 3 yweeks
previously, but no other urinary symptoms. Had previou been
under care of cardiology unit since September 1962 follow an
episode of myocardial infarction and congestive failure, |Known

to be severely hypertensive and on treatment for this, TIpitially
symptoms thought to be due to cardiovascular state or its [treatment,
but investigation established presence of en advanced (R) jsided

hypernephroma,

(1)

Medical trea t for hypertension and cardiac failureL
a) Aldomet 250 Mg« t.il.d,
b I}igo::in 0.25 NE e b.iod-

relief of prineipal gymptoms, Patient.
for 5 weeks, but was then re-admitted tv s medicsl ward wi
deterioration to death from staphylococcal pneumonia on 1§

Cytiotoxie {1) Cyzlopnosphamide: 3,000 mg, by intra-arterisl injection
treatmen (R) renal artery (3 x 1,000 mg,)
€00 mg, by I.V,I.
(3 x 200 mg,) 19/3/65-23/3/65
cal Patient with known severe hypertensive heart disease presenting an
se and unusual history of nausea, vomiting and diarrhoea due to advanced
ents: hypernephroma of (R) kidney, Symptoms initially ascribed to medical
condition and to medical treatment, Operation was not copnsidered
feasible and despite the lack of histological proof, it was agreed
to try the effects of cytotoxins, Given by intra=arter and
intravenous injegtion, cyclophosphamide produced a rapid complet

remeined well and at home

th rapid
/5/ 6l

Permission not obtained,

Rapid and complete relief of vomiting and diarrhoea with

clo=
phosphamide, but little significant effect on tumour itae;E.

Benefit lasting 5 weeks only, but side effects limited to
leucopaenia only, 1=2 for © week:s,

oderate
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Case No, 0606: Renal Carcinom

a cavagram:
sion: lateral

Fig.l: Inferior vena cavagram: Fig
tumour invasion: A.P.

view.
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| - d . i
Fig, 3: Arterial infusion of
eyclophosphanide 16/3/65.




Case No, 066,

Fig. 4: Arterial infusion of Fig., 5: Second arterial infusion
cyclophosphamide 16/3%/65. 5

Fig. 6: Second arterial infusion of
eyclophosphamide 25/3%/65.




Case No., 66,

Fig. 7: Third arterial infusion Mg, 8: Third arterial infusion
of cyclophecsphamide of cyclophosphamide

12/1./ 65, 12/1/65.

Fig. 9: Chest Xeray: (L) ventriocu-
lar sneurysm: 12/4/65.
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Table 9d.

Cage: 67 J.C. 10/11/62 enda 15/6/64 hge: 60 Sex: M

_I_)i% osis: Hypernephroma (R) kidney ~ massive local recurrence and pulmonary
metastases, Typical rensl carcinoma,

Hiptory: First admitted 10/11/62 as a trensfer from a medical ward with a

- inf'erior vena cava with invasion of peri-renal tissues, Excfision

3-month history of intermittent gnawing pain in (R) loin, V. P,
had revealed a tumour of (R) kidney. At operation on 13/11/62 a
large hypernephroma was found extending along renal vein and into

known to be incomplete, Remained well, relatively symptom-firee and
at work until 3/10/63 when a palpable mass was felt beneath scar.
By 15/1/64 patient was himself aware of the mass but hed f
gymptoms, At review on 9/5/64, however, was experiencing
considerable local pain with pain and paraesthesiase down back of
(R) leg. Given 1 week's palliative radiotherapy 13/5/64 to 20/5/64
but with relief of leg symptoms only,., In view of severe loclel pain
use of cytotoxins was considered at review on 15/6/6L.

Previous or
c%current
Lreatment:

(1) (R) nephrectomy for large carcinoma of (R) kidney. Excision

known to be incomplete. 13/11/62
(2) Radiotherapy: to (R) renal area - details of dosage not known,
13/5/64=20/5/64

(3) Analgesics: Various - from April 1964.
(4) Blood transfusion: 2 litres of whole blood  22/6/66

Cytotoxic (1) Cyclophosphamide: 3,000 mg. by I.V.I. and I.V. infusi
treatment: 20/6/64=9/7/6L
4,200 mg. by mouth 13/7/64=-20/8/6L

Clinical At the stage of starting cytotoxic therapy the patient wan

course and complaining of severe pain in relation to large tumour masg in (R)

connents: side, despite a palliative course of radiotherapy 5 weeks previously.
He had lost weight following radiotherapy and appetite was |just
beginning to return, 10 days after starting cyclophosphamide pain
was definitely less marked, but had had some mild hasematuria,
Reduced need for analgesics. 1 month Jlater was virtually free of
pain in tumour, but leg pain and paraesthesiae had returned. Mass
larger and pulmonary metastases extending, Oral cyclophosphemide
increased, but no further benefit and general condition steadily
declined to death at home 25/8/65 = 2 months after starting
treatment.

§§5E25§¥ Died at home, No post-mortem obtained,

Repult: Definite pain relief from use of cytotoxins but maintained for

6 weeks only, N,B, Cystitis from ? cyclophosphamide but no jother
side effects, 1-=2 for 2 months,
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H.S. 29/9/65 hge: 53 Sex: F

i

osis:

]

Hypernephroma of (R) kidney. Typicel renel cercinoma,

]

|
First admitted to another hospital in September 1965 with a large
swelling which she had noticed in (R) side of her sbdamen fpr the

previous 6 weeks, Denied any other symptoms at this time,
previous or family history of significance., Investigations,

including aortography, established a diagnosis of (R) hypernephroma

and this was confirmed at laparotomy on 30/9/65,

Previous or
c%current
treatment:

in enother hospitel. Ixtensive, invading
nephroma of (R) kidney. Inoperable, N,B.
first given 2 days bef'ore operation,

(1) Leparotomy:

er=
Cytotoxins

30/9/65

Sy

Lotoxdc

treatment :

(1) Cyclophosphamide:

1,500 mgs by intra-arterial infusion

via

(R) renal artery, i.e. percutaneous
femoral puncture and seldihger
catheterisation of remal artery on

3 occasions, viz.:

400 mg.,  29/9/65

500 mg, 21/10/65

600 mg, 6/1/66
1,400 mg, by I.V.I. 4/11/65=3/12/65
4,200 mg, by mouth 18/11/65-17/1/66

Total - 2.100 %.

C1
co

Patient presented with an enormous mass in (R) side of abd

en, but

was curiously free of other symptoms. At laparotomy the masp proved

to be an extensive inoperable hypernephroma, It was consid

ed

proper to treat this tumour with cytotoxins and on 3 occasions
cyclophosphemide was infused via the (R) renal artery., At the same
time intravenous and oral therapy were continued, Over a period of

5 months the mass in (R) side of abdomen slowly inecreased
but the patient remained active, reasonably well and entire
of pain, She became mildly ansemic by mid-January and there

gsize
free
ter

gradually deteriorated with occasional vomiting and increasing
lethargy, Re-admitted to original hospital on 3/3/66 with vomiting,

weakness and depression, Hb &4, Vomiting settled but two 1

rectal haemorrhages on 10/3/66 and 12/3/66 resulted in death

13/3/66,

erge
on

Massive carcinoma of (R) kidney infiltrating abdominal wall
anteriorly end leterelly with penetration into colon, Metas

both lungs. Massive haemorrhage into colon due to penetrating

carcinoma, Large areas of necrosis in primary tumour,

tases to

Cytotoxins exhibited over period of 5 months, Probably little effect

on tumour until later steges. No significant side effects.,
1-2 for 5 months.




Case o, 68: Renal Carcinoma

Fig. 1l: Arterial infusion of
Cyclophosphamide 28/9/65.

Cyclophosphamide 6/1/66.
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GROUP J : CARCINOMA OF BLADDER
Table 10a
Cape: 69 WeKe 12/2/64 Age: 70 Sex: M

Di%gnosis:

Carcinoma of base of bladder with local infiltration, gla
hepatic metastases. Undifferentiated infiltrating squamous

lar and
carcinoma,

Ebtorx:

First treated in February 1962 for a (L)-sided renal cyst

ving

rise to aching discomfort in (L) loin, For the next 12 months the

patient complained of increasing frequency, supra=-pubic p
dysuria and nocturia, Symptoms subsequently attributed to
infiltrating carcinoma of base of bladder although initia
prostate had been thought the site of origin, No response
treatment with oestrogens and not considered suitable for
therapy since site and extent of tumour could not be def

accurately., No previous or family history of note,

the

dio-
d

(1) Hormone therapy: (a) Honvan = 300 mg./day

(2) Antibiotics:

(3) Uretero-colic anastomosis: Widespread deposits in 1liw
abdominal glands; hard infiltrating tumour bladder
prostate, 28/6/65

(&) Blood transfusion: 30/6/65

Various = for recurrent urinary tract

1% litres of whole blood

25/3/15%5/4/65
(b) Stilboestrol - 90 mg,./dsyl8/4/65-18/5/65

ction,

and
ck and

Cyktotoxic
treatment :

(1) Cyclophosphamide:

1,000 mg., by I.V. infusion over 24 hours

13/6/65-14,/6/65

(2) 5-fluorouracil: 1,050 mg. by I.V.I.

16/6/65-18/6/65

course and
conment s:

Despite treatment with amtibiotics and hormones, patient's
remained unchanged, Persistent, severe supra-pubic and (L)

Cytotoxins started in hope of relieving severity of pain a
supporting proposed uretero-colic anastomosis, Within 10 d
starting treatment pain relief was virtually complete, but

abdominel pain resulted in patient being virtually bedridd%.

gymptoms
1lower

of
s of
frequency

and incontinence persisted, Uretero=-colic anastomosis carried out

without incident on 28/6/65, but genmeral condition remained

No further cytotoxin therapy given and patient survived in
reasonable comfort until 13/8/€5,

poor,

b
=3
E

2]
3

Died in Nursing Home and post-mortem not obtained,

Although cytotoxins given for only short period and in modiate dose

pain relief was marked, No significant side effects, 0=1 f
2 months.




GROUP K : CARCINOMA OF FROSTATE

TP, 6/9/62 end 27/8/63 Age: 59 M

Sex:

Carcinoma of prostate with skeletal metastases.

Histor First admitted 6/9/62 with l-month history of backache, conptipation
end merked weight loss, (Had previously been investigated in another
hospital in 1957 for weight loss and genersl malaise but cafise
found,) Now presented with clinically obvious cercinoma of prostate
with widespread skeletal metastases, particularly in lumbar| spine
amd pelvis, Apart from sbove, no previous or family history| of
aignificance,

Prévious or | (2) 3Bilateral orchiectomy: 17/9/62

gopeurromt | (2) steroids: (a) Hydrocortisoms 500 mg. I.V.I.  30/7/63

(b) Cortisone acetate 100 mg, IM, 1 x 2 1/8/63
(¢) Cortisone acetate 25 mg. t.i.d, orally
from 2/8/63
(3) Oestrogens:
Ea; ToACoE. 12 mg, to.i.d. by mouth 15/8/63-28/8/63
b) Ethinyloestradiol 0,6 mg./day from 29/8/63
(%) Blood transfusion: 1 litre of whole blood 21/8/63

Cytotoxic (1) Cyclophosphamide: 2,500 mg, by I.V.I, 11/9/63-1.5/9/63

iréatment: (500 mge x 5)

Clinical Marked remission of gymptoms following bilateral orchiectomy 17/9/63

course and with healing of skeletal lesions, Remained well and at work until

conhments: 30/7/63 when he was admitted to another hospital with suddepn onset

of severe backache, fatigue, lethargy and dehydration,
at this stage revealed a waxy pallor (although Hb 78%), pr
senility, dehydration, a fim, irregular prostate and a 1l
mass occupying hollow of sacrum, X=-rays revealed extensive
reactivation of metastases, Transferred for further manag
On admission was unfit for any further surgery although b
almost obstructed from tumour mass in pelvis, Started

cyclophosphemide 11/9/63 and general condition improved by
White blood count and platelets then dropped to very low 1
patient barrier-nursed, By 21/9/63 was weak and deteriorat
Small melaena 22/9/63 - trensferred and same day collapsed
severe hypotension, Despite I.V, hydrocortisone and blood

18/9/63.

els and

th

transfusion, profound collapse persisted and patient died same day.

Autopsy/




Table 1la (continued)

Autopsy Oedema and early decomposition of face and trunk, Large black or
Teport: deep red blobs in skin, Abdomen distended and early gengrenous

changes of scrotum, Pronounced hiss of escaping gas on reflecting
scalp., Culture of Cl, Welchii and gram negative coliforms firom

exudates and tissues., Death due to ?gram negative septicaemia due
to carcinoma of prostate,

Repult: Cytotoxins exhibited late in disease process, Produced proflound bone
merrow depression within one week of commencement and pati died
of haemorrhage and %7gram negative septicaemia, 0 for 2 weeks,




ase No, 70: Carcinoma of Prostate

Fig. 1: Chest X-ray 28/8/62, Pig. 2: Chest X-ray 10/Y/63.

Fig. 3: Xeray of pelvis 28/8/62,




GROUP I : ADRINAL CARCINOMA

Table lca

Case: 71 J.R, 13/2/62 Age: 43 Sex: M

Diegnosis: Adrenal carcinoma, (Mediastinal, bone and skin metastases.)

(Biopsy of abdominal mass, )

History: Laparotomy August 1960 for history of persistent b che, weight
loss and anorexia over previous 3 months, Biopsy of |a large
irremovable retroperitoneel mass above (1) kidney revealed an
adrenal carcinoma, lLesion treated by irradiation wiih marked benefit.
Mediastinal metastases were also treated by irradiatjion one year
later, Remained well and at work until February 1962 when he was

. admitted with increasing listlessness, dysphagia, ght loss,
| anorexia and further metastases in mediastinum and (I.) buttock,

Previous or | (1) Radiotherapy: 5,700r to primery tumour b, /8/60=17/10/60

co neur 4,300r to mediastinal metastases 10/61-10/11/61

ireatwent: | (2) Analgesies:
(3) Blood transfusion: total of 1, pints 3/63=21/11/63
(4) Haematinics:
(5) Rediotherapy: 3,967r to mediastinum
5,240r to (L) buttock 9/7/63=-28/8/63
5,3,0r to (R) knee
Cytot (1) Nitrogen mustard: 40 mg. by I.V.I. 2/62-26/2/62
: 40 mg. by I.V.I. /5/62-18/5/62
(2) Cyelophosphamide: 1,000 mg., by I.V.I. /2/62-#/762
1,000 mg, by I.V.I, 9/ 3/62=23/3/62
1,000 mg, by I.V,I, 1/5/62-25/%/62
18,300 mg, orally 6/762-19/2/6 3
1,000 mg, by I,V.I. 3, 63-8/763
10,600 mg, orelly 3/63=18 76
1,500 mg, by I,V.I. 3/9/63=17/9/63
2,700 mg, orally 10/63=22/10/63
1,000 mg, by I.V.I, 2/11/63-18/11/63
550 mg, orally 19/11/63-29/11/63

Grand total = 38,650 mg,




Table 122 (continued)
|

Clinic
course and
[ ents:

Vhen admitted in February 1962 patient was unwell with anorexia,
weight loss, dysphagia and a palpable mass in (L) byttock, Within
two weeks of starting chemotherepy with nitrogen mugtard and cyclo-
phosphamide there was a marked improvement both objdctively and sub-
jeectively and the patient returned to work on 18/4/62, Remained well
for 4 months and was then readmitted following an episode suggesting
an epileptiform convulsion, No obvious lesion on examination and
discharged after a few days, on continued treatment, On 19/2/63 he
was readmitted with similar symptoms to those in Felruary 1962, but
now had pain in (1) tibia also, Again made a rapid dramatic
response to ¢yclophosphamide intravenously., Dischar symp tom=-free
11/3/63, Thereafter, however, periods of remission were short and by
18/7/63 symptoms were again severe., Further rediothdrapy was given to
mediastinum, buttock and (L) knee and symptoms stopped. Reasonably
well for 6 weeks but in severe pain thereafter in (H) loin and (L)
knee, lAgain responded dramatically to cyclophosphamide but maintained
for 1 month only, Thereafter relentless downhill course to death on
17/12/63, Case of especial interest from point of view of rapid
response to cyclophosphemide intravenously on at legst 4 occasions
but with ever decreasing periods of remission,

Death from acute pulmonary oedema secondary to cercinomatosis,
secondery to carcinoma 7 from (L) adrenal, Videspredd intra-asbdominal
deposits with considerable necrosis, Glands of medigstinum and
abdomen widely infiltrated, Both kidneys embedded in a mass of tumour
tissue, Mass of necrotic tumour tissue in site of adrenals,

Result:

2=3% for 18 months




Case: ?2 0.M. 17/9/62 Age: 26 Sex: |F

I}iaggoé._: Carcinoma of adrenal gland with pulmonary metastases.
(Biopsy of abdominal mass,) ‘

History: One year increasing weight loss, listlessness and breathlessness on
exertion, Increasing abdominal pain, vomiting, fever and weakness
for 6 months - following birth ofsecond child., Initially thought to
have a polycystic (L) kidney end recurrent pyelitis, but increasingly
severe symptoms finally raised the question of malignant disease,

Previous or | (1) Blood transfusion: at birth of second child Merch 1962

concurrent Also total of 7 pints whole blood /10/62-23/10/62

SXouthent: (2) Laparotomy: Large tumour mass confluent with 3/10/62

upper pole of (I.) kidney found and resected
(3) Radiotherapy: 5,766r to (I.) kidney region /11/62-2/1/63%

! (4) Prednisone: 25«30 mg,/day by mouth /L/63=25/7/63
Cytotoxic (1) Mannitol musterd: 400 mg. by IV,I, 2/10/62-2,,/10/62
treatment: operation cover

(2) Thiotepa: 7.5 mg. intra-abdominal -at operatio 23/10/62
(3) Cyclophosphamide: 1,000 mg. by I.V.I. 8/3/63=4/3/63
2,400 mg, orally /3/63=6/4,/63
N.B, Refused to take further cyclophosphamide
because of fear of hair falling
(4) Methotrexate: 50 mg. by I.V, drip /5/63
(5) Mannitol mustard: 1,000 mg. orally 5/5/63=5/6/63

Clinical Following operation and radiotherapy patient gained |[weight, was free

course and of abdominal pain and felt generally well, Remained jwell until

comnents: 28/2/63 when pain recurred in (1) hypochondrium and [chest Xeray
revealed metastases in (1) lower lung fields and in|(R) upper lobe.
Readmitted and cyclophosphamide commenced, Allowed home 6/3/63 still
experiencing aching pein in (L) hypochondrium, Readmitted 4/4/63
with severe back pain, anorexia, vomiting and weightl loss. Widespread
metastases in lung, liver and spine., Thereafter developed increasing
weakness of legs, bladder dysfunction and finally pdraplegia.
Progressive downhill course to death on 27/7/63, ffected by
cyelophosphamide,

Autopgy

i Not obtained

Result: 3 for 2 months
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Case No, 72: Adrenal Carcinoma

Fig. 1: Chest X-ray 10/10/62. Fig. 2: Chest X=ray 12/10/62,

I




GROUP M : CARCINOMA OF OFSOPHAGUS

Table X3a

g_&: 73 AA.C.  4/11/62 hge: 45 Sex: M

Diagnosis: Carcinoma of oesophagus - middle third. Lymph node, lung and liver
metastases, Anaplastic squamous cell carcinoma,

Hisgtory: First admitted to another hospital 2,/10/62 with a l-month history

of increasing dysphagia, Able to swallow fluids only. Anorexia,
general malaise and listlessness for same period, Occasionall
vomiting of recently taken food., Loss of 1 stone in weight pver
3 months, Congenitally absent (R) kidney diagnosed July 1962;
otherwise no previous or family history of note,

(1) Oeso oscopy: obstruction at 22 c¢m, = could not be ppssed,
? extrinsic lesion, 30/10/62
(2) Biopsy gland (L) exilla: 9/11/63

(3) Oesophagoscopy: malignant lesion of oesophagus
just above mortic arch = biopsy 29/11/62

and insertion of Mousseau-Barbin tube

(4) Laparot
T 6/12/62

= inoperable carcinoma of oesophagus
£11 above carried out at another hospital.
(5) Antibiotics: penicillin 250 mg, 6-hourly by mouth from 28/12 /62
(6) Diuretics: Hydrosaluric K = from 28/12/62

(7) Analgesics: Pethidine, omnopon. 25/12/62=28/12/62
Cytotoxie (1) Cyclophosphamide: 1,000 mg. by continuous infusion
tréatment: 27/12/62+30/12/62
4,000 mg., by mouth (200 mg,/day)
31/12/62#20/1/63
C cal Advanced carcinoma of oesophagus when first presented, At time of
course and operation was &lready complaining of severe pain in (R) hip| and leg,
comments: Numbness and weakness (R) buttock = thought to have metastapes in

pelvis and sacrum. Dehisced wound on 5th post-operative day
Thereafter developed urinary retention and required an indwelling
catheter, Developed ansesthesia of perineum 14/12/62 and al

lesion, Also bilatersl chest signs. Allowed home for Christmas but
re-admitted on 27/12/62 with continuous, severe pain in (R)| buttock
and perineum since previous day = unrelieved by repeated
Now showing evidence of weight loss with swelling of feet
ankles., Bedsore, Started cyclophospheamide 27/12/62 and by n
was pain free, Remained virtually pain free thereafter, but| general
condition gradually deteriorated with increasing chest infection and
? congestive cardiac failwre, Died 27/1/62,

Autopsy/




Table 23a (continued)

Autopsy Wasted, Large bedsore over sacrum, Bilateral pleural effusipns, Few
report: metastatic deposits in lungs, Middle third of oesophagus replaced by

carcinoma with invasion of regional lymph nodes and also thpse of
abdomen, Few small deposits in liver, Deposits in sacrum. Death from
bronchopneumonia due to carcinomatosis from carcinoma of oelsophagus,

Result: Drematic and sustained relief of pain with cyclophosphamide but no
effect on course of disease, 0=1 for 3 months,




Case No, 73: Carcinoma of Oesop hagus

Pig. 1: Barium swallow: Fig. 2: Chest Xeray 26/10/62,
Carcinoma of oesophagus

26/10/62,




Cage: 7k J.AP. 17/7/63 Lge: 33 Sex: M

Diggmosis: Carcinoma of oesophagus = middle third - with metastases 1lymph
glands and brain; extensive local invesion., Anaplastic squaJnoua cell
carcinoma.

