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Medicine being an Art as well as a Science, it is

il

liable to reilect human Iailinss snd feoibles, one oI
which is the weakness tor a "fashion". Lt may be said
Lnat ol uae various tuberculin tests, the one associated
with von Pirquet's name nas veen tne i1ashionable one.

Yy, nowever, bthe liutra-dermsl method or Mendel

-

Recentl
ond Mentoux has bid rair tvo supplant the scarirication
test in populsrity. I it is going vo prove fashion-

hble, it occurred to one that it might be oI service t0

4

investigate its possible fallacies, particularly in
relation to the acute infeectious digeases.

Although the physician may be prone to "tashion™ in
technique, he is also a slave to dogma. A posgsitive
statement in medicine oiten aecguires the authority of
pn established pringiple.

One such principle has bveen that tuberculosic is
particularly liable to ensue after certain acute
intectlons diseases. Accordingly adopting the latest
"tashion™ in vubereculin tests; I set out as a devout

believer to assess the value or the test in mitigating

this grave sequel of events.
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Definitions.

"Allergy; sensitivity; resctivity" - used synonymousl)

to indicate those gpecific reacticns of the

i)

intfected subject to bacillary protein.

"Anergy" - as used originally by von Pirquet, to

indicate & loss or lack of allergy.

"Tubercular; tuberculous'- these adjectives; unless

gualified, are applied to children with a
sensitivity to tuberculin, such sensitivity being
accepted as indicating tubercle infection, past

or present; it does not imply active disease.

"Latent infection" - means infection without

clinical evidence; it does not imply quiescence.

7




I. INTRODUCIION.

(LY. Gravity ot Measles and Whooping

Co'lO'h.oo.tt-..--p.t..ua..o-ou-onoca:

(2). Purposes or the Investigation -
value of the intra-dermal tuberculin |
test"..-.........'..........-.‘...4

(2) Relztion ot measles and whouping |
coush t0 TuberculosiScececccessd |

{b) Tuberculin allergy in acute
infectiolus AigeageS. v s sieainail

(¢) The value of the negative testa.d




(1) The gravity ot measles and whooping cough.

As preventive medicine nas advanced, controlling if|

not actually eliminating certain acute infections,

|
s e i Il
there are two which have become gradually more prominent

the most fatal of acute |

om0

until they now zppesr a
infectious diseases; they are measles and whooping
cough . For some reason they have been long regarded |
by the laity as normal events in the natursdl nistoxry
oL the individual. ‘
| Mortality. <The figures Ior the whole or BEngland :
ond Wales in 1931 show measles and whooping cough to
renk with diphtheria, measles even surpassing 1t in
bravity.

Total No. Proportion per 1,000
of deaths. deaths Trom all causes.

leasles 5,288 7 '
hooping cough QyDlE 5

iphtheria 2,675 5
All tuberculosis 45,818 73

i
|
|
The gcute respiratory intfections approximate to tae
tigure Tor tuberculosis; no doubt some deaths

registered in the category of pneumonia are really late

legacies oi measles and whooping cough, so that these

diseases probably neve a larger mortality than their

J

betual statistics show.

Inese figures sre sufticient to direct attention to|
|
the gravity ol diseases so long taken for granted as |




benign medical events in sny child's life. Included
in The tables are the Iigures for tubereulosis, still
high enough to warrant continued eriorts to sdd to the

guccesses glready gained.

Now it is generally accented thalt a:socurce oi the
mortality in measles and whooplng cough is the 1iabiliﬁy
bE the acute intfectious diseases to predispose to or
reactivate vuberculosis, and it was this belief that
prompted this study.

ilost guthorities favour this view. Fishberg (1932)
states... "in infants and children tuberculous broncho-
pneumonia is Ieequently a seguel ol measles and whooping
cough.” Ker (1929) and Goodall (1928) subscribe to ai
similar opinion. Osler and MeCrse (1926) however are

non-conmittal, simply giving measles and whooping

bough Tirst rank among the acute iniections lowering
registence.

MacNalty (19%2), examining the Trigures ot tne
Incidence o1 tuberculosis in measles, ig derinitely
scepblieal, and concludes "until rurtaer evidence to
phig contrary is Torvhcoming, the intluence of measles

1,

|

|

|
in directly Iavouring infection by the tuberecle bacill#s
cust be held to be dubious"; whooping cough, however, !
he considers capable oif "igniviang a latent Tbh. lasion.é
Inere is then some doubt in the mastter, snd the fact

that measles and whnooping cough arc now tae most I
|

Fangerous oi the infectious diseases makes any enguiry




into the causes o1 their considerable mortality and

sequelae of some value.

(2

g

rposes ol the invesgtigation.

(a). Relation of measles and whooping cough.

It is a principle of preventive medicine to discove
the "bad risks™ in any infectious disease. Applying
this to measles and whooping cough it would be to ‘

discover Tne cases liaple to the serious complications

nnd tnereiore tne cases liable to tuberculosis. How
could this be done 7 By the use of tne tuberculin
LEST . Having hsd experience o the intra-dermal test

pt tine East London Children's Hospitval, Shadwell, I

Hecided to try and assess its value in rouvine use in

cases sulrering Irom acute infectious disesses.

(b). Tuberculin allerzy in acuse infectious diseases.

The diiiieulty then arose thet in certsin oi the

infectious diseases the tuberculin sensitivity is

Veaxened and even lost zltogether. Althoush this has
Deen known Ior meny years, the maximum duration of any

such effect does not seem to have been adequately
determined. ‘he rirst point Bthnen to settle was the
flegree ol eIlsct on tuberculin sensitivity in esch
Hicseagse, and then if possible determine how long it

miznt last, and especiglly Ior how long a tubercular

subject mignt remagin completely insensitive to the testy
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(e¢). The negative value of the tuberculin test.

Hart (19%2) has adeguately stressed the great
importance oi a negative tuberculin test in excluding

cuberculosis.

s o
It is agreed by elinicians that a positive result in
i tselr does not mean active tubercular disease, although

the younger the patient the more signiricant it 1is.

|
| |
‘he negative result, however, has become ol much more ]
ralue as the technigue of the tests have improved, andi
Lt is now considered thnat in a patient with sus;icious!
symptoms, & negative tuberculin test is oz considerablé
signifiecance.

There are cexrtain fzllaciess, nowever, such as the

L ow tubereulin allergy in acute Iorms or tuberculosis

end in certain ascute infections, notabls meazsles,

during walch a sensitive subjectv may fail to resct to

tne. vest.

Having determined the period in the acute iniectious

|
liseases during whicin a negative resoonse might ocecur |
in & tubercle-intected patient, it would then be !
possible to test such cases al a period when the eirecé
had passed oI and thus be certszin or selecting all {
tne tubercular populstion in sach disease. Phis was |
hoped to be of some value in measgsles snd whooping cough
i'or Such cusés could then be given special siter-care
prnd possibly avert tne se@uelae oL tuberculosis repute@

Go ensue so conmonly .




This study, then, sets out to answer the Icllowing
puestions: (1), to what extent may the intra-dermal
cuberculin test be Tal lacious in zacuse infectious
Higeases 2

(2), what is the walue ot the test in these diseaseg
(3), what is the prognosis for the tuberculszr child
suftferinsg Irom zn acute infectious disease 7

(4), is special atfter-care necessary Ior such

children.

=)



IT. JTUEBERCULOSIS IN CHILDREN.

(1). BExperimental tuberculosis; anslogies

to infeetion in childhood.seses B

(2). HNature or wvuberculin allergy... 8

{8). Primary bubercle intection in caildren.

L 10

(4). Significance of the positive tuberculi

TERACTION o S inas s anasion nawisns s se Lo
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Tuberculosis is a disesge oI such variety that it

is necesssry to define whnich Torm ox the disecase

e
m

implied pelore proceeding witn sny discussion.

11). Bmperimensal tuberculosis.

The disease is primerily a lymphatice intection.
This has been adeguately demonstrated experimentally;
rrom 8 vrimary inoculation there 1s a rapid spread

Trom tne site ox infection through the lymphatic \

=}

channels, and this spread is determined by the distri-
pution oI the lympnatic tissue or the animal (Krause,
1928: Scott, 1930). No matter where the site of
inoculation may be, the infection ulitimately involves
b1l the: magin gsgegregations of lympholid tissgue, It is
blso characteristic of the primsry infection that the
locsl lesion heals without lesving a trace.

Following upon this lymphatie spread, sllergy
levelops aftér a latent interval, and with it the
phearacteristic Teature of locslisation of a re-infectidn

typified in the Xoch phenomenon.

o

(2). Nature or tuberculin sllersy.

Thig sensitivity has slways been regarded as
indicetive ot some resistance, slthoiigh certain

anomalies were difficult to explain. A primary over-

wnelming infection could prove Iatal snd no apparent
sensitivity develop. It was supposed that the patient

succumbed in the lstent period belore sllergy and




therefore immunity was acguired. rurther, von Pirguep
1found thigt in advanced casge allergy scemed to wane in
the fingl stages of the disease, and considered that

resistance weagkened with the sensitivity.

On the other hand, cases ean die oi THuberculoeosis

and retain their allergy to the end, which does not
suggeet thet immunity is identical with resistance.
That this sensitivity to the bacillsry protein was

not identical with immunity was shown by Willis (1928)

e

experimentally he found thst a sensitized animal in tipe
Lost its allergy and yet retained its acquired
resistance.

|  Rieh (1929) eélucidated the gquestion and nas demon-

strated that an animal can be desensitized and yet it

still retains its aecquired immunity. Murther, Rich
|

Eas gshown that vthis animsl iz better without its

Lensitivity, as the scute inilzmmatory reactions due
to the intense irritation of the bacillary protein have
5 deleterious eirfect on the tissue cells, tending to
facilitvate the spread rather than arrest of infection.
Tuberculin sllergy as indicabted by the cutaneous

response to tuberculin is therefore not an indiestion

of imrunity; impunity may co-exist, but is a ceparate
entity. Is this allergic state analogous to the

| . .
pseudo-reactions to the diphtheria bacillus ?

Dudley (1929), by careful anslysis has deduced that the
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pseudo-reaction in the Schick test indicates recent

contact with the dipatheria becillus ~ the subject may|

'

or mey not be immune to the exo-toxin., He showed that
the resction tends Gto wane irom the btime ox infection.
By analogy this would explain the significance of the
reaction; it means

tuberculin/infection past or present, active or

guiescent, but it does nor imply immunity. Also by

analogy with the pseudo-Schick reaction, the more

narked the response the more recent has been infeetion|

.I
(B} Primary tuvercille infection in children.

In children iv is the primary lymphatic stage of
the disease which is commonly observed. Whatever may
be the portal of intection, the invesion is always
lymphatic; an inhalation infeetion in the infanf
results Iirst in the characteristic "benign inzriltrat-
ion™, or " epituberculosis" ¢+ an example or Ranke's !

epithelioid tissue reaction in the lung parenchyma.

As Stewart (1932) has shown, it is this "benign
FeRrp &

infiltration® which later regresseg Go ﬁ% trom "Ghon's |
focus" . Along with this primary lesion in the lung
tnere is tne involvement of regional glands at tae !

hilum, i
. : |
If the portal of entry be the zlimentary bract, the|

mesenteric glands are rirst involved "and otften no focal

lesion is to he found in the bowsl itsslf, Once the |

infeetion reaches the lymphatic system, it tends to




soread throughéﬁt.

fne Tste ot the cnild denends on Tie mass and
repetition of infection; 1if slight, the lesions may
regress without a trace excent that a tuberculin
sensitivity may persist; in others traceg may be left
sucih as a Ghomy tocus or a calciried gland. On the
other hand, 11 the inéeCtion is messive the child may
sucecumb To an early generalisation, and meningitis is
trne usual termination to suca cases.

The primary invasion is usuzlly 'silent'; it is
commonly symptomless. IIn a baby there may be a
failure to gain weight; a short dry cousgh may direct
attention to the lungs, =nd evidence oi a primary
intiltration may then be discovered. 1In the older
child it is also commonly symptomless, unlike the
tocal disease of édults.

Clinically, then, primary tuberculosis is diftricult
to detect, and it is usually not until allerg& nas
developed that it is detecved. Sensitivity probably
develops in 5-10 weeks, znd with it tvhset localising -
power, and the case enters on the second stage.

When a positive result is obtained, X-ray examin-

-

ation will often reveszl evidence in the lungs and hilar

zlands, but clinical examinetion is usually fruitless.
|
Stewsrt {1932), valuing tae tuberculin tect at 100%:

in detecting tuvercls iniecticn, has assessed the




stethoscope at 1%. |
Having found that a2 child gave a positive reaction,

one relied largely on ¢linical 1indings as to the site|

01 the inTection. In some, typical small rounded

glands would be palpable in tae neck or in the

mesentery oI the abdomen. Mesenteric glands are ‘
|

- readily palpable in thin subjects, dbut it the abdominal
wall is well dev%eloped or the child at all fat, it is
ditfficult to be certain. Radiological facilities not

-

being available, no certain dizgnosis coilld be made oI

i

enlarged hilar glands. DYEgpine's s

|
|
i
L |
|
|
ign one has not ;

accepted without the means oif confirming it; likewise

the intrascapular and sternal dullness of itselt ig of

T

little talue. Occasionally raintness of breath sounds,

=
=
'..J.

ted to one lobe or one lung would give definite

evidence, although Tthis is also characteristic 0% the

!-Ej-l "__(D_" =

rimary lymphetic inriltration of fthe lung; in the
latter there is an impalred note over the zifected
lobe; also it is & condition vo be expected most

commonly in the frirst 2 yeasrs.

|
|  In a disease such ss measles relizble clinical
i
Lindln&s weould be o1 value when the tuberculin test is|
not trustworthy. Small hard discrete and rounded j
|

cervical glands are well-nigan pathoghomic, bdut in
|
cases of chronic otitis media oOr recurrent impetigo ol
' ) |
the scealp, the upper cerviecel group of glands may show)

such Ieatures in a nou-tubercular child. '




| N I =

Macgregor (1930), snalysing 250 cases of autopsies
on tubercular children, Tound only 23.5% with the
cervical glaads affected, so that only one out of four
cases can possibly be recognised by examination o tThe

cervical glands; 75% had lesions in tae abdominal

=

iglands, but these are dirficult to recognise clinicall]
while the thoracic group can only be detected delinitely
by X-ray examinstvion, which even then requires

corroborative evidenee in children, as cale¢ilication

is unusual in ezrly years., Accordingly twne tuberculin

Gest must be tane main guide in detectlng tubercle
|

infection in children.
|

(4)., Signiticance oi tne positive tuberculin reaction

in children.

In this investigation I have chosen to investigate.
the behaviour oIl the sensitized ghildren under 7 years,

as over uhis age the positive reaction loses its

gigniricance. Although in the grestu mejority of those
hnaer 7 years with a positive reaction I could not
devect any elinical signs of tubsrculosis, yet suei
cases canunov be said to be "latent" in the sense thav
tne intection is necessarily quiescent and arrested.
Phe younger the child, the nmore likely is The process
to be active, but as it is primary and lyphatic, it
is usually silent and symptomless. llacgregor (1330)

in Zdindburgh, Tound post mortem that in children under




4 u ¥ 5 ) ] ] -
of activity, and 96 oif those in the second year.

It is o1 interest that Tthe principle lesions were

especially was this go in the 1irst year.

Blaeklock (1952) in Glasgow, similarly round that

{5

2ll the children under 2 yesrs who showed tubercular
lesions post mortem died Trom vhe tuberculosis. LThus
it would seem that nearly all the children under 2
years iniected witih the tubercle baecillus die from the
infection.

acgregor and Blacklock both regard tuberculosis as

B Iatal disease at this age;:a view sponsored by
1 the
Opie (1917). ©his is at varisnce with/@xperience of

clinicians.

Significance of a positive reaction in infancy.

As I have indicated, the pathologicst regards

recent work in Americs and on the Continent has shown
;has tubercle inTtection in the inrzant i1s by no means
incurable. Lhe morvelivy in children with a positive
cuderculin reaction cuoted by various authors is as

tollows s~

a year, 100% of the tubercular lesions showed evidence|

thoracic, indicating thes importance ol human infection;

tuberculosis as a Iatal disease in infancy, but although

ciinical experience seemed Iormerly to corroborate thisg

[
|

?




Age Hortalivy ;
0-1 year ?8@. Hemnselman (1917). é
5640 iclean and Jeidell (1922).
5%%»  Reuben and Smith (1924).
63.,7% S8derstrdm (1928).
80% - Nonrad (1930).
-7

Average 66

Age

1-2 years 5% Hempelman (1917).
87% ~  lcLean and Jeidell (1922).
57.6%  SBderstrdm . . (1228).
35% - Nomrad  (1930).

Average 45%

The mortality is then still considerable, although
not entirely ratal as tne pathologists suggest. The
bverage mortality under 1 year is 66%; from 1 to 2
years 45% prove Iratal.

Certain provisos must be mzade, however. Qggggggg
of confact_is very important. Bernard snd Debré rind
thnaet the ratal cases had usually been in contact 6
honths ancd died as & rule within a month arver isolatio
Ir the cases are segregated early, the prognosis is
yery much improved. pernard s=nd UGbrg find that in

P

tinose under £ years only 7.5% were tatal it isolated,

whereas of those wno nsd not been segregated 82% died.

Lenaire nad similar results, 4.5%only in the isolated

n.



cases compered with 63% in the others.

In brier, then, the tuberculin test is the means
of detecting tuberculosis in young children, and
having done S0, it is then essentizl to remove the

child from the source oI infection.
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Tuberculin tests.

T. Introduction.

4.

The intra-dermal tuberculin test may be said to be
& recent innovation in this country, but it was ss

long ago as 1908 that Mantoux and Mendel Iirst describe

test which found Iavour.

he introduetion o1 the intra-dermal test tor

this method. However, at that time it was von Pirguet'8

diphtheria by Schick, and oI the similar toxin test
tor scarlet Tever by the Dicks, appears to have been
responsible Ior a revival or interest in the intra- l
dermal method.

lfendel (1908), using a special preparation -

"argen-tuberculin™ - Tor intravenous therady in

tuverculosis, observed a characteristlc reaction when !

some of tné solution was accidentally injected into E

the skin, and ne suggested the intra-dermal injection

oI tuberculin as a disgnostic method.

In the same yesr Mantoux also descrived thne intra-
%

cutsneous method. I'nis test nas oeen Hill recently

meglected in ravour or von Pirguet's method.

2. Compsrison or the von Pirguet and intra-dermal

tuberculin tests.

The von Pirquet test, so lizble to variation

according to tecanigue snd interpretation, has veen

d
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Tound suvfrficiently sensitive for most workers.
Mclleil (1223) found that with an improved technigue,
plways using uadiluved old tuberculin, reliable results
coculd be obtained and the reaction elicited even in
massive and advanced Tupercular iniection. It is
interesting to Iind that in periorming the test he
insists on tne excoriation oI the epidermis until the
pink cutis vers is exposed, berore rubbing in- the
tuberculin. This comes near to the method of inject-
ing tae tuberculin intra-dermally, except that it still
lacks accuracy of dosage, necessitates pure tuberculin
Tor sensitivity, end leaves a raw suriace exposed;
MclNeil stresses tae imgortance 01 the persistence
of the papule, and suggests reading the tvtest at the
end of a week, thus excluding tne pseuvdo-reactions and
inecluding the delayed response. , Ihis is imporvant as
tne relatively small papule of the von Piracuet test |
must be liable to differences in persgonsl interpret-
ation.

With the intrs-dermsl method, the reaction is larger
and even the milder. resjponse is of sufficient size to
allow accursie esvimation ol 1te character and ;
persisience. Further, tne metvhed ol scaritication,
in sddicion to lacking prec¢isgsion ol dosage, 18 also

more liable to pseudo-reactions, because oI The trauma




and tne. possibility oI secondary inlection on the
scariiied area.

The intra-dermal test, on the other na2nd, has
precision of dosage and there 1s the minimum oI Traumaj
B scaled needle Track preventing secondary intection, E

S0 that a wnilorm response is obtsined. this i

mw

important in & comparative study.
iany comparabtive tables have bLeen made illustrating

the greater censitivity oif the intra-cutaneous test.

&
lisntoux (1910) Tound = dirrerence or 124 in Tavour
oT tne intra-dermsl test, using the 171000 dilution,
but a dilute Tuberculin was also used Tor the scarif-
ication test. Sinee this owriginal study, meny other
invastigauicns‘nave been mede, using pure 0.7. Tor the
von Pirguet test. 'Earc (1932) has reviewed Tae
literature and agrees with Qumains (1928) that in & |

Rilution or 1/1000 0.T. the intra-cutaneous btest is

a9t least as sensitive as the scariiication mathod '

using pure 0.T. l

Os lecanigue oI the intra-dermasl Gtuverculin vesb.

(a). dype or tuberculin, Koch's 0ld Luberculin was

used throughout, using the stendardized preparation of
Burrougns, Wellcome & Co. Although there is no
evidence o any diiierence in the protein oif human and

bovine O.1., some workers nave claimed wvhat in low




f.-r, taf f‘:

Hecrees oI allergy the sensitive subject may only react
;o bhe sSpeeiiicyprotein of toe intTecting bzcillus.

1

in order fo avoid such & Tallacy, 1T such exists, I
have used egual parts oI hAuman and bevine vuberculin.
Dilution. Mhe standayd dilution ror the Mantoux uvest

L 1/1000 - was used throughout, except in a small
geries or measles cases. t'he diluent usually adopted
1s 0. 5ﬁ carbol-saline, but the carboliec tends Lo
precipivate thae protein. To obviate thie, the speciall
toxin diluent used Tor tihe Sehick and Dick tests ‘was
adopted. Its composition ds as follows:-

Borie¢ acid Bt
sodium chloxride 29: #

1.5% in distilled

Crystel borax 57 gms }
‘water.

(Glenny and others, 1928).

The dilutions were made up fresh every three weeks
48 the tubérculin tends to deteriorate even when using

fae sgecial toxin diluent. At first the solutions

were made up in 5 ce. rubber-capped vobttlesz, but with
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£ iantity the repe puneturlng or bhe
¢ap often led to -contamination which gave rigse to
gseudeo~reaclbione o an inrlammatory nabure, lasting

4 hours only. o zvold this, the tuberculin wsas

e

repered in 1 ce. sealed smpoules suificient Tor 10

o
I

ot

ests, and an ampoule once opensd was discarded,

waether all or pert only had been used. By this mesns




ssendo-reactlions Trom

[ have been able to exelude 211

the 1/1000 dilution.

e

_perial dilutions. bome preler the method of repeated

tests commencing with 1/10,000 dilution and repeating

up to 1/100 ozr more. Lhe l/lO 00C diluvion avoids

@

tnose intense necrotie reactions which very occasiona

individuals who respond in bthis way thaere 1 a para-
tuberculsr condition such as prlyctenular conjunctiv-
itis present, or a history ol intimate and recent
contaet to warn one against using the stendard 1/L000
dilution, I have found that even with precautions of
fresiness and ster}lity pseudo-reactions csnnot be
pxcluded, and they prove mﬁst dirfienlt to differenti=

pte Irom = mild positive response. One could only be

pedems were present, snd in such a case a response wi
elso oceur to 1£1000.

Instesd of"using & stronger solution I prefer tvo
rezest the standard dilution of 1/1000 as the previous
injection ic 81 important Tactor stimulating allergy
in olhiﬁ erable degree., (See Chap.lV,page 38, on
Megeles i fserial di1lutions.™)

(b). Technigue. It is & tribute to the simplicity
ol the intraederm:l test that there hsgs veen such =

rlood of literature in recent yedrs. HNo doubt the

pecur. I have found that usually in the highly &8llexrg

certain ot a true response in & 1/100 dilution if some

.

13. -V—
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Schick and Dick tests have done much ©0 popularise the

"

intra-dermzl technigue. A test diificult to perform,
reguiring a mulsiplicity oiVprops™, beset with dangers

ol unpleasent reactions and difificult to intersret

would not be so widely used.,

4]

fne volar aspect of the Iore-arm is tne most
convenient site. the skin suriace ig cleansed with
ether or nmetayl alcohol. A convenient type of syringe
is the "Vim" tuberculin syringe, made by the McGregor
Co., U.S:4.; being longer than tne oxdinary 1 cec.
syringe,; it is &ssiex to handle,the complete setion of
inserving the needle point and injecting the solution
being carried out without changing ones grip. rurther)

this syringe is graduated to .00l ce., so that when on

€23

is mgking a comparative study of the size of the
difrerent reactions, one ensures accuracy of dosage.
Seing an gll glsss syringe 1t has an easy action with-
out any leak past tie piston. Yhis ie important, as
it requires considerszble pressure to raise the intra-
dermal bleb, and ir the piston does not fitvt tight,
back
some of tane solution may lesk/between pihston and barrel.
With tne syringe neld parallel to the skin suriace,
ige needle - g iine short bevel type - 1s inserted

into tane skin.

One can ensure not zoing too deep oy naving the




bevel facing upwards end keeping it always in view,
_[tarough the epidermis. The younger the c¢hild, the
pore ditfiicult it is To do; tThe thinner the skin,

tne more liable is the needle To travel too deep and
tne mere pressure is reguired to raise the bleb. Lhe
tuberculin is injected slowly by stéady pressure,
ralsing a whnite bleb or oedema about © mm. in diameter,

(e)s Descripvion of the resciion.

ised area of redness

v

Ugually within 24 hours a re

ppears - not a simple erythema, but 2 maculo-papule

m

ldue to an inriltrstion of the skin itselt. It is
always palpable. Ihe reaction reaches its mazimum
in 45 hours when:-

(i) in a mild reaction there is seen a dark red,

well-defined maculo-papule measuring 15-20 mm. It is
rare to Tind any reaction less then 5 mm. or greater
than 20 mm, witha O.1 cec.

(ii) In a moderate reaction - in 48 hrs. an oedema

can be observed in the centre; it is of ligat yellow
tint and in more marked ones tnis ocedems extends over
tue wnole of tne inrilirated ares.

{iii) In o severe rescuion there 1s actusl vesicul-

ation, ususlly on the 3rd day, somevimes with hazemorr-
hage 1into it, snd subseguent necrosis gnd sloughing of
the part, but this is rare. Usually 2 desquamation

lonly is observed % to 14 days aiter with pigmentation
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1

over a dull purvle stain. Phe iniiltrstion lasts a
varisble period, Irom 48 hrs. to 4 weeks or even more,
hersisting longer in more marked reactions.

It can be stated Irom experience oI Schick and Dick
reagtions that the Mantoux reacuvion 1is absolutely
characteristic. fhe closest resemdlance is Tound in
the pseudo-Schiek reaction, but thig hes not The
definition oi outline - does not show oedema, but a
brawny induration extending deeper with a surrounding
cerytnema oi wider ares, whereas a tuberculin reaction
has & detinite marszin, and although taere mey be a
surrounding erytvnema,; it also has itselr a derinite
mergin. furtner, the colour of the tuberculin reactvi
is ¢aaracteristic - rose pink, or iv may.be red, butv
not the deep red of a Schick or the scarlet tint or a
Dick reaction.

The surrounding nalo or erythems 1s & Ieavure of
tie more intencse resetions; it is round only in the
24 %o 48 nours rollowing tvhe tvest, coineiding with the
meximum response in tiae central arsa.

lleasurement oi the reaction. With 0.1 ¢cec. T have

Tound tnat the reactions vary 1n size Irom 5 mm. TO
20 mm. in diameter; the usuzl size is 1b to 20 mm.,
end I hsve only rarely seen thne inziltration exceed
20 mm. in diameter. Some workers describe much

laxzer reactions, butv they are prowvably including the

8341




outar halo of erythems as well. Fnus Dickey (1929)
finds the:average diameter to ve 24 mm. He also
Tound that the size ol the reaction increases with esch
year ol age up to 6. Ihis is probably due to the
increase in tvhe thickness ol the skin.
One 1Tinds tnat in rounger children,the skin being
relatively thinner and more dense, it is not possivle to
raise & wneal so resdily nof ol the same size as in
tne older subjeet. In the adulwv, the wheal irom an
intra-dermal injection or O.l ce. is 10 to 12 mm. in
diameter, whereas in a baby one csznunot raise a wneal
larger taan 7 to B8 mm. with vae same guantity. Lhe
area over wialeh she tuberculin is disseminated must
aifect vhe size 01 the subsequent reaction.

In a comparative study sueh as vhls iV is necessary

to nave some standsrd by whichn To grade thne reactions.

(e}

As there is no accepted one 1 have sdepied one for LALE
investigation which indicates both the degree and tae
size of tne reaction.

Size of the reaction. Ihe stondard quantity injected)

)

intra-dermally is 0.1 ce. and thereiore in size resultp
saow a ¢ertain uniformity. Smith (1929) has snown
tnatv the ares of the rezetion is dependent on the

guantity or the injection; 0.1 cec. produces a reaction
about twice the size o1 0.08 ecc., and 0.1 cec. or 1/10000

r
dilution produces g reaction as large egg 0.1l cc of 1/1000
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Though less intense.

In reading results I estimated the mean digmeter in

millimetres. |

Degree ol response. The degree of Tesponse is oI
much more importance than size, slthough one iinds
Lhat bhe more intense reactions are larger, up to the

Limit of 20 wmm.

As the tests were all read by the same individual,
tioen the resulvs are comparable. I have Iound,

- however, that size 1s of little wvalue in comparing
reacaions;due no doubt to the wvariation in tae sze and
tnerefore in the thickness of the caild's skin.

To estvimate the degree of reaction, the Iollowing

pategories were fixed:-

(+) = Erythema only; no intiltration.

+ = 3 raised pink or red grea of infiltration.

+ = gentral part of the iniiltrated area
showing oedema. f

it = whole o1l the raised area oedemsbous. |

F4i4 = vesiculation.
¥++++ = necrosis.

4 ] A L “ . . .
Thus 15 mm. 4+++ would signizy a2 posivive test of

o)
Lo mm. meen diameter, the ares ol reaction being

wholly oedematous.

X : _ : I |

sSurrounding vhe raised iniiltrated srea there may be
|

tae erythema - itsell well-defined and pink in colour.

It accompanied the mors marked reactions, appesring




usually brightest at 24 or 48 hours, and rfading
Fuickly thereaiter, being always gone giter 72 hours.
'his erythema has been measured also; erythsma or
“EY: 5 mm. signlries a halo oI redness round the

inriltrated area 5 mm. bread.

Degrees of response.

(4). Ihe simple erytnema not inriltrated can only
be acceptéed as positive id it persists gs a stain over

2 days at least; it is best coniirmed by a second test

. fhe mild reaction is an area o1 infiltration
of the skin or pink or red colour, but sometimes
barely tinted. It is a raised area of erythemg - a
%aculo-gagule.

o e A moderste reaction shows in thes cealbre of

he raised ares a yellowish ocedema.

[

| + %+ + . Ihe more severe response shows the raised
area becoming more and more oederatous until it exzbtends
pver the wnole of the infiltrated area,

+ + + + + In merked reactions there is actual
“

yegiculation, oiten with nsemorrasge into the little
%eeicles.

¥+ # % ¢ = In the most sévere o1 all superricial
necrosis follows on the wvesiculation, & dry slough
;eQafating in one or two weeks. Yhis latter cevent is
Tery rare, using 1/1000 dilution, and can be ebviated

by starving with a 1/10,000 dilution.
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Varistions.

(1). Delayed reactions. The positive recponce ma

be delayed. LYhere may be no reaction in the first -
4 hrs. and & typieal response in 48 hrs., ususlly at
its meximum then. But posivive reactions may be
delayed much longer, no response occurring for three
or Iour days or not even till two weeks or more.

(See appendix - Delsyed Reactions).

(2). Systemic effects. 'ne tuberculin, although

injected into the skin, is absorbed into the circul-
atioﬁ. Although the amount is so small as not to
broduce any severe systemic reactions, very occasionally
there may be g febrile response lasting a Iew days.
Evidence o1 the systemie eitfect ig also found in
the reactivation of a previous positive respyonse after
tne primary reaction has raded, or a hitherto negative
test on oac arm is brought up positive by a test
performed on the opposite =zrm.

Controls. For a period I used a control consisting
o glycerin in broth proportioned and concentrated
beecording to the method of preparing 0.T. itsell.

7ith 1/1000 dilutions of this control I obtained no

reactions.
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! L Introduction. i

History. Althoush measles as a clinicsl entity
ﬁas Iirst dirferentiated irom the other exanthemats by.
Rnazes in the 9th century, it is not till the middle oi
tne lﬁca century that there is found reterence to its
association with tuberculosis; Hoffmann (1748) drew
attention to tnis dread sequel of measles, stating:- |
hFlnite etiam morbo, si tussicula cum rancedine
persistiv niso cito idoneis succaratur remediis, in
phthisin et hecticam fit transitus.” | '
It must be remembered that prior to Koch's discov-|
ery of the bacillus and the subse.usnt eludidation of |
the pathology, "phthisis" was a clinical syndroﬁe,
whnose cnaracteristics were "egough, dirticulty in |
bre ything, ehaeiation, hecvic fever and sometimes .
purulent expectoration,” and it is interesting to !
tind Bayle (1838) stressing the necessity of dlagnoqlng
%he disease berore this elinical picéture had developed?
but he does WOT Suggest Tzt These syapvoms and signs |

were not pathognomonic. It is easy then to imagine

tnav the diagnosis or "pntaisis"™ or "consumption"

3

o

would pe commonly applied to the protrocted broncho-
pneumonia oi childhoocd; a broncho-pneumonia in a ehnild

can persist even over weeks,with increasing wasting



lagsociated with "heetic tever, dyspnoea, cough, and

sometimes expectoration.” Lven at autopsy those cases
| |
|

(with early bronchiectasis Iollowing the pneumonia woulgd

seem o contirm tae disgnosis as "cavitation,” was

Ithought to be the characteristvic lesion of tuberculosilg.

Broncho-pneumonia being the common complication orf .

|measles and whooping cough, many such cases would
Tprobably be classiried as "phthisis."

0 course there is no doubt a good number oI cases
must have been tubercular, as the disease was so
‘rite and dissemmination or the inzection widespread |
'and ever-present. fuberculosis is active and Tauvsl
[in vhe Iirst 5 years; this is the common age period |
:oI measles snd whooping GOugh,-so that the associatioﬁ
!must have been very Ireguent indeed, as the tubercul- |

osis mortality was mucn greater. Yor example, in the
E |

| period 1l86l-1870 the mean annual death rate irom

tuberculosis in children under 5 years was over 5,000;
| per million living, whereas in 1927 it had tallen just
under 1,000 per 1,000,000 (Dew and Lloyd: 1932). Iy
' - earlier
It is obvious then that to tvhe/physicians measles and
whooping cough must have appeared to be well worthy
0I bhis reputavion as “pntﬂiségenic“ diseases.

With Xoch's discovery or the tubercle bacillus
many workers set out Lo invesvigate the relation of j

the two diseases more closely. The introduction of |
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|

|

| _ |

i - '

itne tuberculin reaction lent special interest when it i

was found that in measles there was a marked depressioé

!of the tuberculin sensitivity such that von Pirguet

Fas satistfied that this explained the Ireguent activ- i
|

ation or exacerbation of tuberculosis; he asdvanced the

AV

pneorg that the antibodies were used to combat the

%easles virus so that the tubercle infection could
spread unchecked; the apparent loss o the tuberculin|
?eaction in the acute and tatal stages of tuberculosis

seemed to corroborate this. Studies of the behaviour|

o known- tubercular children during measles in the

|
light of the new knowledge of bacteriology showed that|
in active forms of tubercle infection measles could

hage an untavourable efiect, but in some of these

|t 2 A NS
istudies . post ~mortem findings of broncho-pneumonia in

cases where tubercular glands slone might be round were

. = " : i
yet classed as deaths from tuberculosis. '

Debré and his co-workers (1926) in caretul studies

!first cast doubt on the accepted "rbdle néfsste" of

measles - "la maladie tuberculissante'; at the present
|

|
time opinion is-divided and non-committal, so that it

has taken nelr a century Irom the discovery of the

ebtiology of tuberculosis to reach even the stage of

doubting the belief of the earlier physicians that

‘there was a particular relation between the two diseases.



' |
II. Effect of measles on tuberculin allergy.

(L)s History. In 1907 Preisich, using vhe von Pirquep
5tuberculin test tirst observed that the reaction was
lost during measles; von Pirquet himself a year later|
épublished his own observations. He found that the
Ereéction was lost during the first week, reappearing
iusually on the oth day aiter the appearance oI the
;rash. Zis observations have been confirmed by various
workers using the gcariiication test, notably by
Tessier and Léon-Kindberg (1911), Moltschanoif (1912)
'and more recently Lesné and Coffin (1926), Debré and
Papp (1926), and Lereboullet and Baize (1931). i

| The less popular intra-dermsl test has, not been |
used so eommonly in investigating the phenomenon, '
although by its precision and aceuracy of dosage it
lends itselr to such a study. Mantoux with Harwier
?(1910], in 32 cases of measles Iound negative réactions.
ENO details of the duration ot tne negative period are |
Egiven.

Mitchell (1929) found a detrinite increase in the
percentage of positive reactors in convaiescence,
using the Mantoux test, but he orfers no data as to
tae duration of the negative period.

(2). Review. The majority of workers have used the

scaritication test in the study of the tuberculin



reaction in measles. Von Pirquet (1908) found that

2ll his cases lost their reaction in the Iour days

|

ifollowing the appearance of the rash. Toltschanorf

|

“1912} in a group of 31 cases tound that all were

ﬁegative in the eruptive period, whereas 17 reacted in

iconvalescence, and accordingly agreed with von Pirquet

that measles suopressed the reaction in 100% of cases.
Debré and Papp (1926), in a larger series (229

cases) found that some patients did not lose their

sensitivity completely; in % out ot 37 sensitive

subjects the reaction remained positive throughout

and they Tound them to have mild rashes such as is

|
asual in cases modified by convalescent serum.

These observations were confirmed by Nobécourt (1930);

in 83 cases he found 6 persisting positive in the

|in lo positive reactors found 2 whicn did not lose
|

eruptive period. Similarly Lesné and Cofrin (1926)

|
‘their reaction.

Duration of the period of anergy.

Von Firquet found that the resction was lost in
the Tour days iollowing the appearance oif the rash,
but he also considered that the resctions became weaker
as the eruptive periodl approached. Lereboullet and
Baize (1931) found that the reaétion was actuslly lost

24 to 56 hours belore tne rash appeared - i.e. on the
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|
|
|
! :
18th day of vthe incubation period. Yhis is contrary

' s O e s )
50 the usual observacions. Debre found the loss of

!tne reaction precise and abrupt - on the 2nd day of

ithe rash, an observation which I have confirmed with

[the intra-dermal test.
|

‘ The usual period oi "anergy" is Iound to be the

‘first 7 days, but some workers have round that
!occasionally the positive response is not regained
until a later date. Klein (1927) found cases persist-
ing negative for as long as 17 days; Kollar (1926)

obtained negative reactions as late as the 20th day.

[Debre similarly found that the effect. could persist

into vhe third week and where active tuberculosis was
3 |
present the sensitivity appeared slower in returning. |
|

‘He observed two cases remaining negative for as long

'as 2 to 4 months. Nobecourt and Lieg% (1930) reported
2 cases negative as late as the 25th and 30th days,
%but these cases nad active tuberculosis and it is
Iprobable that the von Pirguet test was not surliciently
sensitive for these cases.

Intra-dermal tuberculin test in measles.

Those workers using the intra-dermal test do not
give detsils; iHantoux with darwier (1910) noted a losé
of the reaction in 32 cases of measles. Mitchell
(1928) and his co-workers, usiﬁg the Mantoux method

| #¥ind that in 200 cases of measles 7 reacted in the
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lacute stage, while 30 reacted in convalescence, an
increase ftrom 3.5% to 15%. Lhey did not attemps to

|derine the duration of the hypo-allergic phase.

(3). Observations on 900 cases of measles.

Von Pirguet in nis original study performed tests

| |
;daily; this would stimulate the subjects' sensitivity |
iand probably cause a2 positive response to return sooner.
|

;II his cases are analysed, one 1inds that positive
reactions returned earliest in those cases subjected

to daily tests in the incubation period, as compared
with utnose in which tests were begun in the prodromal |
stage or later.

l. % cases tested daily in the last 8 days of the|
incubation period showed a return of the positive '
respounse on the 5ti, bth and 7th day aiter the rash |
appeared.

é 2« In 9 cases in which dally tests were begun on |
!Bﬂe second day ot the rash, a gositive result Iirst
Ioccurred on the oth day in only 4.

‘8. Four cases tested only from the third day of
the rash were 2ll negative on the bth day, 2 being
positive on the 7Tth. By taus stimulating allergy
von Pirquet would rind the negative phase perhaps ;
snorter or alternatively would render his test more

sensitive than if used on one occasion only, as it

would be in routine practice.
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Yalue of serial dilutions.

Although the purpose or the investigation was to

determine the eriect or measles on tuberculin allergy
as judged by testing thne standard dilution or 1-100 0.&.

'a small series were Tested with a higher concentration)
| |

t0 ascertain ir this would counterbalance the eriect of

jtne measles. As there is a depression oI the sensit-
éivity, it would be unneccessary to statt with a dilutibn
lnigher than 1-1000,
In 182 consecutive cases a negative result to |
1-1000 dilution was checked by a second test usually
2 to 4 days later, using 1-100 dilution. Five cases
iin the series reacted ﬁoaitively to 1-1000 dilution; ‘
lin 2 ot the 177 patients negatiﬁe to 1-1000 0.T. a .i

| % . 4 .

reaction occurred with 1-100 dilution, but in these ’
|

two cases the test with 1-1000 was done within the

| tirst week - the period of maximum "anergy", while the
|

1-100 test was done after this period had passed, so i
| ! :
itnat one cannot be certain that the reaction would

| g ) : ] |
have been negatvive to 1-1000 on the second occasion; |

|in the other 175 cases the result wes negative to 1-100
' |
as well as to 1-1000 dilution. '

; I have found the 1-100 dilution more a hindrance

| than a help, as 1t gives rise to pseudo-reactions
| ]

despite the precautions of freshness and sterility by!
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which I have been able to exclude pseudo-results in the
1-1000 éilution. 'ne pseudo-reaction toc 1-100 O.T.
persists ror 48 hours, often with a detfinite inril-
tration, but rades without leaving the definite stain,|
ialthough an indefinite area like an old bruise may
!remain. In contrast to the true reasmgtion, although
tnere may be inriltration there is no oedema; in colour

|
it is or a darker hue and its margin is not so well

|
'defined; also ite size varies,more often exceeding
the 20 mm. meximum diameter of the infiltrated zone ini
‘& true.reaction.
In 177 tests with 1-100 dilution such reactions
£ |

oceurred on 12 occasions, and owing to the difficulty
ot interpfétation the method was discontinued in ravou?
{ ' |
of repeating the 1-1000 test, knowing that the stimul-

ation o1 a previous test is a factor of more importance
|

'in increasing sensitivity. :
i During the years 1930-32 I have pertormed routine |
.intra-dermal tuberculin tests on the cases of measles
. admitted to the Park Hospital, Hither Green, London;
for the purpose ot investigation only cases where the |
diagnosis was derinite were included, i.e. cases with |
'a uniform morbilliform rash accompanied either by
KBplik's spots and/or catarrh with or without
temperature and leaving the typical morovilliform

'staining.' For example, in intants morbilliform rashes



- A0 - |

iIreguently occur; in the absence of other clinical

levidence such cases were excluded. In mild atsacks |

isuch asg those modified by convalescent serum ‘there

may be very little catarrh and little or no temperature

‘but the nistory or contact, vhe duration of the
iincuhatiOﬂ period and character of the rash assist
édiagnosis.

A total or 900 cases were studied, but of these
some were tested only in the acute phase and others i
only in convalescence. The majority, nowever, were
tested both in the eruptive period and at subseguent
_intervals in convalescence.

As the purpose ol the investigation was to determine

the efiect of measles on the sensitivity of the intra-

‘dermal test in the atandard dilutions of 1-1000 0.7T.,
the cases were tested relatively inIrequently in
|contrast to von Pirquet's daily testing, thus avoiding
|
;to some extent the stimmlation oif repested injections
iof tuberculin. |
An endeavour was méde to test eacn case once in
each wesk of the disease, the initial test being made
usually on the day after admission, wnen the rash was |

at its height. The results may be summarised in the |

Tollowing table:-
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Table I.

| Positive|Negavive Total
[No. tested in rirst week only 6 114 12d
j" L 8nly in 3rd week - 30 31
i or later .
i "  hoth in 1st and 2nd [ 11 249 260
! week

g "  both in 1lst week and 32 457 489
. Srd week or later ;
| 50 850 200

It ig only those cases tested both in their i
eruptive period and also in convalescence that will |
'provide an accurate estimate of tne etffect on allergy.
From the above table, however, can be calculated the
| percentage incidence ol positive reactions in the acute
!period compared with those tested in convelescence, ;
;and 1% indicetes in & rough way that there is an etfegt
lon tuberculin allergy; 24% reacted in eruptive perioé
wiaile 8.2b% were found positive in the third week or
later. This would suggest that about 75% of tubere- |
|

ulin sensitive subjects lose their reaction during

| meagsles. i
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Eruptive period.) 3rd week or later|

Totazl number tested1 831 020
[lo. Tound positive. 21 49
Percentage " 2.40% 8¢ 25%

This indication of a depression of sensitivity is
in itseli of littlé velue. What is more important isi
[tne duration oI tnis anergic period. For now long caﬁ
a measles rash suppress the tuberculin reaction ?

[As eacn case was not tested daily, one cannot determiné
; but ' !
exactly when sensitivity returned/with a large number
of cases bthe incidence oi negative reactions among {
them will determine the approximate duration of this

hypo-allergic period.

| Duration of the Anergic Period in lleasles.
Nineteen tuberculin-sensitive subjects gave a

|

negative result %o the intra-dermsl test during their

attack or measles. I'he fTollowing table suaows the

incidence oI positive and negative reactions classified

laccording to tihe day ol disease, counting the date on

whiech thne true measles rasi appeared as thne first day.

Tne delayed reactions are excluded and will be i
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‘gonsidered separately.

2able IIIl.
? Incidence oif positive and neuzative tubsrouli
I roucbions in tuberculin-sensibive subjects
during measles.
Lay of disscsse,
g !
1 2| 3| 4 5{6|7|8l9l0/02
! ) | |
Positive reactions: ¢ | B| B| 4| 24 |2 EI 1 88
Negative reactlions. o & RS B i VR R R R B T Y
i : ’ e S '“".""""""""T“""'"
*“erocutage negative. 60(85 |75 66| 50180 | w| »| w| «!| =
1 | l
‘Coxbined positive 2| 8 |10] 13 | 15 (20 B2 24 |25 2729
L reactions. I
Comb;ugd negative 19(16 (15 9 3| B |w| % ’l 1le
reasetidng, .
A
}ﬂ, se% ﬁﬁ ‘erc“itaua 204 | 665| 60.1428 238 19.0| - | - H
ned“ t I' I
Referenee to this table shows that the negative |

\J

results occurred only in

|instance, The positive results gi
inisial positive reactions and als

gases previously havingz gziven a neg

esponss., I¥ it 1s assumed

'and, conversely,

also be posivive on subsequent days,

that case

he first week, except in one

ied

ven include both |

Presulss in

0 Glie

ative or a dulayed

28 negative on 8 |

certain dasy would heve been ncgative the 1reeea;n5 day,

that a cese positive on one day would

the figures may |
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the second week. This effect appears o be at its |

maximum not with the aupearance ol the rash but when

the eruption is fully developed and suppresses the
reaction at least temporarily in about o0 to 75% of

cases. |

Bffect of the rasih of measles on tuberculin

allergy.

l If the depression of vhe individual's reactivity
be due to the effect of the eruption on the skin, one
would expect that the more intense the rash, the more
:marked would be the efreet on allergy with a greater
nroportion of negative results. Accordingly the
rashes were classified by the Tfollowing standards:-

Mild: a rash beginning to fade on its second day

| and leaving little or no staining;

Moderate: a rash still brignt on the second day
beginning to rade on the third day and leaving
definite stszining; |

Intense: a rash still bright on the third day anq
leaving marked and prolonged staining. |

The Tollowin. vable shows the distribution of the ,
rezsults in eaeh categoxry. Only the results obtained |

|in the 1irst five days are included.



Table 1V.

Results classified according to the

character of the rash.

Milq Moderaqe Intensq
No. % No .I o No. Lo

?ositive reactions: 9 | 56.26 g | 34.18 il 25

Delayed positive 1 0 .24 5 15EL 5 - -
reactlions. :

Negative reactionsi 6 | 87.50 10 | 45.47 | 3 75

; The tablé shows a definite correlstion between
the incidence ol negative reactions and the character
lof the rash; +the more intense the rash, the greater
.progortion of negative results were obtained.

It is also seen that the delayed reaction
represents a balance between sensitivity and the
rash, the proportion being highest when the exanthem

is moderate. When the results are classiiied

laccording wo the degrse ot allergy, delayed resctions
jare found associated with the moderate or highly

lallergic cases.
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Bffect of the Degree of Allergy. !

It hes been shown thst the effect on tuberculin
sensitivity hes & direct relation to the cheracter
of the rash. What relation has the patient's own |
ailergic stete to the result of a tuberculin test

in Measles?

One can gauge the degree of sensitivity from
the response obteined to & tuberculin test in con-
valescence. F¥or this purpose one has clessified the‘
patients into the 4 catezories of allergy: i
+ ;++ ;+++; anc+++4; the proporticn of positive, ‘
delayed end negsastive results liave been calculated :
in esch class including only those reactions obteined
during the periocd of meximum energy - the first week.
From the teble end greph it is seen thet the higher
the degree of sensitivity the more likely is 2 resc-
tion to remein positive; the greatest proportion of |

negetive results irrespective of the type of resh

occurred in those ceses with the lowest degree of

sllergy; there is e progressive decline in the inci-

dence of negstive resctions as sensitivity incresses.

If the delayed resctions

are grouped with the streight positive results the

curve of the increase in positive reections becomes

|
almost & straight line showing the close relastion
between the degree. of sensitivity present and the )



& 50 =
| probable result of 2 tuberculin test during Measles. |

RESULTS CLASSIFIED ACCORDING TO THE DEGREE OF

TABLE V. ‘
TUBERCULIN ALLERGY. I
|

DEGREE OF ALLERGY.
|
| - \ 7
No. % | No. % No. % INo. % ||
| + + + +4¥t |
| INegative Re-= ; =
sultt 3 60 & 46.16 B S5.0F 25%
| |
Deleyed )
[Positive " (0O = & 23.08 (TR LR R 25%
i |
Immediate "™ | 2 404 4 30.76| 9 50% [2 50% ||
. i {
Totals 5 100% 13 100 18 100 4 100

CASES POSITIVE THROUGHOUT THE
COURSE OF MEASLES.

Of the 50 ceses observed 17 geve & positive res-
ponse on the initiel test performed in the acute
| stage: of these 10 were tested at a later deste and

es is to be expected even in ordinsry circumstances

the second tests produced more marked resctions but |
the increese although somewhat greater then occurred |
in other infections is not sufficient to be accepted

{ 88 evidence of some weekening effect on the initial

test.
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TABLE VI.

CASES FOUND POSITIVE IN THE ACUTE STAGE OF MFASLES

lst test in acute stage Maximum test in convel-

s R B ~Tha. Vrdnin iy esceiice. 2

Case| Day o Reection Day of, Reaction.
. No.|ERash i Resh

3 8 ,L++ 10mm. B 25 16 | ++4<+: 25 mm. E1O
28 2 | 4+ 15mm 17 +++ 20 mm. E15
31 2 { + +15mm : 7 | *++ 15mm

g3 5 | 4+ +10mm ! 18 | ++++18 mm 20
J34 2 ? 4+ 15mm i 0K I +++20 mm E20
B35 | 2 | +l0mm | 5 +15 mm

39 | B | 4 10mm ! 18 | + +15

40 | 4 | +l0mm I de i A el

49 | 1 | +15mm | 18 J++++23 E17
50 | 1 | +13mm [ 4 ‘ +18 mm

!

27 7 S 4++20mm )

29 5 ++112 )

32 6 B )

43 6 | *+20 ) Not tested in convalescence
a4 3 F++15 )

46 6 +++10:E10 )

48 6 ++417:825 )

| # Cases 35 snd 850 can be excluded e&s the second test

wes performed alsc in the scute phase. The others

| show that there was slweys an incresse in the reesc-

tion in the test made in convelescence. It is known

| thet in normel subjects ellergy is enhanced by re-

peeted tests &t short intervels so thet = difference

must be marked to indieste thet there wes some tem-

'porary influence depressing the first reaction.

Degree,

In 8 cases - 1 cese showed no increasec in degree

4 cases

3 "

RS

& an % Qf; 1 %

L " " 2 L

e " " 3 "

|
|
|
|
|
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| 8ize In 8 cases - 1 case showed no change in size

7 others all showed an incresse in size

Surrounding Erytheme - &s is to be expected the ery-

theme accompanying more intense reactions found only
| in 1 test in the scute staege accompenied 5 reections

in convslescence

7 other cases are quoted when only one test was
: made towards the end of the first week of disease;

5 of those were reactions of +++ intensity ten with
| erythema suggesting thet a high degree of ellergy
present initielly hed been little impeired by the
exanthee.

TABLE VIT. '

CASES WHOSE TUBERCULIN SENSITIVITY WAS KNOWN PRIOR
TO0 MEASLES.

A more sccurate estimete of the effect of the

| exanthem can be ascertsined if the allergic response

of the patient be known prior to the onset. The

following ceses founded such an illustration.

Reaction before Reection during |Reaction in
measles measles. convalescence
Case |Days Reaction |Dey of] Reaction |D.of|. Reaction
before Rash Rash
i Rash
| 18 135 +12 ! Neg 12 5
| 49 22 +4++20 1l F15 18 H4A+18ELY
;50 2 4+ 420 10 +13

t (‘1‘0‘]55555) o “Hgﬁofdoo)

L 17 12 +16 1 [oelayed+12| 15 | + 12
| 25 48 ¥12 1 +15| 20 |++16 E1
19 & ++20mmE5 2 | Neg L 7 | 4%15




|
- Dl -

|
Those & ceses show (1) thet there is = definitﬁ

‘depression of the sllergie response during the ecutq

phese (2) thet despite this the enhasncing effect of |
seriel tests is aspparent if the reactions performedi
prior to meesles are compared with those obteined !
in the convalescent period; |

: L s _ |
in cases 49 and 25 an incresse of one degree f

n n 5O e reaction ss intense with e
1 dilution on the last test as compared with |
10,000 ; '
the il dal on initial test.
1,000

If these cases are considered in detail the

period of maeximum "anergy" can be determined.
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It will be seen thet if the test is performed
before the resh eppears it will give e reaction;

e test is only negative if the resh is present beford
the test is performned. In case 19 the test perform-
ed the day before the rash sppeered was positive al-
though fasint while the test performed %wo deys after
the rash hzsd sppesred waeg negetive on the 3rd dey;
his ig in sgreement with the genersl resulte.

In case 17 the test performed 24 hrs. after the
rash sppesred. was negstive but in case 25 when a -
test wes also done 24 hrs. eftef the resh appeared
there wes & regction in the first 24 hours but fading

on the 3rd day of the rash to regppeer on the 7th day

sugiesting that the 2nd to the 6th day is the period
of weximum anergy.

Pirguet gquotes two ecases whieh illustrstes the
period of snergy accuretely.

Bgy of Rash

mj-'
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Alsoc illustrating the meximum period of anergy
it is seen thet the test performed in Pirguet's cages
on the 2nd snd 3rd days were completely negetive in
contrast to the delayed responses of the 1st 4th and
Eth days confirming the cnnclusiqn previqusly formed
thet it is the resh which causes this phenomenon. The
®ruption on the first day is usually confined to the
;sce and trunk end it is only on the 2nd end 3rd days

thet it becomes established on the erms - the gite of

jaffected by the resh the cells of the skin will heve
tegun tomset te the tuberculin and probebly are then
refractory to the measles toxin; the converse oeeurs
when the rTesh dg established before the tuberculin is
intreoduced. After the 6ih day the epidermis has re-
covered sufficiz=ntly to resct to tubsreulin vhether

3

introduced one or ss lonz as five days previously.

these Llests. If & test hss been done ot & site not yet




CASE ILLUSTRATING THAT TEE
INTIL TEE RaASE IS ESTAELISHRED. (Day of rash indicated

58 -

SENSITIVITY IS NOT LOST

in brackets).