H.i%s_t.oz_;{: 7-month history of increasing hoarseness, hesrtburn and dysphagia.

Subsequently developed exertional dyspnoea, cough and tighthess
around lower chest., Laryngoscopy on 5 occasions between Janpary and
June 1963 revealed oedema of larynx only and bronchoscopy was
negative also. Diagnosis missed until 15/7/63 when oesophagbscopy

revealed lesion at 27 cm, At this stage breathlessness was ed;
could only swallow fluids, appetite poor and welight decreasing.,
Transferred for further management, No previous or femily hiistory
of note,
Previous or | (1) Symptomatic treatment: for hoarseness and heartburn
comicurrent January to June 1963
ireatment s
St (2) Repeated laryngoscopy and bronchoscopy: between January and
June 1963
(3) Oesophagoscopy: carcinoma of the cesophagus at 27 cm,
15/7/63
(4) Trecheostomy: Under local anaesthesia 3/8/63
(5) Radiotherapy: 1,470r to primary tumowr area 13/8/63-£2/8/63
(6) Prednisone: 20 mg,./dgy by mouth 29/7/63=3/8/63
(7) Antibiotics:
a) Erythromycin 23/7/63=5/8/63
b) Crystamycin 3/8/63=15/8/63
¢) Chloramphenicol 15/8/63=p1/8/63
(8) Pleural aspiration: 250 ml, 18/7/63
250 ml, 19/7/63
Cytotoxic (1) Thiotepa: 60 mg, intrapleural 19/7/63=p5/7/63
treéatment: (1 x15 mg., 2 x 30 mg.)

(2) Cyclophosphemide: 1,000 mg, by continuous I,V, infusion over
2L hours 23/?/63 I;
1,500 mg, by I.V.I. 26/7/63=51/7/63
(3 x 500 mg,)
(3) Nitrogen mustard: 18 mg., by I,V.I, 10/8/63=12/8/63
(3 x 6 mg,)




Table 13b (continued)

Cl

course and

Diagnosis repeatedly missed over & period of 6 months and disease
already advanced when finally diagnosed., On admission, was |ill-
looking, cyanosed, grossly dyspnoeic with inspiratory stridor.
Severe respiratory distress was only partly relieved by tracheostomy.

Small (L) pleuwral effusion, Tube feeding throughout, Slight

improve-

ment following intrapleural thiotepa and intravenous cyclopghosphamide

but developed weakness of (R) hend and transient jaundice

etween

27/7/63 and 5/8/63, Started radiotherapy 13/6/63 but no efflect after
10 day course and finally unfit to attend, Thereafter developed
periods of extreme distress and egitation culminating in sudden

extreme dyspnoea, agitation, cama and death on 28/8/63.

Marked finger clubbing, (L) pleural effusion, (L) lung col
Invasion of (L) bronchus by tumour arising from middle thi
oesophagus. Tumour invading mediastinum and (L) hilum lymp
with massive hsemorrhage into secondary in (L) parietal re
brain, Death due to respiratory embarrassment and cerebral
metastases from carcinoma of oesophagus.

paed.
of

nodes

on of

Re

Although a large amount of cytotoxic drugs where administe
short period no significant benefitl was obtained and the di
pursued a relentless downhill course. 0 for 1} months.

d over a
€e&ase
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Case No, 74:  Carcinome of Oesophagus

Fig. 1: Chest X~ray 5/3/63. Fig. 2: Chest X~ray 10/7/63.

Fig. 3: Chest X-ray 9/&/63. Fig. 4: Chest X-ray 12/8/63.

—————




GROUP N : CARCINOMA OF STOMACH

Taple lba

Cage: 78 R.B,H, 21/10/63 Age: 42 Sex: M

Diggnosis: Carcinoma of stomach with hepatic metastases and local recurrence,
Anaplastic carcinoma of stomach,

History: Partial gastrectomy for 20-year history of chronic duodenal| ulcer

7/5/63 = in enother hospital, Examination of stomach remnant

revealed a small pyloric carcinoma, Post-operative recovery
and convalescence interrupted by a subphrenic abscess, Ther
remained fit and well and at work until 21st October 1963 wi
was re-admitted with a 3 week history of severe (R) upper a
pain, abdominal distension, nasusea, heartburn and anorexia.
steady, Found to have ascites and massive hepatomegaly from
metastases, Transferred for further management, No previous
family history of note, but was Battle of Britain pilot.

was slow

after

en he
oninal

Weight

or

Frévious or
copcurrent
treatment:

(1)Partial gestrectomy: presence of gastric carcinoma not Luspected

at operation -~ in another hospital
7/5/63

(2) £bdominal paracentesis:

Amounts of 23-3% litres aspirated on
each of 6 occasions between 21/10/63

and 12/11/63
(3) Diuretics end low-salt diet from 21/10/63
Cytotoxic (1) Thiotepa: 60 mg. intreperitoneally 21/10/63+29/10/63
treatment: (4 x 15 mg.)
(2) Cyclophosphemide: 2,600 mg, by I.V,I. and I.V, infusion
21/10/63+12/11/63
Clinical Presented with massive hepatic deposits and ascites from gaptric
course and carcinoma 55 months after partial gastrectomy for chronic duodenal
comments: ulcer, at which operation carcinoma was not suspected. Despite use
of cytotoxins, diuretics and low-salt diet continued to experience
severe upper abdominal pain, recurrent ascites, nausea and yomiting,
Increasing nesevi over upper trunk, progressive hepatic enlargement
and venous dilatation over anterior abdominal wall., Progrespging to
liver failure and death in coma 14/11/63,
Autopsy 15 litres of ascitic fluid, Many small peritoneal deposits pcattered
report: throughout abdomen; omental masses, Large mass of tumour in| stomach
remnant, adherent to pancreas and transverse colon, Liver widely
infiltrated by large metastases., Abdominal lymph glands invaded but
no metastases elsewhere,
Result: No benefit from cytotoxins either in controlling recurrent @scites
or in affecting disease progress., Nausea and vomiting severe after

thiotepa instillations but no other side effects, 0 for 1 month,
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Cage: 76 T.H, 11/10/64 Age: 58 Sex: M
Diagnosis: Carcinoma of stomach with local invasion of liver end lymph glands.

Histology of associated glands - replaced by adenocarcinoms
congistent with gastric primary.

Admitted as & transfer from a medical ward with a 3 months
of anorexiz, lassitude and loss of 3 st. in weight, No vomi
bowels normal. Haemoglobin 50% on admission to medical ward
previous history of note, but father believed to have died
of bowel, Confident clinical and radiologicsal diagnosis of
of stamach,

history
ting;

L No

of cancer
carcinoms

ous or
urrent

atment :

Extensive, inoperable carcinoma of stamach)
(1) lobe of liver with numerous involved g
around coeliac axis and in omentum, Biopsy
only. 12/10/6,

(2) Blood transfusion:

(1) Laparotomy:

6 litres of whole blood
between 25/9/65 an

invading
lands
of gland

1 11/12/4,

(1) Thiocoleiran:
(2) Methotrexste:

350 mg. by I.V.I.
390 mg, by mouth

18/10/64+4./1/65
18/10/64}-7/1/65

Patient presented
laparotomy. Commenced cytotoxins 18/10/64 with the hope of

able to carry out & "second-look" procedure, General condition

remained poor throughout and persistently enaemic, No be
cytotoxineg, but side-effects not severe, Progressive deteri
to death at home 15/1/65, 3 months from first disgnosis.

with a typical history and tumour inopersble at

eing

fit from
pration

Auto Died at home, Post-mortem not obtained,
report:
Regult: No benefit from cytotoxins over a period of 2% months, Milg to

moderate side-effects only. 1-2 f'or 3 months.




Zable Wc.
Cage: 77 WM,  14/10/64 Age: 64 Sex: M
I sis: Carcinoma of the stomach with invasion of liver and regional lymph
: gl&!ﬂs. :
History: 3 months history of dysphagia, epigasfric pain, anorexia a

diarrhoea, Had eaten no solid foods for 6 weeks, Loss of 1 [stone in

weight over 2 months, No symptoms referable to other syst
previous histay of note but father probably died of carc
Confident clinical and radiological diagnosis of carcinoma
stomach,

S. o

of

(1) Leperctomy: lLerge carcinoma posterior wall fixed to (1)) lobe of
liver, Numerous lerge, fleshy glends, No other

i deposits, 19/10/64
Cybotoxie (1) Thiocoleiran: 60 mg., by I.V.I. 23/10/64=25/10/64
‘treatment: (2 x 30 mg,)
(2) Methotrexate: 25 mg, by mouth 23/10/64=26/10/64
(5 mg, daily)

Patient presenting with typical history of gastric carcin
confirmed by barium meal., Large posterior wall lesion in st
Just possibly reactable but considered suitable for chemoth
second-look operation. Virtusl collapse af'ter first 2 injec
thiocoleiran (epigastric pain on each occasion) and died 27
in peripheral circulatory failure,

amach,
erapy and
tions of
/10/60,

Au No post-mortem obtained,
report:
Repult: Death almost certainly accelerated by cytotoxins although no obvious

gide effects produced. Note severe pain in epigastrium after each

injection of thiocolciran,




Zable 14d
Sage: 78 I.M. 3/1/65 Age: 69 Sex: F
Dipsnosi s: Carcinoma of stomach with involvement of regional lymph nodes.

Undifferentiated cercinoma of stomach,

_lii_Etorx: Anorexia, nausea and vomiting for 6 months with loss of 2-3 stones
in weight over 1 year, OUne episode of diarrhoea lasting 2 weeks
6 months previously, Diabetic for 1 year, No other significant
previous or family history. Confident clinical and radiological
diagnosis of carcinoma of stomach.
Previous or | (1) Laparotomy: extensive, inoperable carcinoma of stomach with
concurrent extensive 1lymph gland involvement, Biopsy of
treatment: tumour only, 11/1/65
(2) Steroids: Cortisone acetate = 100 mg, 6=hourly by mouth
22/1/65=24/1/65
otoxic (1) Thiocolciran: 40 mg., by I.V.I. 16/1/65419/1/65
treatment: (2 x 20 mg.)
(2) Methotrexate: 35 mg. by mouth 16/1/65+22/1/65
(5 mg. deily)
C cal Carcinoma of stomach presenting with long history, Beyond form
se and of surgery when first seen, Immediate post-operative conditiion fair,
colmments: but when chemotherapy was started on 5th post-operative dey|, patient
developed severe watery diarrhoea, buccal ulceration and anulo=-
cytosis, Deteriorated to death on 25/1/65 despite cortisone and
other supportive measures,
Auko Cercinoma of stomach with extensive spread to regional lymph glands,
report: Chronic pyelonephritis and myocardiel fibrosis, Pulmonary infarction,
Marrow: sparsity of cellular tissue consistent with marked
depression,
Repult: Death almost certainly accelerated by cytotoxins to which severe

side effects rapidly developed with minimel dosage.
0 for 2 weeks,




Ca#e: 79 R.C. 24/3/65 Lge: 66 Sex: M
Diggnosis: Carcinoma of stomach, Moderately differentiated adenocarcinpma with

marked stomal reaction,

History: First admitted to a medical ward in February 1965 with a 20s+year
history of intermittent episodes of epigastric pain and naugea,

Over previous 6 months these episodes had increased in freghency and
severity and were now associated with vomiting, During this| period
appetite decreased and lost 2 stones in weight, Investigatipns in
medical ward did not establish a diagnosis and patient trangferred
for diegnostic laparotomy. No previous or family history of| note.

Previous or | (1) Laparotomy: Inoperable carcinome of proximal stomach ipvading
c rrent glands, pancreas and omentum, Biopsy only.
tréatment: 26/3/65
(2) Qesophagoscopy: with view to inserting Souttar's tube,| but
not feasible 22/6/65

(3) Analgesics and anti-emetics: intermittently throughout
treatment period and frequently in last month

(1) Thiocoleiran: 390 mg. by I.V.I. 31/3/65-1/7/65
(2) Methotrexate: 220 mg. by mouth 31/3/65=10/6/65

Diagnosis of carcinoma of stomach not established until diagnostic
laparotomy 26/3/65, Tumour inoperable due to local invasion| and
fixation, Cytotoxic treatment started on 5th post-operative|day.
Although thiocoleiran injections produced epigastric pain, nausea
and vomiting on almost every occasion, there was a short period of
1 month between 20/4/65 and 20/5/65 when petient felt greatly
improved, Thereafter general condition deteriorated, des.apit%‘
ting,

continued treatment, with increasing epigastric pain and vo
Died of pulmonary embolism 4/7/65.

Autopsy Carcinoma of stomach invading the (L) lobe of liver and leslaer

report: omentum associated with metastatic deposits in coeliac and para-
aortic lymph nodes and in liver, Pulmonary embolism from thyombosed
leg veins,

Regult: Short period of subjective benefit from cytotoxins, but over-all

result was unsatisfactory. Marked pain in tumour from thioc¢lciran,
Terminal evidence of impending bone marrow depression,
1-2 for 3 months,




E.Co 16/2/65 Age: T1 S

Carcinoma of stomach,

D 0

Admitted as an emergency with a 2-week history of constant
dregging pain in (L) iliac fossa associated with excessive
flatulence, constipation and anorexia for 5 days. No relev
history. Clinicel examination, berium enema and sigmoidosc

dull,

t past
: §

failed to establish a diagnosis, but at diasgnostic laparotgmy on
1/3/65 an extensive, inoperable carcinoma of stomech was fqund,

Previous or
c%eurrent
Areatment :

(1) Laparotomy: Large carcinoma of pyloric region of stomslch,
Numerous small metastases throughout peritionesl
cavity; lymph glands involved but liver clear.

Palliative gastro-enterostany.

(1) Thiocoleiran: 140 mg. by I.V.I. 7/3/65-15/4/65
(2) Methotrexate: 215 mg. by mouth 7/3/65=29 /1,./65

Advenced carcinoma of stomach found at laparotomy feor unexplained

abdominal pain, Commenced cytotoxic therapy on 6th post-op

rative

dey. No untoward effects, but felt slightly nauseated aften initial
injection. No increase in pain in tumour area following injections,
After 3 weeks'treatment was feeling well; weight steady. Remained

well, apart from a few days of an influenzal illness, until 29/4/65

when his general condition began to deteriorate, began to

experience back pain and died et home 7/5/65 = 2 months fram

diagnosis,
Auto PDied at home and no post-mortem obteined,
I t:
Reisult: Initially cytotoxins well tolerated and possibly of some benefit,

But over-all effect on disease course was minimal, 1=2 fq

)r 2 months




PoDe 21/3/65 Age: 63 Sex: M

Carcinoma of stomach, involving lower end of oesophagus = Hepatic
metastases, Adenocarcinoma of stomach,

Admitted as an emergency on 21/3/65 with a history of severe
dysphagia for one week end several small haematemeses on the night
of admission, Patient had previously been investigated in [same unit
in 1963 for dysphagia,dyspepsie and weight loss and was regarded as
peptic oesophagitis, His symptoms had been increasing in Je‘\rerity
over recent months and he was on the waiting list for opergtion,
Investigations now conf'irmed the presence of a carcinome off proximal
stomach involving distal oesophagus, No family history of |[note,.

(1) Thoraco=laparotomy: Inoperzble ca:cinoma of cardiac rdgion of
stomach involving lower oescphagus; hepatic metastases| 7/4/65

(2) Insertion of Souttar's tube: 30/5/65
(3) Blood transfusion: 2 litres of whole blood 21/3/65=23/3/65

(1) Thioeolciran: 150 mg, by I.V.I, 16/4/65 = 10/5/65
(2) Methotrexate: 110 mg, by mouth 16/4/65 = 19/5/65

Inoperable tumours of proximal stomach wit: hepetic metastgses at
thoraco=laparotomy 7/4/65., Commenced chemotherayy on the §th post-
operative day without disturbance, One month later was eafing a
normal diet without pain or discomfort end general conditign was
good, Occasional dysphagia only, but feeling of nausea and weekness
for 2«3 days after thiocoleciran injections, After a furthdr two
weeks dysphagia was sgain marked, but pain free and generel condition}
good, Thereafter dysphagia rapidly became complete, patient refused
further injections (attributing the dysphagia to their effdets),
Soutters' tube inserted 30/5/66 with relief of acute symptqms,
Patient remained reasonably well despite progressive anaemia until
26/8/66, then deteriorated rapidly and died at home 20/9/64,

%_gj;g_%g Died at home = no postemortem obtained,
Results Short, but definite response to cytotoxins, Return of dysphagia

after five weeks and thereafter patient refused further injections,
1«2 for 5 months,




A,  25/4/65 Age: 58

Sex: F

(lg Carcinoma of stomach with advanced local spread.
(2) Cercinoma of (R) breast. 1960,

Mulmonary metastases ? from breast lesion, Biopsgy of abdomi
metastatic anaplastic carcinoma consistent with operative fi
of carcinoma of stomach,

nal gland:
indings

E
g

loss of 2 stones over previous 6 months; dysphagia and gn
epigastric pain for 2 months., Barium meal revealed a carc
body of stomach., In 1942 had been diagnosed as having perni

Admitted to the ward 25/4/65 with a history of anorexia ag

weight
ing

oma of
cious

anaemia with regular follow-up thereafter. Above symptoms ﬂoted at

review 26/3/65. In addition, a Stage I carcinoma of (R) br
treated by simple mastectomy and radiotherapy in 1960, In 1

ast was
962

recurrent glands excised from (R) axilla but thereafter rsﬁined well
it

until onset of abdominel symptoms in October 1964, When a ted in
April 1965, metastases already present in lungs,
.Pr vious or | (1) Laperotomy: Infiltrating carcinoma of lesser curve of stomach,
cogcurrent Extensive local fixation, Biopsgy of gland only.
treatment: 28/4,/65
(2) (R) simple mastectomy: 26/4/60
(3) Rediotherapy: (R) breast and shoulder regions - details not
known, 11/5/60-9/6/60
(4) Excision of metastatic glands (R) axilla: 8/2/62
(5) "cytamin" Vitamin B,, for P.A.
Cytotoxie (1) Thiocoleiran: 210 mg, by I.V.I. 27/5/65+23/9/65
ireatment: | (o) yethotrexate: 287.5 mg. by mouth 27/5/65423/9/65
Clinical At laparotomy, lesion in stomach considered primary but uncertain if
course and deposits in lung were from stomach or breast, Cytotoxins :E.rted
Comments: 27/5/65 in hope of controlling abdominal symptoms, Treatm
continued for 4 months with 2-week interval between 15/7/65 and
2/8/65, During this period general condition remained fair, but
appetite poor with occasiongl vomiting, Pain and nausea erienced
after initial injections, Cained 6 1b, in weight between 27/5/65 and
19/8/65, but thereafter developed a persistent head cold, memory
impeirment and increasing pulmonary metastases. Treatment continued

23/9/65; graduel decline to death at home on 21/10/65.

Died at home, Fost-mortem not obtained.

o |1zl
o
5

Tumour activity possibly checked for 2 months but little over-all

benefit, 1-~2 for 4 months, Mild to moderate side effects -
pain and vomiting after injections; persistent coryza,

nausea,




GROUP 0 : CARCINOMA OF COLON AND RECTUM

Teble 15a

case: 83 | J.N.s. a/5/61 Age: 32 Sex: M

Disgnosik: Inoperable carcinoma of rectum, Biopsy of tumour.

I—iiato_z_y_l g First discovered to have a carcinoma of the rectum in May 1961 when

he gave a 6 months history of increasing constipation, a feeling of
incomplete defaecation and blood and mucus in the stools, Had lost
over 1 stone in weight and recently experienced occasgional abdominal
distension and (L) sided sciatic pain, At laparotomy on 5/6/61 a
large, almost completely obstructing and irremovable carcinoma of
the rectum was found, N,B. At age of 5 had had sclerosing oil
injections for mild rectal prolspse. No other previous or family
history,.

Previous! or
w

inoperable cancer of rectum,

(1) Laparotomy:

concurrent Permanent (1) iliac colostomy, 5/6/61
Areatment: (2) Radiotherapy: 6,800r to pelvis 29/6/61-17/8/61
(3) Radiotherapy: 5,000r to pelvis 9/4/63=16/5/63
(%) Analgesic : Principally codeine for sciatic pain
Cytotoxie (1) Thiocoleiran: 210 mg, by I.V.I. ,./6/61-12/7/61
Areatmemb: | (o) vVinblastine sulphate: 60 mg. by I.V.I. 4/l /63-15/5/63
(3)Thiotepa: 60 mg, by intra-rectel infusion 2%9/63
60 mg, by intra-rectal infusion 5/12/63
(15 mg. in 100 ml. saline
x 4 on each occasion)
(&) Cyclophosphemide: 2,000 mg, by I.V, drip 9/1/64,=10/1/6l,
1,000 mg, by I.V.I. ./1/64=18/1/6)
- (200 mg. x 5)
4,800 mg, orally 23/1/64=12/3/6)
cont inuing

Clinical
course and

comment s:

Inoperable carcinome of rectum when first seen, Treated initially
with combination of cytotoxins and radiotherapy June 1961, Result of
therapy was good with sustained relief of symptoms and good general
health until Jamary 1963 when clinical examination suggested
recrudescence of the tumour. Repeat rectal biopsy was carried out on
5/2/63 and confirmed active cercinoma, In view of patient's general
well=being, however,and freedom from symptoms, no active treatment
was underteken at this stege., By 28/3/63, however, increasing (L)
sided abdominal pain and (L) sided sciatica led to a further course
of radiotherapy and resumption of cytotoxins, Treatment resulted in
some improvement but was associated with listlessness, weight loss
end mild anorexia, 2 courses of intra-rectal thiotepa produced much
foul-smelling discharge from rectum and although temporary relief
was obteined general tendency was for increasing (L) low abdominal
pain and sciatica requiring analgesics., Commenced cyclophosphamide
in Janvary 1964 and this produced considerable relief which was
maintained for 2 months to last review.

Autopsy/ !




Table 15a (continued)

Au t02 8y
report:

Result:

|
|
L
|
[
|
[
|
|
|

2«3 for 2 years 10 months, Cytotoxins initially used in conjunction
with radiotherapy and combined result produced sustained objective
and subjective improvement for 18 months., Further symptomatic relief
was obtained by second course of combined radiotherapy and cyto-
toxins, Cyclophosphamide alone producing good response.