Cagse 19 Aet €& yrs.

| Date Prodromal steze Intra der- Pre-gx-
|£1/2/32 of meesles re- mel test enthew
' cognised b; Sl 24 hrs.
| Koplik spots & 10,00
temp.of 100.5
22/2/32 Bright messles
1 regl on fsce, (#) 13mm. (see
! neck, trunk photo-
graph) {
23/2/32 Rash s=till |
bright: oow (#) lOmm. I.DB.test ‘
generelised 1 ,
10,000 (2)
24 Resh beginning (#) lLomm. negetive
to fade on £
trunk
' |
i25 Resh faddng :
| generally Negative negative TI.D.test
1
10,000 |
t’i)‘
|
| 26 - - (+) €m. |
| fEir;t [
| |
| 27 lorbilli- |
' form stain- |
! ing moaerste - - (#) Smm
| very |
feint ‘
28 With steining .
etill present on the 7th aesy of the resh them
1 wes & resctivation of ell three resctions |
: on the sbdomen eppeering &s Smm * Intyrs
erytheme only ' dermel
! test
l ey
10,006 (7))
| 29 All these reactiveied tests feded |
agein + + 15mm
i
| 1/5 Photogreph '
teken ++ 15 mm
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CASE 19.

22/2/32 - Photograph of the abdomen
showing the immediate response to & tuberculin
test performed 24 hours previously with the

measles rash in its first day.

MAH Toux
(1-10.000)




Case 19,

e

Photograph on the 9th day of the Rash
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| tions not unususl end particulerly in Measles .

| re-activated by & subsequent test.

| inz enly after en intervel of 48 hours or more

- 6l -

Delayved Reections.

The ususl responge on the skin te tuberculin is
& regction appearing in 24 hours usually et its mexi-
mum in 48 hours end slways persisting over thet period
at leest. It hes been found, however, in routine
work thet occasionaglly delayed reasctions oeceur the
response not sppeering witlidh 24 hrs; it msy not mske
its eppesrance for 2, & dr even 10 deys.' This is re-
zarded ss exeepiionsl and being infrequent its mesning
hes Ween diffiewlt to dinterpret.

In this investizetion I hesve found deleyed reec-

Furthermore the delsy in the sppearsnce of the reasc-
tion has exceeded the ususl meximum of 10 days sone
not eppearing until 12 days afterwerds.

Possible results of :a tuberculin test.

There are 5 possible results to = tuberculin test:
(1) 2 negstive result

(2) @&n immediste positive response

(3) =& deleyed positive response the renction eppsar-

lster

(4]

(4) An immedieste positive responss

1]
)
Ly
5
oo
=]
(5
]
B
[ah

(&) A test hitherto negstive activsted by ‘& sutseque*t

ot

est.
(1) &nd (2) are the common results obtained. In

meesles I have found exsmples of (3) (4) and (5% —
J (see eppenuix)

pexticulsrly 2.



Table IX.
Day of rash.
2! 2 ] 4
Negative o) 2 % 3
Positive 2 7 6 5
Total 6 11 3 10
% Delayed, | 16.6%|18.2%( 27.7%| 20
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Inciuence of Delayed Resctlions.

Refer=nce to Table IX shows thet the delsyed re-
sults were cbtsined from teste performed during the
perioa of meximum energy - the 1lst, 2nd, 3rd and 4th
days of the rash. They were most common in the third
day when they recurred in,§?% of the tests done on
thet dey: this suggests that they occur when the rss
iz gt its height; it 1s et this periocd that one ex-
peets thet the negetive resultis will be at their maxi
mum., Thus it was found that the grestest proportion
(75%) of negetive results occurred on the third day
glse.

Therefore whetever mey be the csuse of delayed
reasctions in routine prectice it weuld sppesr that
in messles 1t ds due 1o tﬁe effect of the scute
inTeetion on sensitivity; it probebly indicates an
effect not gquite powerful enough to sbolish the reaec-
tion completely.

Significsnce of the .Delesyed Hesciions.

The fact thet the period of delsy does not cor-

respond with bFhe period of esnergy determined by the

o]
0]
L]
m
r.f‘

ive results would not preclude it from indicatin
he period of hypo-sensitivity yet the marked Immed-
iste reaetions obtzined from teste performed on the
dey the deleyed recsponse sppesred indicated thet en
immediste response could certsinly heve been obteired

if the petient hed btoen tested earlier.

T
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Where & seeond =3t wes donedfiduring the letent
period the stimuletion of this test slthough it
shortened the intervel it eould not bring the delsyed
response within the rTirst 5 days, the phase of mexl-
mum spergy. I am ineclined to believe that the delay-
ed rTesponse incdiceles 2 balance between the two fae-
tors - exenthem and ellergie state. When the resh
outweizhs the tuferculin sensitivity & negative res-
ponse is obtzined; When o mild resh oecurs in the
Rizhly ellerzic individusl & streight positive res-
ponse is to be expected. IG isin the Intermediate
stzges betwesn vhose two extremes that the delayed
responsSe may ocewr. |
(See Charte of reescti ns classified sccording te
ellergy.) :

As rYegerd the mechenism of the resction it sp-
pears that the cells of fthe skin sensitized by the
injection of tuberculin in the anersic period reg-
pord leater at the time thet the patient's returning
rgy resches ite heisht; 1t has been shown thet
the sensitivity is stimulated even hizher than before
the szttack of messles by the tuberculin injected dur-~
ingz the snergie period. (See Section on ecssess whose

tubereulin ellergy was known prior to meessles).
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FOSSIELE MAXIMUM DURATION OF ANERGY IN MEASLES.

Although my results have Indicated thst =& false
nebeu Ve reqult mﬁy be obtained up L111 the 10%H day
other workers reecrd longer periods..{Klein 1937 )
found thet negzetive Tesults might oecur sz lebte as
the 17th dey; FKollar (1926) obtained negative re-
sults up to the 20th day.

ngﬁé end Papp (1926) record two cases found poei
tive prior to the onset of neesles but continuing
negative for 4 months &after. They were using the
‘ Voo Firquet test whieh is more difficult'to interpret
ano wore lisble to treume resctions; end cannot im-
e-ine that this persistent-negstive result eould be
due to the etteck of messles. Lere*Boullet and
Beize (1931) using the seme technique quote & gase
which persisted negative for 2 months enda then died
oil tuberculsar meningitis. 1In this esse probsbly the

rificetion method was not sufficisntly sensitive
to show the weak sensitivity sssociatea with the

terminal stege of tuberculosis.

Wobécourt and Li€ze (1930) observed 2 cases continmu-

| inz negetive for 25 snd 30 aceys sfter messles.
Toe results I have given so far concern the re=
setions observed while the petients were in hospiteal.

The mejority of the patienis were discharged on the

|
|
|
|
|



3rd and 4th week so that on the averaze the last
tuberculin test In the 830 nezative cagcs was uBne in
the third week:

In order to ensure thet the total period of
weakened seneitivity hed been covered and thet no
tuberculin sensitive suhjects were passing out of
hospitel wrongzly classed s negetive. I redested
2 group et an interval of 2 to 4 months. After their

atteck with the following results:-~

r s 3

Result of test 2 to 4 months |
efter attack.

Pogitive Negative| Totsl

Cases reascting negstive
up te & weeks from on-
set 1 127 128

Only one cese gsve e positive result; a8 boy of
& yeers, he was szdmitted on the 2lst Feh. 1932; he
vas tested on the first dsy of the rash and later on
he 10th dsy; Dboth results =ere negative. This boy

Was &;f

gin tested on 1llth July, 19832 - fully 4 months
effer sna he gove & positive response of #1585 mm. He
therefure had regsined or .acquired sensitiviiy betweer

the 10%h d=y and the 5th month. His case was excep-

tionel forming only 0.7% of those late tests.



= 68 -

Further in over 400 cases tests were performed
gs late ag the third week snd the only other ¢ese
negative in the second week regeined his sensitivity
in the thira so thet it is highly probeble thet the
case also would have reacted positively had he been

tested in the third week.

SUMMARY.

(1) Usinz the intredermsl tuberculin test on the
stendasrd dilution of 1 - 1000 0.7

it is found thast 60 to 757 of tuberculin sensitive
subjects do not reasct =t the height of the eru-tion.
(2) The effect is short-~lived ususlly paessing off
quickly &t the end of the first week; exceptionslly
it may persist into the second week.

(3) To exclude the chence of & negstive response
in 8 normelly sensitive subject tuberculin tests
shoula be deferred till the third week.

(4) The effect on tubereulin sllerzy is due to the
gction of the resh on the skin snd veries with the
chergceter of the resh, &nd the-ﬂe3reé ot a&llengy

rre-existing.




'spreﬁd it mey be thet messles deserved its repute-

‘tion es "la meledie tuberculissente’. It is not

e BE

THE RELATION OF MEASLES T0 TUBERCLE INFECTION

ITX.,

(1) Review When tubercle infection wee more wide-

till the end of the 19th century that sny deubt on
the matter sppears to have arisen.

In 1898 Frenkel published & study in which he
guesticned the hitherto asccepted view.

He Tound that the severe snd ecompliceted ceses of
megsles arcse when there hed already been a bronechi-
tis or enteritis cor if en sdded infection such &g
lobar pneumonis, scerlet fever, typhoid fever or
diphtherie was present. And in the game cstegory
he pleces tuberculosis; ective tuberculosis alresdy
present would result ususlly in en execerbetion.

However, he pointed out the fellecy of sssuming
thet when eny tuberculsr lesions were found in fatsal
ceses of meesles the cesuse of death wes necesssarily
the tuberele baecillus; & child infected with tuber-
cle mey succumb to ‘en ordinery broncho-preumonie
without pre-existing infection necessarily contribut-

=

ing to the fatel issue. renkel found theat tubereculsp
ciildren withstood secondery infection extremely well

but ecould suecumb when thelir resistsnce hed been

in

lowered bty en illness such es mesgsles.



‘This careful discriminstionby Frenkel is not-
gble; he definitely refutes the idee that there is
s specigl reletion between the two uisesses. In Amd
‘erica Lendis (1908) found tuberculosis an infrequent
complicetion of Mei.sles oceurring in only 0.45% of
437 ceses, Copelend (1904) similarly found no in-
stance of tuberculosis arising in 75 cases.

In France, however, the older view was Tavoured
by Cezesu (1¢10); one finds, however, that in 4 of
the 7 ceses he elacses ds deaths from tuberculosis
the reports of the autopsies. éﬁg@est thet the
children -died from &n ordinary broncho-pneumonia the
tuberele lesions being locelised in the gleands.

Recent work is more or less cons istently sus-
gestive of the negetive view, nsmely that there is
no direct relstion between the two infections.

Noeggerath snd Eckstein (1924) observe no increase

in tuberculosis after & severe epidemic of messles I
end whooping cough among school ehildren; Klein

(1827) in the seme age period likewiee found n

evidence of activetion of tubercle efter messles.
al M!JL
Nobecowrt (19£¢) however maicteins that the

cetarrhel inflamustion of messles mey sctivate
tuberculosis; his studies were made in youn:cer

children. Choffé (192%) in 187 cases found thet of

(D

€ with active tuberculosis only one developed fresh

manifestetion zfter messles. In 10 csses wit) o



S

previcus tuhercaloué lesion there was no re-active-
tion sfter messgles

Lereboullet snd Beize (1931) in 16 cases wi th
positive tubercﬂli: teste of whom 2 had ective

tuberculosis found no dnstance of & fresh menifesta4

tion occurring.

There is therefore an incressing bedy of evi
dence refuting the old idees of some perticulsar rels-

tion between mesgles end tuberculesis.
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(2) OESERVATIONS on 901 ceses of MEASLES.

EFFECT OF MEASIES ON THE TUBERECULOUS CEHILD.

All csses giving & positive tubezculinlreﬁction
sre scceplted as casges whieh esre infected with iuber-
cle whether it be latent or sctive; those cases
will be referred to ss "tuberculous™ or "tuberculer"
without neecesserily implyirng eliniesl sctivity.

830 ceses gave negetive reactions while 81
tuberculous subjects were observed. It must be ae=
cepted that of the 850 npegative petients & propor-
tion of the 120 cases fested only in ascute stege may

ectuslly heve been tubercular - _probsbly 674; of the

>

260 ceses tested only up to the end of the second
weelk, 1, mey have been missed being still negative
in the second week. It is likely.thcn that sbout 8
tuberculesr subjects are erionecusly incluged in the

880 negstive cases.

CASE MORTALITY.

The first SDO cases found negative were itested

consecutively includinz &ll ceses adumitted to hos-

-~

pitel irrespective of the charscter of their stteck

end thererfore these zgve & true egstimste of the mor-

telity: tie subseguent 256 ceses did not ineclude f
sone of the fatel ones as later in the investigetion
tests were deferred when 2z child seemed toe ill to

warrant & procedure of no therspeutic vzlue. There-
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The number of tuberculsr csses is rather smell
to provide =n adequate compsrison; sge is so lmpor-
tant, hovever, in the prognosis thet such a clesgifi-
cation is peeessary.  In the non~-tutereular group
there is the usual hizh ciortality under 2 yesrs
(14.27%) while over 2 yeers the prognosis is very
much better (mortelity of 2.4%). In the tuberculsr
group, however, the mortelity 1s apprecisbly higher
et bolth sge periods. One must in this respeet ex-
clude deaths due t- tuberculosis ss -the prognosis tg
an unecomplicsted case of tuterecle iﬁfectioﬁ i® greve
in itselr, fiyures of 40 to 60% being ususlly ziven
gg the mortelity in tuberculin-positive children
UNGEer < years.

Both the deaths. under 2 years uwerc due to tu-
berculosis so thet the mortszlity from causes simi-
ler to thosze of ths neon-tubercular children was nill
Thie 18 rether surprising. The golrtrary holds in
the tuberculer subjécts Over 2 years; 2 died from
causes other then tuberculosis snd the mortslity is
higﬁer than in the control series suggestive of sn
inéreased susceptibility to complications.

The 11 tuwbereular children under & years es- |
ceped Tfetsl complications from secondsry invaders

end Tevours Frenkel's opinion that they with-

stend pyogeniec infection remarkevly well; 1the




converse is suggested ir the older tuberculsr subt jecft

If these Pets]l ceses ere snalysed it is strik-
ing that the deeths in tuberculer children are not
from pulmonsry complications in contrest to the

negative group.

Totel desths in control group: 45
Csuses ol desth EBroneho-pneumonis 36
Enteritis 4
Acule Bepticeemia 1
Bronchiectesis 2
Diphtheriiiec Croup 2
Totsl deaths in 651 tubercular cﬂil&len = s £ |
Causes of Deatlhb
Agute streptococezl septicasuis 1
i L L snd pneumocoecal
meningitis 1
Tuberculer Enteritis -~ milisry spresd compli-
cated by Wheoping Cough . i i
Tubereular Meningitis 7

I% is rether striking thet slthoush hroncho=

pnevmonia is by Ter the commonest ceuse of desth

o
O

in measles not one of the tuberculsr children sve-

cumbed te this complicstion zlthouzh & sctuslly #ad

this complication.
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SUIMIAEY of 4 WATAL CASES IM TUEERCULAR GROUP

(See Appendix)
Cese lge Bex

51( 2yrs. L. This ehild aied within 48 hours of
the onset of messles - 2n unususlly
repid idlness. At sutopsy she was
found to heve extensive glendulsr tu-
berculosis prinecipally in the ab domen ;
gt the root of the mesentery the spine.
was pleastered by a solid ceseous mess
of Zlznds; the thoracie glsnds were
net =2 maerkedly affected. Tiere were
no foecel lesions in the Iungs or intesg-~
tines. The eetusl cause of desth was
an geute septicsemis & haemolytic strep
tococeus beins isoleted from the spleen
post-mortem; there wes £lso en esrly
cseute inflammaticn in the lung from
whiclhh & predomineting growth of strep-
tococei were obtained.

35 17 * . This boy hed nc eliniesl evidence
of tuberculosis prior to messles, al-
though he hed been susgpeet. FHe devel-
oped 2 pueunccoccsl meninaiﬁis (Type IV
infeetion) on the 11lth dey of messles

which wes Turther cowplicsted by =n




otitis média in the third week from
which erose a streptoecocesl sepliceemis
(blood culture - pupre growth of haemo-
lytic streptococci), he sucecumbed 38
days fTrom the onset of messles. At
sutopsy he wes found to heve tutercular
foei in the hilar glegnds; on the left
sige they were lesions with some celei-
fiestion. There was no trace of a fo-
cus in the lungs end 0o evidencs of any
recent acitiviy or spread; The csuses
of deeth - prneumococcsl meningitis &nd
streptococecal septiceemia were confirme
case 47 (13 in whooping cough series). 1 yr.l0 wthe.
Ifemale.
This ehild hed pre-existing active focs
tuberculesis in the form of tuberculsr
enteritis; in: the 7th week of whooping
cough she ceveloped = mild sttaei of
measles and died of Wiliary tuberculcsi
o the Sth wesk, At éutoyzy she was
founa %o neve & primary focus in ths
lung and & chronic tuberculsr ulcer of
the ileum; -<csuse of deeth wes from &
‘wiliary spreeds -
Case 40. & menths, femele; In her first 4 months this

eby wes 1n close contect with open

o

1

=3

|
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phthisis, her mother developing =c-
tivity after the child wes born. The

-

measles

(=

child had & mild sttack o
with no complication. She had signs
of primery infiltration of the lerft
lung confirmed by X-rey. She wag iso-
lated and kept under ongervetion.

she continued fairly well for 3 months

and then died of tuberculsar meningitis.

Discussion. Under two yeers the fatal csses succuml

ed to tucerculosis; in one whooping coush was en
sdded couplicetion end the megsles was very mild hav+
ing been mitigeted Ly convalescent serum =0 that it
is aoubtful if it hed eny considersble influence on
the miliary spresd. The other child only & months
0ld survived 1ts asttack for 3 months so thetl con-
sidering the child's age there is no re=son to
ascrive the meningeal mBtastesis tc the measles. In
both: ceses Then the meesles infection played no great

pert.

Thie other two vsses both died of streptococesl)

geptiegenis. The child@ of 2 hed no elinical eviuencT

kh

of Tuberculosis; prior to the atleck of messles she|
looked =znd beheved like a perfeetly heslthy child =ng

seemed To belie the positive tulercular result. :




repid suceess of the hsemolytic streptococeus end

the extensive lymphatic tulerculosis Tound st autop-

e ?9 =

This made the rapid dissolution followings the onset
of messles &1l the more surprising. It is diffi-

cult not to econceive c=some relagtion between the

sy. This case is similer to those fatel "malignant’
ceses of scerlet fever described by Millisu end
others in which pre-existing tubercular foci were
sug-estively comron.

In the szme category could be plesced the
yeuth of" 17 who died from 2 streptoceal infection
superimposed on tle low-grade pneumococcel meningi-
tis but the tubercular lesions in his case were not
extensive end his case on ite own merits could not
be seia to show & reletion between the streptococcus

and the tuberele baecillus.
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COMPLICATIONS.

The incidence of complicetions varies with
ege, enteritis ard pneumonia being more common under
two years. Sub~dividing the 901 ceses, observed in
this way'the tuberculsr groupe are agein rether

.

smell to provide relisble figures.

TABLE XTI.

Tuberculin llegative Tuberculin Posilive

0=2 y¥s: V2oyrs. & over 0= yris. 2yrs. 0ver‘

No % No % No . % No . %
Total 338 508 i) 40
Broncho- &0 15.1% 44. 8.8% B R T - 5 12.8%
pneumonis
Lober : _
Pneumonis & 1.B & 1% il g —-
Enteritis 20 5.1% 3 0.6% 3 87.2% =
Otitis _ )
Ledisa 52 129% 47 9.4% " - 5.8%.:8 6 14.8
Adenitis; )
Abscesses 10 2.5% 9 1.8% - = 1 2.4
fjurilncelo~ i
gis,Impeti- _ |

go.ste. B.6.7% 3 L.oag 2 18.1 |

o > - . 4 ? - |
broncho preumonis in the ne--cu.shve ZI'OUp 18 cOmmox

under 2: years; 1the reverse is true of the tuberculsr
children the incidence over 2 being hizher then below
that ege; one would have expected that the tubercularn

g . |
children would heve been more lisble t¢ pulmonsry com-




oY

plications btut there is certeinly no evidesce that

this is so in the most dsligerous period - under =2

vears

ENTERITIS. - the complication to be dreaded in infants

-~ was definitely higher in the tuberculsr group.

O1TITIS MEDIL, wes more freguent in tuberculm subjects

at all ages and the tubterculsr child does seen more
liebls to those septic complications &s I have found

similey TYesults in the other acute infectious disesses

o

ADENITIS - ‘s lese Ireguent ecomplicstion, shows no

epppeciable difference in incidenece in the two groups.




SEQUELAE of MEASIES in TUBERGULAR &nd NON-TUEERCULAR
SUBJECTS.

It mey well be argued that to observe ceses sim-
- stage

ply in ‘tl’le-..aczujtéfﬁnd immediate convalescence dees not
cover the whole period durinz which en obvious legecey
of the illness m&y be observed. Accordingly en endes-
vour hes been mede to follow out the ceses after their
leaving the hospitel; this hes not been done so com-
pletely ss mizht be desired as the ceses sdmitted to

the hospital were drewn from a wide ares of London and

therefore made it difficult to srrsnge for re-alten-
IMT&C&. Where ceses were from the Eestern district of
{La;@on errengements were mesde for them to sttend Dr.
Leonard Finglsyts ciinic et the Besl Tondon Chnildren's
Hospitals

In other aress by the courtesy of the loesl tuber
lculosis Officer I wes eble to exemine ceses &t the
Tuberculosils dispenssry. 4 group of non-tubereulsr
¢hildren were Te-sxemized 3 t0 6 months after the et~
tack: the mejority were re-tested with tuberculin to

confirm the previous result.

WOL-TUBERCOULAR GROUP (Tuberculin test nsgstive while
i Heospitel.

iNo. of cases personally re-exsmined and pnegative test
conTirmed by re-test 115

% % it Ny " butl not re-tested 30

stlending Zest London Children's Hos.

end found tuberculsr nsgetive 3-~&

months sfter siteck 13

Total 158 |
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B
QFf -thiege 158 csses not one provided &n instence
of tuberculosis arising as & sequel of megsles; the
enquiry reveeled that one cese died 14 deys after
leaving i+ . hospitel following en operstion for
Rerriia, 50 thet 1 out of 159 casce died 3-€ monthe
after the atteck snd thet death wes in no way related

to meessles.

TUEBHCULAR CHILDREN.

' I heve incluued in the mortality teable & Laby of
| & wonths whieh died of tukerculer Meningitis 5 mﬁnths
after the astteck of measles; elthough included a&s a

|ueath from messles the interval fs rether lonz to as-

cribe the fatsl end fto the effect of the acute infeec-

tion 3 months before. In the Tirst yesr menin:itis
erded 25 a likely developmeint in tiie tuber
culer subject under thz best of c¢ircumstsnces.

' Apart from this cegse I hive ‘treced 31 other chil

dren Tor perjoas rensin: Trom 2 to 14 months after
their atisek snd in no iunstsnce did & tuberculsr meni
| Testetion arise.

In & ceses whooping cough wss 2 complication or
| segquel snd those csses shared the sesme satisfactory

i snd result g= the cthers,
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TABLE XIITI ‘= TURERCILAR CASES TRACED SUESEQUIITT T
LEAVING HOSPILTAL,

Case No. Age Period of Case Wo. Age Period of
Quservation. OQbgervation.
i Bysld pmonths 26 2 Yre 8 mths.
3 200 B i 27 oo 14 1
mths
& 4qmll - " 29 4 v 4
7 S 14 n 50 16 w 14 i
8 4w =2 i 31 g s M
10 2ua 7 s 36 1@ mths. G s
I B i o By G W S
4 Guw 4 et a8 B ] I
14 SO 1l 39 B 12 4
15 G & 41 1 2R L
16 Fu 8 7 4.2 6 ‘mths. g "
17 a4 o 43 bR & "
1e gw 10 i 45 HARE il B "
a0 4a 11 B
21 3" l? mn
22 6% § o
2-“ L) 5 TR |}
24 Y 8 7

yeers, an age a8t which an setive tuLereular menifes-

It will be seen that © of the cases were under 2

=)

tation would be expected. 7Yet ell were elive and welh
|
11 months sfter. This esrteinly is evidznce egrins

¥ pertieulsr sctuating effect from the attsck of

o Y se & with erele infe om after
0f cour contect with tubercle infeecti b

lleaving hospitel weuld be importent to those cases,

I enlesvoured to execlude the possibility. The

Wrecedure: I adopted was to explein to the parent

{n

the ehild had been in contact with tuberculosis

it some time prior to the atieck os messles end thst

o
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[i7]

it wes importent to prevent further exposure. I we
thus able to ensure thet none of the csses sfter their
ettack were in contsct with "open" tuberculcsis.

Cesgs of recovered phthisis szlthough sputum negs-+
tive are not necesserily non-infeetive end two of the |
-cases returned homehtc live with %their pmrents who
hed had pulmonery tuberculosis. Both these patients
aid weil.

@ of the' easgs had been in intimate contact with
humen infleetion prior te the attack of messles; one
died of tuberculsr meningitis (case 40) the others

survived without evidence of any tubercular setivation.

lleasles complicated by whooping cough (See Chap. ¥
l
P LEY Ve




THE INCIDENCEH. 0F TUCERCILCEIS

Il MEASLES.

It is difficult o eompere figures of various
geries of ceses =s the cless end sze of the pstients
elter both the proportion of tuberculin resctions snd
the ineidence of elinieel tubercsulosis. Also there is

no upanimity on the definition of "tuberculosis" in

g

ehildren, For exemple some include iz this term cesej
with: X-rgy evidence of hiler infection but the older
the chila the less is this evidence deserving of
recosnition es setive diseese,

Purthermore in the younzer -children just es eseo-
tive lymphetiec lesions mey be loecelisged in the abdoe-
men, yet not elinicelly ascerteined. Accordingly
statigtics very with the individusl idees of. whet is

end whet is not "tuberculosis" in echildren.

I prefer to accept the positive tuberculin test
|
|

as indiceting tutercle infection psst or present; ;

|
the younger .the child the more likely is the infeétioT
to. be active. In only one case did I find elinicelly

[

|

setive focel dizesse - 8 tuberculsr esnteritis in & f
i 1

|

girl of 1,10/12 years, snd this ehild suceumbed to
= > LA e s 2 |
miliary tuberculosis =fter meesles snd whooping coughd

In the children under a yesr there were signe of prim+

cry infiltration or epituberculosis of the lunze but |



Zain thils lesion reguires
The only relisble comparative I'i

he ineidence oF

aries: 8 gre

]
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X-ray confirmetion.
Figure would he |

tuberculin resctione

tc eompare then.

the incidence of

of wverious

put even that

sge grouping. [

authors

My owmm resulils

fetael tubereulo-

£ 1n meesles among petients of the "hospitel®™ class.
INCIDENCE OF TUBERCULOSIS.
Total |[Tub.Test |Incidence | Cese Mortality
eses (positive |of Tuber-| from intreculo-
culogis sis

villiet & i
serthes (1854) - o -
'ilessinger )

(1894 880 - 2ol 1L
endiks (1209)457 - 0.43% 0.427
opeland ™ 75 - - -
obecourt 459 7.18: 5.58% 1, 5
(1930)
erebouliel . :

Baize (1831) 75 | 186.% 4. 0%
dedn (1927) 172 {

(over Syrs.) - =
ushnell 5.943| adults - 2499

(1918) 2
hoffe (1929)157 - 1.47
'srik Bosp. ) _
1930-32 901 5. 0% - 0.2
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SUMARY.
(1) The mortality frow tuberculosis in messles is
not cousidersble =pd in relabion to zze is no higﬁer
then would be expected in the ordinsry course of
¢hildhood tuberculosis.
(2) Tubereulsr children eppesr to heve less suseep-
tikility to pulmonery complications in meesles.
() On the other Hend they ere more lieble to
pyogenic infection.
(4) There ic no evidence that sctivetion of tuber-

cle infecticn followe after messles.
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107 Conclusion.

' Tuberculin Allergy.

: The earlier resglts ot von Pirguet and others

|suggesting'uhat all cases lost their reaction during |
measles have not been borne out by subsequent studies.
!Tne majority or cases do lose their reaction in the .
Tirst week,in exceptional cases not regaining their
sensitivity till arter the second week.

. .

Cases.have been reported where the test initislly ;
cositive continued negative for months aiter measles, |
but in such instances the less sensitive von Pirguet
test was used and occurred in cases with active tuber—i
culosis sueca-as tubercular meningitis. Adecoting the
'improved technigue and criteria of interprevation
éuggested by MeNeil or by the intra-dermal method, it
js probable that a poditive result could anave been
obtained.

Von Pirquet tested his cases deily. Lhis would
tend to stimulazte cnd enhance allergy, and therefore
.gossiuly cause the positive response to re-zppear
earlier than if only one test had besen made previously.
Accordingly, the relatively infreguent tests done in |
this series oI cases show more accurately the duration:
oI tvhe anergic period in measles.