‘
i
|
.
[
|
.
|
|
|
|
|
|




Sex: F

Case: 84 I.L. 9/11/62 Age: 22

sttt = = = §

Diagnosis: Cercinoma of sigmoid colon. Carcinomatosis peritonei. Mucus-
secreting adenocarcinoma, '

History: Laparotomy 3 years previously at another hospital foz* persistent

rectal bleeding, Laparotamy negative but polyp found on sigmoid-
oscopy and removed. Well until June 1962 when she began to experience
colicky lower sbdominal pain with the passage of fresh blood and
mucus in the stools. Subsequently developed disarrhoea with 3-4 loose
motions per day and lost 1 stone in weight, Investigations,
including sigmoidoscopy and barium enema were inconclusive,
Laparotomy on 3/10/62 in another hospital revealed carcinomatosis
peritonei with the primary tumour apparently arising in the sigmoid
colon, Transferred for further management, No other previous history
of note, but mother died of carcinoma of colon,

Previous or

(1) Laparotomy: in another hospital, Carcinomatosis

concurrent peritonei, No operative procedure. 3/10/62
SESS R | (2) Rediotherapy: 1,000r to whole abdomen 10/12/62-17/12/62
(3) Blood transfusion: 3 pints whole blood 26/10/62
(1) Prednisome: 20 mg, daily by mouth 16/11/62-29/12/62
Cytotoxic (1) Cyclophosphamide: 5,200 mg. by mouth 16/11/62=29/12/62
treatment: 700 mg, by I.V,.I. /1/63=6/1/63
(2) Vinblastine sulphate: 6 mg, by I.V.I, 3/1/63=5/1/63
Clinical Investigated for 3 months for symptoms of colicky abdominal pain,
gourse and diarrhoea with blood and mucus in stools, before diagnosis
comments: established by leparotomy. Invew of widespread nature of lesion
treatment was commenced with cytotoxins and prednisone, This
resulted in lessening of pain, diarrhoea and rectal discharge and
radiotherapy in the form of an "abdominal bath" was commenced on
10/12/62. This resulted in nausee, vomiting and general distress
and was abandoned, Treatment with cytotoxins was resumed and the
patient was out of hospital for 2 weeks. Thereafter developed
increasing abdominal distension, nausea and vomiting culminating in
complete obstruction on 30/12/62, large tumour masses palpable in
abdomen. Perforated bowel and died on 7/1/63,
Gross peripheral oedema. VWidespread gas gengrene (positive cultures
report: from peritoneal fluid end subcutaneous tissues) from perfarated
colon following chronic obstruction from carcinoma with carcinoma-
tosis peritonei,
Result: Initial response to cytotoxins was fair - some subjective relief of

symptoms, Subsequently cytotoxins of little efflect but no definite
evidence of toxic effects., 0=1 for 6 weeks.
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Table ;ﬁg’

Case: 85 AM.T. 4/3/63 Age: 52 Sex: M
- | ' !
Diagno si'g: Carcinoma of r'ectpm. Moderately well differentisted ddenocarcinoma.
lﬁnto;‘x:! First reported to omn doctor in fpril 1962 with a 5 week history of
; | - intermittent diarrhoea. Treated symptomatically and remained
| relatively free of trouble until July 1962 when a funther severe
N bout of diarrhoea was experienced. /gain symptoms relieved by
treatment with sulphonamides and patient continued until November
1962 when patient again reported with recurrence of diarrhoea,
blood and mucus in stools and rectal pain, Fxamination et another
‘hospital in December 1962 revealed the presence of an ulcerating,
encircling carcinoma of rectum at 10 cm. Defunctioning colostomy
carried out on 4/1/63 to empty colon but at laparotomy on 5/2/62
the tumour proved inoperable, !
Previous or | (1) Defunctioning colostomy: Ml/63
-—-—-——g:g::;:;:—?— (2) Laparotomy: inoperable carcinoma of rectum becadse
—————— of local invasion 5/2/63

(3) Resuture of burst wound = on two occasions 6/2/63 and 14/2/63

- all above carried out at another hospital, !
(4) Radiotherapy: 6,500r to pelvis 11/3/63-26//63
(5) Abdomino-perineal excision of rectum:

no gIa%ﬁIar, hepatic or omental metastases 12/6/63

(6) Blood tramsfusion: total of 13 pints of whole |
blood between 7/2/63 and 26/10/63

(7) Entero-caecostomy for small bowel obstruction 29/'10/63

Cytotoxi
Ereagmeng :

(1) Mannitol mustard: 500 mg. by I.V.I. 2/1/63=5/1/63
3 x mg, 1 x 200 mg, as operation "cover"
(2) Cyclophosphamide: 1,400 mg. by I.V.I, 2/2/63=13/2/63
(Egﬁ mg, x 7) as operation "cover"
(3) Mannitol mustard: 500 mg. by I.V.I, 11/6/63-15/6/63
(I00 mg, x 5) as operation "cover" '
(&) Cyclophosphamide: 1,250 mg. by I.V, infusion 31/10/63-2/11/63
3,800 mg, by I.V.I, 6/11%3-19/1 (3N
2,700 mg. orally 9/12/63-25/1/64
(5) Thiotepa: 60 mg, intraperitoneally 13/11/63-16/1/64




l

Table 15¢ (continued)

i
Clinical
course
comments

|

One year delay before diagnosis of carcinome of rectum made, At this
stage tumour was locally inoperable and & full therapeutic course of
radiotherapy was carried out. Recovery from exploratory laparotomy
had been complicated and a further 1 month's delay occurred before
radiotherapy commenced, Completed course of radiotherapy without
incident, General condition improved and local symptoms subsided.
Two months later abdomino-perineal excision of the rectum was
successfully carried out under cytotoxic "cover". Good recovery
from this operation and home for 4 months. During this time,
however, there was a persistent discharge from a perineal sinus and
recurrent tumour nodules were present in the abdominal scar.
Readmitted 25/10/63 with small bowel obstruction, At laparotomy
29/10/63 loops of small bowel were inextricably bound together by
recurrent tumour masses and there was a large mass ofl recurrent
tunour in the pelvis, Tleo~caecostomy carried out and fair recovery.
Home for a further lmonth but readmitted 2/2/6L with [rigors,
abdominal pein and vomiting and marked weight loss, IJ;emporarily
improved by symptomatic treatment but then deteriorated to death on

Autopsy ' Peritoneel cavity obliterated by adhesions and large quentities of
report: | tumour tissue, Loculated intra-sbdominal abscesses, Two small
' surface metastases in liver only. Pancreas and abdomifinal lymph
glends invaded by tumour, Large tumour mass in wound and in pelvis,
No pulmonary metastases, ;
Result: Cytotoxins initielly employed as operation "cover” anjd it is of

interest to note that at time of second operation (& months after
transverse colostomy) there were no deposits in liven or glands,
Subsequently cytotoxins employed to control recurrent tumour but no
real evidence of benefit. 1=2 for 14 months.




Table 154

Case: 86 | E.R.I. 6/7/63 Age: 50 Sex: M

Diagnosis: Carcinoma of pelvi-rectal junction, Moderately well differentiated
' adenocarcinoma,

History:i First admitted to another hospital on 12/6/63 with a 5 week history

of constipation, generalised abdominal pains, mild anorexia and
vomiting, Treated by colonic lavage at that time but readmitted
2/7/63 with severe diarrhoea for 2 weeks (7-8 motionsg/day) and the
loss of 1} stones in weight., Had noted a little fresh blood and
mucus in stools, Now complained of listlessness and anorexia.
Barium enema now revealed a carcinoma of pelvi-rectal junction with
e fistula to small bowel. Transferred for further menagement.,

Previous or

concurrent

(1) Laparotomy and defunctioning colostomy: 15/7/63
Large tumour of pelvi-rectal junction with

treatment: fistula to jejunum, No other metastases. .
Faecal laden colon, '
(2) Abdomino-perineal excision of rectum: |
Tumour and fistulous loop excised but tumour
tissue known to be left in pelvis. 14/9/63
(3) Blood transfusion: 12 pints of whole blood ;
S ‘between 9/7/63 and 1:/9/63
(4) Antibiotics:
a) Crystamycin 13/7/63-28/7/63
and 15/9/63=24/9/63
(b) Pembritin 25/9/63=9/10/63
Cytotoxic (1) Cyclophosphemide: 1,500 mg. by T.V.I. 12/8/63=14/8/63
treatment: 3 x 500 mg.)
' 2,700 mg, by mouth 16/8/63=12/9/63
(300 mg. x 3/week for 3 weeks
900 mg. by I.V.I, 13/9/63=15/9/63
(3 x 300 mg,) |
Clinical Patient's general state on admission was poor, By attention to
course and diet, blood replacement and by establishing a defunctionin
comments: colostomy, general condition rapidly improved. By 25/7/63 (3 weeks

after admission) was well, eating normally end gaining weight.
Discharged home 16/8/63 for period of convalescence, Readmitted
7/9/63 for elective ebdomino-perineal excision of tumour and
fistula, Had remained well in the intervel with further gain in
weight, Operation carried out 14/9/63 and recovery complicated only
by an infected haematoma in perineal wound, discharging
spontaneously, Discharged home 25/10/63, At last review in
February 1964 was remaining well in all respects and free of
evidence of metastases, Had regained normal weight and colostomy
function good.

Autopsy/

|




Table 15@ (continued)
|

Autopsy
report:

Result:

Cytotoxins initielly used in the hope of diminishing tumour activity
and spread during the necessarily long wait between the first and
the definitive surgical procedures., After an initial course of I,V,
cyclophosphemide the drug was continued until the second operation
by mouth, Additional dose given intravenously over ope ]ation.

No toxic effects from drugs and at 5 months from operation was
remeining free of metastases. 2-3 for 6 months to date,

E——

|
|
|
{
|
|




Case: 87 AVW.S, 12/8/63 Age: 53 Sex: | M
L'iaggos}.é: Carcinoma of caecum with extensive local spread.
Histom':: Appendicectomy and drainage of appendix abscess on 16/5/62 at

another hospital for a 10 day history of colicky lower abdominal
pain and anorexia., Following this operation patient continued to
experience intermittent (R) sided abdominal pain which was twice
investigated with negative findings. Symptoms persisted and in
Jamuary 1963 barium enema revealed an irregular filling defect in
caecum, ?inflammatory ?neoplastic. Laparotamy was carried out in
another hospitel on 11/2/63 when a carcinoma of caecum with
advanced local spread found, Palliative (R) hemicolectomy carried
out and patient transferred for further management when recurrent
symptoms developed in July 1963,

Previous or
concurrent
treatment:

(1) Appendicect and drainage of appendix abscess: |

En another ﬁosmai FRESES — 16/3/62
(2) Lagarotm and palliative (R) hemicolectomy:

or large carcinoma ol caecum extensive

! local spread - also in another hospital 11/2/63

, (3) Rediotherapy: 5,300r to tumour area (R)

l lower abdomen 17/10/63-22/11/63
(1) Cyclophosphemide: 3,000 mg, by I.V.I. 16/12/63=7/1/6L

Cytotoxi
treatmeng H

(9 x 200 mg., 3 x 400 mg.)
3,600 mg, by mouth 8/1/64=26/2/6l
(300 mg. x 2 weekly for 6 weeks)

Clinical|

course
comment st

Carcinoma of caecum presenting as obstructive, acute appendicitis
and overlooked at operation, Continued symptoms finally led to
laparotomy in enother hospital and to the diagnosis of locally
extensive tumour February 1963, When admitted here in August 1963
was compleining of pein in R,I.F,, constipation and backache, Known
to have residual tumour in abdomen and a full course of radiotherapy
was therefore given in October 1963, This course was completed
without incident but abdominal pain and backache persisted and, if
anything, were more severe, Bowels remained constipated. Liver first
palpable on 26/10/63 and noted to be jaundiced on 19/11/63. By
28/11/63 was experiencing considerable backache, was listless and
anorexic and jaundice was marked., Inview of pain, increasing
jaundice and good general state cytotoxins were commenced on
16/12/63% in hope of obtaining some symptomatic relief. By 23/12/63
backache was minimal and despite increasing jaundice he remained
reasonably well until 4/2/6, then deteriorated rapidly and died at
home 27/2/610-0

Autopsy/




|
|
|

Table ;&{ (continued)

Autopsy | Died at home and post-mortem not obtained,
report: !
Resul t: ; Cytotoxins employed when patient already jeundiced in hope of

relieving severe abdominal and back pain, Despite increasing
Jaundice and increasing hepatomegaly marked symptomatic relief was
obtained for 2} months, No toxic effects from drugs. |

|
i
|




Table 15f

Case: 88 EMH, 17/10/63 Age: 39 Sex: F
Digggosig: Cercinoma of transverse colon with extensive hepatic metastases,
History: | First admitted to another hospiial on 12/9/63 with a L month history

of (R) subcostel pain, vomiting, weight loss and amenorrhoea, Bowels
regular but blood in motions. Examination at that time revealed a
greatly enlarged irregular liver and at laparotomy on 26/9/63 a
carcinoma of transverse colon with extensive hepatic metastases was
found, No operative procedure was undertaken and the patient
transferred for further management, No previous or family history

of note, '

Previous or

(1) Laparotomy: in another hospitel., Carcinoma of

concurrent transverse colon with massive hepatic involvement,
treatment: No operative procedure and no biopsy. 26/9/63
' (2) Blood trensfusion: 3 pints of whole blood 19/10/63
| (3) Antibiotics: a; Sulphathalazole 17/10/63-28/10/63
| —  (b) Crystamycin 17/10/63-28/10/63
(4) Abdominal paracentesis: 1,000 ml, 25:&65
2,200 ml, IR 63
| 1,000 ml, 14/11/63
C totoxie: (1) Cyclophosphamide: 200 mg., intraperitoneally 25/10/63
:t:y:jreatmen : 2,000 mg. by I.V,I. 26/10/63=4/11/63
| (200 mg, x 10)
3,000 mg, by mouth 13/11/63-4/12/63

Clinical |

Disease already advanced by time of diagnosis, Patient ill, pyrexial
course and and with obvious weight loss. Examination revealed a moderate degree
comments: of ascites and marked hepatomegaly. Anaemic, GCeneral condition

improved a little by 22/10/63 following blood transfusion end

antibiotics, Commenced chemotherapy 25/10/63 and although there was

a little improvement initially, progress was generally downhill with

recurrent ascites, weakness, anorexia, dyspnoea and finally death in

coma on 19/12/63 = 2 months after admission without leaving hospital.
Autopsy Confirmed extensive metastatic disease of liver from ¢arcinoma of
report: colon, Ascites., No other metastases,
Result: No benefit from qytotoxins, but despite extensive hepatic

involvement toxic effects did not occur, 0=1 for 2 moﬁ}tha.




Table 155_

Sex: :F

Cage: 89 E.D. 12/12/63 Age: 35

S50 1 Age =52

Di&osig H Recwrrent carcinoma of rectum, Pulmonary metastases.

History:| Abdomino-perineal excision of rectum at another hospital 2 years
J

previously for histologically proven carcinoma of rectum. Extremely
well until two months ago when she began to experience increasing
pain in perineum, particulerly merked when sitting or walking and
not relieved by simple analgesics, When seen in October 1963 in
another hospital symptoms thought due to coccyx, but excision
produced no relief, Subsequently nodules developed in posterior wall
of vagina, These were biopsied on 17/12/63 and found to be recurrent
adenocarcinoma, No other previous or family history.

(1) Abdominoeperineal excision of rectum: in another hospital, 1961

treatment (2) Biopsy of recurrent tumour nodules: 17/3/63
(3) Radiotherapy: 6,500r to pelvis 30/12/63-6/2/6l

Cytotoxie (1) Vinblastine sulphate: 29 mg. by I.V.I, 21/12/63=7/2/6L

Ireetment (2) Cyclophosphamide: 50 mg. by mouth on alternate dagys from

27/2/6k contimuing

Clinieal Patient experiencing considereble pain in perineum at time of

course and admission; wunable to sit or to walk comfortably end sleep greatly

comments} disturbed, Cenerel health good; no respiratory symptoms, Commenced
radiotherapy combined with gytotoxic therapy on 30/12/63 and within
a few days pain decreased and sleeping improved. By 3/2/64 was
entirely free of pain, posterior vaginal wall was less indurated and
nodular and general health was good, Started cyclophosphemide by
mouth on 27/2/64 in hope of controlling pulmonary metastases since
these were apparently enlerging., Remained well and under continued
treatment at last review June 1964,

Autopsy -

report:

Resulti: Vinblastine used as an adjunct to radiotherapy for control of local

recurrence, Subsequently small oral dose of cyclophosphamide given
to control pulmonary metasteses, Result difficult to essess but
patient remaining well and metastases not advancing rapidly after
6 months, 2-3 for 6 months to date.




Lase: 90 P, W.N, Age: Ll Sex: M
|
Diagnosis: Carcinoma of rectum, Moderately well differentiated adenocarcinoma
| of rectum with invasion of related lymph nodes,
History: 4 month history of rectal pain, diarrhoea and urgent desire to
; defaecate, Occasional abdominal di scomfort. No blood jor mucus in
; stools, General health good but steady loss of 1} stanes in weight
. over 1 year, Patient had reported symptoms 3 weeks and again 5 weeks
- after onset but was not examined and treated symptomatically.
; Extensive carcinoma of rectum at 10 em., confirmed by sigmoidoscopy
and biopsy,. '
Previous or | (1) Laparotomy and defunctioning colostomy: 18/12/63
concurrent extensive tumour completely occupying pelvis with hard,

treatment:

fixzed glands in root of mesentery; colon distended with faeces,

(2) Abdomino-perineal excision of rectum: 9/1/64
malignant tissue known to be left in pelvis and
in abdominal glends,

| (3) Rediotherapy: 500r to abdomen 30/1/64=13/3/64

: (%) usion: 6 pints whole blood 18;/12/63-9/1/6&.

| 5) Antibiotics: (&) Sulphonamide and neomycin = bowel prep.

Antibiotics

i b) Crysteamycin
Cytotoxie (1) Cyclophosphamide: 2,800 mg. by I.V.I. 18/12/63-12/1/63
treatment: (14 x 200 mg.)

| (2) Thiotepa: 15 mg. - local instillation in

pelvis during operation 9/1/6L

Clinical|

Advanced carcinoma of rectum when first diagnosed., Two stage
gourse and abdomino~perineal excision of tumour but palliative only. Because
comments: of delay between stages of operation cyclophosphamide was given

intravenously before and for a few days after the second stage in

the hope of reducing tumour activity and spread., Course of post=-
operative radiotherapy given to abdominal residual tumour, Course
campleted without incident. Discharged home 13/3/64 well, with good
appetite, increasing weight and satisfactory colostomy action.

Remaining well with no evidence of further spread of disease at

review May 1964,

Lutopsy -
report:
Result: Cyclophosphsmide given because of delay between stages of operation

in hope of reducing tumour activity and spread, Thiotepa given as
"prophylactic" measure at time of second stage operation, Result of
cytotoxic therapy cennot be assessed, but no side effects accrued
and patient well 4 months post-operatively




R.G.  9/3/65 Age: 59 M

Sex:

Carcinoma of colon with local invasion of abdominal wall an
omentum, Moderately well-diff'erentiated adenocarcinoma,

d

First admitted to ward 9/3/65 with 3-month history of abdominal

pain, anorexia and intermittent diarrhoea, No weight loss.

Extensive,

locally invasive carcinoma of transverse colon at laparotomy on

17/3/65. No previous or femily history of note.

(1) (R) hemicolectomy: Extensive tumour inveding abdominal
ileun and omentum with spread in tr

meso=-colon towards pancreas.  Exci

wall,
ansverse
sion of

tumour judged at operation to be incomplete.
17/3/65
(2) Blood transfusion: 1 litre whole blood 17/3/65
1% litres whole blood 20/9/65
(1) Thiocolciran: 530 mg. by I.V.I. 26/3/65-2/9/65
(2) Methotrexate: 775 mg. by mouth 26/3/65-2/9/65

In view of extensive nature of tumour and its incomplete rgm

cytotoxins were commenced in hope of oblaining additional
It is to be noted that the early injections of thiocolciran
in moderately severe epigastric pain within half an hour of]
injection, Pain usually subsided within 2-3 hours. No oth
effects, Remained well and on continued treatment 2/9/65 wh

oval,
alliation,
resulted
the

er

en his

haemoglobin fell to 5% and transfusion was necessary. Low
haemoglobin had been associated with vomiting &nd nose ble
1 week, This was accepted as a suitable point to stop trea

s for
ent,

Slow return to good health and at last review on 27/4/66 was well

reriod of treatment before significant bone marrow depressi

in all respects, had gained 1 stone in weight and normal blood
picture.

Lyl -

re

Repult: Treatment commenced in hopes of delaying spread of tumour. Prolonged

on

developed, Treatment stopped after 6 months and patient remained in

good general health, 2=3 for 1 year to date,




GROUP P+ GARCINOMA OF PANCREAS

Table 1b6a
Cage: 92 F,H.-R, 13/2/63 Age: 62 Sex: F
Digrnosis: Carcinoma of pancreas with peritoneal and omental deposits and
ascites, Mucinesecreting adenocarcinoma of pancreas,
Higtory: History of pain between shoulder blades, particulariy after |meals,
for 3 months. Anorexia for 2 months and loss of 5 1b, in weight,
Pain in (L) shoulder with radiation to (L) ear and (I.) elbow for
1 month. Epigastric pain for 2 weeks., Nausea but no vomiting, No
significant previous or family history, Fxamination on admigsion
revealed a hard fixed glend in (1) side of neck, a (L) Horner's
syndrome and a palpable mass in (R) upper abdomen, Chest X=-ray and
barium meal negative, Gland biopsy of neck -~ adenocarcinoma
Diagnostic laparotomy.
Previous or | (1) Laparotomy: 25 litres of bile-stained fluid. Extensive
corncurrent carcinoma of pencreas, covering (R) posterior
treatment: abdominal wall, almost burying gallbladder |and
infiltrating the omenta widely. Numerous peritoneal
nodules, Cholecyst-gastrostomy and biopsy 9nly.
19/3/63
(2) Blood transfusion: 1 litre of whole blood 19/3/63
(3) Steroids: Hydrocortisone and cortisone acetate 23/3/63=25/3/63
Cytiotoxic (1) Mamnitol mustard: 300 mg. by I.V.I. 22/2/63-24/2/63
treatment: (3 x 100 mg.)
(2) Cyclophosphamide: 600 mg. 1(ay TVl ) 28/2/63-4/3/63
6 x 100 Mg «
1,000 mg, by mouth 7/3/63-21/3/63
(3) Vinblastine sulphate: 16 mg, by I.V.I. 29/2/63=10/3/63
(4) Thiotepa: 15 mg. intraperitoneally at time
of operation 19/3/63
Clinical Patient presenting with vague history and diaegnosis of advanced
course and carcinoma of pancreas only finally established at laparot 1 month
g ents: after admission, Clinically the diagnosis of malignant disease was
not, however, in doubt and with a positive gland biopsy eytotoxie

therapy was commenced on 22/2/63, At this stege patient was
nauseated with continued back-pain, Within 2 weeks of start
ment neck glands had considerably reduced in size and press
symptoms less marked, A few days later became jaundiced, a
distended and general condition deteriorated, Leparotomy to
Jjaundice., Tmmediate post-operative condition fair, but by 3
operative day condition deteriorating and despite use of st
progressed to death on 25/3/63. :

Aut




Table 168 (continued)

futopsy Post-mortem not requested.

Teport:

Repult: Disease too advanced when patient first seen to allow of h
benefit from therapy. Temporary relief of pressure symptoms from

glends in neck but no overall effect on course of disease,
0-1 for 6 weeks only.




GROUP P : CARCINOMA OF PANCREAS

Tgplg 16% (continued)
Case: 93 E.L. 1/12/64 Age: 48 Sex: F

Digggad.s:

Cercinoma of pancreas with extensive local invasion and peritoneal

metastases.

;

Admitted to a medical ward in November 1964 with a 6-month
of anorexia, listlessness, lethargy, intermitient vomiting,
of 1 stone in weight, Had elso experienced epigastric pain,
to meals, for 3 weeks, breathlessness and angina of effort,
investigation to be severely anaemic and thought to have a

of stomach, Hysterectomy 2 years previously for menorrhagia;

history
and loss
unrelated
Found on
carcinoma
no

other significant past or family history. Transferred for diagnostic

Previous or
c%mem
freatment:

laparotomy.
(1) Blood transfusion: packed cells of 2 litres 20/11/64
(2) Leperotomy: large, inoperable tumour of
pancreas infiltrating stomach and
liver, Gastroenterostomy end biopsy. 2/12/64

(3) Blood transfusion: 500 ml, whole blood 2/12/6L
(1) Cyclophosphamide: 1,00mg, by I.V,I. 7/12/64-14/12/64
12,250 mg, by mouth 15/12/64=15/4/65

(150 mg, daily)

Presented with severe ansemia and large tumour mass producing

incomplete obstruction to stomach, Commenced chemotherapy

n 5th

postoperative day. No untoward effects and di scharged home [17/12/64,

Remained on out-patient treatment and reasonably well for

1 months

despite steady increase in size of sbdominal mass and moderiate loss

of hair, By 1/14/64, however, general condition was deterio
she experienced intermittent vomiting and appetite decreass
at home 31/5/64,but remained alert and active until 24 hour

ating;
d, Died
s before.

Aukopsy Died at home - no post-mortem obtained,
report:
Repult: Gastroenterostomy was probably responsible for most of posﬂuperative

improvement, but it is significant that the patient remained
reasonably well, active and entirely pain-free despite a large

intre~abdominal neoplasm. lModerate alopecia from cyclophos
starting after 1 month of treatment, reaching a peask after
and then regrowing a little while on continued treatment,
1l =2 for 5 months.

de
7 weeks




g}
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e

J.K.  5/3/62 Age: 65 Sex

Carcinoma of pancreas

First presented in February 1962 with an 8 month history of

increasing epigastric pain, anorexia and weight loss. Thought to

have a duodenal ulcer but at laparotomy 6/3/62 an inoperabl

carcinoma of head of pencreas was discovered, Palliative gastro-
enterostomy, Remained well until May 1964 when returned, n with
increasing epigastiric pain, anorexia, weight loss and steatorrhoea,
Obvious malignant mass in epigastrium., Assessed for cytotoxic

therapy Nov, 1964. Previous prostatectomy 1961, No
pest or family history,

other significant

(1) Pelliative gastro-enterostomy: for inoperable
carcinoma head of pancreas

(2) Analgesics end anti-emetics: from May 196.
(3) Blood transfusion: 1 litre whole blood
(4) Dienabol: orally

6/3/62

31/12/64
1/6/64-25/11/64

(1) Cyclophosphamide: 4,650 mg., by mouth
1,000 mg, by I.V. infusion

26/11 /64~21./12/6l,
25/12/64

2 years of good palliation from gastro-enterostony

for carcinoma of

head of pancreas diagnosed at laparotomy 6/3/62, Returned in May

1964 with inereasing epigastric pain, anorexia and
Temporary benefit from oral pethidine and dianabol

welght loss,

(anabolie
steroid), but symptoms severe and general condition poor 5 November
1964, Then commenced treatment with cyclophosphamide but pj.i.u

weight.

remained severe, continued to have steatorrhoea and to los

Condition deteriorated to death at home on 8/1/65.

g!b

Died at home = poste-mortem not obtained,

No benefit from cytotoxins either on pain or course of disease,

Evidence of increasing bone marrow depression terminally,

0-1 for 6 weeks only,




J.T. 1/12/6 Age: 59 Sex: M

Carcinoma of head of pancreas with extensive hepatic metastpses.

Moderately differentisted adenocarcinoma.

2 year history of increasing central and lower abdominal pafin

particularly persistent and severe over 2 months prior to a
Occasional nausea and vomiting with anorexia and loss of 3

t]
gmi ssion,
tones in

weight over 3 months, Discovered to have diabetes 6 months prior to
admission but no other findings at that time < treated with oral

agents, No other previous or family history of significance

"

(1) Laparotomy: Inoperable carcinoma head of pancreas with|

extensive hepatic metastases, No procedure

2/12/6

(2) Cholecysto-jejunostomy: for obstructive jaundice
due to tumour 8/2/65

(3) Ferrous sulphate: 200 mg, t,i.d, from 17/2/65
(4) Aspiration of peritoneal effusion: 1,125 ml, 8/3/65

5 litres 18/3/65

2 litres 1/4/65
Cy (1) Cyclophosphamide: 1,200 mg. by I.V.I. 14/12/64422/1/65
tre 7,200 mg, orally /12 /6145/3/65

1,000 mg, intraperitoneally 18/3/65-

1/4/65

2

Good recovery from initial laperotomy for advenced carcin

of

pancreas, Started chemotherapy 2 weeks after operation, 2 wpeks

after starting therapy patient's pain decreased and appetit

improved., Thereafter remained well and pain-free for 1 month during

which time he returned to work, Then became progressively Jj
(although remaining pain-free) and palliative cholecysto-je

developed ascites requiring repeated aspiration, Steady de
to death at home on 18/4/65, ) months after starting cytot

was carried out on 8/2/65, Again a good recovery, but grath;w
ns

undi ced
Juno st omy

oration

Aut

re

Died at home = post-mortem not obtained,

Reiult H

Good initial response to cyclophosphamide with relief of pain and
improvement in appetite, Improvement maintained for 1 month|and

thereaf ter, although pain-free, gradually deteriorated,
1-2 for 4 months,




GROUP ¢ : MALIGNANT MELANOMA

Table 1/a
Case: 96 R.C.C. 15/12/62 Age: 52 Sex: M
D:}.L@oxl H .

Malignant melenoma of (R) thigh with lymph gland metastase
Histology of primary and lymph glands (R? groin confimed.al

First admitted to another hospital 30/11/62 with a 4 month

stor
of increase in size and bleeding from a mole on medial aspe& of’ {R)

thigh, He was noted to have enlarged glands in (R) groin at
time but there was no other evidence of spread and he was e
free of other sgymptoms, No previous or family history of n
for past 3 years had lived in Aden, Transferred for further
management after excision of primary lesion,

this
tirely
e, but

Previous or
c@m‘renﬁ
Ltreatment:

(1) Wide excision biopsy of lesion (R) thigh - primary suture

- in another hospital 5/12/62
(2) fag Vide re-excision end skin graefting primary site

b) Block dissection (R) groin
(3) Antibioties: (&) Crystemycin - for infected wound

I

totoxic .

treatment:

22/12/62

(1) Melphelan: 175 mg. by mouth

(2) Cyclophosphamide: 500 mg, by I.V, infusion duriy
second operation  22/12/62

19/12/62118/1/63

[e]

cal

ents:

Presented with obvious malignant melanome (R) thigh with m

excision with skin grafting cerried out at same time as bl
dissection (R) groin, These last operations were carried

operatively. There was gross infection and wide breakdown
wound requiring a prolonged period for healing. Subsequen
developed swelling of (R) leg subsiding with elastic band
Blood count depressed by cytotoxins and finally discharged
19/2/63, At this stage was fit and well., Remained well for
only and then developed a febrile illness with nausea, vomi
neck stiffness, personality change, epileptiform fits, coll
death on 16/3/63,

ng.
ome

weeks

ing,
pse and

Autopsy

Obese,

Jound and greft intact and free of deposits. Large blood clot

in posterior cranial fossa pushing cerebellar hemispheres up off mid

brain, Clot semi-walled off and apparently arising from sm
aneurysm of (R) cerebellar artery, No evidence of metastase
brain or elsewhere in body.

1
in

Cytotoxins given as operation "cover"” and in hope of preven
delaying the appearance of recurrence. !‘oderate degree of b
marrow depression produced and considerable delay in wound
Although there is no direct proof the occurrence of a fatal
cerebral haemorrhage might in part be due to cytotoxins,

ting or
one
b.ealing.




MoSe 18/5/65 Lge: 50 Sex:s F

Recurrent malignant melanoma of (L) leg, Histologically a|typical
naevoeareinome,

First seen with a view to cytotoxic therapy on 18/5/66 for
recurrent malignant melenoma of (L) leg, Patient had first| noticed
a growing black mark on (L) leg one year previously., Biopgy at
that time, at another hospital, confirmed malignant melanomp and
wide excision wi th block dissection of inguinal glands was parried
out, Good recovery from operation, but wes re-admitted to| same
hospital 6 months later with cellulitis of (L) leg. Resolyed with
antibiotic therapy, but limb became lymphoedematous and was| subject
to repeated mild episodes of cellulitie, Remained free of
recurrence of disease until end of April 1565 and then rapi
developed nodules in area of extension and in (L) groin, o other
family history of note,

ious or
congurrent
elatment:

(1) wide local excision of tumour and block dissectfiion of
ands: 19 - in another hospitel,

(2) Antibiotics: (a) 5-day course of orbenin for cellulitis (L)
leg 3=7/9/65

(b) Tetragcycline 50 mg, 6~hourly
7i733-5/ 66

(3) Blood transfusion: 3 litres of whole blood
-' 22/12/65 = 2/2/66

{k) cesics: Various, but in small doses over last 3 mopths
toxie (1) Methotrexate: 277=5 mg. by mouth 4/6/65-13/12/65
tmentt | (2) Melphalan: 720 mg. by mouth 4/6/65 = 13/12/65
(3) 2«ethyl-hyirazine: 2 G, by inira-arterial injection
1./1/66 - 2,/1/66
[4 When first seen on 18/5/65 there was extensive recurrent tumour in
course and (L) eroin, in the fragted erea (L) calf and & few small nodules
entg:

elsewhere on (L) le No other known metastases, Commenced
cytotoxic therapy‘Aﬁ?/GB and after 10 days inepatient trea

was a moderate fall in platelet and white cell counts, T
was suspended for 2 weeks and then resumed as an out=patie
Remained reasonably well and active for 3 months, but then
condition began to slowly deteriorate and tumour masses to
in size and extent, Large gland masses now palpable abov
ligament, Re=admitted to ward 21/12/65 for blood transfu
general condition poor and disease slowly spreading, Hom
weeks and then re-admitted with lerge masses in (1) groin,
bleeding nodules in graf'ted area, swelling aend cellulitis
leg. There was some improvement in condition of leg afte
injection of 2eethylehydrazine (5,P.7,) general condition




le 17b (continued)
Died at home - no post-mortem obtained,

m Although on cytotoxic therapy for six months local disease $lowly

extended to a final ugly fungating, bleeding state, It is|doubtful
whether therapy was of any bemefit, apart from the first few weeks,
0«2 for 7 months, Wild alopecia,




JeSe 13/7/65 Age: 65

Sex: F

Malignent melanoma of (L) foot;
Ulcerated mzlignant melanoma,

skin and glend metastases,

First seen in mid«July 1965 with a history of painful swe
over instep of (L) foot present for three to four weeks, welling
hed been preceded by a blue discolouration of skin of (L) ipstep,

No other significant history er findings at this stage, but| it is

to be noted tkat the (L) foot had been the site of a triple
arthrodesis forty years previously, Admitted to ward 25/7/6€5,
excision and grafting of swelling (L) foot carried out 26/7/6€5.
Histologically lesion shown to be a malignant melanoma,

(1) Excision and grefting lesion instep (L) foot: 26/2/é5
(2) Radiotherapy: palliative to (L) groin 18/11/65 - 15/12/65

(3) esics: Various at intervals throughout treatment

(4) Antibiotics: Tetracycline = 250 mg, 6-hourly by mouth
2L/1/66 = 4/2/66

period,

(1) Melphelan: 25 mg. by intra-arteriasl infusion 7/1/66

(2) 2-ethyl=hydrazine: 1G by intra=arterial infusion 24/1/66
16 by intra arterial infusion 22/3/b6

1,86 by I V.I., 26/3/66 = 12/5/66
3 x 400 mg,
1 x 600 mg,

Total = 3,8G

Glands were first noted in (L) groin one month after excision

and grafting of primary lesion on 26/7/65, By mid-October| 1965
glands in (L) groin were pesinful and numerous, . palliative

course of radiotherapy was given between 18/11/65 and 15/12/65

with shrinkasge of groin glands and moist desquamation of skin in
area treated, Before this course was completed, however, [local
recurrence was:noted in grafted area (L) foot, Recurrence growing
repidly painful and associsted with skin metastases (L) fodt and
thigh, Good response to intre-arterisl melphelen given on 7/1/66
into (L) femoral artery. FPain much reduced and lesion legs florid
Further arterial infusion with 2-ethyl-hydrazine on 24/1/66 produced
little further benefit , Further nodules developed and recurrent
lesion (L) foot increasing in size - considersble local pein,
Transient relief only from further intravenous cylotoxin and ree
admitted for terminal care 18/5/6¢, Died 24/5/€6 from prdgress of
disease,

-
21l

LOD 8/




(eontinued)

report:

No post-mortem obtained,

m {
ot
- 0

Initial good response to intra~arterial cytotoxins, but short
lived, No significant side~effects from treatment,
1-2 for 4 months,




GROUP R : CARCINOQMA OF UNKNOWN PRIMARY

Table 18a
se: 99 C.J.B, 22/3/63 Age: 46 Sex: M
Diagnosis: Carcinoma of unknown primary. Biopsy of umbilical mass - squamous
cell carcinoma, T
Hilstory: First admitted to another hospital on 1/3/63 with a 3-month history

of increasing indigestion and abdominal discomfort, Appetitie good
but progressive weight loss since onset of symptoms, Claimed to be
in reasonably good general health. No bowel or urinary symptoms,
Apart from one brief episode of abdominal pain and diarrhoda

7 months previously there wes no significant past or family history.
Smoked 20/day. Biopsy of mass at umbilicus revealed a squamous cell
carcinoma and patient transferred for further menagement,

(1) Biopsy of umbilical mass - at another hospital 3/3/63
(2) Rediotherapy: 6,000r to abdominal tumour mass 2/4/63-8/5/63

(3) Blood tramsfusion: 2 litres of whole blood 22/4,/63

Cytotoxic
treatment:

(1) Cyclophosphamide: 1,200 mge by I.V.I. 25/3/6327/3/63
4,300 mg, by mouth 1/4/63-20/5/63
2,400 mg. by mouth 27/6/63427/7/63

Clinical
- se and
[+ ents:

Although symptoms were indefinite and patient claimed to f
reasonably well, he presented the picture of advanced intr
abdominal malignent disease with ascites., Large masses of

were palpable in the abdomen with a very lerge mass in low
and (R) abdomen, Liver also palpable, Histology - squamou
carcinoma, primery unknown, Altempt to aspirate ascites pr
10 ml, of pseudo~-mucinous material only., Commenced cycloph
25/3/63% and in view of his good general state radiotherapy |was
started on 2/4/63, By 10/4/63 patient claimed to feel well
complaints of any kind, Completed radiotherapy on 8/5/63
mild dierrhoea and cystitis - no appreciable shrinkage of
mass, Losing a little more weight, Discharged 9/5/63 conti
cyclophosphamide as out-patient but stopped for 1 month fr
20/5/63, By 4/6/63 was remarkably well with good appetite, weight

improving and mass in abdomen reduced in size. lloderate depression

‘of bone marrow requiring cessation of treatment 27/7/63. At last

review 9/3/64 remission was maintained,

Cytotoxins used in conjunction with radiotherapy for contrgl of
advance intra-abdominal melignancy of unknown origin, Despite almost
cachetic state on admission patient was alive, active and well
1 year later, 2=3 for 1 year to date,




Fig. 1: Metastatic tumour at umbilicus,




GROUP N : CARCINOMA O OVN _PRIMARY
contimled)

Jable 18b
Lape: 100 | J.A.  29/8/63 Age: 24 Sex: M

_Q:}._&oaia:

Neck gland biopgy - papillary carcinoma consistent with o
? thyroid or bowel, Primary site remained uncertain despit
mortem examination,

Carcinoma of unknown origin with skin and glandular metaa%ses.

nin
poste

First reported 26/8/63 with a 4=day history of painless swelling
in (L) side of neck, Appetite, weight and general heslth normal,
No symptoms referable to other systems, Smoked 20/day, Inva:rtigated

for 7 thyrotoxicosis aged 15, but negative findings, No ot
previous or femily history of note,

vious or
copncurrent
treatment:

(1) Gland biopsgy (L) side of neck: 31/8/63

(2) Radiotherapy: to (L) side of neck and
(L) axilla - dose not known
3,100r to dorsal spine and
(L) posterior chest wall
2,070r to (L) upper neck

J-l mge tela.d,
0'1 MEe boiodc

(tranquilliser)
400 mg, 6~hourly by mouth

(5) Pleural aspiration: 1,500 ml,

18/12/6
31/12/6

3) Lethyroxine:
(3) Lethro 17/12/6

(4) Meprobamate:
1/1/64

6/9/63-8/11/63

15/1/64
15/1/64

16/9/63-8/11/63

3/1/64

29/12/63-13/2/64

15 mg. by I.V.I,

(3 x 5 mg.)
(2) Cyelophosphemide: 3,100 mg. by I.V.I,
(3) Ihiotepa: 30 mg., intrapleurally

(4) 5=fluorouracil: 2,750 mg, by I.V.I.
T (1 x 250 mg,, 5 x 500 mg,)

(1) Vinblastine sulphate:

1/1/64=20/1/64

3/1/64=-25/1/64
14/1/64-15/2/6L
10/2/64-013/2/6L

v

nical
rse and
entsa:

'oa

- vomiting, Symptoms settled rapidly and there were no new ¢

Rapid increase in size of masses (L) side of neck and (L)
in the short time between onset of symptoms 24/8/63 and ¢
of treatment with radiotherapy 6/9/63. Radiotherapy produce
shrinkage of gland masses and at end of course patient ¢
feel fit and well despite a loss of 10 1b, in weight, Disc
9/11/63 but readmitted 3 dsys later with severe epigastric

findings, By 18/11/63 was again complaining of low back
pain, Had now lost a total of 16 1b, On 13/12/63 developed
pain between shoulder blades and nodules in (L) side of nec
axilla were enlarging., X-rays suggested a lesion about D
Backache increased and further radiotherepy given and L~t!
sumed, Further glend (L) side of neck also irradiated, Pati
extremely/

a rapid

and (L)




Table 18p (continued)

extremely anxious and agitated and required regular sedation,
By 1/1/64 general state was deteriorating, weight and appetite
decreasing, Developed a (L) pleural effusion and cytotoxins were
commenced at this time, Despite using a variety of cytotoxins
general condition deteriorated, disease fungated through n of
chest wall and axilla, hair loss was marked and patient died with
extensive disease 21/2/64.,

Autopsy Died 21/2/6l4, VWidespread tumour infiltration of skin of (L)| side of

report: chest wall, (L) shoulder and (L) axilla with extensive superficial
ulceration, Large necrotic tumour mass 6 cm, in diameter at| (L)
hilum inveding pericardium, Numerous metastases (R) lung, reas
end liver, Mass of infiltrated glends around abdominal aorta and in
porta hepatis, No tumour in thyroid or bowel.

Repult: Marked but short-lived response to radiotherapy but no obvious

benefit from even large doses of cytotoxins used alone and in
combination, Marked alopecia from cyclophosphamide,
0=1 for € weeks only,
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Case No, 100: Carcinoma of Unlmown Frimary

Fig. 1: Chest X-ray 27/8/63. Fig. 2: Chest Xeray 22/10/63.

v

S5

Fig., 3: Chest Xe=ray 30/12/63. Fig. 4: Chest Xeray 7/1/64.
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Case No, 100,

Fig. 5: Chest X-ray 21/1/6. Fig., 6: Chest X=ray 11/2/6k.,

Fig. 7: Tumowr infiltration of
. 8kdin of chest wall:
11/2/64 and L, axilla.




J.MeI., 29/12/64 Age: 54 Sex: F

Undifferentiated cercinoma,

Carcinoma of unknown origin with skeletal and glendular n;etrstases.

First seen in December 1964 with enlarged glends in (R) groin. No
obvious cause found on out-patient investigation &nd admitied over=-
night for gland biopsy 10/2/65. At this stage glands were painless

and patient had no other compleints, Histology of gland s
undifferentiated carcinoma, Readmitted 17/2/65 for further

ed

investigation., No primary lesion could be detected, however, but
metastases present in dorsal spine and mandible, Now complajined of
back pain and aching pein in (R) groin when standing. No relevent

previous or family history.

(1) Radiotherepy: single palliative dose to mid-dorsal spine and

Previous or

c%current (R) groin glands 3/3/65

iroatment: | (o) c1and biopsy: (R) groin = undifferentiated cercinoma, 10/2/65

Cytotoxie (1) Cyclophosphamide: 1,000 mg. by I.V, infusion over 24 hours

irdetment: 14/3/65-15/3/65

800 mg. by I.V,I, 17/3/65-18/3/65
Total = 1,800 mg., I.V.