It would seem, however, that the increased

sensitivity or Tacility oI reading oi the intra-dermal



test has counterbalanced the efrect or inireguent tests

o

{as the period or anergy is found to be the Iirst 5 dajyi

|
in the majority oi cases; Von Pirgquet Iound a similar
lperiod oI hypo-sensitivity, using the scarizicatvion ’

test at Irequent intervals.

| Relation of tuberecle inrection to meagles.

The incidence ol Iabtal tuberculosis in measles
|
!does not suggest any increased susceptibility follow-

ling this acute inrection; only 0.2% of 901 cases

isuccumbed. The two individual cases themselves, when

examined critically, do not indicate that the measles

had any specitic efiect on the tatal dissemination of

[tne tubercle infection. Further, both were under 2

years, and in this age period a total of 11 children
lwith positive tuberculin resctions were observed,and

i
| the mortality of 18.18% for this group is not above |

|
[ the average. |
| |
Apgrt Irom these 1atal cases, I did not observe

any tubercular menitestation arising during or |

;SUbSEQuent to the attack of measles, cases being
cbserved Ior a period oI $ to 14 months subsequently. |

It might be expected that the tubercular child

' would be more lizble to pulmonary complications in

measles, but my results suggest the contrary.

Pyogenic complications such as otitis media,

nowever, are more common in theose children with g
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vositive tuberculin reaction, and in this respect
|
tuberculosis might be said to bear a relation to measl

5.
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I. Introduction. |

Whooping cough ranks with measles as one of the
dread diseases of intancy and childhood. Unlike
measles, it can attack the infant under 6 months, but
although it has?lower age incidence it has usually a
mortality slightly less than measles, The reason of i
tals is bhat the TIatalities ensue Irom pulmonary or
gastro-intestinal complications, and the pulmonary
]complicationé are more frequent in measles, essentiall&
| |

2 catarrhal infection, whereas in pertussis the initiap

lcatarrh is slight if present at all, and the disease

|
| |
itsell is more a lymphatic infection, as the blood ‘
Ipicture indicates. Also, the state of the hilar |
:glands found at autopsy - always intensely congested ;
and oiten neemorrhagic - suggest that this is the seat

‘or the disease.

5 Whooving cough is an acute infeetion without an
| . |
exanthem; mnevertheless there has been recorded evidengce

|
ior a temporary effect on tuberculin allergy, and of
i

Eregarded as almost as imminent as in measles.

course the danger of tubercular segquelae has been

IT. Tuberculin Allergy in Whooping Cough.

' (1). Review. As in measles, so in whoopiyg cough, |

| .
. e 1A 5 10 :
the explenation ot the 1liability to active tubercular



infection has been sought in the allergic state of thg
natient. It was assumed that tuberculin allergy
signitied a measure of resistance both from the evidengce
'or the Koch phenomenon and the observations on the

diminution and apparent loss of allergy in severe and

tatal cases of tuberculosis, Also in measles, "la

maladie tuberculissante", there was the definite anergy
lor deoression of sllergy. It would thereiore be
[expected that in whoovning eough - regarded as a close
:rival of measles in the liability to tubercular com-
Iplication - there would be a similar effect on allergyﬂ

| ; : : ; _“ |
| The investigations that have been made are iew and

'some are unconvincing. The more extensive studies

|

favour the view thaet tuberculin allergy is not afrected
{in whooping cough.

. Cozzolino (1913), using the von Pirquet test with
iundiluted tuberculin (0.T.) made a study of 227 cases
oI whooping cough ranging in age Irom a Tew months to
12 years; 67 were positive (29.5%). When his results
were tabulated according to age he Iound little or no
diiference betwesn the percentage oI positive reactors
as compared with similar groupings ol normal children.
4] cases negative on their Iirst test gave a similar
result after an interval of at least 14 days, except

in one instance, in which the second test was positives.

It occurred in an uncomplicated case of moderate



intensity; there was no apparent cause for the Iirst
test being negative. There being no corroborative

evidence, Cozzolino does not ascribe the rallacy to

ihis cases according to the stage oI the disease in

(tne pertussis intection. ile found also that grouping|

wiich the test was performed, there was no diftlerence
in the oroportion or positive tests obtained. He
thereTore concludes that whooping cough does not in-
tluence the tuberculin reaction.

Schlemmer (1914) took a similar view to Cozzolino;
he found 28.5. of cases oI
whooping cough under o years reacting positive to the

|
von Pirquet test, a rigure not much less than usual

'tor that age period. But Nobdcourt ana Forgeron (1922)
|
in 47 cases ranging from a rew months to 9 years found

only two positive; these were in the age periocd 2 to

|
ElOp as compared with the usual 135 to 51%. This is
==

4 years, of which 20 had been tested - a percentage of

rather slender evidence of a decreased allergy.

However, they rurther record two cases which were

'known to be positive to the von Pirguet test and
|

|
usubseauently became negative during whooping cough.

I
[But these were cases with complications; one became

|
inegavive when acute broncho-pneumonia developed; the
other with a moderate attack gave a negative response

on the 9vh day oi the spasmodic stage while rebrile.
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Although not mentioned, some complication was
probably present, as uncomplicated vertussis is
arebrile in the spasmodic stzge. ;

These two instances of negétive responses can
therelore be ascribed to causes other than whooping
cough.
| The same authors also record that in 1% cases with
negative von Pirqguet tests, two at autopsy showed
]tubercular lesions: one had acute miliary Buberculosisﬂ
It is oI course recognised that the von Pirquet test
may rail in the acute type oIl tuberculosis. Ihe othér

(was tested only during a terminal broncho-pneumonia.

|Again, other causes can explain the railure oI the ‘

test, although Nobéecourt and Forgeron considered the
effect due to the whooping cough. w

¢elli (1923), using both the von Pirguet and intra-
| L |

‘dermal tests, came to & similar conelusion, but while
Nobecourt ana forgeron thought it could completely

Isu_;_)press the reaction, Galli considered there was !
merely = weskening oI the allergy. He based this on

|his observation that some cases negative to the scar-

irication test gave a positive test with the intra-

' dermal method. I'ne intra-dermal %est is, however,

|is admivtedly more sensitive then the von Pirquet test,
|

|and in eny cszse a previous tuberculin test enhances |
| allergy, so that Gelli's deduction is not really

gdmissible. He turther records that in B cases



previously positive he observed 4 to become pegative

both To the von Pirquet and intra-dermal tests; ozl .

these he cites one which developed tubercular menin-

!gitis twenty days alter the whooping cough had subsided;
i

F

another l4 years old (an unusual age 1or pertussis)
became negative and persisted negative even aiter
recovery. (No acates are given). One case then was
sulfering Irom acute tuberculosis, making a irank
positive tuberculin result unlikely; in Bhe second

tnere is no explanation of tne persistence or the

negetive response atfter recovery, although whooping
|

icough is claimed to nave a relatively slight efreect on
:tuberculin allergy. It is possible that this case '
imay have given a pseudo response prior to the onset of]
itne disease.

| Iesné and Coffin (1926) in 45 cases observed that
|/in 14 positive cases the initial result was negative
'in two instances, but there was no evidence that this
fwas due to the whooping cough and they ravour tne wiew
Ethat the tuberculin sensitivity is unafrected.

Dumans (19%2) in 14 tubercular cases Tound that
5 _
| : = . '
{some of the reactions appeared wesker than usual, bdut |

'in no instance was a negative result obtained. ;
PThere is therefore no conclusive evidence that in |
‘whooping cough there is any efiect on tuberculin

sensitivity; complications arising in tae course of
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the illness may do so. Alsc, aectuzal tubercular
complications co-existent with the whooping cough may
influence the allergy, but pertussis of itself does
mot appear to have an inrlﬁence_such as to give rise

!

to rallacious negative results in tubercle-inrected

subjects.

(2). Observations on 386 cases of whooping cough.

Whooping cough is a disease im which the actual
idate of onset is difficult to determine; from the
:history of the case the catarrh at the onset is not
[always present and is usually so mild that it passes
unnoticed by the parents. It is only when the typical
:spasmodic cough develops or a‘preliminary complicatioq
|ensues that the doctor is called upon. For this |
}reason one has been unable to study many cases Irom the
lactual onset of the disease.

I Being a protracted illness, the patients were
!submitted to tuberculin tests on admigsion and there-
| aiter at intervals oi a Ioritnight to a month, the
|mgjority naving at least two tests. For convenience
‘tne tests are indicated not by the day ol the dibsease,

| but by the week in which they were periormed.

Tnecidence of positive reactors.

A provortion ot thes cases were tested only on one

occasion, including those positive reactors whose
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&esponse was rather marked; such cases were not tested

again, to avoid severe reaction of a stimulated
|

lsensitivity. 126 cases were tested on one occasion;

ir classiried into two groups - those tested in the ;
|
|

Ii‘irst week and those tested after the Tirst week - the

percentage oI positive reactors is almost identical.

Age grouping being similar, this suggests thet there is

Elittle or no efiect on tuberculin sensitivity, although

jof course the numbers are rather small to be conclusive.
Table I,

Cezses tested on one occasion only.

Negative{PositivelTotal Eerceﬁggge
1 pogitive|.
Tested in rirst week. 22 5 27 18.5%
n after rirst week| 80 19 99 192.0%

Ii these cases are grouped with those tested on
‘more than one occasion so that all are included, the
iincidenee or positive reactions in those tested in the
tirst week is 8.47%, compared with 9.6 in those tested

'in the ‘second week or later. There is a slight dizt-

|erence oI just over 1% in iavour oI an increased
|

‘incidence in the later stages of the disease, but it

'is too small to suggest any errect on allergyr
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Table II.

initial test.

All ceses grouped according to period oI

Tested in first | Tested in second
week. week or later.

Wo. tested once a7 99

only.
Mo, tested twice 79 181

or oftener.
Total 106 280
lotal positive 2 a7
Percentage positivel Be47% 9,6

Results of positive reactions at wvarious stages

|
|
| of whooping coughe.
|

36 cases out of %86 were Iound giving positive

ireactions at some period of the disease.

lare tabulated below according to the week in which each

‘test was perrormed, showing the response obtained.

The results

L
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Table III.
Case. INITIAL THST. SECOND TEST.
[
| Week of disease|Result. Week ot disease, Result.
0 1st + 18 < =
i ++ 18 = - .
2 = +% 15 4th +++20 B 15
14 i +++10E10 = =
g7 i ++420 E5 5th ++++20 ELO
29 n +10(delayed) |4th +++20 E 25
52 n + 20 B 5 4th +4415 E 15
| © and Negative oth ++ 20 _
| 6 " w4 12 5th +++20 E 20
' Lu ++ 20 6th ++420 B 10
| 8 i ++4 20 = =
9 1 +444+ a0 - -
17 4 % 15 = -
e L ++ 15 4th +++20
20 u ++++20E20 s =
21 g ++4+l7 B 23 - - '
24 " *++4 15 = =
B9 n ¥ A5 4th +4 15 B 5
26 o Negative TEh ++ 12 B 18
S0 L +++ 20 E 5 - - .
54 it % 15 - - '
1 3rd +4+ 15 - - |
2 il +++20 E18 6th +++ 20 E20
| 4 " +e4 18 = =
ol s ¥ 20 - | =
33 L +++20 E15 - ! -
85 % +¢ 11 E25 - : -
22 4th egative 6th §+++20 B 45
“6 i ++++16 E10 = . -
| '8 5th Negative 7th l+# 12 E 28
15 n w4 20 — >
28 n +++ 20 E10 -
13 oth +++ 18 -
18 n ++ 10 - =
23 4 () 4 = , =
16 9th +teat 20 - . -
L L i
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Only 4 cases where found negative on their rirst

test - a percentage of 11.11%. This appreciable erro%

bore no relation to the stage ot the disease; two werei
fobtained in the second week, one in the Tourth and i
!another in the 1irth week. This suggests that these ‘
}negative reactions were not rekated to the whooping
icough intection. The actual cases will be described
;in detail later,

' In only one instance (Case Ne. 29) was a delayed
iresgonse obtained. I‘he reaction in the rirst week was
Idelayed three days; a subsequent test in the 4th week
;gave an immediate response of ++4+¢ 20,

The other ¥1 cases all gave immediate positive

reactions in their frirst test. hose which were

tested on a subsequent date showed an increase in
|

iallergy Irom the stimulation or the initial test. i
:The increase was not as great as in measles and scarlqt
|fever patients, so that 1t cannot be said to indicate‘
anything more tnan the stimulating efrect or the ;
Eprevious injection of tuberculin. |

Table IV.

Results o1 cases tested on two or more oceasiondg.

|Number or Week ot first Usual week of No. of positive
. cases. test. last test. reactions wno

were negative ¢n

tirst test.

79 1st 6th week =
ol and 6th " 2
k) drd 7 -
65 4th week or 10th ™ e

4

260
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on Two Or more occasions, covering all stages or the

ity gave a negative response to tvhe rirst test. The
important Ieature is thatT the incidence o1 this tallac

bears no relation to the stage oI the disease; it was

iweeks. If this had been due to the acute perstussis

inrecvion one would expect it to be more merked at the
onses, yev in 79 cases tested in tue ;irst week or the
idisease none or tae wubercular group gave a negative
resultb.

In measles and scarlet fever tne period or depress

!ed sensitivity coincides witn the initial acute pnase
|

01 tue disease, pdut in whooping cough the ocecurrence
01 taese negative results isinot relaved: to the
‘Rtage oi the disease. Do these cases in themselves
!Show any reason ior the tallecious result ? The

elinical nistory of tne cases magy reveal the cause oI

he phenonenon.

[ Four cases which gave an inivisl negative
resoponse.

|Case Wo.8. R.F., 2 girl or 4 years was admitted %o

'nospital on 29/10/81 witn = history ol a spasmodic
|

cugh accompanied by a whoop ror 10 days.

Q
I

L:"i

On admission her spssms were severe and rreguent,

disease. Only 4 of those with a tubercmlin sensitiv-|

Ifrequent in tue 4th ana 5vh week as in the rirst three

as




- 104 -

accompanied by ocecasional vomiting., There was some
pronehitis but the temperature was normal; pulse 116;
reéps. a9, She continued afebrile throughout.

ATter the Tirst week the SQasms; waicn had averaged 7
deily, became less irequent.

On 17/11/31 the bronchitis had subsided; the spasms

oceurred 2 to & daily. The child was now allowed up.

1%/12/31 Tuberculin test (5th week) was negative. ‘

!28/12/31 i " (7th week) " positive.
129/12/51 4+ 20 mm.

50/12/51 +4+ 12 mm. Erythema 23 mm.

On this date the child was discharged. . _
| r

Results of tests performed 11 months later.

'25/11/52 A Tuberculin test was done, using 1/1000
! Humsn O.T. The result was negative.
| |

On 28/11/32 e, Tuberculin test, using egual parts of

numen and bovine 0.0.-~ l/lOUO'W&S pagitive.

[
|
|
Reaction + 12 mm. (48 hrs.)

Summary . Phis case had a moderste attack; she was

afebrile throughout; the tuberculin test nezative in

teature of The attack of whooping cough. The second

|
|
the 5th week cannot be attributed to any special i
|
; |
|test 15 days later gave an immediate response of
|

\moderate degree. ' ‘
‘ The tuberculin tests performed 11 months later |
|
|

|gave almost a similar result; the Ifirst test was
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negative: a week later a further response was obtaine

It might be said that the negstive response to the

|
|

ihuman tuberculin alone was bhecause or an allergy

‘specific to the bovine protein, hence the response to

‘bovine 0.T.
|

the second test, using egual parts of human and

Accepting the view that an allergic subject will

react to either tuberculin, them in this case the

results obtained during the whooping cough become
comparable with those obtained a year later. fach
Itime the first test was negative and the second positi
:so that the results were not dependent on the presence
lof an acute infection like whooping cough, as the chil
was in good nealth on the second occasion.
I consider the phenomenon was due each time to a

degree of allergy so wesk that it reguired the stimul-
‘ation or a small dose of tuberculin berore the charact
{istie loecal response could be elicited. There is no
evidence that the whooping cough played any part,
Case 5, a boy of 10 years was admitted to hospital on
10/12/51 arebrile, without any pulmonary complication
vith & typical cough of one week's duration.

| Spasme oceurring about 7 daily accompanied by a whoop

10/12/31 Tuberculin test (2nd week) - negative.

14/1/32 Tuberculin sest (5th veek) - positive.

++¢ 15 mm; erythnema 5 mm. (24 hrs.)

++ 20 (48 hrs.)

d.

ve

d

er-
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The cough had now gone and the patient was

convalesecent. He lett hospital on 23/1/32. |
UNMETY « This was a case with an afebrile mild attack;
| ;

there is no evidence that tue whooping cough had any

|. #LL 1 3
inrluence on the tuberculin allergy.

Case No. 22. IL.B., a boy of 5 years.

| When 2 years old, he had & &uberculsr arthritis of

tne right knee, which was cured aiter a year of
senatorium treatment. One therefore would expect thig
cnild to be ellergic at the onset of the whooping cough.

On admission on 14/6/52 he had had a spas smodie cough

ifor three weeks; on llth June he started to whoop.
On examination one found a Iew basal crepitations in

tne lungs; he had 2 moderate spasmodic cough accom-

ipanied by & whoop. He was arebrile and continued aO‘
throughout his stay in hospital. 1

On 19/6/32 Tuberculin vest (4th week) was negative.

On 44/6/6a he developed otorrhoea (left) without any
premonitory symptoms.

On 3/7/32 Tuberculin test (6th week) - positive.

+ 16 mm; erythema 9 mm. (24 bre.)

++4 20 mm; erytnema 44 mm. (48 ars.)

; . ; L el ol
On 16/7/32 there was still induration with desquamation

at tne sive of vhe test. It was thereiore a well-

marked reaction. fhe erythema, & Ieature of the

nigher degree or sllerzy, was extensive. The
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whooping cough was moderate in character and the first

J

test was made in the Iourth week of the disease.

Had this child a tuberculin allergy which had

yaned to 2 minimum degree to be stimulated by the rirst
%ntra-dermal test ? Ihe marked response to the second
test 1s rather surprising ir representing a low degree

|

or allergy stimulsted by .01 mgm. or 0.T, intra-dermally.
When 3 years old tane child had had an attack of

conjunctivitis o weeks alter measles. Lhe conjunctiv-

itis was apparently severe, as he was Tour weeks in

Posgital; it may have been phlyctenular, indicative
[or a high degree of tuberculin allergy..

! In this case there is thererore the history of a
%ubqrcular intection previocusly, which was tTollowed by

le. possible para-tubercular condition - conjunctivitis,

|
which would indicate a high degree of allergy. ‘here

Las no feature in his attack of whooping cougn To
fsuggest an explanation of the inivially negative result.
iIt would seem that even a high degree ol sensitivity

|

ioan fade sufriciently so that a tuberculin test may be

|

| -
lcompletely negative although a subseguent test may

show & mariged reaction.

Case 26 (No. 34 in diphtheria series). B.B., aet 5 yrs.
| |
On 12 June, 1932 vne boy wes admitted to Guy's Hospital
|

las a cgase oI pneumonia.

On 17/6/32 ne was transterred to the Park Hospital,
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having developed a typical eough with whoop.

Un admission there were no signs ol consolidation, there

being numerous Iine crepitations with vesicular breath-
ing at each base indicative oi a resclving broncho-

bneumonia. Ihe child had three convulsions on The

Fvening of admission; they were of the Lype assocliated

Titn severe and Irequent spasms.

Femueranure on admission was 99.2° Pulse l44. Resps. 6?

L' 4 e
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18/6/32 'Iuberculin test (2nd week) - was negative.

The c¢hild continued rebrile with severe and

ST ORI i

trequent spasms (10 to 12 daily) till the 50th June;
therearter the temperatvure continued normal with a
gradusl improvement in the symptoms, the canest signs
ihavin-é; now gone.,

On 24/7/32 ©Duberculin test (7th week) was positive.

!
' ++ 12 mm.; eryvhema 18 mm. (24 hrs.)

++ 12 mm. (48 hrs.)

The child had now a moderste coughn; tnere was no

oy

T

{H

S

Temiperattere i entignnie )

£
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in 18/8/52 his convalescence was interrupted by an J

Ltvack of Teucial diphtheria. Hig temperature rose T

102°; vhere was a rollicular deposit on tvhe rightv tonsﬂl,
the rauces were congested and submaxillsry glands on tée
right side enlarged. A culture rrom the tnroa??ioundi
positive. ) i
Next day (19/8/32) there was a definite plague ot !
membrane on the right tonsil, spreading to the anverio;
taucial pillar; tvemperature, 101.5”; Diph. antitoxin,

24,000 units, given intra-muscularily.

fuberculin test (10th week: 2nd day of diphtheria) -

positive. ++ 20 mm. (24 hrs.)

81/8/52 ++ 20 mm. (48 nhrs.); the membrane had now
. separated; the throatv clean; the adenitis'
| subsided.

lApart Irom a transitory albumianuria on the 2tth Aug.,

ihis recovery was uninterrupted.

' This case is one o a severe type of whooping

3

cougn associated with convulsions on admission. <Yhe

initial test was negative. Why 7 It cannot be due ‘

to the temperature, as it was only 99°, rising to
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102° tae evening rollowing the test and resuming the
level or 99° the next day, whereas the third test made
during tae attvack of diphtheria was positive although
the temperature was round 101 .

In this case the negative test occurred as a broncho-

= - T e |
pneumonia wss subsiding. ]

It is recognised that the response to tuberculin

|
may be lost during broncho-pneumonia, as well as in

lobar pneumonia, and can explain the rallacious result

in this case., ‘
L. : i 2 . o,
iscussion. The rour cases in which the initial test

was negative show no Ifeature common to their pertussic

intecetion to suggest a cause Ior the Tailure to react.
In two cases other factors cen explain the pnenomenon;‘
in case 26 an acute pneumonia at the onselt probably
b"used the negative result, as a failure to respond to
tuberculin has been observed both in lobar and bronchos
pneumonia | (McNeil, 1909; Rolly, 1926).

Case No. 3 is of particular interest; the same

results were repeated a year aiter the attack of

whooving cough, suggesting that the cause ol the initial

negative result was due to the sensitivity having feaded

below a level at which a response to the standard '

dilution of 1/1000 0.T. would occur, always presuming
shnat the child would react similarly to human and

bovine 0.T., as the initial vest a year arter was to
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human C.T. only, whereas ths subseguent test was made

with equal parts of human and bovine tuberculin.

! The other two cases were uncomplicated arebrile

| : ) , ! =y :
attacks, and I believe that tne initial negative resul
|

! 1 1 s

probably was due to the reason just put rorward, that
l R o ; ; ;
their sensitivity nad regressed below the reaction

level.
|

Average degree of sengitivity in groups tested

at varying stages of whooping cough.

, If o study ot vhese individual cases has nok
revealed thal the whooping cough accounted ror the
tallacious result, do the obther positive reactors

indicate any temporary weakening of sensitivity 7

Cases vary in their individual degree of allergy

but if whooping cough nad any depressing effect one
|
'would expect that the average response irom primary

tests would increase the later the tests were performed.
;uecond tests must be excluded, as they represent an
ennanced allergy from the previous injection. Yhe
Irollowing table shows that taere is no striking

increase in the average degree ol allergy the later

the tuberculin test is periormed.

Week ol primary tuberculin test.

- 1 2 3 4th et seq.
Number of cases ~— g 1z 6 J |
Aversge degree of 2+ ZeD+ BBy ot

Ttunerculin sllergwn
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|
I
|
|
The average response in the first week is somewhat!
lower then that o1 any later period, but there is no |
apparent progressive rise in the average degree of |
allergy the later in the disease the tests were |

periormed. The results are too uniform to indicate

deTIinitely any efreet from the pertussis. J

=

o uﬂlrﬂar& .

(1). The incidence of positive reactors in the acute
thajt
period o1 whooping cough is not appreciably less than /
|
Tound in convalescence.

(2). Tne average degree o1 sensitivity was similar J

in all stages of the disease.

(3). A railure to respond to the inivial intra-dermal

test was observed in 9% of the allergic subjects, but

here was no evidence that this nad any relation to the

pliooping cough.
(4). An increase in sensitivity was noted in second ‘

tests not suiiiciently marked to indicate more than the

expected stimulation Irom the initial test.

(5). There is no evidence thst whooping cough has any

ﬁzzecﬁ on tucerculin sensitivity, although the

lcomplications or the disease may do so.
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iIII. Relations of Tuberculosis and Whooping Coug

|

i(l). Review. The question or the activation of
‘tubercular iniection by whooping cough has always
iexcited more iygterest than the relation to tuberculin

|

isensitivity. As would be expected, the earlier
'studies made when tuberculosis was much more irequent
{in childhood seemed to indicate a detfinite relation
:between the two diseases. On the other hand, the morg

recent investigations produce no evidence oI any such
|

fspecific relation. For example, Rolly (1906) records
'a mortality Irrom tuberculosis of 8% in 198 cases, and
concludes that whooping cough has a marked eftect on
tubercle infection. Leger (1909) finds tuberculosis
loccurring as a complication in 8% of 170 cases and
:stated that whooping cough could either sctivate g
guiescent inrection or predispose to an inTection
Iollowing.

Gottlieb 4nd ii8ller (1922) agreed that there was a
danger to the child with a pre-existing tubercular
infection. In 8 known tubercular cases - zll young
children - 3% died ox meningitis rTollowing a miliary
svread and the hilar glends appeared to be the zocus

Irom which the miliary dissemination arose. '

On the other nand, Koenigsburger and Fuerst (11924)

in an extensive study, Tround no evidence oI a specific

relation between tihe two diseases. In 900 cases they
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found that oI 1% cases under 2 years with latent i
intection 9 bscame active and a2ll died, a mortality orf
70j%; and or 55 cases aged 2-14 years 6 became sctive |
(10%). The 70% mortvality under 2 years is a little |
higher than is to be expected normally and might suggeét
b, specitic eiTect irom the whooping cough, but
{oenigsberger and ifuerst considered that the efrect, if
measles
pny, was not considerable;/ they thought a more Lraouent
%ause ol activation oif the tubercle initection. !
Veyer and Burghard (1925) in a statistieal study |
derinitely contradict the other view; they reviewed
1064 cases ol whooping cough treated at Duaueldori Irom
1907 to 1925, and they could tind no evidence that thexe
was any nsrmiul ertect to the tubercle intected patient.
In 220 deathe, only 2 were due to tuberculosis - uanderlf
Noegerata and EZckstein (1924) observed that in a
severe combined eplidemie or measles and whooping cough
among school children tiiere was no increase in the

|
nortality Irom tuberculosis, nor was there any evidence

of sevivation of lateny vubercle intection in children |

\F .
Fl school age.

i llousset (192e) likxewise rinde that there is no

|
|
cases were observed and

o

latent intection; 1

|

hc complicavion ensued. He does not specify.the age s+
| | |
| lioses (1927) recorded that in extra-pulmonary

b

uberculosie there was no exacerbation, so that the |

general resistence o wvhe inredetion was apparently
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upnaf ected.
In 93 esses 3 with Pottts disesse, got worse due to
the mechenicsl éffect of the coughing. Choffé (1929)
in 99 ceses with evidence of tubercle infection only
found one to develop & fresh manifeststion during
whooping cough. Dumens (1932) in 14 children under
Z yesrs found no effect from the pef¥tussts: 10
geve g positive tuberculin test but hed noe evidence
all ‘ -

of foecal ectivity; they/did well; 4 others had def-
inite hiler endfor lung chergesy one uiéa 6 months
el tex,

Only one desth in 14 children under
2 yeers with positive tuverculin resctions is really
a Tsvoursble result end Durens therefore suggeste
éhpt even under 2 yeers ther= is no speeific effect
on the primary lymphetic tubercle infecticn detected

by the tubereulin test. This primary infietion in

W

(=

infents is not to be degcribed es "letent” as such
ceses coming to sutopsy show eviience of activity
in the lesiong (MgcGregor, 1930).

Where siestistics have been drewn from & large
seriee orf ceses there is szreement thet whooping
¢ough hes no specifiec effect in the ectivation
of tuberculosis. Even under 2 yesrs of esge the nor-

telity of tuberculosis ciffers little frow that found




in streightforwsrd uncomplicated tubercle infeetion
at thet ege.
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Observations on 585 cases.

Whooping cough is a speciiic intfeetion usually
gscribed to tne Bacillus ol Bordet and Gengow, although
it has been suggested by Rich that the disease behsves
more like an inrection due to & rilterable virus.

The cases can be diagnosed clinically on the recurrent

paroxysms oI coughing followed by the typiecal whoop or|

in inresnts, vomiting. Betore thnis stage develops The
|
high lymphoeytosic is a valuable guide.
Other conditions are said to give rise o econiusion

such as enlarged tubercular hilar glands. Cases such

S these can be diiferentisted from whooping cough by

the Tact vhabt, although they have a short, dry cough,
Tt is not paroxysmal and is not iollowed by a whoop.
In this study I have only included cases in which

|

L

i

|

|

|

|

| - . - ¥ :
the clinical diagnosis was aellnitely established.