Clinical Primary lesion not detected despite prolonged, but not exhaustive

course and investigation, Because of pain in dorsal spine and commencing

comments: deterioration, single dose of X-rays given to dorsel spine &nd (R)
groin with some relief, Cytotoxins started 14/3/65 without
disturbance, No significant improvement in condition by discharge
on 6/4/65 end subsequently patient unable to attend as an ofite
paetient, Rapid deterioration and died at home from bronchopneumonia
on 18/4/65,

Autiopsy Died at home, Fost-mortem not obtained.

reqort:

Little or no benefit obtained from relatively small dose of
cyclophosphemide, No side effects. 0 for & weeks only.




Table 18¢

Cage: 102 JW., 11/1/65 Age: 35 Sex: M

Disgnosis: Carcinoma of unknown primery with peritoneal, lymph gland and
cutaneous deposits, Undifferentiated adenocarcinoma with ceprtain
features consistent with origin in bowel,

History: Admitted as a transfer from a medical ward where he had been

admitted on 3/12/65 with a S5-month history of inereasing (R)-sided
abdominal pein, nausea, weight loss, anorexia and constipation,
Cause for symptoms not discovered in medicel ward despite ektensive
investigations, Malignant disease was, however, suspected apd patient
transferred for diagnostic laparotomy. No previous or family history
of note,

Previous or
c%curret@
treatment:

(1) Biopgy of glend (R) exilla: 12/1/65

(2) Laparot ¢ widespread peritoneal and omental
deposgits from undiscovered primary. Biopsy
of wall of transverse colon.

18/1/65

(3) A esics and anti-emetics:
ntermittently throughout treatment
(%) Aspiration of pleursl effusion: 2 litres 2/??5
1% litres 12/3/65
Cykotoxiec (1) Nitrogen mustard: 30 mg. by I.V.I. 22/1/65-29/1/65
ts
ireatment (2) Cyclophosphamide: 2,450 mg. by mouth 15/2/65=9/3/65
nical Patient presenting with widespread malignant disease from primary
course and which remained undiscovered despite extensive investigations and
nts: laperotomy, Commenced cytotoxins 22/1/65 and by 15/2/65 condition
was sufficiently improved to allow discharge home, Frevious severe
abdominal pain less marked, glends in neck and skin nodules smaller,
9 1b, gain in weight, Readmitted 2/3/65 with severe dyspnoea and
large (R) pleural effusion - aspirated. Benefit short lived| and
bilateral effusions required aspiration, Thereafter general
condition deteriorated and died in severe respiratory distress at
home 22/3/65 = 7 months from onset of symptoms,
Autopsy lied at home = post-mortem not obtained,
report:
Result: Objective and subjective benefit from cytotoxins lasting € weeks

only, Nausea, vomiting and increased abdominal pain after initial
injections of nitrogen mustard, but no other side effects,
J=1 for 2 months,




"OTHERS™
GROUP § : RETROPERITONEAL LETOMYOSARCOMA

JTable 1
Ca#: 103 | S.L.P. 24/4/62 Age: 37 Sex: M

Retroperitoneal leiomyosarcoma

E s
s 1B

First reported 28/3/62 with a 3 month history of frequency

pf

micturition, a feeling of incomplete emptying of bladder,
constipation and intermittent abdominel distension, Had bee
of a "lump" in abdomen for 2 months with anorexia end loss

aware
f

welght over same period, Laparotomy 10/4/62 in another hospital
revealed extensive, highly vascular and friable tissue masses

occupying pelvis and (R) lower abdomen, but no obvious p
Biopsy - leiomyosarcoma, Transferred for further management

rye
with

mein complaint of constipation., No previous or family history of

note,
vious or | (1) Laparotomy: large highly vascular tumour masses
concurrent in pelvis end (R) abdomen, Biopsy only.
treatment: No metastases, Carried out in another
hospital. 10/4/62
(2) Bone marrow extraction and storage: 30/4/62
(3) Radiotherapy: 6,500r to abdominal tumour
masses 3/5/62=26/6/62
(4) Blood transfusion: 1 litre of whole blood 12/i/62
(5) Lapaerotomy: findings as before but tumour
even more extensive, No metastases,
Biopsy only, 12/2/63
(6) Sulphonamides: for urinary infection, 10/10/63-17/10/63
Cytotoxic (1) Mannitol mustard: 300 mg. by I.V.I. 11/2/63-13/2/63
ireatment: (3 x 100 mg. over second operation)
(2) Thiotepa: 10 mg. intraperitoneal at operation 12/2/63
(3) Mannitol mustard: 500 mg. by I.V, infusion  1/3/63=3/3/63
(50 mg,/500 ml,/5-hourly)
2,900 mg, by mouth 8/3/63-11/9/63
(4) Cyclophosphemide: 1,200 mg. by I,V, infusion 11/9/63
3,000 mg. by I.V.I, 13/9/63=10/10/63
(5) Vinblastine sulphate: 10 mg. by I.V.I. 1/10/634/10/63
Clinic




Teble 19a (continued)

Clinical
c se and
nts:

Diagnosis of retroperitoneal leiomyosarcoma established fol
laparotomy and biopsy when other investigations had been 1

unhelpful, Tumour irremovable and a radical course of radio
was campleted without incident between 3/5/62 and 26/6/62.

resulted in only slight shrinkage of tumour mass, but urina
bowel symptoms were partly relieved, Remained well and at w
6 months despite slow increase in size of tumour, Readmitte
31/1/63 with recurrent urinary and bowel symptoms and secom
operation carried out 12/2/63 in hope of doing something ful
Tumour even more extensive and friasble than before and even
resulted in prolonged oozing from wound postoperatively. Ful
radiotherapy deemed unfeasible and since cytotoxin "cover"
used at second operation this treatment was continued., Defij

lowing
gely
herapy
This

ry and
ork for
o
i look
rther.,
biopsy
rther
had been
nite

tumour shrinkege had occurred by the end of 1 month, Remained

reasonably well and at work for a further 7 months but was
(9/9/63) readmitted with increasing backache, constipation,
difficulty with micturition and weight loss. Further cytoto
therapy produced only temporary relief and condition slowly
deteriorated with urinary retention and uraemia., Died 15/10,

then

kic

/63.

FEmaciated. Obvious protfuberant mass in (R) lower abdomen,
throughout paerenchyma of both lungs were small tumour nodul
5 mm, in diemeter, Arising from pelvis was a large necrotic
encephaloid tumour infiltrating bladder, rectum and colon,

Scattered
S approx.

arge

dilated veins over tumour. Peritoneal deposits. Liver clear of

deposits,

Initial good response to radical radiotherapy alone and r
mainteined for 6 months, Further 7 months remission with
mustard but only slight benefit from addition of cyclophosp
and vinblastine in later stages. 2-3 for 15 months,

ssion
tol
hamide




"OTHERS"

GROUP § : SALIVARY GLAND TUMOURS

D.L,0. 7/1/63 Age: 42 Sex: M

Mixed selivaery tumour (R) parotid gland with pulmonary metastases,
Histology = typical "mixed" salivery tumour, 7

Small swelling (R) sub-mandibular region excised locelly 1956 in
another hospital, Specimen not sent for histology. Swelling recurred
in 1960 end was re-excised in February of that year, Histology
showed a typical mixed salivary tumour and operation on this
occasion was followed by a course of conventional voltage rjadio-
therapy, Remained well and free of recurrence until 21/12/62 when he
reported with swelling in the irradiated area (R) sub-mandibular
region, Examination confirmed local recurrence in an area marked
radiotherapy scarring, and a solitary metastasis in upper zone of
(L) lung, General health otherwise exdellent, weight steady, No
previous or femily history of note,

Previous or
cogwrrmt
treatment :

(1) Excision of (R) sub-mandibular swelling: as detailed under
History « both operations carried out elsewhere, 1956 & 1960

(2) Rediotherapy: to (R) sub=mandibular area, Deteils not [known,
(3) Radiotherapy: 5,500r to anterior (R) neck, anterior

posterior (L) chest 28/8/63 10/63
(1) Cyelophosphamide: 15,000 mg, by mouth 12/1/63-20/8/63
(2) Vinblastine sulphate: 172 mg. by I.V.I. 15/1/63=20/8/63

(3) Cyclophosphemide: 2,000 mge by I.V, infusion over 40 hours
(10 x 200 mg. 4=hourly) 7/2/64=9/2/64
2,400 mg, by mouth -
continuing 16/2/64=18/3/6L,

Malignant "mixed" salivary tumour appearing with local rec
end a solitary pulmonary metastasis 6 years after initiel 1
excigion and 2 years after excision of recurrence and radio
In view of previous radiotherapy and lung deposit, cytotoxic
was started on 12/1/63 using a combination of oral cyclopho
and intrevenous vinblastine, Remained on this treatment for
during which time he remained fit and well and at work, During this
period slso the locel recurrence and pulmonary metastasis r ned
elmost static, By 16/8/63 was experiencing neuralgic pains in (R)
slde of face and it was decided to try further irradlation to local
recurrence and also to lung lesion, Completed radiotherapy [4/10/63
with relief of sgymptoms and virtual disappearance of lung lesion,

By 30/1/64, however, was again experiencing neuralgic pains in (R)
side of face and chest X=ray revealed multiple metastases through-
out both lung fields. Further course of intravenous cyclophosphemide
with complete relief of facial pain within 5 days, Patient fit and
well at last review 18/3/64, continuing treatment,

8 months

e
=
Pes




Table 19k (continued)

Autopsy
report:

Regt:

Local recurrence and solitary lung metastasis remained static during
8 months of cytotoxic therapy. Subsequent flare-up of disease after
radiotherapy. Further relief of symptoms from intravenous cyclo-
phosphamide given by conmtinuous effusion, Remaining well but with
aslowly advancing disease at end of period of review,
2=3 for 1 year 3 months.
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Case No, 10k: Salivary Gland Tumour

Pig. 1: Recurrent tumour 7/1/63.
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"OTHERS"

GROUP § : RHABDOMYOSARCOMA

Table 1j¢.

Cate: 105 | J.S.W. 28/3/63 and 31/8/63 hge: 53 Sex: M

D sis: Rhabdomyosarcoma of (L) upper arm., Histology - typical appeprances
of rhabdomyosarcoma, rr

History: First noted a small, painless swelling anterior aspect of (12) upper

arm in Jamery 1963, First seen in another hospitel 18/3/63 when
swelling was 1" in diameter, Excised under G.A, end on histplogy
found to be a rhabdomyosarcoma, No gymptoms referable to other

systems and no significant past or family history.

Previous or
eicurrent
treatment:

(1) Excision biopsy of swelling (R) upper arm: in another hpspital
22/3/63

(2) wide excision of primary site and skin-grafting:
under cytotoxic cover 30/3/63

(3) Further wide excision of primery erea and sacrifice

of anterior muscles: ~18/8/63
(4) Rediotherapy: 5,000r to primery erea
(R) upper arm €/9/63-11/10/63
(5) Blood tramsfusion: 2 litres packed cells 21/8/63=4,/12/63
(6) Cardiac stimulants: Digoxin and quinine fram 23/3/63
(7) Antibiotics: Cristamycin 25/11/63=-29/11/63
(1) Mannitol mustard: 1,000 mg, by I.V.I. 29/3/63-116/4/63

(2) Cyclophosphamide: 3,000 mg, by I.V. infusion
> between 25/11/63 and 27/11/63

Presented with small lesion on (R) upper arm which unexpeczedly
proved te be a rhabdomyosarcoma, Primary area widely excised on
30/3/63 under cytotoxic "cover" but skin grafts repeatedly ffailed to
take, local recurrence occurred and further wide excision
required 18/8/63 leaving a large gramlating surface, At t
a course of megavoltage radiotherapy was completed without [incident,
Marked pigmentation of arm, slow healing. By 1/11/63, however, (R)
forearm swollen and there was evidence of recurrent tumour,
metastases on X-ray of chest, Course of cyclophosphamide
intravenously (R) arm produced some improvement and foregq

first anaesthetic, was now worse and required further trea
Forequarter amputation finally carried out on 4/12/63 but dgperation
unfortunately coincided with severe fall in WBC to 700,
postoperative state criticel with severe respiratory distr
tension pneumothorax, developed congestive cardiac failure [and died,
possibly with terminal septicaemia, on 7/12/63,




Table 19¢ (continued)

Au Respiratory failure secondary to collapse of (R) lung and

report: myocardial infarct., Possibly an exsmple of septicaemic shock, Two
small metastases posterior surface (R) lung but none elsewhere,

Repult: Rapidly progressing sarcoma not influenced by any form of treatment,
Cytotoxins of no benefit, produced severe bone marrow depression and

probably resulted in greft failure and terminal septicaemi
0=1 for 9 months,




™ o B Wisian sS4 /¢ a8 e T T # Lo o J
F1Ze 3: Chest A=T'0Y *‘-/_‘f—'—-L/'\-‘J- Fig. 43 Chest Aoy §/12/063,

6 hours post-operation




Case No. 105

Fig. 5: Chest Xersy 6/12/63.
12 hours post-operation

Fig, 6: View of rhabdomyo-
sarcoma R, arm before
operation

Fig. 7: View of rhabdomyo-
sarcoma R. arm before
operation :




" OTHERS "

GROUP § : TUMOURS OF BONE

Table 19d

Cage: 106 |wu,M,H, 5/9/63 Ager 45 Sex: |F

Diagnosis: Chondro-fibrosarcome of left tibia.

History: 15 month history of progressive swelling over upper end of (L) tibia.

Initially pein free but increasing ache smounting, on occasion, to
egnawing pain over swelling for 6 months, Velking with a limp,
General health othérwise excellent and no other aympﬂ(oma. Ho relevant
past or femily history.

rrevious or | (1) Drill biopsy of tumour: 12/9/63
oncurrent ( .
: 2) Radiotherapy: 6,200r to tumour (L) upper

tream;%‘ tibie 9/9/63-21/10/63
(3) (1) mid thigh amputation: L/12/63
(%) Fhysiotherepy:

‘ (5) Blood trensfusion: 3 pints whole blood L/12/63

Gﬂotoxil_c (1) Mamitol mustard: 500 mg. by I.V.I. 10/9/63=14/9/63

treatment: {operetion cover) (5 x 100 mg,)

Clinic Clinicelly end radiologically, slowly growing malignant tumour of (L)

course tibia. No other lesions, After initial 1,050r to tumour, drill biopsy

¢ omnents: was carried out and confirmed diagnosis of chondro-fibrosarcoma,
Course of radiotherapy completed without incident. After interval of
3 months, without appearance of metastases, a (L) mid thigh
amputation was carried out, Uncomplicated postoperative recovery, but
stump slow to heal, Remeining well and free of evidemce of recurrence
of disease at review March 1963.

Autop sy -

report:

Result: Cytotoxin given as "cover" for drill biopsy and not possible to

assess result, No adverse effects other than area of induration at
site of cytotoxic injection (R) arm - no actual ulceration,




Case No, 106: Osteogenic Sarcoma of Tibia

1.0 f

Fig. 1: ZXeray of Tumour. Fig. 2: fppearance of Affected
Limb.

- - 3 4 |
Mg. 3: Cut Surface of Tumour After |
Limb Amputation. |




"OTHERS"

GROUP S : CEREBRAL TUMOURS

Sex: M

WoJoPe  9/4/62 and 11/10/63 Age: 39 Sex

Frontal astrocytoma, Grade III,

First admitted to another hospital on 26/3/62 with a 15-mo
history of headaches, minimal paraesthesiae in (R) arm end
vomiting. Investigations confirmed presence of a space-oce
lesion (L) anterior temporo-frontal region, (1) frontal-lo
29/3/62 established the lesion as a Grade IIT astrocytoma,

h
ecent

ying
ctomy

Uninterrupted postoperative recovery and transferred for further
menagement on 9/4/62, No previous or family history of significence,

(1) (L) frontal lobectomy:

for Grade III astrocytoma - at pnother

urrent hospital 29/3/62
treetment: (2) Rediotherapy: to (L) fronto-temporal region - dose not| known
17/4/62-5/6/62

Cytotoxic (1) Cyclophosphamide: 800 mg, by I.V.I, 28/10/63=3/11/63

tréatment (&% x 200 mg, )

Clinical Following initial surgery and course of postoperative radiotherapy

course and patient remained remarkably well and at successive reviews petween

comment 8: 10/7/62 and 11/10/63 was judged free of recrudescence of digease,
Appetite, weight and general health excellent. Returned to work and
to driving a car. No detectable neuwrological defect or perspnality
change. Readmitted 11/10/63 with 6-day history of recurrent head-
aches end occasional vomiting, Within a few days he was experiencing
frequent, severe frontal headaches, vomiting and demonstratfing
episodes of bizarre behaviour, General state remained good but
general deterioration in mental state with occasional luecid periods,
Cyclophosphanide was started 28/10/63, but insufficient given and
increasing vegetation to death on 27/11/63.

Autopsy No post-mortem obtained,

Complete and prolonged remission from surgery and radiother
advanced cerebral tumour, Cytotoxins exhibited late in tem
illness and produced no obvious benefit, 0 for 1 morth foll
cytotoxins,

ppy for
inal

owing
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TARLE 30

THE C PY OF CANC

QF TOXIC EFFECT

Number of Cases
Nature

Male Female
I, Gastro-intestinal 20 5
2, Bone Marrow 12
3« Integuments 1 /A
4, Central Nervous System 3 4
5e Cardio-vganula: Systenm 10 3
6, Cenitoeurinary System 5 > |
7« Others 15 6
Total 79 40
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FECTS « RESULTS BY SEX AND AGENTS USED

NATURE, INCIDENCE AND SEVERITY OF TOXIC FF
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CHEMOTHERAPY OF CANCER
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2 = lModerate to severe
3 = Very severe

1 = Mild to moderate

i il L L e L e e I e IO T

1
1
1
1
1

i 1~ 1

KEY

I O

L
Lo e S e N JOUN UUN NOON JO0 - JL NO JON JO O OO O Y. O

| S 5 T o o T O SO O IO O O O T O

o o~ Iy ooy 0 N
L] L] i
3 2 g a4
s> > e = . . * .
? gt; ::b'oa.%,:?"z.-“?.n; “-1().'(.3.

Stomach and
"
Colon and

Oesophagus

Rectum

"

"

n

"

"
Pancreas

i)

"
Melanoma

n
Urknown

n
Others

"

79
81
82
83
8L
86
88
89
91
92
93
95
96
97
99
100
102
105
106




/4 B 3 - 4 T - - 1 B q
4 - S — .
il £ & W = 4 S I e = Z T [ SRy
&7 - - : Z ; - - = B Ei
- - - - - - - - - - hl
€ I = = 4 T = = T | et (°)
- - - - - - - - - - h
N K T E ¥ 1 LI ¢ = E ; Z " SR (v)
8 3 ¥ = 4 - —_ — T - - . am TToAN01d8.415 (°)
% - i - T 5 - 3 - - - - |
62 Igz 5 T —~ 3 = = T i £ 7 UHIRad (a)
4 = - Jj = B : - - = - = ;g Era o )
K% s T - T o~ — > — % T T SOTI0OTqRIUY  °¢
- - - - - - - - - - M:
Ty - - - - - - - - . ——[F0TTysusay, Jo199eld  *2
¢e T o 2 9 6 = - T - F i
(I3 - I I - L S B g5 S B o s et M
(¥*1°d°q) (») (o=) | (392)} (&) (a) (9) (€) ()
s AIVEAHI TATINOLINS
STVIOL saeqy0 | swoweren | *1°1%9 | *1°n*9 | 3seeag |wTwemmeq | ~oydwdy | Sung |suriFpoy — 20 TEnIve
SINO¥H ¥NOWAL IVdIONTEd
2¢ TIavd

SAN0¥YH UNOWNL TVdIONINS ANV XaS X4 SITINSHY = AJIVHIHL HALIMO04INS 40 HHNLVN

WIONVD Jd0 AJVEMHIONIHD




*MaTASI )SBT ®
SATT® TTTAS oaau 8z yomuym jo JOT = §68%) 19308 »

«8L .

= = = = = = = = = S
& lmn - — — - - — - = - 0 saoy10 */

] = = = E 2 = = 8 = =Tz
c I3 T = . -~ e -~ I - — _— eunTTel Teusy *9

ﬂlﬂﬂl.ln - - T - - - - - - ¥ |
e I -~ - T - - p— - - - W 9T TR MOIIB)=-2UOT °¢
.._ ﬂ-N—.[rl.mu - - - |m - - - - - M -
4 T m o p- por - ¥ - — - umﬁl sFeyarromary %
R3] R = i o - s - N e .
8 I3 A T = > = > ~ - - W etwesotydes *¢
(7ie)f ¢ T = - - z - - = - Fi sanrted |
ELN e - = T - - - % - ] 4mieardsou-otore) >z
TR | ¢z 4 Z 4 Z 3 - - 5 - - -
9% & c - 3 T — B T 3 > eseasTq Jo ssexdoay °T
(TTaa)] (9 | (n)| Or9)| (@) (@ () | @] () i

BWO2TBS
e yoaye o Tene
SIVIOL |0, LENOUNTON L S X0 1 £ 0 21 30000q | vpmueomen § soudelr ) Dent | SUREOVOR ) ws HIVIQ 20 SESAYD
S4N0¥Y HAOMAL TVdIONITEL

SINO¥) UNOWAL TVAIONIHd NV XAS AH SLINSAY = HLvAd 40 Sisnvo

TIONVD 40 Al VEHLOAHD




53.

ASSESSMENT OF RESPONSE TO TREATHENT IN
PRIICIPAL TUMOUR GROUPS

The benefits obtained by the use of cytotoxic drugs vary with
the nature and extent of the tumour, with the particular agent used
and, to a lesser extent, with the mode and route of administration

employed. The results obtained in this study lar accord with
22,23, 2y 57,40, 41,45, 78.

those reported by other workers.

Even with the small numbers available, it is clear that
cytotoxic agents are of value in controlling the symptoms and
progress of Hodgkins Disease. The alkylating agents, nitrogen
mustard, mannitol musterd and cyclophosphemide were found to be the
most useful in this condition. Vinblastine sulphate and, in one
case, uracil mustard have proved of benefit in produeing further
remission when relapse occurs with other agents.

Cyclophosphamide and vinblastine sulphate produced worth-
while remission in two of the three cases of lymphosarcoma but were
without effect in the third case., This virulent form of malignant
disease requires the application of ell modalities of treatment of
which /




which chemotherapy is perhaps the most important. Evenso, prog-
nosis remains uniformly bad.

e) Leuksemia (4 Cases)

Worthwhile remission was obtained in one case of acute
nyeloid leukaemia using &memqpto—-purine but in the remaining
three cases one of which was acute monocytic leukaemia, nitrogen
mustard and cyclophosphamide were used without effect.

In each of the above groups, the use of cortico-steroids has a
definite part to play in the control of symptoms and in the main-
tenance of remission, They are of particular velue in patients
who develop haemolytic anasemia or thrombocytoczemia, There is no
evidence, however, that they prolong life and the complications of
their use are considerable.

2. Careinoms of the Lung (15 Cases)

Subjective and objective improvement was cbtained in approxi-
mately 50 per cent of the cases of carcinoma of the lung treated
in this study. The principal agents used were cyclophosphamide
and nitrogen mustard. The greatest benefit was obtained in those
patients who had not received priocr radiotherapy or in whom radio-
therapy had been given a minimum of three months previously.
Remissions were usually shart-lived, but in twe cases the disease

was controlled for one year,

3/
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S ma of £ e

Cytotoxins have a definite part to play in the control of
advanced carcinoma of breast as confirmed by this study. In
addition, carcinoma of breast lends itself to the prophylactic use
of cytotoxic drugs and although the patients in this series have
not been followed for a sufficient period of time, there is evi-

31,55, 58, 60
dence from other centres that definite benef'it accrues from such
use., The agents most useful have been cyclophosphamide, thiotepa
and vinblastine sulphate., The combination of cyclephosphamide
systemically and thiotepa intrapleurally or intraperitoneally is of
particular value, Cyclophosphamide and vinblastine have also
proved a satisfactory and effective combination. Some of the most
satisfactory and complete remissions were obtained in this group
and, in two cases, extended over a period of one year. Approxi-
mately 30 per cent of the patients obtain a good to excellent sub-
Jective and objective response and a further 10 per cent experience
subjective benefit. Two of the cases of carcinoma of the breast
in this series were considered to have been harmed in that their
deaths were probably accelerated by the use of cytotoxic drugs.

a) of Ov, 6 e

Carcinoma of the ovary is partiocularly aszenable to
cytotoxie /
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cytotoxic therapy with egents such as cyclophosphamide and thiotepa.
In the six cases in this series, good tumour regression and pro=-

longed control were obtained in four. In the remaining two cases
glight subjective benefit was obtained in one ond no effect in the

other.

b) Testioular Tumours (5 Cases)

Malignant diseesse of the testis, once it escapes the
control of surgery and radiotherapy, is only slightly influenced
by the use of cytotoxic agents including methotrexate, vinblastine
sulphate and cyclophosphamide. Transient subjective control was
obtained in two cases, but objective benefit was not evident.

In the five cases of renal carcinoma treated, subjective
improvement was obtained in two cases with the use of cyclophos«
phamide by intra-arteriel injection. Objective improvement alone
was obtained in one case using intravenous cyclophosphamide.

Marked resolution of pulmonary metastases was, however, accompanied
by the development of severe toxic effects and the patient remained
throughout her course in hospital (Case No. 65. Fig. 3).

No benefit was obtained in the one case of careinoma of
the bladder using 5-fluocuracil or in the one case of carcinoma of
the /
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the prostate with cyclophosphamide. In this last case severe

depression of the bone marrow occurred and accelerated the patient's

The response of gastro-intestinal tumours to cytotoxic

therapy has been studied with particular interest. These tumours
are generally regarded as non-sensitive to radiotherspy and to
chemotherapy. Some benefit has, however, been cbtained in 40
per cent of the cases of gastro-intestinal malignancy treated in
this series. The principal chemotherapeutic agents used were
methotrexate and thiocoleciran in combination, and cyclophosphamide
alone or in combination with thiotepa or vinblastine.

5-!'1:.%;1'5&11 was not used in this series, but reports in the
literature suggest that this is the most satisfactory agent
available for treating tumowrs of the gastro-intestinal tract.

No benefit was obtained in either of the two cases of
carcinome of the oesophagus using eyclophosphanide,

b) Carcinoms of Stomach (8 Cases)

The response of gastric carcinoma to cytotoxic agents has
been poor, but subjective benefit lasting for periods of three to
five months was obtained in three cases using methotrexate and
thiocoleiran, /




thiccoleiran,

In carcinoma of the colon subjective benefit was obtained
in three cases and objective benefiit in two, using combinations of
methotrexate and thiocoleiran, cyclophosphamide and vinblastine
sulphate, or cyclophosphamide alone,

Four cases of carcinoma of the pancreas, included under

the Group headed "Others", were treated, one with a combination
of cyclophosphemide, vinblastine and mamnitol mustard and three
with cyclophosphamide alone. Short-lived subjecctive benefit was
obtained in one case, but no benefit in the others.

In the three cases of malignant melanoma in the series,
little or no benefit was obteined with the use of phenylalanine
mustard (melphelan) or 2-ethyl hyrazine. In one patient (Case No,
16) the prolonged use of melphelan is thought to have been a factor
precipitating a fatal subarachnoid haemorrhage.

7. QOthers (8 Cases)

Included under this heading are examples of bone, cerebral and
retro-peritonsal /
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retro~peritoneal tumours and cases of unlmown primary origin,

These cases were mainly treated with cyclophosphamide alone or in
combination with vinblastine, thiotepa or mannitol mustard. Sub-
Jective benefit was obtained in two of these cases and objective
benefit in one, but only one patient in the group survived for more
than a year from diagnosis.

In summary, it may be stated that cancer chemotherapy is of
definite benefit in malignant diseases of the reticulo-endothelial
system and blood~forming tissues, of the breast, ovary and lung.

It is of less value, but still has a useful part to play in the
management of tumours of the gastro-intestinal and genito-urinary
tracts., Occasional benefit may be obtained in tumours of the
pancreas, in melanomas and in tumours of unknown origin. No benefit
derives frrom the use of cytotoxins in sarcomas and in tumours of the
oesophagus, adrenal gland and larynx.
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ZABLE VII

CHEMOTHERAPY OF _CANC

NS USED OF ASSESSING PON;

1e Subjective Assessment

a) Improved appetite

b) Improved wellbeing

¢) Reduction or loss of pain
d) Improved function

24 0b tive Assessment

Ea Arrest of tumour growth
b) Measurable decrease in size or volume
of & tumour or its metastases
(1; visible
(ii) by Xeray

¢) Biochemicel changes
d) Weight gain
e) Reduced pyrexia, bleeding or discharge




TABLE VIII
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CHEMOTHERAFY OF _CANCER

E=EFFE TMENT

Gastro=-intesti Tract

a) Nausea and vomiting

b) Diarrhoea

¢) Pain

d) Bucco=labial ulceration and bleeding
("sore gums")

geg Sloughing of mucosa

f) Liver damage

Bone Marrow

&) Anaemia

b) Leucopeniea

¢) Thrombocytopenia
d) Complete failure

Integument s

Dry, scely skin

Alopecia

Ulceration at injection site
Rashes

0o o

ent N ou t

b) Depression

a) Neuritis
¢) Halluecinations and paranocia

a) Respiratory infection
b) Genitoeurinary tract infection

¢) Wound infection and wound healing
(d) Gram-negative septicaemis

Suppression of immunity




The advent of effective chemotherapy has provided a further
approach to the management of malignant disease. Used alone, or as
an adjunct to surgery or irradiation, the agents at present availeble
have much to offer. While principally indicated in the management
of the advanced case, cytotoxins may now be employed to prevent or
control spread and recrudescence. By using combinations of drugs,
attacking different metabolic pathways within the cell, effectiveness
may be increased and toxicity reduced. Sophisticated techniques,
such as permssé.on, alterations of oxygen tensi%: 9%5, and autologous
marrow infusion are of value in specialised units, but, in the
practical management of cancer, simplified, low-cost, out-patient
chemotherapy is the desired aim.

Objective means of assessing response are escential if results

obtained in different series are to be compared and observer bias is

to be eradicated, DBiochemical changes in blood and urine, foll
the exhibition of cytotoxic agents, constitute the most fruitful line

of research and it should be possible to identifly, at an early
stage, those patients being benefitted. Almost as important, is the
identification of those patients in whom continued use of cytotoxins
is unlikely to prove beneficial, so that treatment may be withdrawn
and hazards avoided.

The incidence and severity of toxic effects may also be reduced

by /
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by controlled maintenance therapy at sub-toxic dose levels. The
occurrence of these uﬁ‘ecta, however, will contimue to limit the
application of cytotoxic agents and much research will be required
before ideal agents become available.

The assessment of response to treatment, the incidence,
severity, significance and management of toxic effects, the sig-
nificance of hepatic metastases in relation to response and toxicity
and the cause of death in treated patients, are considered the out-
standing problems in cancer chemotherapy. These aspects constitute
the main points of this discussion.
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o) ssment; of

(Tables VII and 27).

The assessment of response to treatment consiitutes one of the
most difficult aspects of cancer ohamotherapy.l S0 mony problems are
involved in the management of patients with advanced malignant
disease,that surmise,impression and observer bias cannot be entirely
eradicated from the assessment of a controversial treatment. The
mere placebo effect of an interested medical attendant, regularly
reviewing a patient with advanced cancer, may be considerable,

The physician may convey his own enthusiasm to the patient with the
result that the correct interpretation of symptoms and even of
clinicel signs is delayed or avoided. Particular stress has
accordingly been placed, throughout this study, on achieving an
accurate and unbiased assessment of response to treatment, This
may be discussed under the two broad headings of Subjective Assess-
ment and Objective Assessment.

I.

a) Improved appetite

b) Improved well-being
¢) Reduction or loss of pain
d) Improved function.

a) /
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e) Improved appetite ond b) Improved well-being

Improvement in appetite and general well-being may represent no
more than the eff'ect of such measures as bedrest, reassurance,
correction of anaemia, or intercurrent infection,or result from a
palliative surgical procedure. They are of little real value in

assessing response to ocytotoxic therapy.
¢) o oss of

The significence of reduction or loss of pain may be difficult
to determine and may equally well result from the use of simple
supportive measures such as rest, sedetion and analgesia, If,
however, pain has been severe and previously unrelieved by analgesics
then relief following rapidly on the exhibition of cytotoxiec drugs
may be reasonably aam'ibet_l to their effects.

d) Improved function

Improvement in function of an affected system, organ or limb,
for example, improvement in liver fumction, reduction of dyspnoea
following correction of a malignant pleural effusion,or return of
function in a limb by relief of tumour compression of nerve roots,
following cytotoxic therapy, is also difficult to assess. The
mere mechanical removal of fluid from the chest or abdomen may be
sufficient to account for any improvement which ensues, while
reduction of associated oedema and infection may simulate reduction
in /




in tumour mass.

While subjective improvement following the exhibition of gyto-
toxic agents has been carefully noted throughout this study, little
significance can be attached to the findings recorded (Table No.27)

II. OBJECTIVE ASSES

a) Arrest of tumour growth.

b) Measurable decrease in size or volume of & tumour or its
metastases.

¢) Biochemical changes: significance of changes in / 2
globulin and serum uric acid. ]

d) Weight gain.
e) Reduced pyrexia, bleeding or discharge.
f) Morphological changes in tumours.

The only acceptable means of assessing tumour response to cyto=-
toxic drugs are objective and include a) the demonstration of arrest
of a tumour or its metastases when, previously, growth had been rapid
and obvious; b) a decrease in size or volume of a tumour ar its
metastases on direct measurement or on serial Xe-ray examination,
The results detailed in Table 27 fulfil these criteria.and little
significance can be attached to published reports, unless the re-
sults obtained are based on similar assessments.,

c) Biochemical changes; the determination of biochemical changes
either in the blood or urine, e.g. changes in serum or urine uric

acid, in serum protein patterns or in certain serum enzymes,
constitutes /




constitutes the most effective and most promising line of objective
assessment, Changes in plasme proteins, serum electrophoretic
patterns and serum uric acid levels, form an important aspect of
this study.

It is believed that a definite relationship exists between tumour

response and changes in the serum electrophoretic pattern and that
tumour breakdown results in measurable changes in serum urie acid
levels,

It can be seen from Table 28 that in 60, of the cases in this
series, the-/ 2 globulin fraction of the serum electrophoretic
pattern was raised, of'ten to a marked degree, wvhen the patient first
presented. If cases demonstrating advanced disease or metastases
were considered alone, then the percentage showing a raised / 2
globulin fraction was 75.

From this table it can also be seen that the serum uric acid
was initially raised in 307 of the patients and could be further
altered by treatment with cytotoxie drugs.

The significance of these changes in the ./ 2 globulin and uric
acid levels in relation to the chemotherapy of malignant disease has
already been made the subject of a separate stutly.79 The main con=-
clusions of this study were that changes in the, 2 globulin fraction
of the serum electrophoretic pattern are a guide to tumour activity
folloving treatment with cytotoxic drugs. A persistently raised
level /
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level suggests continued activity and a falling level, tumour
control, Changes in the serum uric acid level were similarly
considered to represent alterations in tumour breskdown.
Combining the changes in -/ 2 globulin and scrum uric acid
levels, estimated before and at frequent intervals during the
administration of cytotoxic drugs, is considered a valuable ob=-
Jective means of assessing tumour response. Furthermore, this
assessment can be made within two to three weeks of commencing
treatment in those cases in which response is likely to occur.
By this means the small percentage of patients with solid tumours
likely to be improved by continued cytotoxic therapy can be identi-
fied and the remainder spared the potentisl hazards of treatment
which will not be beneficial, This work remains incomplete and

continued studies are necessary.

d) Weight gain

One of the most sensitive indices of active malignant disease
is anorexia. Loss of appetite results in loss of weight and while
improvement in appetite may result from a number of other factors,
as discussed above, positive gain in weight may be regarded as an
objective indication of improvement. Patients in this study have
accordingly been weighed before and at intervals during treatment
and gein in weight included under "Objective benefit" in Table 27.
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If infection can be excluded, then reduction of pyrexia,
bleeding or discharge from a tumour may also be regarded as ob-
Jective evidence of response, Their importance in this context is,
however, largely confined to the assessment of response in malige-

nant disorders of the reticulo-endothelial system and blood=-forming

organs.

As detailed in an earlier section,this aspect of the s tudy,

because of the difficulties involved in processing post-mortem

terial and in getting a series of suitable biopsies for study,
abandoned and it is hoped will be taken up in due course,

In the final assessment of tumour response to chemotherapy the

nly oriterion of success is the extent by which a patient's gpdurable

efu may be prolonged. Less emphasis has been placed in

s study on the total duration of response or survival (Table 20)
han on the guality of response obtained over even short periods.
ttle significance has been attached to the time spent as a hospital
~patient. The aim of treatment has been to meintain the patient

an out-patient regime and, whenever possible, to restore the
atient to normal activities. Such assessment requires repeated

t-patient review, the correction of associated conditions, such as
» intercurrent infection and intermittent bouts of vomiting

or /
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or diarrhoea and contimueuns reassurance. By these means, patients
have frequently remained at home and active when they would other-
wise have been admitted to hospital for terminal care., In cancer
chemotherapy, the tumour being treated will, with few exceptionms,
inevitably escape control within a matter of weeks or months.

It is believed by some that if remission is obtained treatment
should be stopped until relapse commences when a further course of
therapy is given in an attempt to achieve further remission. By
this means two, three or more courses of the same or of a different
agent may be employed at intervals of a few weeks to a few months,
Others believe that if remission is obtained, treatment should be
continued to prevent relapse and that maintenance treatment with

& small dose is unlikely to producae severe toxic effects without
adequate warning, Both methods have been employed in this study
and the weight of evidence is in favour of a regime which combines
an initiel intensive intraveﬁous, intra-arteriel or intra=cavitary
course of treatment as an in-patient, with low=dose oral or intra-

venous out-patient therapy.
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(Figs. 1=-8) Tables VIII, 30 and 31.

The hagzards associated with the administration of cytotoxic
drugs is the most important factor limiting their usefulness,while
the incidence and severity of the t oxic effects produced frequently
determine the total dosage and the durat-:l.on of treatment, This
toxicity derives, not from an inherent property, but from the
similarity of their action on normel and malignant cells, The
prineipal toxic effects invelve, therefore, the rapidly dividing
tissues such as those of the bone marrow, liver and gaestro-
intestinal tract. The minor qualitative differences which exist
between malignant and normal cells, cannot yet be exploited clini=-
cally and at this stage the occurrence of toxicity is inseparable

from the use of anti-cancer drugs.

P Tox]

The toxic eff'ects encountered in this study mey be grouped
under five main headings as detailed in Table VII

1. Gestro-intestinel Tract
as JAnorexias, nausea and vomiting.
b, Diarrhoea.
¢. Pain.
d. Bucco=labial ulceration and bleeding.
e. /
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e. Sloughing of mucosa, f. Liver damage.

Disturbances of gastro-intestinal function are common during
treatnent with cytotoxic drugs, particularly with those of the
alkylating group. Although the effects produced are more severe
with some drugs, e.g. nitrogen mustard, than with others, e.g.
cyclophosphamide, the incidence and severity of these effects are
more closely related to duration of treatment and total dosage than
to the agents themselves,

Anorexia and nausea were experienced at some stage by most of
the patients in the study. Usuelly mild and of short duration,
these symptoms were readily controlled by anti-emetics and did not
necessitatechanges in treatment. Vomiting, which could be directly
attributed to cytotoxins, occurred in twenty-four patients (235%).

In three cases it was mild to moderate and required temporary
reduction in dosage only; in the remaining twenty-one cases
voniting was of sufficient severity to warrent cessation or pro-
longed reduction in dosage.during meintenance therapy. From the
patient's point of view,nausea and vomiting are among the most
distressing of the effects produced by anti-cancer drugs. VWhile
patients may remain unconcerned by low white cell or platelet counts
they are often reluctant to continue with treatment producing nausea,
loss of appetite and vomiting.

Diarrhoea,directly attributably to anti=-cancer drugs,has occurred
in 7 (6%) of the patients studied. In 6 it was considered severe
and /




and required cessation of treatment; in the remcining case treatment
was continued, but with a lower dose. This side effect was most
commonly seen in association with drugs of the antimetabolite group.
The agents particularly associated with diarrhoea weré Thiocolciran,
5-fluorouracil and Methotrexate. As might be expected, diarrhoea
occurred most frequently in those patients with primary gastro-
intestinal tumours.

Severe pain at the site of the primary tumour or a large
metastasis was experienced in 9 patients (§.) following intravenous
or intra-arteriel injection of cytotoxins. In 6 ceses the pain was
mild to moderate and could be controlled by simple anaslgesics, in
the remaining three cases it was severe, associabed with marked pallor,
near collapse and only incompletely relieved by pethidine or mor-
phine, The pain usually commenced within twenty minutes to one
hour of the injection, persisted for two to six hours and then
gradually subsided.

Severe bucco-labial ulceration and bleeding cccurred in 6 (5%)
of the patients treated and, in each case was associated with the
use of Methotrexate, This distressing toxic effect was only seen
when the total white cell and platelet counts were depressed. The
occurrence of bucco-labial ulceration in the patients under study
has been regarded as an indication to reduce or temporarily stop
treatment, but in three cases treatment was subsequently resumed
without further incident. Most commonly, the lesions developed
along /
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along the line of 1lip closwre in the bucco-labial sulcus or on the
edges and under surface of the tongue. The invariable complaint
of the patients was "soreness of the mouth" and in three cases was
of sufficient severity to prevent ingestion of food or fluids.
 8loughing of the mucosa of the gastro-intestinel tract is a
severe effect of certain drugs of the antimetabolite group,
particularly Methotrexate. This is an extreme manifestation of
the toxic effects of anti-cancer drugs on the gastro-intestinal
tract and was seen in only two cases in this scries. liucosal
destruction in these two cases was associated with profuse
diarrhoea, dehydration, severe electrolyte imbalance, profiound
collapse and death, At post-mortem the appearances of the small
bowel were similar to those of a neorotising enteritis, Bacterio=-
logical culture of the stools was negative in both cases, but it
is believed that they represent examples of superinfection following
depression of the body defence mechanisms by cytotoxic drug.
It is possible that some of the other cases of diarrhoea seen in
this series were milder forms of gastro-intestinal mucosal damage,
but direct proof of this is lacking.

2.  Bone Marrow
a. Anaenmia.
b. Leukopenizs.
¢. Thrombocytopenia.

d. Complete failure,

The/
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The effects of cytotoxic agents on the f:one marrow and perie
pheral ,'bll_ood picture have been studied in detail by a number of
workers, In this study, examination of the bﬁne marrow was carried
out in 82 (80%) patients and of the peripheral blood in all patients
prior to commencing treatment and at intervals thereafter, The
changes occurring in the marrow and peripheral blood were noted and
the incidence and severity of toxic depression recorded (see Table 31

In 12 (11%) cases, most of whom received cytotoxins as a
prophylactic measure only, the bone marrow showed little or no change
and this was reflected by persistently normal peripheral blood counts
The principal finding in 80% of cases was a depression of all the
blood forming elements of the marrow and in these cases the periphera
blood picture showed varying degrees of anaemls, leucopenia or
thrombocytopenia, These changes were most frequently associated
with the alkylating agents, but the antimetabolites were, by their
nature, more specifically effective against the white cell series,
Within these groups, certain agents are more toxic to one cell series
than to others, For example, cyclophosphamide affects the white
cell series without affecting the thrombocytes to the same degree,
Myleran shows a selective destruction of the myeloid series as com=
pared with the lymphoid series and is theref'ore of value in the
treatment of chronic myeloid leukaemisa,

The effects of cytotoxic agents on the blood=-forming organs are
lergely a function of dose and duration of treatment, In three

sases/

=
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cases (77, 78 and 70), however, an apparent sensitivity developed
so that severe depression of all cell series was produced with even
small amounts of drug. Complete bone marrow failure, although
uncommon, may therefore occur in the very early stages of treatment,
and be associated with pancytopenia and a rapid downhill course,

It may elso develop as a terminal event followingz prolonged cyto=-
toxic therapy as in cases 31 and 71 and this stage is usually
associated with severe intercurrent infection involving chest, skin
and intestine.