Bffect ol tuberculosis on whooping cough,
In discussing these Two diseases the interest has
plweys centred on the guestion of the activation of
%hs tubercle infection. If there had been any strik-
?ng efrect on the charzcter of the whooping cough in
Fubercular subjects, it would no doubt have been
recognised, In the 86 cases I have observed there wasg
no evidence that they suffered from a more severe and

brolonzed zttacks
|




Duration of Illness. Calehlating the average

duration of the cough, which is a measure of the dur-
ation of the illness, taere.is no dirrerence'between
the tubercular subjects and the controls - 7 weeks in
gach case.

Severity of the Illness. The severity of the ill-

ness measured by the average number of spdsms during th
week oI maximum fregueney shows a greater severity in
the ceentrol group, in which the average number of
spasms was 7 dally, compared with 4 in the tubercular
group. Ihis difference is to be expected, as the
rontrol group has a much greater proportion of younger

&

chiildren in whom the disease is more severe.

Incidence of complicationg.

Although there is no appreciahle difference in the
duration of the illness, there might be a greater
tendency to complications sueh as enteritis and bronchg

pneumonisa are so much more common in tane younger child

et it i1s necessary to subdivide the groupe.
Infortunztely this makes the figures of the t;bercularl
children too small Irom which to draw any definite

conclusions.
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Table VI, '

Complications of whooping cough.

Negative Pogitive
fuberculin test.|Tuberculin testd
| 0-2|yrs.Over & yrs.|0-2 yrs.Over 2 yrs.
! Ho.| % |No.] i No«s] 7 |No} %
ﬁcute enteritis 25 |16 g ragd | - - - -
roncho-pneumomia 19 [1%.2| 14 6.7 - - 2 A e Y
Lobar pneumonia 2 {1l.8| 1 | 0.4 - - - -
Bronchiectasis - - S| lL.4 - - = ' =
Bronchitis b |4.1 | 4 | 1.9 - [ = |8 6.2
"Convulsions™" 8 [5.6 ] - - - - 11 (5.4
Adenitis, 1 (0.7 1.9 = = 1l 8.4
abscesses
0titis media 13 19.0 | 15 6.2 2 [ 28.8 2 |69
Ophthalnia 2 [1.3] 1| 0.4 1 (14.4 1 [$.4
Furunculogis, L 76 b 2 - - 1 13.4
impetigo
Total cases 143 204 7 29

"he eases of bronchitis classed as complications
lare only those which wexr of acute and persistent
;character, accompanied by fever. I have excluded the
Islight pulmonary catarrh which may occur at the onset |
;or whooping cough. The table shows that in the
larger control grouu there is the usual high incidence
of enteritis in the younger children; pneumonia also
irequent in infancy is still a common complication over

two yeers, wheress enteritis is not
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Complications in tuberculzr children.

Acute enteritis. The Tact thet in the 7 positive

cases under two acute enteritis did not ocecur as a |
pomplication, is probabvly explained by the taet that
bne 11 cases were all in the second year, and it is

under a year that acute enteritis is common.

Broncho-gneumonia. This complication - the most ‘
comuon oI all, only occurred in one instance in the j

tubercular group - in a boy oi o years with a ravourable

result. Under 2 years broncho-pneumonia did not ocecur

in any of the 7 tubercular children. |

e

i Convulgions may occur ocecasionaglly associated with
cﬁrabral haemorrhage or meningitis, but usuzlly it ig a

e | iy L y Y : :

manitestation ol severe and freguent spesms 1n the

cenildren under a year. Their exact nature is not yet|

|

|
|
group died rollowing such convulsions, autopsy reveal-
|

ing early lymphatic tubercle but no evidence of

|

T - -
[tubercular meningitis.

!sacisiactorily explained. One case oI the tuberculsr

|
i Otidis media, as in the other acute infections,

was more frequent in tubercular children.

As Tar as can be judged rrom such a small series,

it appears that tihe tubercle-infected child is not

more liable to pulmonary complications; 1in this

istudy tvhey were strikingly immune.
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Mortality rrom whooping cough in tubercular

and non-tubercular children.

During the period from December, 1951 to March,
1932, every case oI whooping cough admitted to the
Park Hospltal was subjected to a tubereulin test.
After that period, when a child was acutely ill on
admission the test was deferred, and some ol these
cases died without a tuberculin test being perrormed.
Accordingly, tine mortality in the control group of

negative reactors has been calculated only Irom the

jcases studied in the period December to March. As
#easles inc¢reases the gravity of the prognosis in
ﬁhosping cough, cases thus complicated are excluded,
End their mortality calculated separately.

The following table shows the mortvality in each

grou
|

Lo

Table VIIL.

Case Mortality.

Yotal Deatns Case]

. . mortvali
i. Cases with a negative tuberculin _ “
reaction (Dee.1951 to Mar.1952 only) 100 6 6"

|

Iii. Czses with a positive L
i tupberculin reaction S0 & 11.11%|

iii. Cases with a negative tuber-
' culin reaction complicated

by measles 41 0 12,19%

‘,f'J |

7

Ty



Age 1s an important ractor in the prognosis or
hooping cough; the younger the child, the more Iatalj
it is. Groups {i) and (iii) are closely comparable in
regard to age grouping except vhat measles, unlike |
whooping cough, is not a disease of the rirst six

nonths. Accordingly, the measles cases will have a

higﬂer age grouping and should have a slightly better
brognosis. I'herefore the high mortality of 12.19% ?
!- |
is protably relatvively under-estimated, so that measle%
%omplicaﬁing whooping cough greatly imperils the cnild?s
@hanees of recovery.

| In group (ii) the tubercular children show a
ﬁortality oL ll.llﬂ; again vhere is a higher age
grouping, so that this figure or 11.11% is also under-
Eesuimated and snows a derinite increased risk ror the
%ubercular ¢child. Phis increased risk, however, is
hon due to those ratal complications accounting 1or
;Bne morcality in tvhe control series, as s ol the 4

deatns ih tine tubercular cnildren were due To Ttuber-
'culosisL It would pe necessary TO snow Tthal tnose
destns irom tuberculosis were not just coincidence,
bus actually the result o1 the pertussis before this

lnigh mortvality becomes comparable. Consideration of |

tne ege ol those ratal tubercular cases shows bthat tae

fatality is little more than would be expected had the

tuberculosis been uncomplicated.
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Effeect oX whooping couzh on Tuberculosis.

In the %6 cases with a positive suberculin vest,
there was no instance o an active rorm of tuberculosis
arising in the course of the illness, apart from the
nases which proved tatal.

Mortality rrom Tuberculosis in whooping cough.

f 01 the 4 1atal cases in the 36 positive reactors,
5 actuslly died Irom tuberculosis; in the group of 56’?L

cases with a negative tuberculin test there were 20

deaths, Bone o1 which were due to tuberculosis; the

|

ébsence or tubercle infscvion was excluded at autopsy
in 7 of these (see appendix).

Ine totel nunber observed was 403, giving a case

. i 7
mortality Irom tuberculosis ol 0.74%. The case mor-

tality from whooping cough at the present time varies
| 2
wrom 9% to 1l% (Annual Reports of M.A.B., 1925-29) so

that the contribution or tuberculosis to the mortality

is not greab.

The figure 0.74% is spperently lower tThan most

workers have rTound; Goebel (1929) gives vhe rollowing

ifigures:-
| 0.847, llonraisse (1901)
1.76% Boulade  (1907)
I 1.258% Descnamps (1904)
| 2.46% Lehlemmes (1914)
2,17% D'Espine (1914)
2.48% Wall (1921)

To these may be added the following:-
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1%, Koenigsberger and Fuerst
0.2% leyer and Burghard
0.747%» Park Hospital, 1931-32.

Most or these results are obtained at a period

when the tuberculosis mortality was mueh higher than

it is now.

Koenigsberger and Fuerst (1924), in 900 cases, had

9 deaths Irom tuberculosis, & mortality of 1%.
Incidentally, they Tound that tuberculsr complications

which did not prove ratal occurred in & cases - 0.66%,
| |
iso that this is glso an uncommon feature. Meyer and

Burghard (1925), analysing results in 1064 cases
| |

Eoocurring Irom 1907 to 1925, found only 2 desaths due

|
to tuberculosis, a case mortality of less thaon 0.Z%

are similar to my own - 1% and 0.2% compsred with 0.,74%
| |

Mherefore in these two extensive studies the results

Age of fatal cases.
Age is an bmportant tactor in the prognosis or the!
(fubercular child. It is necessary, then, to anzlyse
tne results rrom this point of view.

'ne & deaths Tron tuberculosis occurred in the

|
group reacting to tuberculin, and they were all in the|

lage period 1l-2 years; there were a total or 7 cases
‘oI this age, so that the mortality wes 42.8/%. This
Tigure does not éxceed the usual mortality in un-
complicated subercular infection, so that these 3

‘deatns in wnooping cougn might well be coincidense.
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It must be remembered, nowever, that these children,

during their attack of whooping cough were not in

: o B g - _ r |
pontact with tubercle infection, which makes a considen-

o

ble dizrrerence in the mortality. Under two years th;
mortality in tubercular children is 82p it lert in ‘
iontact, wnereas it the children are seuregated from i
%ﬂe source oi infection, vhe mortality is only T.Sﬁ i
tﬁemard, Debré and Lelong, 19285). from this point ori
fiew, then, the mortality of 42% is high and probably

ndicates that fhe whooping cough iniluenced the 1rinal |

X
%Irlorescence of tae tubercle iniection.
|

Table VIII.

Age incidence oI deaths in 36 tuberculin-positive

CaSeSB.
ﬁ
| Age 0-1 yr. 1-2 yrs. 2-5 3-4 4-5 5& ow%er
Potal No. - 7 & 9 6 8 |
Deaths 1rom Thb. - o) - - - A 'O
Deaths irom l

Other causes. - - - L - -

Summary of Tfatal cases in tuberculin-positive

group.
Case 15. A girl of 1 10/12 yrs. On sdmission #m |

the Titth week of whooping cough had active tuberculosis

in the form of vubercular enteritis (faeces Tb & ;



palpable abdomial glands) but no clinical evidence of
a Tfocus in tne lungs; measles ensued in the 7th week

and she died of miliary tuberculosis in the 10th week;

at autopsy a primary iocus was found in the lung;
there was also btubercular ulceration ot the intestine
and recent miliary spread; ecmuse ol death - miliary
tuberculosis complicated by whooping cough and measles

Case 25. A girl ot 1 4/12 yrs., admitted in the

5th week oI whooping cough with no e¢linical evidence

[or active tubercle; died of tuberecular meningitis in
|

lglands were caseous and may have been origin of spread

the 6th week; at autopsy primary Tocus found in the

lung with no evidence o recent spread; the hilar

to the meninges; cause of deasth-tubercular meningitis
; Case 13. A girl or 1 3/12 yrs., admitted in the

|

!%Bn week oI a moderate attack or whooping cougn; died
.

iin 11th week, Tfollowing a very modiried attack or
'measles; at autopsy extensive primary lymphatic
tubercle principally in thorax and evidence oI early
miliary spread. Cause qr death - early miliary
tuberculosis, possibly accelerated by modiried measles

" Case 34. A Zirl ‘oT 3% yrs. admitted in rirst week

|of a severe attvack; died in the second week rollowing
convulsions; at autopsy small tubercular Iocus Iound
in the right submexillary gland; the child did no3

die from tuberculosis, the convulsions evidently being

of the type associsted with severe whooping cough.
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Discussion.
“on Jg 110 0 » el L :
The four fatal cases just deseribed when examined

show that there is no direct evidence th-t The whooping

gough aetivated the pre-existing tuberculosis. Case
o 13 died oI miliary tucerculosis in tne 5th week ot
hoopins cough; Tais miliary spread may nave been due
0o the acute inrlammation in the nilar glands, but in
aﬁy case the older tuberculary lesions were extengsive,

representative ot a massive inrecvion which at that age|

l

1, 10/12 years - was Tound to have = grave prognosis.

Gase No 18 likewise died o miliary tuberculosis

o

sgociated with a massive lung intection: the child
died in the 10th weelk oi whooping cough and, as was
drooable in the previous case, there was a supersadded

intecuvion

an atbttagk or measles, although modiried,
greceding death. Again the age - 1 5/12 years - was
within $he danger periods.

Case 20, again in the same age period- 1,4/12 years

1

died of a tubercular meningitis ia thé oth week of

wiaooping cough; the primary lesion in the lung was

quieseent and iv is probable vhat tde sprecd Lo Tae
|

teninges originated rrom tae acutely inilamed nilar

glands which were csssous, 80 ThsT in tais instsnce

o

nooping couzsh mignt be classed as an exeiting factor.
Case %4 - 5% years old - did nov die oI tuberculosis

wae Tubercle infection was'slignt and did not sppear to

g

contripbute To desta.

1
|
l
i
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It will be noted that the children died in the 6th,
8th and 10th weeks or their attack; this sugzests thdt
iz the pertussis infectlon had any erfect it was by the
lewering or the general resisvance rrom the exnaustion
ol the illness; a specizic eftect Trom the acute
intlammation of the nilar glands would ve expected

garlier in twne course oI tue illness.

Tubercudosis 28 a seguel to whooping cough.

Whooping cough is a prolonged illness, and nost
cases are under observation in nospival over ¥ weeks.
However, 1v mignt ue that tubsrcular sequélae would
arise even later. L have endegvoured to Lrace tae
tuvsrculin-positive cases subsequent vo their leaving
nospival; 14 were traced 1or periods ranging Irom o
to 14 montns aiter snd in no instance did a tuberculaxn
manitestation ariée, and all were elive and well.
The Tollowing teble indicates the asge oi these cases

and tae period of observation:-

Case Ho. Age. Period of observation.
1 6 yre., 5 months.
3 o 3 Tyt
8 IR & #
9 S 14 "
10 g 5 i
11 4 9 i
13 5 7 el
l 5 :5 1 6 n ]!
16 la " 6 n ;
L7 4. U G ;
19 % m 8 " (Compliecated by measles). |
il 2‘1_ " 9 H] " " (1]
:5 6 5 2 1 8 " 1 n m
26 5 o B i .
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did & tubercular manifestation arise following the
whoopning cough. fhe only case under 2 years shared

tne same Iavourables convalescence as the others.

Summary .

(1). =There is no evidence of z gpecific relation
between whooping coush and tuberculosis; the mortal-
ity from tuberculogis in children suffering from
whooping cough is little nigﬂur than that oeccurring
in similar gze groups of uncomplicated cases.

(2). fubercaiar sequelae were ndt found to engue tor

as long =8 5-14 months after in children with "latent

o

infection, so that there appears to be no danger of

activation of the guiescent focus.
TV Conclusion.

Tuberculin Allergy in Whooping cough.

There is no conclugive evidence of any effect on

Ihere was, however,

in % uncomplicated cases later proved positive the

negstive: tnis is an error of 9%.

)

|
|
‘first vest was
|
i

[

All buv one child were £ yeers or over and they ard
examples oI what is usually ealled "latent™ intection,

as none nad clinically active lesions; in no instance

tuberculin sensitivity in uncomplicated whooping cough.

an error in the intra-dermazl btest

m
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I suggest thalt these were cases whose zllersy was too
low to react to the dilution used ( 1-1000); sll taree
reacted two to three weeks later to this same dilution
Where a loss of allergy hes been reported, the cases
were usually complicated. It must be remembered that
e pneumonia can afteet tuberculin sensitivity; also

in othersactive acute bvuberculosis was present, and

msing the von Pirquet test on such cases, interpret-
ks - 3 14

|

@ation is oiten difiiculv. Pertussis by itseli does

Lot appear to have an appreciazble efiect on tubercular

l

allergy.

, fne idez bhab whooping cough nes some particular
1

%nfluence on tuberele infection is not warranted; it
is often that the two intections must coineide, butf

taere is no evidence that the one activates the other, |

It is provsble that the lowering of resistance

|
assoeclated with a prolongzed and often exnausting ill- |

ness sueh s whooping cough leads in time to that

proves Tatsl, but it only occurs in cases of an age

whose prognosis, even in the most ravourable

circunstances must be guarded.

terminal miliary spread or meningeal localisation which

Vi
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?. Introduction.
! Since the original descriptions or Sennert and
@ydennam in the 17th ceatury, scarlet fever has been
|
?ecognised as a clinical entity, but, unlike measles
éand whooping cough, it has not acquired a reputation as
ia "phthisogenic" disease. In fact it has even been
regarded as an infection antagonistic'to tuberculosis
(Rilliet and Bartae#, 1lsb4)., The probgble explanation
is that scarlet ifever,

, 1s not a disease oi infancy but oi later child-
hood, and as tae active and fratal rorms of tuberculosis
oeecur in the earlier years, there cannot be the same

coincidence with scarlet Iever as with measles and

whooping cough.

II. Tuberculin Allergy in Scarlet bever.

(a) Review. [he interest stimulated by vhe studies
oI the tuberculin resction in measles led to similar
investigatvions in scarlet Tever. Rolly (1910), using
von Pirquet's test, Iound that most cases gave a
negative response in the eruptive period; in 46 cases
he round 6 who were positive in the acute stage as well
as in convalescence, and 26 who gave a negative reaction
in the acute period but a posivive result in convales—l
eence. Moltscasnoff (1910) slso using the scaritic-

ation vest, obvained sinilar results; 1in 43 cases 3
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reacted positively taroughout, while 17 negative in

Fne acute period were positive in convalescence. He
éoncluded That 85/ of posivive reactors 1lost their
?ensitivity in tane acuce phase or the disease.

f Mitchell (1928), using tane intra-dermal technique, |
records Sl cases, or which 3 reacted both in the rebrile
period and in convalescence, while 4 reacted in the
convalescent period only. So that with the intra-
dermal vtest b7 oi the tuberculin sensivive cases

railed to reagt in tne acute stage.

Lereboullet and Baize (1931) mention that in 5
cases 0T scarlet Iever, using tne von Pirquet test,
they observed no errect on tuberculin reactions

Ihose studies so rar made have been on small series
oI cases and altvhough there is evidence or some efIect
on tae tuberculin allergy, no attempt lhas been made to
assess accurately the eirect particularly in regard vo
tne possible duration oI vhe period or "anergy'". It isg
oI value to know wnat are the chances oI s negavive
test oceurring in scarlet Irever, but 1v is more
important to determine Tor how long siter the eruption
Tallscious results may be obuained.

(b). Personal observations.

Churacter oI the rash ol scarlet ievers

The rescetion of vhe susceptible subject To the

exo-Toxin oi the haemolytic streptococcus is caaracier-
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ised by an exanthem and rever accompanied by the
Fymgtoms oI headacne, nausea, and commonly vomiting.
I'ne rash itvselr is an acute intlammation o1 the skin

tollicles, showing as minute, bright red, raised '

[punctate papules; the more intense rashes show in
laddition an erytaema between tne papules, So vhat tuae
%nole body is covered with tae rash and, Lo quote
Sennert's descripvion, "appears as on rire." ''he rash
at its neignt then is not diserete but confluent; it
has a brilliant scarlet colour, in contrast to the red
hue oi measles. It is relatively short-lived;
spreading all over the body within bt S s To 6% = N o il
joIften fading in the trunk as it is appearing in the
limbs. The most intense rash may persist 4 or 5 days
and leave a light yellow staining. It is unusual for
8 scarletinitorm rash to be haemorrhagic, although with
The severe rasn there ﬁay be .
|
The exanthem oI scarlet fever is milder in compar-
;ison with that ot measles. It is only tane most .
intense gcarlet rashes that leave a Iaint yellow stain-
ing, which is to pe expected after the milder measles
rashes, waile tne well-marked morbilliform rash
commonly lesves petechial staining; a haemorrhagic
rssh in scarlet Tever is unusuzl, althouzgh a Tew

flexures . _
teehige in the . . mey ve round in the

O

discute v«

4

more intense types. LT the exfect in the tuberculin
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reaction in measles is due to the action or the rash

itselt on the skin, one would expect in scarlet rever
| ;
2 milder exanthem, a less marked efrect, and the

occurrence of negative reactions less freguent.

Obserwation on 31l8 cases of Scarlect Fever.

i A group oI scarlet rever vatients of ages varying
|

trom O -,q years were investigated during 1931-32,

| _
the method adopted being to test the patients in the
eruptive stage and therearlter at weekly intervals,
during convalescence usually until the fourth week.

The results may be tabulated as follows:-

Table I.

o Negabivel Positive|Total |
No.tested both in acute stage

(lst seven days) and in

convalescence (Znd week or

later) 185 19 204
No.tested in acute stage only 29 4 55

" w " econvalescent
stage only 70 i1 3 81
. 284 34 318

As a crude indication of some efIect on the.tuberc—
ulin response, one can calculate the percentage or
positive reactors in tne acute period and in convales-
cence; in this series b.5% gave positive tests in the
acute stage, while 11.7% reacted in convalescence.

This would suggest taat probably 44% of tihe tuberculin-

sensitvive subjects gave a negative response in the



initisl test.
" Taple II.

Incidence of pogitive reactions in the acute

and convalescent periods.

Acute period.| Convalescence
Total No. tested. 214 255
ﬁo. of posivive reactions. 14 | 30
Percentage " " 6 .5% | 11.7%

Durstion of anergic phase in scarlet fever.

9 cases among 23 tuberculin-sensitvive subjects
gave a negsative regponse when tested duping the acute
period. The scarlet rash is tnerefore capable of
completely abolishing the response to a tuberculin
test using tae svandard dilution of 1/1000., The
distrivution of these negative results will indicate
tne duration of tne efifect. The following table shows
tne results classitiied according to tiae day of disease
on which tests were performed; The actual response in
Ieacn case is indicatved. It will be seen that negative
results occurred up to tne 1l0th day, counting the day
of the zppearance of the rash as the first day of the

disease. "RY gignifies that the rash was present at

the tvime tne test was performed.
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Assuming tnat any case negavive on a given day

moﬁld have negative ir tested the previous day, and any
%case positive on a giwvwen day would nave reacted positive
jom subseguent days, tae total results can be added
itogether omitting the two delayed reactions and also
allowing Ior identical results in the same patient
(whetner negavive or positive). 1This summation of vhe
results will then indicate the expected proportion ot
jpositive and negative results to be obtained on each

day o1 tae disease.
|

Table 1IV.

Day otf rash

ITZ % [ 5150 B ZF B9 10 | 11
Total - B B e e e 1| -
negatvive. ! ! e |
Total < 4ol g S s |
positive. | . |
1 | ] | |
Summation - | 9 | 6 | 5 (& | 2| 1| 1/1j1] - |
01 negat- [ -
ive results | |
L ‘ .
Simarion ~| 9 | & | @l 2z 15( 14|15(15| 15 |
O posit- | ! |
ive results | | |
Ixpected %~ 56| 42/:1 35/ 21% 14;‘ T 60 6l 05| 65

negative
in eacn |
day of the f

disease

From this table then it zppears taat just over

50% or positive reactors would be expected to ve



- 148 -

Pegative on thne second day of a scarlet fever rash;

bhe errect is greavest in tune Tirst rour days, and,
;ike measles, persists well-marked Tor the Iirst six
days . Thereatter the effect passes quiekly orr. <Lhe!
latest negative test was obtained on the 10th day; the |

same case on tiae 19tn day gave a ++ 20 mm. response.

rﬂié marked increase suggests that the initial negative
ﬁas proovably not due to = natural low sensitivity, butl
rather bto. tne temporary eriect or the exanthem. To be
certain, tnen, o1 excluding a Fallacious negative
result in scarlet lever the test should be done after
tne second week

The eirect or the Rash in the occurrence oi a

Negative Response.

In order toc assess tae eifect or the rash the cases
have been c¢lassiiied into two groups - those with mild
fasnes and vhnose with moderate or intense rasnes.

iild rashes were those not bescoming generalised,
or, ir zeneralised, raded on the taird day. Moderate
or intense rashes were taose generalised snd gersisting
t0 tne taird day or longer.

it the same vime it is to ve expected that tue
degree o1 asllergy oI une patient will inrluence uhe
result or a tuberculin test in the erupvive phase.
Accardingly,.tne aLlerg§ has been estimgted Irom the |
response to the test im convalescence. Lne Iollowing

table illustrates tue distribution or the recults when
S0 clessitied:-
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Table V.
= : T 2 = ™
lloderate or intenge rash. §ild rash.
. b : n il

. Case | Initiali Allergy|Day of] Case|Initial| Allergsy |Day of
No. test test |[No. |test test |
B 2 ot 25 2 | +4 w4 21

5 - T4k a% . |4l [ + tt

| & - 4 28 {12 | s ?

5 - | 4% R SR 1 - * 27

6 - L4 [ - i (4) +4 6

7 - [ % L3 | 16 3 Yok 5

8 “+ 4 17 44 [ 2 | |
10 (43 4 Lo |88 e |4 37 | |
s +15 4tk ) ;
18 (+) ? , _ '
20 - ted |

22 “+ 4 I 1z -

Table VI.
| iModerate or intense rash. Mild rash
No. % Allergy. No. % Allergy.

Total 12| 100% |1.94 8 | 100% 1.8+
Negative| 7| 58.57%|1.84 R | 25% 1+
Positive| 5| 41.7n]|2.35+ 6 7550 B D3

Classified thus according to the character ol the
rash, 58.3% or the results are negative in the acite
phase when the rash is moderate or intense, as compared

jnitinslly _ .
with only 25% found negative when. the rash is
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1
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a
|
that tae cases with mild rashes were more highly

@11d one., It might be srgued that it had happened

llergic, but thne average degree oI allergy as estimat-

|
ed from those cases tested later in the diseases shows

|
bractically no difference; in 10 cases in which the |
rash was moderate or intense, the average degree of
allergy was 1.9+ : in 5 cases with mild rashes the
Zaverage was 1.8+ , so that the two groups are compar- |
able and thererore the nigher incidence of negative ;
results with the more severe rashes can be assumed as
due to the dirrferent character ol the rash; the more |
intense it is, the more likely is the result to be
nezative.

Eftect or tihne Degree of Allergy in the Occurrence

of a Negative Response.

Reference to the tables again show that in both
groups the negative results occurred in cases with a
lower tuberculin sensitivity than those that gave a
positive reactione. Phis is eimilar to the resulis
obtained in measles. There are alweys two Iactors,
the intensity of the rash and tiae Qegfee of allergy of
the pstient. Illustrating both tractors, the only two
nezetive results in the group with mild rashes had a
low degree or allergy - 14 , whereas the intense

rashes rendered nezative patients with an average

sensitivity of 1.8+¢.
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|
5% Delayed Reactions.

| One case showed a delay of 48 hours, but has been

regarded as an immediate response. Iwo others showed
}a delay of 6 days. The tests were made during the
Emaximum period of anergy - the 2nd and 3rd day. In
one the delayed response occurred spontaneously, whilel
:tne other may have been actiwated by the subsequent test.
Case 19, P.L. aet. b yrs. was sdmitted on ?/10/32,
having developed a scarlatiniforﬁ rash the previous
day. The rash was moderate and generalised.
On 8/10/32 the rash was still bright and an intra-
dermel test was performed on the right forearm,
the rasih being present at the site of injection.
Mantoux (rash present - 3rd day), negative till
14/10/32 Brythema oi 15 mm.(+)red Mant: (9th day)
(6 days delay)
15/10/32 Stain only + 20
16/10/32 e +4+ 15 mm,

In this case the rash was of moderate intensity
end the allergy as indicated by the test on the 9th
day well marked (s+++). ithis suggests that the
asscciation of = resh severe enough to prevent an
immediate positive response in a case with a sufficient
degree of allergy results in a delayed response at the

time the eftrect of the rash is waning.
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Case 280, A Dboy of 5 years, waes admitted to hospital on
RESD e . E
7/10/32, having that day developed a scarlet fever
rash, roldiowing upon the typical symptoms of headache,

|

vomiting and sore throat tine previous day. Again the
|

rash was oI moderave intensity and was still bright the
| g y s

next day when the rirst test was periormed.

8/10/32 liantoux test (Rash presens:2nd day)

negative.,
12/10/32 " Mantowx (6th day)
13/10/32 n + 15 mm.
14/10/32 4+ 5 mm (6 cdays delayed) 4+ 15 mm.

This case corresponds to the previous one; a '
moderate rash in a case with less marked allergy
caused the initial test on the 2nd day To persist
negative; probably because the allersy was less in-
tense a spontanecus reaction on the oth day failed to
appear. liowever, a second test on the oth day was
tollowed after 48 nours by an activavion oi the inivial
test. Did this second test just surticiently
stimilate tane seansitivivy to produce the delayed
response 7 Phe allergy, as indicated by vhe second

test was ++ 15, compared with tne +++ 15 of case 19.



¢. Conclusions.

There 1s a detinite sfie®t on tne tuberculin

sensitivity during scarlet fever. Although not so

| .
marked as in measles, the scarlet rever rash can
|

!complecely abolish the positive response in about 50%
!or cases at the height of the eruptiﬁn. Ihe eifect
persists into the second week, and to be certain orf
avoiding this cnance ol a Ialse negative result, a
tuberculin test should be deferred ©ill the third
weelk.,

As in measles, the mechanism of the reaction seems
to be due to action of tne rasi on vhe skin itself.
The individual's own allergic state is an important
tactor, tne greater the sensitivity, the less likely

is a negative result to oceur



ITI. Relation or Tuberculosis vo Scarlet ifever.

(a). Review. Chorzré (1929), in a study of 178 cases,
hzs Iound among od, who were known to have been in
lcontact with tubercle infectvion, two instances of
lactual disease ensuing atter scarlet Iever; one case -
la boy or 14 years - developed a tuberculous epididym-
itis 2% months arter: the other - a child o1r 6 years -
;deveIOQed a tubercular artnritis oi the right knee
Iour months arter. <Lne interval in each case is rather
long to ascribe the activity as due derinitely to the
scarlet rever. Fr |

Choir€ also aoted 8 patients witn deiinite vuberc-
ular lesions prior to tne onsev; in 4 tne lesions were|
active. In no instance waé any eilect noivliced Toldow-
ing the strepiococcal inrec;ion. These results are
tnerefore equivoecal.

Some recent work on thne continent, however, has
indicated a relatioa between the hyper-toxic or malig-
nant type or scarlet Iever and tuberculosis.
Dumitrescu-BaldowWin (1922) guotes 4 cases dying on the
5th vo the 8th day, and post-morvem found to have
miliary suberculosis, 2ll the viscera being atrected:
in addition there were o0ld tubercular foci such as
apical cavities in the lungs. These were cases

clinically suzgesting toxic scarlet fever, yet actually
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|
ilnstances of the streptocaccal intection precipitating

la miliary tuberculosis.

| Millien (1932) in Bucharest, msde similar observ-
lations. Nine cases aged 2 - 16 years, all of the
|toxic type dying on the 3rd - 4th day came to autopsy;
|b had miliary tuberculosis: the other 3, although |
without miliary spread, showed caseous tuberculsar
lymph nodes. iMillian finds that over 50% of the
tatal cases or scarlet rever have tuberculous foci

and such cases provide the early deathe in the "toxie™
stage, whereas the cases dying of the complications,

suech as nephritis and carditis, do not show tuberculan

Toeci. Also he rinds that in similar age groups the |

other intectious diseases, such as diphtheria, do not
.show as high an incidence oI tubercular lesions among |
the Tatal ceses.

1illian suggests that voth the tubercular and the
streptococcal toxins have a specific inrluence on the
supra-renals and the liver. When both inifections
oceur gogetaer the nypertoxic picture is likely to
oceur.

(b). Personsl Observations.

Bfrect or tuberculosis on scarlet fever.

Scarlet rever is at present a mild inrection in
tals country; voxic cases are very rare and in the
sresent series, although some oi the cases observed

had severe attacks, none were actually oI The
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iratal malignant type. Although the toxic features of
‘tae acuve phase are mild, tne incidence of complicat-
ions is appreciable. In comparing the incidence of
:complications it must be remembered that in scarlet
|fever the disease presents a clinical picture differing
facsording tc age. The younger the patient, the more
LGOmmon are the septic complications such as otitis
|
‘media and late adenitis; they are most common up to
|5 years. I'rom & vo 10 years is the period that
neparitis is more liable to ensue, septic complication
still oeourring, put less commonly, while over 10
rheumstism and carditis are the characteristic
complicationse. The present series oI cases tested
were chosen Irom those or 7 years ol age or less.
This will alter the incidence ol complications with a
greater ireguency oI tae septic ones.

The Tollowing table indicates tue incidence of
complications in 255 cases not infected by vuberculosis
(proved by a tuberculin test performed alter the acutve

stage), snd #4 cases with primary vubercle inrection:-
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: Complications in Scarlet Fever.

Complication |Non-tubercular group Tubeghular groub?
|
Total 268 100 b4 100 4
Jervical Aden-
itis & abscess 22 R 5 4 17,76
Otitis media v8 13.15 o B.82
Mastoiditis 2 0.69 2 5.88
Albuminuria 46 .07 - -
Nephritis 46 207 - -
Rhinitis (5] 2.07 6 17.82
Skin gepsis 3 1.3 4 11.76
(impetigo fur-
yncles; onycnig
I

The hizgh inc¢idence of oTitis media in the negative
group can de explsined on the larger proporvion of
younger childmen. The positive cases are necessarily
of an average age higner than their controls as the
percentage of positive reactors ilncreases with age, SO
that the %4 positive cases selected rfrom tae total 289
children o1 7 yesrs or less musl have a greater
namber say over 4 years than under 4 years. On this|
assumption, the ingidence oI adenitis should also be

less in tne older group - tne tuberculin reactors -



‘ - 148 -

but actwally the proportion is greater, suggesting
'that this complication is more liiely to ocecur in the
|

tubercular subject. Similarly, 2lthough otitis media

was not so Ifrequent in the posivive cases, mastoiditis

was more common - 5.88%, compared with 0.69%; this
suggests tnat, should otitis media arise in scarlet
fever, mastoiditis is more likely to ensue in the
Isubject with a previous tubercle intection.

The minor complications such as rhinitis, impetigo
|

furuncles, and onychias show a greater frequency in
tne tubercular group.

Apart Irom these septic manifestations, the more
serious though less frequent complication ot nephritié
was only observed in the negative group. I'here was
no mortality in the whole series.

As regards the toxiec ractor, I obtained no impressg-
ion that the positive reactors tended To show more

toxieity than the controls.

EBffect of scarlet fever on tuberculosis.

The 34 cases observed were all "latent"; neéene had
Toeal 1lesions pre-existings One case had had a
tubercular cervical abscess drained a month prior to
her sttack; she developed a typical "cold" abscess

on the oovnosite side of the neck in her 6th week but
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%ollowing closely on the additional complication of
measles in the 4th week. In this instance there was
pore tnan tune streptococcal ractor present; taere had
been activity not long before, and in addition measles
|

complicated her illness at a period when late adenitis
|

' Conclusion.

There is evidence ol some relation between scarlet
rever and tuberculosis. Ihe tubercle infection appears
to Tavour the invasive properties or the streptococeus
suggested by the greater Ifrequency of sucn complications
as late adenitis and mastoiditis. It would seem also
Irom the observations of others that the toxic Tactor
is enhanced when tuberculosis is already existent as
cases weakened by subercle intection have been observed
TO succumb vo secarlet Ifever with all tne Ieatures ol
"malignency."

Conversely, waen taere is sctive focal tuberculosis
an acute streptococcal intection may precipitate a
milisry spread. I'ne cases I have observed were zall
"latent", in tnat they aad no clinical evidence orf
activity and there was no detinite evidence or a

tendency to activation by tne streptococcus scarlatinze.
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IV. Summary.

|
| 1l. In scarlet fever the exsnthem has an efteet on
tuberculin sensitivity sufricient to give rise to a

|
| : ! -
complete negative response in a normelly sensitive

éuuject.

2. Llhis "anergy" is most marked in the rirst week
End may persist until the end or the second week, so
that 11 a tuperculin test is to bDe accepted as reliable
in & case with scarlet tever, it should be deterred to
tne thlrd week. .

. There eppears to be a relation between subercul -
osis and scarlet tever, both the toxic and septic
maniiestations being more liable to arise in tuberculai
subjects.

4, Also in active vuberculosis miliary dissemin-
ation may zollow guickly arter tne acute streptococcal
intecuion, but in "latent™ iniection there is no

evidence oI activation.
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I. Introduction.

Diphtheria is an acute infectious disease without
[an exanthem; accepting the deducetion made in the
éstudy 0ol measles that it is the rash that gives rise
to the temporary "anergy" to tuberculin, one would not
éxpect the phenomenon to occur in diphtheria.
Nevertheless one 1inds it stated that the same rallacy

exists in diphtheria as in the other acute intections.

ITa. Review. Rolly (1910), using the vonPirguet test
on 2% cases round 15 positive in the acute stage; of
8 negative at this period, 2 out or rive retested in
convalescence were positive. The two cases positive
only in convalescence Rolly accepted as illustrative

of the efrect or the diphtheria infection. Moltschan-
oft (1912) records that of 15 cases negative in the
acute stage, two were positive in convalescence; he
does not give details o these cases nor suggest any
special feature that might gorrelate the dbservations with
the character or the diphtheria infection. In 14
cases which were posivive both in the initial stage

and in convalescence, 6 gave stronger reactions, 6
similsr reactions and 2 weaker reactions on the second
test. This does not suggest any effect on the
tuberculin sensivity during diphtheria, although it is

apparent that an initizl negative response may be
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iobtained in allergic subjects in an appreciable
proportion of cases. Did they occur in the severe
cases? Were they associated with severe rashes?
Neither azuthor suggests such a cause; Moltschanort
found one reaction delayed 4 days (the positive
response ) appearing as an intense serum rash was
waning ,

Mitchell and his co-workers (1928) in 58 cases of
dipﬁpheria Iound that 8 reacted positive in the
febrile period, while 4 more reacted in convalescence
- a total o1 12, representing an increase Irom 13.7%
to 25%. Again, details or the cases are not given
nor any suggestion made to explain the 4 cases negative

in the 1irst test. They are assumed to be due to the

diphtheria intection.

ITh. ©bservations on 218 cases of Diphtheria.

A group of cases oi diphtheria have been studied
in the age period OJ7. years; tuberculin tests were
made in the acute stage and in convalescence. When a |
strong response was obtained in the acute stage, the
test was not repeated to avoid unnecessary stains on
tne pavients' skin, as the important Iact to determine
'was whether an actual negative result might occur in
tubercular subjeetv during diphtueria.

The rollowings table summarises the cases tested:-
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Table I.
! lNegative | Positive| Total
|
Number tested in rirst 2 104 18 122
weeks and also in convales-
cence (4th, 5th, or 6th
week).
Number vested in first 2 57 9 66
weeks only
|
Number tested in
convalescence only 27 3 50
Total 188 30 218

I 1ind no appreciable dirrerence between the

percentage ol reactions in the acute period and in

convalescence. I'ne cases tested on one occasion only

have been divided into two groups - those tested in

the ITirst two weeks and those

tested arter the second

week. The rollowing table shows that there is a

dirrerence or less taan 1%;

age groups being compar-

able, this excludes any gross efrect @n tuberculin

sensitivity in the acute period oI diphtheria.

Tabple II.

Acuve period Convslescence

Total number oI cases
Tested

Number ox posivive
reactions

Percentage or
positive reactions

138
a7

14 . 4%

152
21

15.8%
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| The above vable includes the cases tested on one
locecasion only; only those patients who were tested
‘both in the acute stage and convalescenge will demon;|
lsvrate wietner a negative response may be obtained iné
‘tne pavient normally sensitive to tuberculin. Table I
Eshows that 122 pavients were so tested or whom 18 were
found to give a positive reaction; in only one case
\was the test in the acute stage negative. This is |
ian error oI 5.5% and seems considerable enoughe. As |
Ei'c was the exoeﬁtion it will be or value to describe
tnis cese in devail to discover i1 it shows any
:unusual Teatures. ‘

One case (of 18 positive reactions) whicih gave an |

inivial negative response. .

|Case o, 6. C.Ba, a boy aet. 8 yrs.

‘History. - On 9/12/31 he complained of a sore throat |
and headache. On 11/12/51 voriting occurred.

On admission on 14/12/51 he showed small deposits of

membrane on The upper pole oI each tonsil; a
culture irom the tonsils yielded diphtheris
baeilli. Phere was no adenitis; no nasel
discharge; as a mild case of diphtaeria ne was i
given 16,000 units of serum.

He was afebrile tiaroughout and no complications

arose.

On 15/12/31 a tuberculin test was periormed. (6th day |

from the onset of symptoms) - negavive.



- 156 -

on 20/12/51 a generalised serum rash of urticarial
i
On 14/1/52 tubsrculin test (36th day) - was negative

type appeared; it iaded in 24 hrs.

until 25/1/32, waen a delayed response of + 10 mm.

| appeared -~ 1l days delayed.

On 25/1/32 Third test performed (47th day) immediate

positive response +4 17 mm (24 hrs).

Ine Doy was afebrile throughout; the attack of
diphtheria was mild; he had had no rash immediately
prior to the initial test on the éth day which was
completely negative. He had a serum rash subsequent-
1y, but the second test was pertformed 25 days atter,
80 that the delayed response cannot be ascribed to
this rash as @Gase 34 shows that a serum rash has a
very slight efiect on the tuberculin test. Was this
Ichild in thne procéss 0l acguiring a tuberculin
sensitivity, or did it regquire the stimulation of two
injections to raise his allergy to the reaction
toreshold 7 If it had veen due to the diphtheria
one would expect it to have been a severe altack

instead of a2 mild one; in contrast, severe cases of

Tl

ightiheria gave a Irank positive result in the acute
stage.

The second btest on the 36th day of the disease was
markedly delayed (11 days); in measles - the disease
with most effect on the tuberculin semsitivity - I

found delayed reactions commonly occurred, but usually
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iwhen perrormed in the rirst week - the period of
meximum "anergy". Yet in this case of diphtheria
fthe delayed reaction was obtained in the oth week of
‘the disease - long atter one would expect any eftect
'even in measles.

As the other cases of diphtheria studied showed no
‘lgreat alteration in tuherculin'sensitivity, this case
must be regarded as one in which the initial negative
'response and, later, the delayed positive result were
due to factors other than the diphtheris inrection.
This was probably a case whose tuberculin sensitivity
had waned below the reaction threshold? and it required
the stimulation of two tuberculin tests before an
immediate response was obtained.

If the boy had been in the process of acquiring
sensitivity ror the first time, one would have
expected a nistory of recent contact with tubercle
infection, vut on careful enguiry there was no know-
ledge of nis naving been in contact either just pre-
ceding his illness or in his earlier years. There was
no tuberculosis in bthe Iamilj, so that probably he had
acouired a slight incidental tubercle infection Irom
milk or temporary huwnan contact.

The other 17 cases gave a positive result to the
tirst test;- in one - a case of nasal diphtheria - it
was a delayed response. The clinical anistory of the

case was as iollows:-
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:Case 26, A boy of 4 yrs. - was noted to have a nasal

!discharge on 14/3/32.

On 17/3/32 he was admitted to hospital with a

| characteristic rhinitis - thin watery nasal
discharge exunating the nases; there was no
fauctal inrlammation; the submexillary glands
were slighvly enlarged. There was no toxaemia,
the Dboy being guite comfortable and bright, with-
out symptoms or fever. Diphtheria bacilli were
isolated irom the nasal swab.

On 18/3/%2 the nasal discharge had ceased.

Tuberculin test (5th day) showed no response till
6/4/32, when a papule of 10 mm. appeared + 10 mm. (19
days delay ). Tuberculin test on this date -

24th day - gave an immediate response oI +++ 18

mm.; erysvhema 27 mm. (24 ars.)

The nasal infection was so mild that one cannot
suppose it could have any effect on the production of
a8 delayed response. I class this case as one in
waich the stimulation of tne injection of a minute
amount of tuberculin was necessary before the response
appeared; 19 days later the sensitized cells at the

site of injection reacted in the usual characteristic

way.
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Comparison oI the degree ol response in cases

tested in the acute and convelescent steges of

0% diphtheria.

I there were any great efrect on the tubercmlin
ﬁensitivity during the acute period, one would expect
that on the average the degree or response obtained at
this stage would be less than that Tound in convales-
cence . Lo make this comparison we must exclude all
but initial tests, so that the fallacy or a stimulated
sensitivity Irom & previocus test is excluded. In the
Tollowing vable cases which were tested on one occasim
only are classified according to whether the test was

perrormed in tine rirst week or later

Table III.

Cases vested only in the acute stage. |

Case Day of disease  Response

21 ] +++ 20 mm
L7 ] ++ 20 E 30
18 5 + 15

23 7 + 15 E 80
24 6 +++ 18 E 35
27 7 +++ 20

29 iy ++ 20 mm.

Cases tested only alter The acute stage

Case Day of disease  Response
i an +++ 18 B 17

iz 9 +++ 20 E 20
13 9 i 1D

14 18 + L5

A 32 + 10

22 39 ¢ 15 B 85
26 35 ¥4+ 35 A 85

28 14 +44 18 mm. E 22
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Comparison or bthe two groups shows that there is
no difrerence in the degree ot allergy; those in the
acite group show no tendency to a lower degree of
sensitivity than the convalescent group.

The distribution oI allerzgy is pmactically identical

Table IV. |

= |

Allergy + | 4+ 4t !

: ; i
Numbers in "acute” group 2 2 5 |
m - " Yconvalescent" group | 2 2 4 1

These cases then, although rather few in number, i
‘are strictly comparable in regard to the degree of i
tubercular sensitivity, and suggest'no depressing ,
TerIect during the acute period ot diphtheria. |
| The other wgases, which were tested both in the i
first week and also later in the disease, show an |

‘increased response to the second test in almost all
i -
| cases - a result to be expected normally. There is
'no suggestion in this series that the increase in |

response to the second test was greater than usual.
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: Table V.,

Comparicon o1 degree oI response in cases tested

both in tae acute and convalescent stages of

diphtheria.

Initial test in acute stage. lest in convalescencel.
AR e
Case| Day of disease. Response.l?ay of dis.|Response.
No. :
1 7 3 15 . Ok +315 E 30
2 3 +++15 E 7 20 +++20 E 10
& 1 ++ 15 30 +++17 E 18
(D 1. + 15 12 +15 E 10
[ 8 B +++420 E 10 46 v ol B 10
{19 B 3 L6 25 +++10
(|10 3 ++ L7 | 54 +++20 E 10
1k 4 ¢ 12 | 78 ++16 E 14 |
15 6 ++ 20 49 ++20 TF
lo 3 | 4+ 10 20 ++ 18 £ 12
14 4 [ =+« 18 B 1% 82 +++20 E 25
20 3 ) £ 17 | 32 ++415 B 45
26 5 +10(delay-
ed 19 days) 25: ' |++ 18 E 2%
s0 5 + 14 58 +++ Lé
[| 81 5 [ + 12 8 + 10
52 6 ol 35 10
35 4 + 15 27 ol 1 ) 1 I

Case 31 was one oi tubercular meningitis com-
plicated by nasal dipatneria; it can be excluded as
some decline in sensitivity is recognised in tais

Iorm of tubercular iniection.



| 20/1/32. Tuverculin test (l2th day of meesles)

OESEEVATIONS ON CASES WHOSE TURERCULIN SENSITIVILY

WAS: KNOWY PRIOR TO THE ONSET OF DIPHTHERIA.

So far one hes been unsble to demenstrete from
the stetisticsl results sny effect on tubereculin
gensitivity. The most eccur?fe estimste of such en
effect would be obteined by observinz the resctiocns
during diphtheria in 2 cese whose degree of reectivit{
was mlresdy known. I héve been sble to observe two |

casss In dhis way.

(1) Case 33 (No. 15 in measles series) 4.C. & girl|

of & years admitted on 9/1/32 suffering frox messles,

developed & =evere stteck of feuglel diphtherta in the

ot
gt
|
'—l.
o

week just following en acute cervicel abscess.

11/1/32 fTuberculin test (3rd day of meessles) - nezs-
Tive. ;

4 15 mm. (24 hrs.)

4 15 mu (48 hrs.)

21/1/32 oOnset of supmexillary sdenitis (left) which

£

|
suppurated. ‘
29/1/3¢ The shscess was incised snd dreined; on i

this date the child had no evidene=s of

diphtherie infection. !
2/2/32. Heving had no symptoms she was found 10 have‘
exitensive membrene coverings the tonsils and |
faucial pillars extending on to the soft |
palete; e culture ~f the throat was DpOsi-
tive. Presuming thst the diphtheris inj
fection wes in its third dey a_tpoercglln
test on 3/2/3% would te the 4th dey oI
dlssase.
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ture was 108°; the tonsils snd faucss were congegted

‘case wss probsbly due to the pneumonia. A streight

- lo4 -

24/7/3%. Tuberculin test - positive

hi'E - ) I
1" )

18/8/32 he compleined of sore throet; his tempers-

++12mm; erythems 18 mm. (
H4L2mi (4

H= IV
0 =

egnd there was Tollieuler deposit on the right side and

rthe regionsl glends  enlarged.

(6)s1 IE/E/SE there wes & definite: plagque of membrane
covering the right tonsil emerosching on the
anteriop feuciel piller; the submexillary
gleands on that side were enlyrgéﬂ; the throat

culture wes positive.

Tubercu11* test. (2nd é¢ay of diphtheria) Temp.102P
+ 20 mm. (24 hre,) ® 98
$+4 20 mm. (48 hrs.) " g7.8

Recovery wes streaightforwsrd.

DISCUSSION. ‘$pa initiel negative response in this

positive reeult was obteined five weeks later. there
beinz & 24 hre. response of % 12 mm. |

Four weeks after he developed e moderate sttack of
feueiel diphtherie; on the second day of the diph-

theris infection = tubterculin test geve a positive




[l

| ty the observation made on two individual cases whoce

ionly one geve e negstive result initislly but eriti-

|

regult; in 24 hours it wes 4+ 20mm. - less intensec

@

but of greeter size than the previous one; in 48 hrsl

however it wes #+ 20 mm. equel in intensity to the

former one. The expected result would heve been one

of greeter intensity; instead it was of the ssme in-
tensity but 24 hours slower in reeching its meximum.
There wes thercfore e slight depressing effect during

the attack of diphtheries.

11, CONCLUSION.

Although the ststisticel results in this seriesg

¢o not

]
({8

t

=

gest eny effeel on the tuberculin sensitivi+

cegree of response to tuberculin was slresdy knovn |
prior to the oncet of diphtheris demonstrate thet in {
moderete or severe infection there is s slizht effect.
The influsnce on the test ie so emall that it is un-

test in the

4]

likely to create the fallscy of & negstiv

sensitised sulbject.

Out of 1& petients proved tulerculin sensitive

|
eal exsminatic: of this cese revesls no evidence theat

this was due to the diphtheris. It is probable thet

the similsr cases guoted by Rolly enu NMoltschenoff

were exemples of what I regerd 2s su-jects whose tuber-

eulin sllergy has diminished end fellen below the re- |

Ecticn level.
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ADDENDUM.

BEFECT OF A SERUM RASH SN TUFERCULIN ALLERGY.

The ususl seruin rssh is urticsrisl end tr=nsient

only lasting 2+ hours es & rule; 11 does not lesve
. - — . ‘ I
steining like s meessles resh or e severe scerlet fever
|

o g
o
i

o)

eruption. It is t :Fore unlikely to have a gresat

effect on the ifuberculin resciion.

I tested ome case at the heisht of an intense

serum reash of purctate erythemetous type. I

L}

25/2/52 Tuberculin test (right asrm): Control (left erw

+4 1%mm; erytheus 30 mm., (24 hrs.) nil

4/5/52. Serum resh of scerlstiniform type; punctate

=
N

|
|
on trunik but en intense erytheme or right {
thigh = the gite of the serum ihjection; &lso|
there wes & 20mm. erytheme et the site of the|

previous tubereulin test, but nons et the cong

Tubereulin test  right thighs right erm Control
(left arm)

4 His., after sk b + lomm. nil

/s — b= H—. 3 |
6/5/%2 Treces of (+4) 1lOmm. 4 20mm. fr
weticerisl erythema . |
(24 nrs. |
i

Bash gone + 1lmm. #+ 1omumn.

culin Tight thigh (seme site)
t 4 l6mm. erythmia 4 mm. (24 hrs.)

~—
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DISGUSSIGf This cese showed a slight wesken=
dng of the Tuberculin resction Juring the serum rash

 which was of intense characler. The resetion on the

thigh 48 best compered with the subsequent teet slso
mede on the thizgh at the same gite. The 24 hour
readlvéa show e difference in degree snd size but not

sufficiently marked to suggest =ny great eifect. The
test on the Tight esrm during the resh was slower in
achieving the same intenszity ss ‘the previous test on
the arm. Thie definitely signifles some depressing
effect on the reesetion; wusually it would be certain-
ly es intense in 24 hours if not more marked.

This cese therefore suggests thatl & serum resh

108 only & slight effect on tuberculin sensitivity

not sufiicient to -ive rise to =n eppreciable fellecy
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BELATION OF TUBERCULOSIS TO DIPHTHERIA.

It is not usuelly clzimed thst there is any
specific reletion betwéen the tvo disesses. The
diphtheria bacillus is not sn invesive orgenism like
the streptococcus snd sepiic complicetions are not
COmIION .

In 188 cases found negative to tuberculin Otitis

Medig wes the commonest septic complication oceurring

in 15 ceses; in 6 of whom it was bilatersl. TIn the

32 ceses round with positive tuberculin reaction there

were 3 cases of Otitis Medis; @ll were bilateral,
whereas less than half the negative grpub were bile-
terel. The incidencé was similer in both groups.

(=

ete cerviesl sdenitis occurred in 5 of the 188

negetive subjects; none occurred in the 82 positive
reactions. In the whole series there wes no instence
of #n active tubercular menifestetion during the scut

staze or immediate convalescence of diphtheria.

TABLE VI. INCIDENCE .OF SBPTIC COMPLICATTIONS:

Nezetive ceses Pbsitive coses.
" XNo. L _ No. %
TOtEl. 188 - |  nE S
Otitis Medis 135 7.2 9% | 5 9.4%
Late adenitis 5 2.5% ' S =

Although it is susgested that tubercle infection

can pley e part in the production of the-toxic fea-

[41]
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feetures of scarlet fever (Millien, 1932) thereiis nd
evidence that the fuberculsr child is mome suscepti-
ble to the toxim of diphtheria, I obtesined no im-
pression of ezny sreater toxicity in the tuberculer

Group.

IV,

DIPHTEERIA SUMMARY.
(1) In only one csse out of 18 tuberculin sensitive
subjects wes an initisl tuberculim test found negs-

tive; thet cese was exceptionsl and the negstive

=

test could not be escribed to the diphtheris infection.
(8) Although diphtherie does mot entirely suppress
tuberculsr ellergy there is evidence that it hes a
slight but negligible weskening effect. It is not
sufficient to render the tést fellacious,

(3) A serum resh hes only s slight influence on the
tuberculin resction:

(4) In the 34 cases of tubercular infection all
"latent" in that there was no clinicel evidence of
ective viscersl lesions, diphtheris did not give rise
10 2ny immediate asctivation.

(5) In the incidence of the septic complicstions of
diphtherie such sg Otitis medie there wes no appre-
cisble difference between infected and nom-infected

children,
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This investigation: concerns the relestion of
tuberculosis to the comuon scute infeétious diseases:
112 Meecsles, ﬁhobpiné Cough, Scarlet fever snd diphtherie)
During the period from November 1950 to Janvary 1933
over lSOOI ceses sdmitted .to the Perk Hospitel, Londom,
have been studied, using the intra-dermesl tuberculin
test.

Ls the positive tuberculin reéction is only of
resl significance in the younger child the cases were
selected from the =ge peried 0 te 7 yesrs, but includ-
ing the few exceptions over thet eze in meesles and

whooping cough.

L. TUBERCULIN ALLERGY IN ACUTE INFECTIOUS
DISEASES.

In sddition to the four disesses I heve investi-

gated some effect on tuberculin sensitivity hes been

(dle

recorded in most of the acute infections including
typhoid fever, lobser end broacho-pnevmonis (MeNeil,
1909; Psisseau =nd Tixier, 1809, Rolly, 1910; Gevek,
1212; Jousset, 1926); erysepelass (Rolly, 1¢10;) end
Chickenpox (Schonfiela, 1924; Cozzlino, 1925).
Although it hes been found thet in these disesses
theré.mey be sn effect sufficient to suppress the re-

sction to tuberculin it is e festure of the scute

stege only not persisting long enough to consisule &




e e

NBASLES : In 901 ceses of measle® I wes sble to
observe the efiect on sllergy in 50 tuberculin-
sensitive pstients. There is a2 depression of sen-
sitivity begin.ing £8 the resh aprears and et its

meximum from the second to the fourth day; 60 to

n
.

75% of the ellerzic subjects lose their resction
completely during the period. Sensitivity returns
in gll but exceptionsl ceses by the 7th day.