Frequent estimations of white cell count, differential white
cell count, platelet count and haemoglobin constitute the principal
means of controlling cytotoxic therapy. In the majority of cases
it is the eff'ects on the bone marrow and peripheral blood which
ultimately limit the application, duration of treatment and dosage
of many of the cytotoxic agents. It is essential that frequent and
accurate counts are available vhenever patients are being treated
with these drugs. If the development of toxic effects on the bone
marrow are detected at an early stage, their severity may be limited
by reducing the drug dosage or by temporarily withdrawing treatment.
Al though the ef'f'ects of tha drug may continue for muny days af'ter
withdrawal, the bone marrow will usually recover within ten to thirty
days (see Graphs of Case 65) and thereafter tresiment can be resumed
at the same or reduced dosage, For the purposes of this study, a
white cell count of 2,000 or below, a haemoglobin of 507" or below,
end /
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and a platelet count of 50,000 cr below have been taken as the
levels at which drug therapy should be greatly reduced or withdrawm.
While patients may remein active, out of hospital, and apparently
well with counts below these ranges, the risk of intercurrent
infection is extremely high and three deaths in the series occurred

from this cause when the patient's tumour was otherwise under

control.
3. Integuments
8o M@m.

b. Dry scaly skin.
¢, Uleceration at injection site.

- 1 Rashes,

a. {Alopecig
Although less serious in their consogquences, the toxie effects

of anti-cancer drugs on the skin and its appendages are a frequent
concern to the patient. The most important of these effects is
alopecia which may occur with any of the drugs, but is most coumonly
associated with alkylating agents such as thiotepa and cyclophos=-
phamide, Hair loss may be any degree from mild to complete., It
appears to be a function of dosage and duration of treatment since,
cyclophosphamide, for example, if given in great enough dose for a
long enough period will produce alopecia in almost every patient.
This distressing side effect has been considered by some as a
serious /
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serious contra-indication to the use of anti-cancer drugs. It is
claimed that to add an embarrassing condition to the problems of a
patient dying of malignant disease is unjustified. A wig, however,
isl a readily prescribed and easily fitted prosthesis, Even if
alopecia is marked, hair regrowth will usually occcur within a period
of two t_o four months, despite the patient remaining on treatment.
Alopecia produced by anti=cancer drugs should be regarded in the
same light as major ablative surgery for such conditions as
osteogenic sarcome vhich frequently require the fitting of o
complicated, cumbersome prosthesis.

Alopecia occurred in 25 (24%) of the patients under treatment
(14 female and 11 male) and in each case was associated with the
prolonged use of oyclophosphamide alone, or with cyclophosphamide
and thiotepa in combination. On one occasion a marked degree of
hair loss was associated with the use of thiocoleciran, vinblastine
sulphate and a small amount of cyclophosphemide. In 8 (7%) patients
hair loss was mild to moderate, and regrowth occurred in all cases
within four months., 1In these patients treatment was continued
throughout but at a2 reduced dosage. Moderate to severe alopecia
occurred in a further 13 (127) patients and very severe or complete
hair loss in the remaining 4 (3.5%) of cases. lMany of the 25 pat-
ients expressed concern when hair loss commenced, but marked distress
was only evident in two, while four patients remoined unconcerned by
moderate to severe alopecia. As would be expected, the females were
more perturbed by even minimel hair loss than were the males.

Wiigs /




77.

Wigs were provided for four patients in whom epilation was severe

(Fig. 2) but in three cases the prosthesis was discarded within

three months, while the fourth patient died belore regrowth occurred,
In three ceses alopecia occurred on twe cccacions, in associa=

tion with courses of cyclophosphamide therapy separsted by intervals.

of 5 months, 8 months and 11 months. 1In each case hair loss was

more marked and occurred at an earlier stage on the second than on

the first occasion., In two cases the second episode of alopecia

was associated with the terminal stages of cancer and hair loss

was still marked at death,

b.  Dry, scaly siin
The development of a dry scaly skin in association with

cytotoxic therapy was seen in 48 (46%) of the patients treated.

In meny of these the skin changes were considered to largely
reflect the nature and extent of the malismant process and to be
only partly attributable to the action of the drugs. Varying
degrees of brown pigmentation of the skin was also a common feature
and in only two cases could be ascribed to metastatic lesions in-
volving the adrensl glands. Few patients comploined of these skin
changes, but accepted them as part of their gencral illness.

C. _ ec site

An indolent ulcer at the site of intravenous injection occurred
in two cases in this study. 1In both cases the ulcer was associated
with /
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with accidental extra=-vascular injection of an allgyyleting agent,
being used prophylactically. The agent concermed in one case
was mannitol mustard and the injection site was the dorsum of the
foot, the injection being given during the course of a general
anaesthetic. The ulce;- failed to heal and excision and grafting
were ultimately required. In the second case nitrogen mustard
was used in an ante-cubital vein and produced a small shallow,
indolent ulcer wvhich healed with conservative therapy over a
period of three months,

The avoidance of this troublesome complication requires con-
tinuous cere during the intravenous ar intra-arterial injection of
cytotoxic drugs, particularly those of the alkylating group. If
the least pain is experienced at the injection site the injection
should be stopped and given elsewhere; when using agents such as
nitrogen mustard or mannitol mustard they must slways be diluted
with sterile water or normal saline,

d. Rashes

Three patients in the series developed skin rashes considered
due to the administration of anti-cancer drugs. In two cases the
rash took the form of a generalised papular eruption most marked on
the face and forehead (Fig., 3 ). In both cases the underlying
disorder was Hodgkin's disease and drug being used was vinblastine
sulphate (velbe). In the third case, a patient with carcinome of
the /




the stomach, a haemorrhagic-purpuric rash, confined to the trunk
and upper arms developed in association with the use of metho-
trexate (Fig. 4 ). The platelet count remained normal in this
case, but there was a severe depression of the white cell count
at the height of the rash, In all three cases the rash slowly
cleared following temporary cessation of treatment and did not

recur when treatment was resumed with reduced dosages.

C N Syst (Neuritis, depression, haollucinations and
paramiai

Toxic effects on the central nervous systenm,directly attri-
butable to the use of enti=cancer drugs,were uncommon in this study.
Two patients, one with lymphosarcoma (Case N0.23) and the other
with carcinoma of the lung (Case lNo,1ll), developed marked peripheral
neuritis while on treatment with cyclophosphamide. Neurological
changes are known, however, to cccur as a feature of malignant
disease and the part therefore played by cytotoxins in these cases
is uncertain. Mild to moderate depression was a common symptom
among the patients under study. In many it resulted from failing
general health, from the patients increasing awareness of the true
situation and firom the increasing limitations imposed on normal
activities by advancing malignant disease. In five cases (4.3%),
however, endogenous depression developed at an early stage and was
of marked degree. Three of these patients were receiving vin-
blastine sulphate (Cases No. 2, 53 and 72), one cyclophosphamide
(Case /
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(Case No. 17) and one phenylelanine (Case No. 96). In all of these
patients depressive symptoms persisted while drug therapy was
maintained, but responded to the use of tranguillizer drugs and
the temporary cessation of treatment,

Hallucinations, resulting particularly from the use of vin-
blastine sulphate were severe, in Cases No. 23, 25 and 65, and in
one preceded coms resulting from hyperuricaemia (Case No, 25).

In the other two cases hallucinations occurred with the first few
doses of vinblastine sulphate, but coincided with a dramatic
improvement in general state and marked regression of the disease
process. One patient (Case No, 51) demonstrated severe paranoid
tendencies while on long term maintenance therapy with cyclophos-
phamide and required temporary admission to a mental hospital.

These symptoms resolved spontaneously within three weeks of dis-
continuing cyclophosphamide and instituting therapy with chlor-
promazine. Mild paranoid states were evident in a further two
patients, one (Case No. 57) receiving a combination of cyclophos=
phamide and thiotepa and one (Case No. 65) receiving vinblastine
sulphate, Psychiatric disturbances are common in patients suffer=
ing from malignant disease, even when cytotoxins are not exhibited
and exact role of these agents in producing such clinical states is

therefore uncertain.

Other Side-effeggg
1/
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Fig. 5:

Heemorrhagic rash -
Methotrexate (Case not ine
cluded in series).

Mg, 63

Indolent induration at
site of injection of
vinblastine sulphate -

Pig, 7: Radicel mastectomy: in- PFig, 8: Same case: 6 weeks

fusion of cyclophospha=
mide via internal mammary
artery: Case 42: 10 days
post-operation.

post-operation.
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Declining general health from progressive malignant discase is
frequently associated with an increased incidence of respiratory
tract, urinary tract, wound and skin infection. In patients
receiving cytotoxic drugs the effects on the blood-forming elements
and reticulo-endothelial system are likely to increase the incidence
and severity of such infections., It is considered, however, that
the part played by low white blood countSin producing infection has
been over-emphasised., Many patients in this series remained well
and active with total white cell counts below 3,CC0O per cubic
millimetre, In three patients (Cases nos. 2, 27 and 31) with white
cell counts below 1,500 and exposed to a hospital environment for
long periods, ulceration and infection developed around the nose
and mouth and resisted attempts at healing until the peripheral
blood picture improved.

a. Respiratory Infection

The incidence of significant respiratory tract infection (6%)
was no higher in this group of patients then in a group of post-
operative patients not receiving cytotoxic drugs. It was, however,

noted that many patients complained of persistent coryzal symptoms

| which were often difficult to eradicate and ono patient (Case No,9l1)
| experienced symptoms of chronic sinusitis for Cive months.




b. t tion

The incidence of urinary tract infection was found to be no
higher in patients treated with cytotoxic drugs than in control
patients, With the exception of haemorrhagic cystitis, seen
on three occasions (Cases Nos. 10, 67 and 99) in association with
cyclophosphamide therspy end resolving on cessation of drug therapy,
major infections of the genito-urinary tract were not encountered
in this study. In the 22 cases in which the urine was examined
bacteriologically, pathogenic organisms were cultured in 9 (40%).
The majority of these patients were symptomless and the urine was
rendered sterile by sulphonamide or antibiotic therapy. Two cases,
17 and 53, developed moderately severe non-haemorrhagic cystitis
with positive urine cultures. These were both associated with the
use of cyclophosphamide but responded to antibiotic therapy.

c. W i a W

It has been stated that cytotoxins delay healing of wounds
and predispose to a high incidence of wound infection. All wound
complications occurring in the series have been attributed to the
use of cytotoxins despite the possibility of other factors playing
a part. Three patients (Cases nos. 39, 42 and 86) demonstrated
delayed wound healing and one of these is illustrated (Figs 7 and 8
Case no, 42), The incidence of wound dehisccnce doos not appear

to be increased by treatment with anti-cancer drugs and occurred in
only /
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only two patients in the series. One of these, Case no, 56

had received cytotoxins for three weeks before operation, but the
second, Case no. 86, had received only one dose of mannitol musterd
prior to the episode of wound dehiscence., In the great majority
of cases primary, uncomplicated wound healing occurred despite
patients, in some cases, receiving cytotoxins, for meny weeks
prior to operation. If surgical technique is good ,the occurrence
of these side effecfs should not influence the use of anti-cancer
drugs or the timing of a surgical operation.

d.

An E-coli septicaemia was established as the cause of death
in two of the patients (Cases nos. 30 and 102) dying in hospital.
In these two cases the E-coli septicaemia was the final event in a
terminal illness. In three cases (32, 77 and 78) overwhelming
clinical infection developed within a short time of commencing
cytotoxic therepy but bacteriological proof of CGram-negative
septicaemia was lacking. OSepticaemia was believed to be the final
event in a further four patients (Case nos. 2, 3, 96 and 100) in or
approaching the terminal stages of their discase, but blood cultures
were again negative. In all cases the onset of clinical septicaemia
was preceded by moderate to severe depression of bone marrow function
It is believed that overwhelming Gram-negative inf'ection is an
important cause of death in patients receiving cytotoxic therapy
and will be further discussed in a later section.

2/
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3 "Supprossion of Immumity" 7'

The possibility that cytotoxic drugs may act in a harmful
mammer by suppressing the "immunity mechanisms" of the host has
been investigated by a number of workers both in the experimental
enimal and, on a much smaller scale, in the human patient, The
anti-cancer drugs, cyclophosphamide and imuran are employed in
renal homotransplantation to suppress the antigen-antibody re-
actions involved in host rejection of a transplant, These drugs
must similarly suppress antibody mechanisms in those patients
being treated for cancer, If it is accepted that a host-tumour
relationship exists and that this relationship may be adversely
affected by suppression of host resistance, then, from the above
analogy, it is clear that certain cytotoxic agents may sctually
favour the growth and spread of tumours. In the experimental
enimal it has been shown that pre-treatment with, or con-current
administration of, nitrogen mustard will suppress the antibody
response to typhoid antigen in the rabbit (Spier, 19&7).3 Philips
et al. (1947) gg'lmd antibody response to a booster dose of antigen
in previously immunised goats was delayed in onset or decreased in
extent af'ter pre-treatment with nitrogen mustard. Preston and
others (1960) Bf%und that there was no suitable reduction in the
natural registame to the development of lymphosarcome in rats when
treated with nitrogen mustard, but there was considerable depression
of /
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of this resistance with steroids, cyclophosphamides and
S-fluowracil, Similar results have been obtained by other workers,
using a wide variety of experimental animals including goats and
chickens, the most marked effects being obtained with such agents
as 6-mecepto-purine, cyclophosphamide, nitrogen musterd and
5=fluouracil. In eight pa.t:l.gnta with advanced malignant disease
Woodruff and Nolan (1965 showed that injections of homologous
splenic cells produced detectable tumowr regression in one case;
agein suggesting the presence of an immune nmechenism, Particular
note was taken throughout this study of any feature ar event

which might suggest the existence of, or changes in, tumour-host
resistance, In this context, it was noted that within a short
time of commencing cytotoxic therapy six patients demonstrated
rapid and widespread dissemination of a previously slowly-growing
tumouwr. This suggests a possible break-down in host immunity
mechanisns in favour of the tumour., Proof of this is, however,
lacking and further study of the problem is required. It was also
noted that many patients remained well and active with normal
appetite and increasing weight, despite a steadily growing and
progressively disseminating tumour, This commensal-like relation-
ship between host and tumour suggests suppression of defence
mechanisms jphe normal functioning of which might be responsible for
some of the features of the "cancer illness.” Tumour growth
continues uninhibited, but the patient is spared the metabolic
burden /
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burden of maintaining active resistance and reserves are utilised
for other purposes. If this hypothesis is tenable, then much of
the negative nitrogen balance, the increasing weight loss,
toxeemia and the feeling of general malaise asscciated with cancer
may represent the toll of host resistance, L final point of
interest is that,in some cases the bulk of tumour found at post-
mortem was of a degree quite unsuspected clinically. Compared
with the post-mortem findings in a small group of comparable
patients by age and tumour type the increased bulk of tumour in
patients receiving anti-cancer drugs suggests that this feature is
of significance, It may again indicate a lowering of the host
resistance, favouring rapid growth of the widespread primary
tumour and the development of widespread metastases.

Incidence of Toxic Rffects

The ineidence of toxic effects, in relation to nature and
duration of drug treatment, in the patients studied is detailed

in Table 31.

It has been repeatedly stated that anti-cuncer drugs must be
given to "toxic levels" in order to produce clinical effect. The
development of toxic side-effects, however, implies impairment of
the patient's condition, the development of unpleasant symptoms, a
reduction /
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reduction in appetite, food inteke and disturbances of fluid and
eleoctrolyte balance from vomiting and diarrhcec., It is Meat 5
therefore sthat the occurrence of toxic effects detracts from

the principle aim of treatment. This aim should be the production
of maximal palliation of the disease and its offects mith miniml
distress to the patient. If tumour-host resistance is depressed
by cytotoxic therapy sthen it is again evident that more harm than
good may ensue by continuing treatment to toxic levels. The
belief that anti~cancer drugs must be given to toxic levels before
clinical response is produced pre-supposes that these represent

the most effective therapeutic levels. I believe that a good
response may be obtained sdth sub-toxic levels of a drugisin the
same proportion of patients as would be obtained with levels pro-
ducing severe side-effects., As indicated by this study, only

20 to 30 per cont of patients treated will achieve significant
benefit from the use of cytotoxins., It is clearly undesirable to
subject the remaining 70 to 80 per cent of patients to the hazards
of high dosage therapy when there is no possibility of benefit
being produced. Throughout this study an attempt has been made to
relate response to toxic effects and to obiain support for the
hypothesis that toxic levels are unnecessary to produce clinical
benefit. The incidence and severity of side-effects are closely
related to the agent used, the total dose given and the duration
of treatment. In some cases, however, they develop acutely and
closely /




closely mimic a hypersensitivity reaction., Severe and of'ten fatal
effects may therefore appear within a short time of commencing
treatment, or may only develop af'ter a prolonged period of
treatment during which the patient receives a large dose of
cytotoxins, This study has shown that sub-toxic levels of anti-
cancer drugs are compatible with a good and sustained clinical
response, but it is equally clear that the mest dramatic results
occurred in those cases receiving a large amount of drug over a
short period of time and who survived the development of severe
toxic effects such as bone marrow depression, vomiting, epigastric
pain and buccal ulceration. In some of these patients marked
tumour regression occurred and persisted for periods of up to six
months, during which smell doses of maintenance therapy were con=
tinued. The distress occasioned by the occurrence of toxic
effects ftogether with the period of in-patient treatment required
for their control, further support the belief that therapy should
aim at sub=toxic levels so that the patient mgy remain active and
reasonably well while receiving treatment for an inevitably fatal
condition, Cancer chemotherapy should not be employed to pro-
long a miserable existence,

These may be summarised as follows:-

1. Direct irritant action on cells and tissues.
o f




2, Central effects on brain-stem centres,

3. Depression or inactivation of cell enzymes systems -
"eytotoxic" action.

4. Inhibition or antagonism of co=-enzymes and other essential
netabolites in cellular metabolism,

5. Effects resulting from presence of breakdown products in
blood and urine,

6. Effects of action on specific cells, e.g. small lympho-

cytes.
1. Direct Irritent Action

Certein of the cytotoxic agents, particularly those belonging
to the alkylating group, have & powerful irritant or vesicant
action on tissues, This is well demonstrated vhen even a small
amount of an agent such as nitrogen mustard or mennitol mustard,
escepes into the tissues during an intravenous or intra-arterial
injection, An area of induration develops around the injection
site and extends into the surrounding tissues one or two centi-
metres (Fig. 6 ). The centre of this area becomes necrotic and
breaks down to leave a shallow, indolent ulcer which may take many
weeks to heael., The irritant nature of these agents is also demon=
steated by the frequency of superficial vein thrombosis following
the single injection of a large dose or repeated use of the same
vein . Direct irritant action probably explains many cases of

nsusea /
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nausea, vomiting and diarrhoea associated with the use of cyto-
toxic drugs. This is most likely to occur when the drugs are
administered by mouth,

2. Centrel Effects

Central effects on brain-stem centres probably account for
such features as nausea, vomiting and anorexis which opeur almost
invariably on commencing cytotoxic therapy by whatever route.

The exact mechanism of these effects is unkmown, but is possibly
related to changes in cellular tonicity.

3. Direect T ) Systens

Many of the toxic effects of anti-cancer drugs are due to
thelr action as non-specific cell-poisons yesulting in depression,
inactivation or destruction of cell enzyme systems and ultimately
to disruption of cellular metabolism. This "cytotoxic"action is
particularly marked on the nucleic acids and their precursors so
that the vital processes of cell division and reproduction are
disrupted and the cell destroyed. The wide distribution of cyto-
boxic agents in ell tissues accounts for many of the effects, such
as dgpressim of bone marrow function, hair loss, disturbance of
caraﬁcral function and ulceration of epithelial surfaces, which
accompany their use,

The biochemical differences which exist between malignant and
normal /
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normal cells are mainly of a quantitative mature and only a few
minor differences have so far been discovered between the two types
of cell., It is unlikely, therefore, that drugs will be readily
discovered that will be effective against malignant cells and
leave normal cells unharmed., The effects of cytotoxic agents on
normal cells will continue, therefore, to limit their usefulness
but with further research it is to be hoped that exploitable dif-
ferences between malignant and normal cells will progressively

emerge.

The inhibition or antagonism of co-engzymes and certain metab-
olites, essential to the economy of the eell, is the mechanism of
action of the antimetabolite group of agents. They are particu-
larly active against the rapidly dividing cells of the bone marrow
and gastro-intestinal mucosa and the development of severe toxic
effects is readily understood. Employed as effective agents in
the management of disorders of the reticulo-endothelial system and
blood-forming organs, the margin between therapeutic and toxic
levels is small and limits dosage and duration of their adminis-
tration.

5.

The destruction of rapidly dividing cells results in an excess
of /
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of metabolic breakdown products, particularly potassium, uric acid
end amino acids, in the blood and urine. The use of cytotoxic
agents in highly sensitive tumours, for e:rample, in lympho-
sarcoma, may precipitate a state of acute mental confusion
associated with drowsiness and, in some ceces, acute remal failure
from hyperuricaemia and the deposition of uric ccid crystals in
the renal tﬁbules. It is possible that less marked degrees of
cerebral disturbance, malaise and depression may result from the
presence of excess breaskdown products, particularly potassium and
certain amino-acids in the circulation., It has been noted in
this study thet patienfs receiving a single large dose or infusion
of a cytotoxic agent have occasionally demonstrated such effects
and that in some of these the serum uric acid has reached levels
of two or three times normel,

6. t ) 1

Many of the effects of cytotoxic drugs on the bone marrow
may be explained on the basis of non=specific cell-poisoning,
but certain agents such as Busulphan (myleran) and chlorambucil
(leukeron) are particularly effective against specific cell lines
in the myeloid and lymphdd series respectively.

If suppression of "immunity mechanisms” by cytotoxic drugs is
accepted, then it is possible that part of this effect results from
the inhibition or alteration of the small lymphocytes in the
reticulo-endothelial /
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reticulo=endothelial system., This is a problem which is cwrrently
being studied by other workers and hes not been elaborated in this
study.

In the lowering of resistance to infection, direct toxic
effects on cell metabolism in respiratory and genito-urinary
epithelium may play a part. It is also possible that the lowering
of mucosel resistance in such sites as the alimentary tract may
allow the ingress of viruses and other organisms which would
normally fail to cross cell barriers. This nay account for the
few cases of influenzal-like illness, gastre-enteritis and myo-
carditis occurring in association with the use of cytotoxic drugs.
Ultimately, the effects of all the anti-cancer drugs are demon=-
strated on the metabolism of normal and malignant cells and it is
the balance required between therapeutic and toxic dose levels
which renders their use hazardous and demands repeated monitoring of
the peripheral blood count, liver function tests, profein and uric
acid patterns and reassessment of the clinical state.