The lonzest period during whiEh ¢ patient remein-
ed completely insensitive wmes 10 days. Therefore
to be certsin of svoiding e felleacious negstive re-
sult in meesles & tuberculin test ghould be deferred

till the third week, 3
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SCARLET FEVER.

In secerlet Tever there is a similer buk less
zerked effect on tuberculin ellergy. In 34 cases
with & sensitivity to tubereulin there wes evidence
of gdtemporary depression of allergy during the erup-
tive period but no more then 50% would be expected
to rail to resct to the intre-dermsl test when the
rash weeg 21 ite height. As in messles the eflect
iz of short duration sensitivity being rezgined es
2 rule by the end of the first week.

In only one case which had an average sensitivity
tie resction persisted negetive into the second week
therefore to bte eertsin of @ relisble Tresponse In
scarlet fever = tuberculin test should be postponed

until the third week.

DIFHTHERIA. In 30 cases of diphtheris sensitive to

7]

tuberculin I wes unsble to demonstrate sn effect on

pprese the reaction conmplete-

oo
Bl

allergy sufficient to su

1

ly. In one severe csse there wes & slight weskening

menifest only by the fect thet the ususl incressed
response te = second test fsiled to occur, vwhen the
petient was in the scute stege of the dipiitheris

infection. ™
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WHQOPING.GOUGH In whooping cough there is no sp-
precieble effect on tiberculin allergy. I wes umsble
to observe the effect on & child whose degree of sen-
sitivity wes slresdy known but in 32 essee tested
among their attack there wes no evidence of any
effeet eanslysinzg the results frow ,verious points of
view; (1) compsring the percentagze incidence in
the acute steze with that found in convalescence;

) the sversze degree of ellergy found st verious

i

(
steges oftthe illness; and (3) the increase in the
reection to second tests. A complieation such. &

pneumonis mey =ffect the reection., Using the Von

Pirquet.test en effect on gensitivity hss bgen olbserv
ed but ususlly & secondary infecticn has been present
or there hes been scute tuberculosis ae well in which

gue may Teil.
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MECHANISM OF THE THMPORARY ANERGY.

Irn the four disesses studied only those with
gn exenthem - messles end scarlet fever hed an
appreciekble effect on tubereulin ellergy. The
evidenece ©f this investisstion $favours the vier
of Rolly (1210) Cozzoliwe (1918) end chrg(1927),
that the depression of sensitivity is due to the
action of the rash itself on the .skin, for exsmple
in meesles thgresction is not lost until the rash
is estrblished elthough the disease is then in its
4th or 5fh dey.. IT it were a systemic effeect one
would expect it to be menifest from the onset. It
mey be said thet whichever reasches the skin first -
the tubereulin or the-measles toxin - will produce
its echerzcteristic reg ponse Onee the rash hes Bp-
peared the result of a tuberculin test then depends
on two opposing fsctors - the intensity of the resh
&na the dégree of sensitivity. The more intense
2sh the more likely is the test to be negetive
and conversely the grester the sensitivity the more

probable is the Teaction to be positive. A deleyed

fac-

c
5]

reaction represents & belance beiwmeen the

tors -~ resh snd ellergy.
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[ 2l TRATETI ¢ 2T AT T
THE: VALUE OF REFEATED TESTS

There is & =ourece of error in “the tuberculin
test provse!ly more importent then the effect of the
exanthemets especislly sas theré is no indieation

'
when this Tsllscy is present. in Theoping Cough
and diphtzerisz I found cas s negative to the first
test yet subsequently positive when the test was

-3

repeated in the ssme dilution s week or & fortnight

later. In those ceases there wes no evidence that
the scute infecticn was responsible Tor the initiel
Tailure to resct.

It is recognosed that the ihjection of the
emell smount qé tuberceulin of a First best stimu=
lates sengitivity end thet second tests repeated
within & few weeks 2re =zlways more intanse, Debre
(1927 consicered the meximum period of enhenced
sllercy was 7 to 12 days sfter. Hert (1932) found

"

thet sendvivity decressed for the few days Just
arfter th; fipst test followed by an increase or
supersensitizetion. This effect lests for 3 o &
weeke at lesst. In those negetive to the initiel
test it is probsble thet this sensitivity had fadead
below the resction threshold sud the stimulaticn of
the first test wes suificient to give g positive

H b =]
result to the second. To be certesin therefore o1




R B

excluding tuberculosisg the test cholild be repested

at . en intervel of & week or & Torinight, I prefer

3 to use the ssme dilution - 1.1070 rather then a
stronger solution thus avoicing the chence of »

pseudo-reacticn. (See Chspter III.)
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P, IUBERCULOSIS IN RELATION TO: ACUTE INFECTIOUS DISEASES

The original intentien in sterting this in-

4 -

vestigetion wee te determine the duraticn of the

]

s

anergic phese if any in esch disease sfter which
the tuberculin ftest would be spplied after this
period hed psssed and the "tad risks" - the Ll

tuberculin pogitive reactions alscovered.

MEASLLES

CASE MORTALITY.

All ages ' Q - 2 yrs.
All T.B.[ALll ceuees T.DB
Totel| causes| only only

-

\11 ceses g0l | 6% 0.2% = -

Positive reactions 51 | 8% 4,07 18.18% |18.18%

In 901 ceses of messles Bl had positive tuberey-
lin reections =nd there was no instsnce of an sctivg

menifestation ensuing except in those two which

ﬁrGVeu fetel., The two children thet died of tuverey
losis were bLoth under 2 yeers; one had whooping
cough prior to the onset of & wodified sttack of
mesgles; the other disd % months efter st the ege
of ¢ months from tuberculer meningitis. In both
ceses therefore there was no evidence thst the

measles hed sny perticuler effect on tle ultimete Tetel
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ifesue: Eleven chilaren unéer 2 had positive reac-

¥

tions; +the mortelity for this group of 18.187
pelow the average . of 557 (see Chsp. II). Those

4

¢oses however vere not in contact with infecticn

Lt

at the time of their stteck &7 thet the figure might

be regerded es high compered with that of 87 and 4.3
qucted by Welquest sid Myers (1926) snd lLemesire
(1825) respectively for tubereulesr infants secgre-

geted from infeection.

TUBERCULOSIS LS A SEQUEL OF MBASIES. Apart from

the cse of tulerculsr meningitis alresdy mentioned
I found no instence of g tuberculsr menifestelion

5 v

er &

fki

arising subsequent to messles over & perio
to 14 monthes in 189 veses of whom 31 had positive
tuterculan resctions.

The tuberculer child is spparently not greatly
jeopardised =s regerdsthe denger of sctivation of
the tutercle infection. Is there e grester danger
of seconasry complicetions?

My results sugcest the converse in the younge:

{5 2]

t sppears less susceptible

Jts

child with messles:
to pulmonery complications. ©On the other hend the
older patients sppeer more lisble to pyogenic infecs

tion both foesl snd systemic, analogous to the Te-_|




restlts of Milliew (1932) sad Dumitrescu -Rsldswin

LT o ) TOVTTOA
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ABE MORTALITY

All ages Q0 - 8 years.
Totel] ALl T.B.onLylSELL L B.onky
ceuses celuses
411 cases 386 6% 0.74 - =
Posgitive y
resctors. B 11% 9.Of 42.87 | 42,89

'l

The csse mortelity from tuberculosis wes 0.747
8 figure comoerevle to the results in the larger ser

ies of Koenigsberger snu Fuerst end Meyer and Burg-

m

herd, It does not suzgzest thet tuberculosis is a

i

erious fector in mortality from whocping cough.
In regard to the ege incidence, the three desths
2

from tuberculogis were in children sged 1 - 2 years,

tive resctions were

e

of whom 2 totel of 7 with pos
observed - 2 mortality of 42.87 which is higher than

thet in messles.

Koenigsberger end Fuerst found & mortelity of
70/ in 1% ceses in this sze period. Thie figure is
higher than the sversce in uncompliceted tubercle -
infecti-n e, much higher them the figure of 87 and
4.59% in segregeted cases of tubercle infection.

COMPLICATIONS. Apert from the three fetal cases

=




.

there wag no instencz of & tubercular menifestation
erising during or subsequent to the whoopinz cough.
The tuterculer children showed g grester suscepti-
pility to the minor secondery complicetions sueh

gs Otities Medis but there was no evidence of an

incre$sealia¥ility to pulmonsry complications.

SCARLET FLVER.

In 289 ceses 34 with positive resctions were
observed. The positive reactgrgr showed = gfenter
susceptibility to the later septic complications
perticulerly sdenitis; d4in one case & ."cold'" sgbsces
developed thé only esctusl tuberculer menifestation
observed.

Although Otitis Medis was not more common in

the tuberculer children,mpestoiditis wes = more fre-
gquent complicetion.
The minor complicetions such ss rhinitis impet!
£0; ete. were more frequent in tuberculer chi]dreﬁ
in Giphtheris I found no evidence of eny rele-

tion vetween the two infected.

L1




DISCUSSION. The belief in the specific reletion

of buberculosis to measles and whooping cough sp-
pears to have erisen in the period when tuberculo-
sis wes @ clinicel syndrome - "phithisig® a pro-
longed prneumonie sccomyenied by wasting. hectic

fever, cough =nd expectoration. This picture of

=

tubterculosis in adults 2lso descrites the protrscted
type of brococho-prneumonia in infents so comnon in
messles ena whooping cough and without a knowledie
of the pethology this condition wes probably dieg-
nesed sgs "ghthigist.

The terﬁ_sgpliaj to measles end whooping

cough wes "phthisogene" and in the deseription of

tuberculosis followin. meesles or whooping cough -

A

the earlier physiciens did not de

w

cribe meningitis
-~ the usuel sctive form in infents - but 2 pneumonis

(vide introduction to Chep. IYyl

As tuberculsr meningitis is the usuesl manifes-
teticn of setive tuberculosis in children under 5
accounting for et lesst 50% of the deeths 1% is &
relieble index of the incidence.s One wethod of
demonstrating the elleged efiect of meesles snd
whoopin,: cough in ceusing e exscerbstion of tubereld
infection would be tofhow thet the active msnifes-

tations incresse efter an epidemic of meesles and
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whooping cough.

the dnecidence of tuberculer menin-
gitis it hes been Tound to bear no relstion fo
gpidemice of measles (Beicsken 1925) nor does
tubercular meningitis precede messles snd whooping
eouhg 1in sueh frequency to suggesi » specific rela-
tion between the infeetions. (Noezgerath and Bek-
stein - 1924; Cremieu-Alecen, 1926)

The sum of the evidence ic in favour of the
view that measles isnnot really "la meladie tuber-

culissent®”; it is to be reslised thet the disease

(&)

ls the commonest of acute infectisns; very few

chiildren escepe it 2nd it ettecks the child usuel-

ly in the Tirst B yeers the period when tubercle in
fecticn is active snd liable to prove fatel so thet
the coincidence must be no unususl. Whooping coughl,
however, by ites general effect es e prolonged ex-
heusting illness sppeers to hsve &n unfevourable

effect,

e

L
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i

It wee originelly thought thet one misht sel-
eet positive resctors =s suitable ceses Tor con-
velescent treatiient 1o obviste the tendeney 1o ae-
tivation of the latent T.B. infection btut the
investization hss shown rether surpris ncly thet
the majority of ceses meke streizhtforward recov-
eries even when returnirg to howme surroundinge
streight from the hospitel. Such cases se did

develop ective turerculosis were ceses to be sue-

i

pect of sctivity either bty eze or clinicsl evidence
and the result was whet mizht be expected even withi
out the sdded complicationg of 2n achte infection.
It would seewx thersfore thal & policy af se-
lecting poeitive react oprs [or specisl convalescent
ce¥s 1s unnecessery provided thet it is escerteined
that the child is returning to a non-infected et-

1o '} 2
wosphere.

7]

Trne ultimate hope is thet tuberculin tests
will rank with the Schick snd Dick tesis es & routii
Progecure in the Child Welfere snd School Clinic;
the positive resctor when found cen thez be put in
& position of safety under the special care of the

tubereulogis clinic

e
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I1I. SUMIARY,

[ErR

nn conclusien the find
be summerised by enswerin: the four questions set

eut: in the introduction:

(1) To whet extent msy the intrs-dermsl tubereculin

test be fellacicus in ecute infectibus disesses?

The intre-dermel tuberculin test in the stand-
ard dilution of 1-1,000 Q.T. is fallacious 1o e
smell extent in those diseases with 1 exenthem -
meegles -eand scerlet fever.

The effect is of short durstion only rarely
pergisting inte the second weekx. Any possibility
of a false negative result cen be avoided by tect=

ing patients efter the second week.

P

(2) Zhet ic the velue of the test in these diseeses
iz no psrticular denger to the tuber-

culsr subject with sn gcute infeetious diseese the
routine use ofthe test is nof wari snted. In chil-
dren the test unasr 2 yearé will be of velue in
diegnosis end prognogis particeularly in whooping
cough when & “atel efflorescence of thé infection
L8y oecur.

Thet is the prognosis for tne tubercular chila suf-

fering from on ecute infectious disease

=3

|

L]

s &

m

The tuberculer child h 800G £ prosnosis

the scute

&8 the non-infected subject in regard 1o

Sty W e 'ﬁ"
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infection dtself.

Of course, the infected ghild under 2 yeers
still has the greve prognosis associated with the
tuberculosis: 1n megsles and whooping cauch there
,is no evidence thet there is = speciel tendenecy to
activation.

Whooping cough the more prolonged discese by
affecting the _enersl condition has prohably & greai
er effect than meesies, but in both diseeses there
1s no evidence ol sny specific effect.

Ie specisl =fter care necesssry for such

]

n? No. Agy ehild uuder & with s positive

childrent
R

[

tuberculin rescticn reguires st lesst observation

to erdsure it is not in further contect. Such &
cough

ehild if it develop mecsles or whooping|should

heve hospitel $treatment =nd be nursed though its

illnessin non~infected hygienic surroundings.

Afterwsrds there is no need for thet child to have

=

eny special after cere es long &g 1t continues

protected from Purther contact with tubercle.




I begsn
feith thst th
megsles were

.
-

child; I complete the study & sce

= 187

this investigation & disciple o

Ty

the

e "emerzising" disesses particulsrly
an especisl denger to the tubercular

T4 0

tyld

FINTIS.
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APPEREDIX L.

Delayed rHeactions.




Case

Bxamnles o1 Delayed Positive Resctions.

Nove 204 . Dabse

7/12/41 morbillitorm rash appeared on trunk.

i8/12/251 now generalised, brighnt, or moderate intensity.

A

:Da,y oT
ash i

4 Tuperculin test (rash at site or injectionl.

5-20 nil. |
| 21 - posivive response. 1b mm+(l7th Tuberculin tesT
| dey atter test)
|l 28 la mm+(18th -- - !

day after test).

25 phovographed ++ 20 mm.
| 2¢ stain or 12 mm. +++ 20 mm.

. Erythema 15 mm.

4Th
' Lhne
unt

‘ed

In vhis case, the initvial vest perrormed on the |

day oi whe rash with the exanthnem still brlwuu at‘
site of injection did not show a p051t1ve reuoonue
il 17 days laver; en immediate response was obbain-

from the second test on the 23rd day of the rash.



;Mﬁﬂ-’ou.x-
{1?‘Dﬁy)

-ManTowx
(24 pas.)

Case No. 20. D.B. Photograph taken on 29/12/31 4
&drd day ot measles r Right arm shows delayed |
positive response 19t sfter test (now 72 hours
0ld). TLeit arm show ediate positive response 24
hours after sest.

Gase No. 28. D.C.

Tace and trunk. Temperature 101.5°
2 f . " d |
13/2/32 - the rash now generalised and intense;

lTemperature 10272

1452/33 - the rash still intense and generalised.



Day of
rasi.

4 Tuberculin test -

rasn at site.

4 Erythema only - 7 mm.(+)

o Falnt erythems just -----. Tuberculin test
visible. 7 mm (+) staining present |
Temp. normal et
seq.

6 nil, e mme e e cmee. Fgint erythema
10 mm. (+)

7 nilemmemmcimmmcn e 11 . 44

Be9-T0 Ml ossrimmeen Bading

11 14 mm. +4 - 2 84 ——--. 1Y mm.+ 2~~Tuberculin Beét
hrs. appearance. ‘

12 10 mm.+ 48-56
hrs. appearance. - ---~ 5 mm. pink
SHEIA s e 1S ML f
e e +4+15 mm, |

14-15-16-17
18 8 MM 4 momrmnm - & MM, # === 10 mm. purple

stain. Looks
oldest test.

280 7 mm, purple stain. B8 mm.seal- 10 mm. seal- |
ing stain. ing stain.

®

In this case there was an immediate response o
tue test on the third day but so weak as to be classeb
Tor practical purposes as negative; & true response
was delayed for B days. On tﬂe.bth day, when the
rash nad faded leaving marked but not petechial

staining, the second test gave a true response 1n 48 |
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hours but did not activate the primary test as might be

Expected.

|

Ihe second test also revived to a slight extent on
|ne 11th day, showing that this phenomenon depends on
Fome change in the patient not related to the date of
the tuberculin test; i.e. that any test performed in
the first b days of the disease would have shown its

meximum response or a re-activation on the 1llth day.

l .
The temperature was normesl on the btn day. The rash |

| |
tnen appears to be the Tactor determining tne phenomenon.

|
On the 18%th day the most recent test appeared, the

oldest, being a stain only, while the others retained

some infiltration.

\

Case No. 26. B.A.

7/11/31 - morbilliform rash appeared on iace and trunk
8/11/31 - rash became generalised.
9/11/31 - rash still brigat. Lemp. 100% Tuberculin

test (1/100 dilusion).

Day or L

disease

5 Tuberculin test (rash at site). Temp. 102% ‘

&e32 " mate Temp. normal on 9th day.

13 15 mm + (red) -mecam--m= {uberculin vest |
(1/1000 dilution) |

14 15 mm. (fading purplish)---- 4+ ﬁo . |

15 no CHANTE! < e m e =T = _
L& dulil ;23 Sbgif cm = tm e m— == " (pnotograph)
18 Fading stain <« d-sn=e _ Still a red papule = &
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In this case the initvial test was delayed 10 days.|

Mhe rash was of moderate intensity and the degree of
pllergy as indicated by the immedizte response to the

second test was also moderate., YThere was no relation

to the temperature.

[

‘ .
|

|

|

|
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L)

Case Nos 26. B.A. Photograph

showing: -
: %
(1) on letv arm ielay
Irom date of test and itse

@
N
I
) @
iy
L
O
=

(2) on right arm the
I the test performed three

EMMEDIATE
Respomse
DELAYED
RESPonSE

isg just

_ The morbilliform staining on the skin
Visible. ne oedema of the immediate response on the
Dight ar discerned in contrast with the dull

of the delayed response on the leit.

dark papuls



- 195~

APPENDIX 11.

cummary ol ol cases of measles with & positive

" fuberculin Heaction.




9e. [
l

Definitions snd Abbreviations.

P.H, = Previous history.

T.B. Content = definite contect with humen tubercle |
infeetion. |
Clinical T.E.- any evidence of tubercle infection i
whether "latent™ or active and foceal.
Adenopsthy: any apprecieble changes in the lymphetid
glands elinicelly, whether it be the typicsl micro-
adenitis of tubercle fhe glends beinz small,  rounded
end "shotty™ oe & more gross .enlergeunent not neces~
sarily tubercular; impetige of the seslp or chronic

iz mey give rise to & enlsrgement

+

ja T}

Otitis me

of the cervicel glands.

' Duration of Cough - Fefers to the total duration of

the cough uncluding the terminal simple cough of
convalescence.

Egasms :- the average number of spasms oceurring

during the week of maximum frequency ig indicated.
|
I
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APFENDIX 11

fo. L. T« BR. mele; B years, !

P. ¥. Otitis';auip (3 weeks ego).
T EB. Conteal. No. |
Gliinicel T. B. Nil.
Tuberculin tests:l Sth dey negative
l4th ¢ positive (not messure

1

Clinicel Sumuwery: Mild attack; febrile 1 dey

no complicstions, recovery

After history 14 months later alive end well; no J

clinical evidence of tubercle inlection; occesionsl

.

bronchitis =& sequels.

No. 2. L. P. female 23 yeers.

P.H, Whooping couch et 10 yeers; 1influenza at 20

years. .
T. B. contact Fo.
Clinicsl T. B. Nil. _

Tuberculin tests. " 3rd day Negetive

11th " =---- 1lomm.erytheme %‘r

Clinical Summery. Moderste attack; febrile 3 days; |

0o complicstions, recovery.

Cag

h

No. 3. J. 5. Male;: 1 8/12 yesrs.
P. H. Rubella.

. B. contaet. No.




#lhindiecel T4 B, Nil

Tuberculin tests. 8th day --- 10mm. erytheme &5mm.

ol (4ehrs. |
16th dey ==-=-20ma. . 15my.
(48hre.)

Clinical Summery. HModerste ettack, febrile 3 days,

no :complicetion; recovery.

After historym: © months leter slive and well; mno

sequelese; no signs of tubercle inifecticn.

No. 4 J. S, male 4 years.
R, neyhrJtls
1.8, Conteect ?

Glintenl T.R.  'Nil

Tuberculin test. 1lth dey --- 15mm. (48 hrs.)

€linicel Summery: Mild stteck: febrile 3 days;

no complicstions; Tecovery

No. 8. E. T. mnmale; 5 yesrs.

L.B. Contae: Na.
Cllnlcal R R\ 5 13 I

Tuberculin tests:- 4th dey - negsative

29%h M : ~— 15mm. (48 hours)

Clinicel Summery:- moderate attack with mild resh,

febrile 3 days; no complicetioms; recovery.

No. 6. ¥, D. Mele: 4 8/12 yesrs,

1, B, Contect: -~ Yes.

Clinicel T.B. history of "consuuwptive bowels™ &s &

>

beby of 7 m0nt1s, ssnstorium treetment for 1 yeer;|

zdmission.

m

no evidence or sctive discase on




3

Toberculin tests: 3rd day negative

28th o ~=~ 1Bmm. (284 hrs.

Clinicel Sumumary: severe stteck with marked estarrh

febrile for ¢ deys: bronchitis; recovery.

Alter History: 11 months lster slive sad vell: no
2

sequelae; no clinical evidence of tuberculogis.

B By NiZ,

T. B. contsct.Yes; mother a recovered cese of phthisis

now home 2 years.
Glinical T.B. Nil.

Tuberculin tests: 4th dey - negrtive

S&rd - " --=- 18 mu. (48 hrs.)

Clinicel Sum;zxy:-' derate esttack; febrile 4 day

complication: zrhinitis,; recovery.

ATter History: 14 months later re-exemined end found

well with no sequelse; no tuberculesr menileste-

tion.

’
xT — -~ '
Now. 8: L. €, tTemele: 4 5/18 years.

P. H. L i

T. B, Contsct:~ No.

Clinicel ¥. B. Cervieal and mesenteric edenopathy.

Tuberculin tests. - 3rd day negative

el =]

16th dey ~--- 20 mm. erythens
Z20mmn.

=
-

]

Ui
e
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€linicel Sumusry: Severe sttacks; febrile & dave:
Compliceaticn - rizght otitis medis (30th day:

reecovery.

After history:

montie Trom onset; no

sequels -

o
-
]

tilsters]l otitis medis

"
AR

tuberculsr nifestations

No, 9. R. G. Temesle; 14 years.
T. B, Contsct - 2.
Plimieal T. B: = nmil
Tuberculin tests - 3rd dey - nezetive.
41st " -- 20mm; erythems l0mu
{48 hrgs. }

Clinicel Summery: Moderete ettack v 1th intense rssh;

febrile for 7 days; complication - stye recover
No. 10 S. M.femsle £ years.
7. B. Contect. %
Clinicel A ) B
Tuberculin tesis; 4th dey - negetive

17th " < 1lmm. (3rd dey)
50th " ==~ 15mm. (48 hrs.)

(F.B. complicated by scarlet fever om 19th day so
thet - 11mm. rcéf-nse of 17th dey test probebly modi-
fied by the exsnthew- of scarlet fever.)
Clinicsl Bummary. Severe sttack with intense con

fluent resh; febrile 6 days; complications -

broncho-preumonia (4th dey); sesrlet fever (19th

day) followed by left ot

itis medis (29th dsy) snd
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end right otitis medie [37th dey) probsbly From
e streptococesl infection.

After History: 7 monthe leter slive znd

o
[ et

({7}

+ . B. Conitect: Ne.

Clinicsl T. B. ~ cervical asdewepsthy (left side)

Tuberculin tests: ©6th dey. fegetive.

Cliniesl Summery. WVoderate atteck with mild rssh

febrile for 4 dsys; complicetions - rizht otitis

media (Znd dey) recovery.

After History: ZExemimed at B months snd = yeer

aiterward snd fourd to hasve no tuberculsr symptoms

Of .any kind.

T. B. Contact Ko,

| Clinicel T.B. Cervicel adenopsthy (left)

Tuberculin Tesb. 1st day - negstive

10th ™ == 10 mm.
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negetive

1$6h 2

z7th --= 15 mm., erythems 15mm.
(24hrs. )

Clizjeel Suymmzryy: Mild atbtizeck with moderete rssh,

febrile 3 deys: nce compliesticons: PECOVETY.

ATter Elislory: 4 months later alive and nells &O

sywptoms: ne tulerculsr menifeststioc guflering

from e chroniec dipbtleritie rhinibis.

«
s
_.I
L L
I_I
Q
"
]
i
d
v
]
=t
0
m
=t
{av]
(o
(]
=
¢
3
e
o+
—
L~
=
n
=
=

27t dgy = 10 mm. (24 hre, )
T

s stteek with mlld Tresh;

rile 7 dsys; ecomplicetion - scute bronchitis
2t subeiding in the second week; recover

aAfter History: 7 months later aslive #né well; =no

[

tuterculer menifectetions.

{41




No. 15: G O, emale; & yesvs,
F. H.' TWhooplns cough &t 3 years: cervicel sdeni-
tig 1 yesr 820.
Pels Eontact: No .,
¢linieal T. By Nil.
Tuyberculis Tes$s: Brd day nesative

12th " ~ 15 mm. (48 hrs.)

4ih desy of diphtheris 26" - 15 mm. (48 hrs.)
26tH " ™ L A8Y == 18 mm; erytheme 17mm.

{24 hrs)

Clinicesl Summsry: Mild astteck with & moderste rech

febrile 4 dsys; complications cervicel adenitis

(left sut-msxillery) 13th dey; &bscess found end

ater; severe fesueclel diphtheris

on 22nd dey; with palstsl and lrte disphrsgmetic
end feclel parelysis; ultimate rscovery.

After History: 8 months efter eslive and well.

Yo sequelse; no tubercuier mesnifeststion.

4th n  (100) - 20 mm. (48 hrs.)

Clinicel Summery: Mild sttsck snd slizht resh

=
£ 3

ebrile one dey efter admission; Iio complicetions:
recovery.




Cage 17: R. A, mele; 7 yeers
P.H., Acute rheumetis: at 4 years.

.8 Eontbsety Dp.

Clindesl T.B, Nil.

Tuverculin tests: 1st dsy 12 fdelayed till 4

days afler)

5% Je L 10 m.w. (72 hrs.)

8th 'Y =12 mem, (B4 Hrs. )
B a -~ 12m. m. ( 24 hrs.)

Clinicsl Summery: Mild atteck with modereste rashs

febrile 2 deys: no complications; recovery.

After History: 4 monthe later alive snd well:

o sequelse: no tuberculsy menifestations.

No., 18. (23. in scerlet fever ceries) R.R. male

Clinicel T.B. Cervical sdenopethy (bilatersl)

Tuberculin tests: & days before oncet - # 10 mm,
(48 hrs.)

lst, 3rd snd 7th negative.

12th | (¢#) 5 m,mn. )48 Kz s, )

23rad {+) 5 m.u. (48 hre.)
Clinicel Summery: (edmitted to hospitel with scer-
let fever 50 deys before;) No complications;

recovery.




Qo4 20.6 o
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Cliunical T.E. previcusly hed heq enlar-ed cervicel

glanas and "cecld slbscess" drainsd . ‘eide. )

(
Tuberculin tests: 5 deys before (1000] ++ 2 Omn.
TE:5 m,m. (24Ers.)
24 hrs. bePore onset of
(i%:ﬁﬁ@) (4) 18m,.m. (24 his.)
2na Jdey of rssh T@%ﬁ@ﬁ ~ negative

resh

4th " moon v (¢) B.m. (24
' hrs.)