T Side

In the management of toxic effects resulting from the treatment
of cancer by drugs, two main measures may be applied. In the first
of these,an atteapt is made to eradicate or minimise the incidence
and severity of side effects and, in the second, measures are

undertaken to control or combate the efflects produced,

3/
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The simplest measure is the use of small doses at repeated
intervals over short periods of time so that side effects are un-
likely to develop. The therapeutic dose of many cytotoxiec agents
isshowever svery close, or even equal, to the toxic dose and good

results will seldom be obtained by using the drugs in this manner.

b) Reduction of dosage

A more effective means is the reduction of dosage as soon
as‘ toxic effects, such as depression of white cell count, hair loss
or oral ulceration, first appear. By this means a good thera-
peutic response may be obtained and the severity of the side effects
reduced., In some cases it is necessary to completely withdraw
treatment and resume, with smaller doses of the seme drugs, when
toxic effects have subsided. Alternatively, treatment may be o=
sumed with another agent of e related or different group. It has
been shown in this study, that further treatment can safely be given,
even after the development of severe toxic effects and that the
use of cytotoxie drugs in short intensive courscs separated by
intervals of a few weeks or few months is an importent means of
reducing the inecidence and severity of such efiects.

e) /
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¢) Use of drug combinstions

The use of two or more drugs in combination allows each
drug to be given in a smaller dose than would be effective if used
singly, Used in this manner,side effects of the individual drugs
may be minimised or eradicated. In this study the use of drug
combimtioﬁa hes been particularly exploited end it can be seen
from Table 31 that the incidence of toxic effects in these cases
is less than when treatment has been maintained on a single drug.
A less effective means of redueing the incidence of toxic effects
is to stop treatment with one drug before signs of toxiecity appear
and to continue treatment with another closely related agent.

The actions of similar drugs may, however, be summated and while
the occurrence of side ef'fects is occasionally delayed they are
not prevented,

Of less significance than depression of bone marrow
funotion or suppression of immunity, the occurrence of nausea,
vomiting, anorexia and diarrhoea frequently cause more distress
and disturbance to the patient. In an attempt to minimise these
effects the administration of a single large amount of drug,by
continuous intravenocus infusion over a period of 24 to 36 hours,
has been underteken in a number of patients in this series. During
the course of the infusion small regular doses of phenobarbitone or

chlorpromazine /
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pehlorpromazine have been given to produce a sedative-anti-emetic

tffact‘_ There is some evidence that chlarpromazine may also act
s an un-coupling agent, permitting more efflective action of such

drugs as cyclophosphamide. uid It is ;thersrura ’the anti-emetic of

&ohoice.

It has been found that the incidence and severity of nausea and
vomiting has been greatly reduced by the use of this technique and,
in many cases they did not occur at all. TFollowing a single dose
infusion, treatment has been resumed on an out-patient basis using
intermittent intravencus injection or oral maintenance therapy. The
dose given can then be maintained at subtexdc levels ,although the
accumulative effects of treatment over many months may result in a
slow progressive depression of bone marrow function, loss of hair,
the development of a dry, scaly skin and other effects. Of all the
measures applied to reduce the incidence and severity of side
effects this is at the same time the simplest and most effective.

It does, however, require that the patient should occupy a hospital
badforaminimmpariodof%towms’but even in a busy sur-
gical unit this can usually be arranged.

e) Use of antagonists

The toxic effects of a few agents may be minimised by
using the drug in combination with its antagonist.sz *fRe best known
example of such use is folinic aecid (citro vorum factor) in
combination /
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combination with the folic acid antagonist methotrexate. By
saturating the normal tissues with folic acid it is hoped that
the effects of methotrexate on the normal cell will be minimised ,
while its action on the malignant cell remoins unaffected, This
technique has been widely used by other workers,but its efficacy
is doubtful and it has not been employed in this study.

£) Erotection of bone marrow

Of the many toxic effects produced by using anti-cancer
drugs :;hose on the bone marrow are possibly the most significant
and most serious. Any measure which will protect the bone marrow
is, therefore, of value. In this study this has been attempted
in a few cases by extraction of the bone marrow and replacing it
at some stage following the administration of cytotoxic agents.
There are two prineipal ways in which this technique was carried
out, a) In the first .tha bone marrow was exbtrocted, stored at
4° ¢, for 24 hours, then immediately replaced by intravenous
infusion. During the period of 24 hours between extraction and
replacement, a single large dose of a cytotoxic drug is given by
contimuous infusion., This technique was carried out in 5 patients
with no serious consequences and in 3 with obvious benefit from
reduction in incidence and severity of side effects. In the second
method bone marrow was extracted, concentrated, sealed in 20ml.
ampoules and a total cell count carried out, The marrow was then
cooled /
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cooled in step=-wise manner to minus 79° C. and stored at this tempe
erature. The marrow can be maintained in a viable state for up to
three months at this temperature. Chemotierapy was then adminis-
tered parenterally or by mouth over a period of weecks or months
until toxic effects appeared when the patient's bone marrow was
taken out of storage, rewarmed and replaced. In those cases in
which toxic effects did not develop within the period of marrow
viability, the marrow wes used for homologous transfusion in any
genotypically related patients demonstrating severe effects. This
technique of narrow extraction and storage was employed in 12 cases,
but autologous marrow was replaced in only 3 cases and homologous
marrow in 2 cases.

With the use of autologous marrow, replaced after twenty-four
hours storage, no adverse reactions were observed. In one case of
autologous marrow replacement af'ter a period of two months' storage
the patient (Cese No. 31) complained of nild headache, slight
sweeting and precordial discomf'ort but no other significant effects,
In two cases receiving homologous merrow replacement after periods
of ten and twelve weeks' starage, sweating, precordial discomfort
and pyrexia developed. In one of these the symptoms were sufficiente
ly severe to abandon the infusion af'ter 200 ml, had been replaced.

The techniques of bone marrov extraction, storage and replace-
ment are detailed in appendix IT ILbut no obvious benefits accrued
from this method and because of the time, cost, and hazards involved,
its /
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its use wes ultimetely abandoned,

Injection of autologous splenic tissue has been employed by
Woodruff and Nolan (1965) as & means of obtaining regression in
cases of advanced malignant disease. On the basis that the spleen
may be the site of anti-tumowr antibodies, this would seem a
rational method of reducing the incidence and scverity of toxie
effects, This technique has not, however, becn employed in the
study and its indications would appear limited.

Many supportive measures mey be employed to control the side
effects of cytotoxic therapy.

a) fntibiotics

The use of appropriate antibiotics to treat chest or urine
infections, wound infections, and skin lesions has an obvious place.

b) Haematinios

The control of anaemia by haematinics, including iron,
vitamin 312 and folic acid, is essential.

) Hlood transfusion

The timely use of blood transfusion may restore not only
the /
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the haemoglobin level but also a degree of vigour and vitality
beyond that which might be expected, The discriminate use of
blood transfusion may also allow continued treatment when bone
nmarrow depression, low peripheral blecod counts and a poor general
state would otherwise require its withdrawal,

Protein supplements, vitamins and a high calorie diet
are readily prescribed and the patient should be encouraged to
continmue their use,

If toxic effects are severe, then e few days in hospital,
during which intravenous therapy, blood transfusion and appropriate
sedation are employed, will do much to alleviate distress and
restore the patient to a state where out-patient treatment may be
continued.

Anti-enetics such as chlorpromazine, »romazine and
stemetil; analgesics such as aspirin, codeine and ponstan, and
gastro-intestinal sedatives such &3 nacton and probanthine all play
a part in reducing the gastro-intestinal and central effects of
cytotoxic therapy.

The /




101.

The proper use of supportive measures in the control of
the effects produced by anti-cancer drugs offers a wide scope

for the considerate practice of good medical care.

Much can, therefore, be done to reduce the incidence and
severity of toxic effects and to relieve the distress and
disconfort occasioned by those that develop. It remains the
responsibility of the physician, however, to ensure that the
most effective agent with the least likelihood of producing
severe or m;varnible demage is being used, in 2 suitable dose,

by the most appropriate route. /

Forty-two patients (40%) in this series were known or believed
to have metastases in the liver, The significance of hepatic
netastases in relation to cancer chemotherapy, requires further con=-
sideration,

It has been stated that jaundice or extensive hepatic metastasds
contra-indicate /




102,

contra-indicate the use of cytotoxic agents. In that they act on all
rapidly dividing cells, the effect of cytotoxins on the remaining
liver parenchyma in these cases, is likely to precipitate hepatic
failure. It can be seen from the results of the liver function tests,
Teble 25, however, that only a few cases in this study demonstrated
evidence of impaired hepatic function following the use of cytotoxic
drugs, even in large doses over long periods of time, Three cases
were jaundiced prior to commencing eytotoxic therapy. 1In two of
these the condition rapidly deteriorated, but in the third, reduction
in size and tenderness of palpable liver metastases, was associated
with resolution of the jaundice.

It must, however, be accepted that when marked impeirment of
liver function results from the presence of extensive metastases,
cytotoxic agents are unlikely to produce benefit and they may pre-
cipitate hepatic failure. Such cases, are usually in the terminal
stages of their illness and should not be considered for cytotoxic
therapy.

The presence of hepatic metastases has been said to increase the
incidence and severity of toxic effects due to the inebility of the
liver to metabolise the drugs or to remove excess breazkdown pro=-
ducts from the blood. From details contained in Tables 1-19 and
Table 31 it can be seen, however, that there is no increase in the
incidence or severity of toxic effects in patients with metastases
in the liver. A few patients with proven hepatic deposits did uot

develop /
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develop toxic effects at any stage. This merely confirms that,
providing the stress is not too severe or prolonged, the presence of
even a small amount of functioning hepatic tissue is aCequate for
most metabolic purposes.

Finally, the changes occurring in the . 2 globulin fraction of
the serum electrophoretic pattern have been attributed to changes
in hepatic function and to the presence of hepatic metastases, It
can be seen from Teble 29 that the presence of hepatic metastases
is not direotly related to changes in the /2 globulin level, A
point of interest arising from Tables 28 and 29 is the correlation
between the presence of metastases in the liver and simultaneously
elevated levels in all three; liver function tests, .. 2 globulin
and serum urie acid levels,

The signifiicance of hepatic metastases may be summarised as
follows:- when present to an extent causing severe impairment of
hepatic function, they are usually related to an advanced stage of
the disease and cytotoxic agents should not be exhibited, When
present in lesser degree, cytotoxins may be safely used without
causing further impairment of hepatic function. The influence of
hepatic metastases and impaired hepatic function on the patterns of
the . 2 globulin is uncertain but does not appear to be direct.
There is no increase in the incidence or severiiy of side effects

in those patients with hepatic metastases compared to those without.

Cauges of Death /
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Ci of th

Seventy-eight patients (76> of total series) died during the
course of this study. In 42 of these (547 of those dying) post-
mortem examination was carried out. The principal cause of death
recordedwas "Progress of Disease" end 46 of the 78 patients (59%)
died from the direct effects of primery or metastatic malignant
disease. A further 16 patients (20%) died from cardio-respiratory
feilure - mostly bronchopneumonia accelerating an otherwise inevit-
able end.

The remaining 16 cases (20%) died at e stage in the progress of
their disease when cancer was not the immediate cause of death. In
some of these, death was sudden and cccurred unexpectedly when the
prognosis was otherwise in terms of several months., Gram negative
septicaemia was considered the possible cause of death in 8 of these
16 cases and in two was established by blood culture. The remaining
patients (8 of 78) were positively harmed by the use of anti=-cancer
drugs and died from haemorrhage, complete bone marrow failure or
renal failure. It must be accepted, therefore, thot the use of
cytotoxic agents will be associated with an accelerated death in a
small percentage of the patients treated. Preventable deaths,
however, must be avoided when dealing with cancer as with any other
condition, While the majority of cases died as a direct result of
their disease, it is essential that effective supportive therapy is
administered to prevent deaths from other causes,at a stage when the
patient remains otherwise well and active.
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CONCLUS I0NS

The results of treating malignant disease by chemical means
leave much to be desired, The agents at present available, if
administered in adequate dosage, with careful attention to the avoid=-
ance of toxic effects and to the correction of associated disorders,
will produce worthwhile benefit in 20-30% of the cases treated. |
Occasionally a dramatic result is obtained which provides encourage=-
ment to continue,

Effectiveness may be improved and toxicity reduced by using
cytotoxic agents in combination and by delivering them in high local
concentration to the tumour. A feew agents, e.g. 5-flucrouracil, are
best given in intermittent courses, but the majority are best admin-
istered by an initial in-patient intravenous, intra-arterial or
intra-cavitary course, followed by outepatient oral or intravemous |
maintenance therapy.

The prevention of tumour spread and implantation is an important‘t
indication for the use of cytotoxins, but the principal aim of
cancer chemotherapy must remain the control of distressing symptoms
resulting from advanced malignant disease. To protract a miserable
existence is unjustifiable., These agents should never be used for
this purpose, nor exploited in terminal patients. /. few cases of
prolonged remission are reported, but in the majority of cases re=-

mission lasts a few months at the most before the disease pursues an

unrelenting course. Once tumour remission hes been obtained and ‘

recrudescence /
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recrudescence occurs, it is unlikely that a further geod response
will be obtained by using another agent of the same or different
group.

Cancer chemotherapy is of definite benefit in malignant diseases
of the reticulo-endothelial and haemopoietic systems and of the breast,
ovary and lung. Less benefit is obtained in tumours of the gastro-
intestinal and genito-urinary tracts, but chemotherapy still has a
useful part to play in their management. Occasional benefit may
derive from the use of cytotoxic agents in cancer of the pancreas
and testis, and in malignant melanomas, but they are of no value in
oesophageal, laryngeel and adrénal carcinomas.

Sophisticated techniques, such as arterial perfusion and autolo=-
gous bone marrow replacement, play iittle part in the over all use of
chemotherapeutic agents in the management of ma.lign_ant disease. This
study is an attempt to demonstrate the value of cancer chemotherapy,
practiced largely on an out-patient basis, using simplified techniques
and avoiding the cost of expensive equipment and prolonged periods of
hospital treatment.

fssessment of response is one of the most difficalt aspects of
treating cancer by drugs. It requires objective unbiased means of
measuring change in size or activity of a tumour or its metastases and
the determination of biochemicel changes in blood and urine appears
the most fruitful line for further research. In the final assessmenth
of response to chemotherapy, quaelity of life is of more importance

than length of survival and the only criterion of success is the
extent /
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extent by which a patient's endurable and useful life is prolonged.

The incidence and severity of toxic effects remains the limitiné
faotor in the aspplication of chemical agents to the management of
malignant disease, It is, however, considered that they can be pre=-
vented, minimised or controlled by using sub-~toxic dose levels and by
meticulous attention to supportive therapy. Toxicity is not an accu-
rate index of therapeutic activity and the occurrence of severe toxic
effects detracts from the principal eim of cancer chemotherapy. The
development of mild to moderate bone-marrow depression is not necessar
rily an indication to cease treatment and, in some cases, treatment
mey be safely resumed even after the occurrence of severe toxie-
effects,

The possibility that cytotoxic agents mey produce harmful sup=-

pression of body "defence mechanisms"”, requires [urther research,

Tr

but this action may also permit a commensal-like relationship to exisf
between tumour and host. The tumour continues to grow and to metas-
tasise, but the patient remains active and apparently well for many
weeks or months,

When present in sufficient degree to cause severe impairment of
function, hepatic metastases are usually associated with an advanced
stage of the disease and cytotoxic agents should not be employed. If
there is little or no impairment of liver function, the presence of
metastases does not contra-indicate their use and they are unlikely to
produce a higher incidence of toxic effects.

The management of advanced cancer requires close co-operation
between /
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between general practitioner, surgeon, radiotherapist and physiecian,
Patient and relatives must bear the immensity of the human problems
involved and require every assistance. The place of chemotherapy in
this pettern, is in the control of the disease when other modalities
of treatment are no longer effective or cannot be employed. Its use
requires specialised knowledge of the agents available, the methods
and routes of administration, dosages end toxic effects.

The ideal agents have not yet been found, but chemotherapy offer?
an avenue for at least the symptomatic relief of certein malignant
conditions. The patient should not be allowed to die of intercurrent
infection or toxic effects simply because the underlying disease is
cancer. The opportunity to remain active and at home, the control
of pain, bleeding, discharge and other distressing symptoms and the
moral~lifting affect of an interested medical attendant, justify the
continued use of chemotherapy in cancer,

The approach to the future is beautifully defined in the words
of Gordon Gordon=Taylor:-

Meeeeecsese 'the vision splendid, ' which for us is that
long desired day, perhaps not too far distant, when in
the cure of cancer gross mechanical destruection and cruel
mutilation of human tissues shall no longer be required,
nor the scorching methods and machinery of Hephaestus the
blacksmith god, or Prometheus who stole fire from heaven!
"When the biologist shall know the laws that govern cell-
growth with a knowledge akin in its sweep and accuracy to
that of the astronomer,” he will then have a power denied
to those who scan the stars in the firmament, and that

power will enable him to prevent, to control, and to cure
cancer,"

Gordon-Taylor 1948,
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SIALARY,

A total of 107 cases (62 male and 45 female),with histologically
proven malignant disease aend all receiving cytotoxic therapy were
studied.

A brief review of the history of cancer chemotherapy is given,
together with a detailed account of the principal agents currently
available, methods and routes of administration, means of assessing
response to treatment and the necessary routines of investigation.

The results obtained are presented,mainly in tabular form.
Assessment of response, incidence, severity, signif'icance, mechanismg
and management of toxic effects, the significence of hepatic metas-
tases and causes of death in relation to cancer chemotherapy, are
discussed in detail.

Finally, the conclusions derived from the study of these cases

are presented,
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AITHERIX 1

QUGHO!

A, er Chemotherapeutic ts
ls Nitrogen Mustard ¢s e¢¢ ee¢ oo
2o Cyclophosphami@e e eo oo oo
3. Fhenyleilanine Mustard ee <o
(Melphelan)
Lo Mannitol Mustard ee ee oo oe
(Degranol)
5 Uracil Mustard ee¢ ee¢ oo oo
6, Chlorambucil s oo oo e
(Leukeran)
7. TrieEthylene-~Thiophosphoramide
(Thiotepa)
8. Ethoglueid ee o8 se e
(Epodyl) :
9. Busulphan o6 sw ww  we
(Myleran)
10, Methotrexate es ss se e
11, GeMercapto~Purine a6 e
12, 5=Fluouracil e N6 X W
13. Vinblastine Sulphate ¢ <s oo
U 2-Ethyl=Hydrazine .. ss o
15, Thiocoleiran es ss ss oo
16, Imuran s oo ss e
Be Systems
1., Cerdiovascular System e ee
2, Respiratory System o4 oo oo
3, Castro-Intestinal System/Tract
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5« Reticulo-Endothelial System ..
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2. Intravenous Injection es s

Tntretfusenlar Tnjection ,, ..

a0

.

LR

Ne .
Ce .
A

De

Ue
Cl,

Th,
E.

e

Mo
M, P,
e
Ve
EH,
Tee
I,

CeVaSe
RS,
G.I.S/T,
G,U.S4T,
R.E.S,

P'M.
T.V.I.
ImMT,




ARTENDIX 1T
VAIUES OF LIVIR ¥ ON TESTS, PROTEINS,
SCTROPH S AND C AC
lc F ests*
.Serum Bilirubin S 0ul=1,0 mg/100 ml,
Alkaline Phosphatase 3«12 King=Armstrong Units
‘Thymol Turbidity 0.4 Units
‘Zing Sulphate Turbidity 8«12 Units (Kunkel)
Serum Glutemic=0Oxalic
' Trensamingse (S.6,0.T.) 8«0 Sigma=-Frankel Units
Serum Glutamic Pyruvie
" Transaminase (S.G.P.T.) 5=35 Sigma-Frankel Units
Bromsulphthalein Retention < 10% after 30 minutes
(BeSeR4) ' ' < 3 after 45 minutes
* Local Laboratory Values
2e ted and Se, Eletroh-aia
Total _
Protein Albumin 1 Globulin {2 Globulin | Globulin Globulin
Maat0.33 | 3.65%0.13  |ous2%0,00 p.6720.12  (0.91%0,13 | 1.53%0,18

5146768 ,19 1.:,;;:-3.3%? 6o 313, 7% 8%-169’ 9.5’;:-21.%‘6

Ja

1. ATter Sundermen (196L): results = mean = standard dev:ta.ticin

2, After Albert Recht (1959): results = "X" % x stend
. Yo deviation

Serum Uric Agd
Meen Value = 3,7 mg/100 m1,* E
Reange = la0=5.0 mg/100 ml,

*After Jemieson and Kay, 1965.




APPENDIX ITT
Techniques of Bone=lMarrow Extraction, Storage and Replacement

(2) Bone=Marrow Extraction.= With the patient

- anaesthetised, bone-marrow was extracted from sternum,
anterior and posterior iliac spines and from the sacrum

by multiple punctures using a wide bore aspirating needle,
The needle was connected through a three=way valve to a
suction machine through a collecting bottle and a bottle

of sterile tissue culture fluid, By this technique
quantities of 400+600 ml, of marrow could be obtained which,
when separated from the tissue culture fluld and concentrated,

yielded between 50 and 70 ml, of marrow concentrate,

(b) Bone-marrow storage and replecement,= The

extracted marrow was first separated from tissue culture
fluid and concentrated to a volume of 50 to 70 ml, Small
amounts of heparin were added during extrasction to avoid
clotting, The marrow was then graduslly cooled over a
period of two hours to a temperature of -?900, a temperature
achieved by freezing with carbon dioxide snow, A smasll
amount of the marrow was extracted for subsequent genotyping
and the remainder held at a low temperature until required,
In those cases in which the marrow was to be replaced after
twenty=four hours, the extracted specimen was again
concentrated, but was rapidly cooled to 4°C and held at this
temperature for the required period,

When/




When required for replacement the marrow was reconstituted
with nmal saline 200«400 ml, and slowly infused over a period
of two to four hjm.ms using a wide bore needle in a large vein,
The patient was carefully observed for the occurrence of
reactions during and for twenty-four hours after thé infusion,
Although the benefits of long-term marrow storage appeared
minimel and the technique was largely abandoned, the vaius-
of replacement aftei twenty-four hour storage was felt to

werreant its continued use in selected cases,
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