PR N toom +¢ 15mm. "

Clinicel Summery: (Admitted to hospital with secer-

let fever 17 dsys before:) Moderste etteck with
bright resh; febrile 4 days; complicetions:
cervicel adenitis (right sulmexillery 2lend) on 7th

day. typiecslly tuberculer; e peinless swelling es

large s & hen's egz develeoped and ultimately broke

down to form & *cold"™ sbscess; drained by 2 small

incision sfter 18 days; the sinus closed in 4 days;
hh - - . I}

e dipberitic rhinitis in the 5th week (with a per-

sistent positive nessl swsb) delayed her dischsarge

from hospitsl for 3 months during which time no

Turther complicstions arose.
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After History: 10 months létér slive and well

No., 20. D. B. femsle: 4 yesrs
P.H. Broneiitis 1 yeer sgo: chicken pox & months

T.B. Contstb: Father died of phthisis 14 monthe

™

Cliniesl T.B. ”"UlCﬂl microgdenopathy of lelt

cervical cheings particulerly. im supre-clavicular

Lyngzs ; L. impaired note over the whole of the left
side with diminiehed expsnsion: vesieulsr breathing:

no gsccompaniments; <wvoesl regonence unchenged.

L-rey exsminstion: incressed anilar shedows on right

. upper love of 1lflet lunz showed inercesed

{n
pi}
6]
.

density competible with congolidetions or tubercular
lyqph&tic infiltration.
The child spparently hed 2 primery lymphetiec
afiltraticn on the left lung at the time of the
attack of messles.

Tuberculin tesis: 4th day - Deleyed positive x 15mm.
(17 days)

2248 " +44 20 wmm, erythems 15mm.
(48 hrz.)

Clinical Summery: Severe ettack with confluent rashj

-

initiel bronehitis persisted into Brd week; febrile
9 deys; =&t no time eny signs of comsolidetion in

lungs; signs in left upper lobe persisted unchenged.
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After History: 11 months lster slive

No symptoms cervicel

sdenopethy uneh

cel sisns lungs gone.

No. 3 3/12

gl. C.3, mele YIE .

PiH. Bronchitis when 1 yesr old

T.B: Caontact Yes:
gliniesl W.B. Nil.
Tuberculin tests - 2nd dey Delsyed posi

25th ———— 1500, |

Clinical Summary: Moderate atteck;

Compliceted by & brcnclio-pn

tis on the 10th dey '‘blood and cafts

TECOVELY.

After History: This ehild wee

observation et the Hast

during which time no tu.erculsr

evrred; “there was no rscurrence of the

¢tien of

I egein examired

nim fit end well with no elinicel evidence

cle infection.

Csse 22. D. C. Msle; 6 yeasrs.
P.H. Enteritis when 6 months old.

No.

Cervical micyo-sdenops thy

anlsS

monia at onset;

in

subsequently

London Childrer's

menifest

'!- lrn

ed; physi-

tive - 1lmm.,
(17 daye)
48 hrs, )

febrile: for 7day

the urine)

gilong oc-

the kidrneys.

=nd found
of tuber-
principelly

(7]




Tuberculin Tests: 3rd dey ~- limm. (re-sctiviteted

1ith " -~ 15 mm, (4Bhrs.)

Climicz]l Summery. INoderate atteek with intense rash;

febrile for 4 days: no complicetions: Regovery,

After History: Whoopinz cough: developed one

month eiter; the cough lastsd 4 months but no compli-
calions arose; exemined 7 months after the esttesck

of messles and found f£it and well; no tuberculer

No. 23. K. H. feémele: 2 2/18 yre.
P.H. alwsye euntject o cough.

T:B:; Codacts HNo.

a few shotty cervicsl glesnds on

®]
}_J
fr
=
.
o
8]
1=
|
-
tx!
-

i

Tuberculin tests: 3rd dey. Delsyed positive - llum.
(8 days)

11th " --- 16m.m. erythems Z20nm.
(48 hrs. )

Cliniesl Sumunary: Milé etteck with rash of moderatle

o

intensity; febrils 3 days; complicetions: 1eft
Otitis media et onset.

After history: re-exsmined 6 months laster emdi found

sound end well with mb clinicel evidsnce of tubercle
infection; X-ray examination of the chest had shown
no pulmonsry or glsnduler lesions (St. Thomes's

Hospital)




(9
)
t
(D
(A%}

4. L, 8. femels; & yesrs.

TR 1

e

P.E. Conteset. No.

Tuberculin tests: 12th dey == 15m.m, (48 hre.)

rr~

23rd " === 20m.m. erythems(24hr

Clinicel Summery: ecute stage of messles not ohserv4

ed; eadmitted with typicel morbilliform staining;

complicated by whooping cough end bronchitis at

orget; noO sequeles; Tecovery.

After History: - 8 months leter re-exsmined end

found fit end well with no tubercular msnifesta-

tione.

Ne. 25. L. M, Male: -6 ¥EE8TS
P.H.. Thooping cough.

T«B. Conteect No.

Clinicel T.B. Nil.

Tuberculin tests: 48 dsys prior to messles (4th

10th 7 4+ 80 mm (right)
20th " 44 16 mu, erythems 14 mm (48 hrs.

Clinicel Summery: mild attsck with slight reshj iu

convelescence of diphtheria. Modified EBY convelee-

o



gent serum; Tebrile 2 days; 2o ¢ompliestiong Te=

COVETY.

v
-
iy
'

1
o
r-_l
»

B Conbadts ?

Glinieat TaB. Nids

Tubereculin tezts: 3rd dey, delesyed 10 days - 15mm.

foderete attack in convalescence

13th ™ == 30um. (48 hr

i3]

Clinical Summsry:

of chicken pox; Tebrile 8 days; complicated by

4]
-
j &)

ter History: & wonths efter reported alive

well with no tubereulsr manifestslion.

L) 2 .! -
Cese 2%, I, 'S; female,; 35 yre:
P.H. phlycienulsr conjunctivitis.

T, B, Contect:Yes; fether end mother both sufferigg

from phthisis end under Senatorium trestment.

Clinicel T.B. Pers-tuberculsr menifesgtavion;

phlyckenular conjunctivitis indiecative of high degree
of tuberculsr sensitivity; Cervicel adewopathy.

Tubereculin test: 7th day - 4++ 20m:.

T

(3]
(03]

Clinical Summsrys: MNild etteck with moderete T

(modified by edult serum). febrile 2 days; 00 com-
plications; Tecovery.

o

After History: On enquiry 14 months later glive
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gnd well living with mother at Papworth Settlement.

A

Cas

28, L. M. Msgle; 3 yesrs;

&

T.B. Contaect: = Tes.

Clintesl T.B. Nil,

Tuberculin test: 2nd day -- 15mm. (24 hrs.)

17th dey --- 20 mm. erythems 15
T e

Clizaic=l Summsry: Mild stteck; febrile 3 dsys, no
"complicetions; recovery.

After History: 14 months after on enquiry zlive end

well with ne tuherculsr manifestations.

No. €9 D, B. Temsle, & yoers.
P.H: Thoopine couzh (10 months)

T.oBe Bontacty  Ta.

Clinicel T.B. ARdomen: emesll shotty glends eaglly

pelpeble in messntery:

Tuberculin test: b5th dey - ~-~ 12 m.m. (48 hrs.)

Clinicel Sumuery! Mild stteck with resh of moder-

¥

t'cl
5
(&)}
i
s
e
o
Gai
=
173

ate intensity; Tebrile 5

After History: On enquiry 4 months later alive end

(B

Na, 30. R. B. maler 1B years: y

P.T et 8 yeere had whooping cough: 18 months lats

)

of tuberculosis then btut in-

er pneumonis: suspected

vestigetion proved negative.
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T8 Contesct: No; Tather suffers from "ehronic

cetarrh" = suspieious history,

Eiiniced T.B. Nii,

Tubereculin tests: 15th day = 10mm; erytheuns 10mm.
: (48hrs.)

&2na " -~ 12mmy Y 28mm ,

(48 hre.)

27th " === 16mm. i 1 Smn.

Clinieel Sumuery: A moderate eftteck with & severe n

Tesh was Tollowed by & bré%hitis persistin. into the
secont week; althouzh his esppeersnce was suggestive
of tulterculosis - & sellov pesle c-mplexion with com
emacection sna e tendeney to excessive sweeﬁing -

ST

tnere were’ no physiecel signs of gny Tfoesl lesion

Sputum wes nezetive even on en incculstion test;

recovery

After Hiztory: Re-exfmined 3 months from onset
there was no evidence of tuterculcrsis; he hed geined
14 1bs. in weight during the 6 week previous; on

ry 14 months after reported slive snd well.

Case 31. J. P. femele, 7 yesrs.

S

2ol Whooping cough ( 2 yesrs) Pneumonia (5 yre.)




2 o Contscf: = Yeg,

3

Clinieel T.B.

just pelpable.

Tahereulin teste:

Clinicel Summary:

Lbdomern -

discrete "€

2nd day
17th " -== 15 mm,
6 monthg after ---
erythems 20mm.

W1ld -attack: feb

=~ 15 mm,.

tesenteric glands

20mm,
(48)

rile for 3 days:

no ecomplicetions: Tecovery.
After History: 3 months lester re-examined: loose
eough ,more in the morning; not spesmodic; no

ieal exemination

m
o]
)

L

i

H

o+

W

o}

good; on

3
n

Ly

{

the left lung sugzestive of infiltration

or bronchiel obstruction: impaired note; Ifaint
vesicular bresthing; no eecompeniments, diminished

83

V.R. 'YEpeot eltered; D'ispine's sign
oncet the child wss alive and

8till hed & cough of sharp barking cherac-

ter; =some sputum of mucoid cherecter but the physi-
cal signs on the left lung had gone.

10 months from the atteck

ood health; on elinicel exsmination

was in fairly

Wy
Y=

{81]

there wee nHo evidence of tubercle infection; v

Hosp.,) revealed

n

examingtion of the thorax (Guy'

incressed hilar shedows sugtestive of tuberculser




trachec-bronchial glends.
4% 11 monthe the ¢hild wss guite well with no
symptoms, putting on veisht end no signs of tukerele

eliniecelly.

Cege 32« W. H. Iiele; & years.
P Bronechitis et 3 years.

T.RP. Contsct: %2 (fether hes "chrozniec bronchitis"

gince discharge from Army in 1520.)

Clinicel P.B. gcervicsl adenopethy (left supra-

claviculrr)

Tuberculin test: 6th day - 12 wme (24 hrs.)

Clinical Summery: Moderate etteck; febrile 4 days

no,complicaticns. recovery.

After EHistory: 7 months later on enguiry reported

Cese 35: B. H. femele; < yeers.
2. H. bronche~pneumonis (3 yrs.) scerlet Tever (3yES

“TPe B. Contact: Now

Cliniesl T. B. ‘cervicel miego s=denopethy (bilaterel

10mm. (48 hre.

Tuperculin test: ©5Sih day =

18th 7 ~--- 18 mm., erytheme-zﬁm;
(48hrs. )

4
L&

Cliniecel Sumuary: A severs atteck with a noderet

‘rogh: the ehild was toxic snd drowsy with dysonoes

end cyenosis: mno localising signs in the lunge.

=

febrile 4 deys, recovery.

——



- 216 -~

3

™

P.H. _ Bronehitis (€& months); Chicken pox (3 yrs.)

|
|
No. 34: A, K., male, 8 yesrs. ‘
|

bt
[¢3]

) |

B, Contactsy No. ‘

enitis (B8 year

o
fol

pneumonie (5 yeers) submexs

v/

Glinieal T.:Be Nids

Tubereulin test: 2nd dey = 15mm. (24 hrs.)

11th " —-== 20mm; ervitheme 20mm.
(48hre. )

Clinical Summary: 4 mild sttack with a moderste

G

rash; febrile 2 dgys; no complications; recovery.

After Higtory: 1 yeer after on enguiry reporied

elive =nd well. : [

Koy 35. Ra-M. nele, IY yesrs. ;
P.H. Scerlet fever st 5 years; scute bronchitis &t
12 yeers; suspected of T.Z. then and for 3 months

under otservetion at Sanstorium; discherged @s non-

]
—~
i,_l‘
g
I_l
o
h]
=

-3
»

i

{
=
=
i_.J
-

| Pucerculin test: Snd dey deleyed - 1Omaz. (3rd day)

5th day -~ 12mm. (48 hrs.)

[

Cliriesl Summary: & mo-erate etisck fever of er-

rurtive phase,; lasting 4 deys:

Complications: opneumococcel meningitis(llth dey)

Otitis Medis (left).on 22nd day, followed by &

haemolytic (streptococcal pyeemnizs) (26th day); died

38thuday.
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autopsy: Tamileel meningitis (pneumococcal); ulcer-
stive endocarditis; multiple sbscesses (streptoco=
ccal);” quiescent cklcaregous tuberculer glends st

root o lungs

No. 36. D. F. female; 10/12 yeat.

£.H. Whooping cough £t 1 month; impetigo of scelp

™

compliceted by erysipelasz.

T.B. Centset: ? mother 26 yesrs old hed & cervies]

ebscess when 15 yesrs; Hhes hed 3 peri-snal sbscesses
in the lsst 4 years; hed pneumonia with pleurisy 3
years ezo0.

Cliniesl T.B. (Marked dissss

eal glands especielly on right side probebly from
impetigo on the gcelp).

Tuberculin test: 2na as

jOtH ¥ -= 15mm. (48 hrs.)

Clinical Summery: Mild ettesck with woderste ragh;

febrile 2 ds no ecomplications.

ATter history: @ months frow onset on enguiry re-

ported alive and well.




P.H. Whooping cough at 4 years.

through the winter."

Gliniecsl T.P. Mil.

Tuverculin tests: 4th day. delsyed-11 deys - 1l2mnm.

Clinicel Sumery: I7fild etbttack: ~febrile 3 days;

'

Compliceticns: Otitie Medie (right) on 17th dey;

TECOVET YA

After History: 01 enguiry 6 months later reported

glive. ena well,

.

On £ L yeer leter still aliye

and well,

o, 58, J. €. femele: 3'2/I2 yesrs.

Mgresmus st £ months; UYronehitis a2t 18 months

.2, Contact. Na.

Clinical T.B. disereteervical adencpathy (bilesteral

. — = ‘ Fy L)
Toberculin test: 7th €gy ---= 1€ mm. (48 hrs.)

Clinicel Summery: Mild atteck of Messles in 4th week

of whoopinz Cough; complications: diphtheritic

rhinitis (1l6th dey) conjuctivitis (30th day) right

Otitis Medies (33rd day)y Tecovery.

.7}
o

After History: Re-exemined 8 monthe after fourd it

e

sng well with nmo asctive tuvercular menifestestions;

cervicsl glands discretelyenlargszd.




.F.;':. L'\il-

m.2. Contact: No.

Clipical T.2. A few suall gigepete ¢erviesl glands

o

pelpsble.

Tuberculin Tests: 5th dey - 10 mm. (48hrs.)

(ehicken pox rezh on 6th day; no resction at site
of injeeti-n) 18th day ~~- 15 mm. (48 hrs.)

Clinical Sumuery: Severe sttsck with moderste rash;

Compliceted by Chicken pox (4th day);

noersum (19tk dev) deyeloped scerlet fever

efter complicsted by Otitis Medie bright).

After History: ecquired whooping cough 3 months afte
mesgles: complicated by & broneho-puneumonis.
When re-exemined 7 months from onset of meegles Tfound
Fit end "ell with no tubercular menifestation.

-

Examined again & year after her illness and found

well without symptoms end no clinieal evidence of

tubercle infection.

No. 40. 8.C. femsle, & months old.

£.H. pneumonis at 3 nontis.

T. B. Conteset: MNother suffering from acute phthieils

child in conteet for first 4 monihs.

Clinical T.E. Cervigsl méego-sdenopathy

Lungs: signs of.primery infiliretion oOf rizht lung.

sounds: impsired




(eontirmed by &4 sequent X~rey)d
Tubereulin tests: 4th dey Meximum reseti n at 5th
day -~ 10 mm. (5mm. erythesze only at 48 hrs, )

19%h dey === 1lb6mm, {48 hrs.

Clinical Sumeasry: MNoderzte zitezek: Febrile 2 de¢

Complication: Ofitis Medie (right) on 2lst dey:

m

igns of infiltraticn in lungs percsisted; pepulsa

&
=

=

tuberculogis 2 monthe efifer; died of tuberculsr

A

menincitis 3 monthe sfter messles (sutopsy not held)

No. 41 P.W. mele, 1 7/15 ¥yrs.
P.H. Nil,

T.E. Centact: Yes; conteet for 7 months prior to

m-=ssles,

Clinical T.E. Typicel shotty zlands pelpeble in tne

neex;

.

Tuberculip Teste: 14th dey -- 20mm. (24 hre.)

Clinieel Sumsery: Acute phese no observed; admitted

&1 2nd week with =n scute bronchitis which subsided
after a fortmight; complication - Puruncle

on buttock in Jrd week; recovery




T

After Historys re-exeminec & moaths leter snd

found scund and well without evidence of gcotive

11 months from the attack he wes reported $ill in

good health.

Na. 42. A, L. mele, € months old.

> DL, Eronehisis when 1 month 614,

Suspected of tuberculosis; in Hes itsl 1 month prioy
to messles.

T.EB. Contsects Yes.

Oliniecel T.B Lungs:- signs of primary infection
(or epituterculosis)) &t left spem persistent
broncho-vesiculér bresthing with impaired note.

no ageompsnipents.

Tubereulin test: 2nd desy: meximu repponse.

o

S2&th == 17 mms (24 hrsd)

€linicel Summery: Moderste stteck with mild rash

(modified by convalescent messles serum); irregular
slizht fever continued for 3 weeke aftsr; complicsats
tions: @izns of bronehitis from onsel persiting
for % weeks; Dbiletersl otitis medis (15%= dey) ;
pepulsr tubereulsr erruption (39th dey); signs &

infiltretion of left aspex persisted unechenged.
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ATber lstory: Te-examined 5 months after r=nd ft

£it esnd well: no eocugh: vrather pele; fed on cow's

ailk (pasteuri

0
LgH]
P

) and teke well:s cliniecally no
evidence of tuberculsr infection; signe in lungs

gone.

v A v - . = = o A
Fox 43. K. ¥, Teméls, 1 3/12 yemrs.

Gliniesl,T,.5. Discute enlarge cerviesl glands

.

Tubereulin tests: 6th dey = 20mm., 24 hrs.

! 3 2 - & T FPah»ile B devs
Clikiica)l Summery. Moderste etteck, febrile 3 deys.

Complicetion: bi-lsterel Otitis Medis (8th dey):

Sub-maxillery adenitis without suppurstion {15th: dey];

7 En Y ) 9 \. - Sl
Leute spical lober pneuvmonie; (28th day) Cage

3 1 ~rmed el g
Crisis on 7th dey; vTesidusl bronchitis persisted




DT weel followins,

AL ver history: O monthe leter re-exemined; stil)

bilateral otorrhoes; oOthervise rit &nd well; ns

gvidence of sctive tuterculer infectii-n.

Cese 44. E. S, mele; 1 7/12 years.
2. H., Bronchitis at & months.

P.Bs Bontect: Yes; fTor lst year.

8tly enlerged mesenterie glands.

fubereulin Testy B31d day === 15 mm. (3ra dey)

Cliniecel Summary: Molerate atiack and mild reasj:

Febrile 3 Geys; Compliestion: gacute enteritis

o

avie

(8%

£

(16th dey); Tsken home on 26th dey sgainst

=

E.H, Eronchitis st ¢ months

T.B. Conteet: ‘Yes; Mother suffering fpom phthisis

Child in contsct until 5 months &zo.

Clinicel T.E. Lerge glends palpeble in mesentery.

)

Tuterculin Tests: 64th day =- 20 mum. (48 hrs.)

Cliniecs]l Sumtery: HModerste atteck complicated by

broncho-prneumonia with initisl cough on 6th dey;
Succesz=fully recovered from the pneumonis sfter acute

febrile pericd of 2 weeks followed by uninterrupted

convelegcange., .
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After History: O months leter on enquirv thie child

wea reported slive snd well.

No. 46 R. R. male; 2 T1/12,.
P.H. FEroncehitis.

P.E. Contesct: No.

—

3

Cliniesl T.E. Cerviecel sdenopathy

U

Tuberculin Tesls: 6tn day -~=- 1Omm. erythewme 10mm.
48 hrs.

Clinicel Summery: Mild attasck; CFebrile 2 days;

complicationy diphtherie rhinitisin 4th week.

Nos. 47, 48, 49 & 50. (se= Whooping couzh lNos. 13,
21, 18, 11 respectively.

Yo, 51. L. P. femsle. 2 yrs.

BsHs Quite well until last 2 or 3 weeks when the
child "went off her legs™ ; beceme iistless, de-
Veiopea e cough.

[.B. Contact: No.

Clinieal T.B. Nil.

Tuberculin test: 15 dsys before onset of meesles

-— 15 gy srythems 29 ‘mi.

Clinicsl Summary: Admitted with Chiecken pox; €Xposq

ed to messles on 9/4/32 snd given 10co. of Adult

serum; 12 ceys later developed measles gnd died sud-

: ey 1
denly within 4€ hr-. of onset; the meesles rseh




eppeered on 21/4/32; it wes discuie generalised;
eaterrh wae mild; et 5 e.m. on the 23rd cof ‘ee-

ground vomiting ‘occurred snd ehild dield an hour latel

Autopsy: There wes messive tuberculer infection
of tihe lymphetic syster; in the sbdomen the gzlandd

et the roct of the mesentery were enlsrged; caseous
and matted togethsr; the hilar glands showed free
but not s0 exten=sive; Ho macroscopice tuberculer
lesions in tihe excepl Tor sub-peritoneal

tubereules st the lower end of the ileum; lun:-s

showed sarly scute inflsmmetion In left upper lobe

4]

tut no econsolidsticn; spleen culiure gave a pure
growth of paemelytic streptococcl.
Cause of death: Acute streptococcsl septiceemis

complicating measles in & child with extensive

Ll

‘primary lymshetic tuberculosis.

& o B




APPENDIX TIIL

Summary .

12 fatal cases o1 measles in which the
taberculin test was negative; at autopsy
no evidence of tubercular infection was

Ifound.




T

Do

-3
1

No.l. H.L. Temale; £2 years.
P.H. bronchitis.

fuberculin test &nd day (1/100 dilution) - negative.

Clinicsl summary; moderate attack; complications,

broncho-pneumonis trom onset; corneal ulcer (L) on

bth day; died on 1l2th day.

Autopsy: lungs showed scattered areas ot consolidation,
q |

broncho-pneumonia.

No.2. S.X. male; 7 months.

fuberculin tesgt; 3rd day; negetive.

Clinical summary; severe abttack with coniluent rash; |

complicatiocns, acute enteritis on 6th day; bronecho-
bneumonia on 18th day; died on £28%h day.

futonsy; advanced broncho-pneumonia; numerous areas |
pI consolidation, particularly in lowex .lobes;
catarrhal congestion or small intestvine; no ulcers;

viscera showed iratbtty degeneration.

P.E. Hil. |

fuberculin vest; 2nd day; negative.

Clinical summary; moderate stvack; complicatvions,

broncho-omeumonis fromn onset, complicated by croup on
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bth day; signs or eoncolidation developed with
increasing dullness, especizlly at right base; bilater
pl otitis media on 14th day; died on 21st dav.
Autopsy; lungs, copious muco-pus in bronchioles;
concolidation o1 whole or righu lower lobe; early
broncoiectatic cavities; similar but less marked
changes in leIt lower lobe; delayed resolution into

parly bronchiectasis; pus in both nmiddle ears.

No.4. L.ii. male; 4 years.

Palle NIL.

fuberculin test; 4& hours before rash - negative.

Clinigsl sumwmary; intense rasn (conrluent) with severe

Bymptome ; complications, broacho-pneumonia on 8th day
(sizns or consolidavion (bilsteral) ); otvitis media
(rigat) on 12th day; died on 15th day.

Autopsy; TLungs, difruse areas or consolidation with

Meo pus in air passages; pus in right middle ear.

No.be W.Kes male; 1 yesar.

P.H. Til.

tuberculin test; 1lst dey - negative.

Clinical summary; moderate sttack; broncho-pneumonia

from onset; no signs of consolidation developed;
died on 1lth day.

A T e ey o v 13 st on i = bes nt
futopsy; lungs, areas ol consolidation in &ll lobes bu
especially at leit base; muco-pus in bronenioles;

catarrnzl congestion or intestines.




No.6. AsBe. male; 10 montas.

PoHe Broncho-pneumonisa,

‘uberculin test; 4 daye before rash - negotive .

Clinical summary, severe attack with broncho-

pneumonia Irom onsetl; died 7uh day.
Autopsy; Lungs, scattered aress of consolidgtion,
partvicularly &% bases; some cabtarrnal congestion in

ileum.

v

No.7. Pe.Bes temale; & 7/12 years.
P.H. Whooping cough; bronehisis.

Puberculin tvest; 2nd day; negative.

Clinical summary; moderate abitack; complications,

bronecho-pneumonia Irom onset; bilgteral otitis media
{eth day);on 1lbth day developed croup, which did not
respond to diphtheris anti-toxin, thereilore apperently
éureptocoocal; feuecial ulcerstion, Wiid Derioration
ot the palate rollowed in vhe 5th week; sputum became
purulent; died on $6th day.

Autopsy; cause of croup found To be a collection of

pus lyins submmcosal below the vocel cords; +Uhe cords

necretic uleeration of fauces and palate on right side

lunge showed extensive consolidation in lower lobes

= =
(e}

with multinle smszll abscesses but no actual cavitation
viscera
copious amount of pus in the bronchioles; showed

tatty degensration; no endocarditis; no pyaemic ailsces

bt =

themselves not afrected; no retro-pharyngeal abscess;|

¥
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No.8. D.H. fomale; 1 4/12 years.
?ol‘io 1:]—11 .

‘uberculin test; Oth day negative; l4th day negativa.

(e oo

Clinical summary; moderate abtack; whooping cough

intercurrent; broncho-pneumonia ensued on 32nd day;
died 35th day.

Autopsy; Fibrinous pleurisy on left side; no efiusion
lungs, scattered areas ol consdlidation on lert side
in lower lobe; lung tissue soft and neerotie. In the
anterior part of the left lower lobe were two very
small pin-hegd abscesseg; in microscopic section they
showed marked comnsolidation, the of the alveolar

walls having disappeared, snd the cellular exudate

[32]

compoged of degeneratbting cells suggesting early absces
formgtion. Phe right lung showed acute congestion and
nypostasis, but no consolidation.

Hilsr glands were enlarged, with dark purple

congestion, and soit in the centre typical of whooping

1
cough. i

l

Wo.9. R.S. male; 1 9/12 years.
PoH. Hal

Tuberculin test; 4th day - negative.

Clinicsl summsry; moderate zttack compli ted by

broncho-pneumonis from the onset; died 6th day.
Autopsy; TLeft pleura - a few streaks oI fibrino-

purulent matter over parietal and diaphrasgmatic




surfaces; leit lung, lower lobe showed comolete
congolidation; scattered areas in upper lobe; similar
changes in right lung with intense congestvion

cnaracteristlic ol Fibrinous type oz broncho-pneumonia.

Nos 10 C.B. male; 1 2/12 years.
P.H. Pneumonis.
fuberculin tests. oth day - negative;

13 L n
30th " (1/100) - negative.

Clinical summary; moderate atbtack; broncho-pneumonia

irom onset; increasing signs of consolidation at leit
base, witn continuous Iever aad 1nereasing dyspnoea
snd exhausvion;  died on 34ta day.

Autoosy; 1lungs sinowed early ovroncniectasis; the lett
lower lobe was airless and completely solid; it cut
like liver vissue; on section, bronchiectatic cavitie

revealed rilled wita purulent debris lined by necrotic

no consolidation; & septic cspillary broncailtls was

especially merked in the left upper lobe. I'ne visecer

showed toxic changes.

No. 11. A.B. male;

.. Pneumonia.

fuberculin vest; OSth daj

Clinigel summary; moderate a

ensued on bth day; died on 22nd day.

tissue and surrounding ribrosis; the righu lung showeg

R |

bz
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Aubopsy; lungs - scattered areas ol

5]
bt}

consplidation on
both sidesg; TIibrinous type or broncho-pneumonis:

fibrinous adhesions in bota pleurae; no eirusion.

No. 12. J.5. female; 9 months.
P Nil.

e

Tuberculin vest; 4tn day negatvive; 13th day negativel

Clinical summary; moderate attack; complications,

lobar pneumonia on 4th day (afiecting left lower lobe)j
temperature fell by lysis in second wesk; acute
enteritis on 13th day; bilatersl otitis media on
19th day; died on 22Znd day of acute enteritis.
Wutopsy; Jlungs - hypostasie and, in left lower lobe,
evidence of consolidation resolving; stomneach and
intestines, particularly the ileum; showed acute

inflammation; no ulceration.




Summery of 36 cases of Whooping Cough

with positive tuberculin resection.

_—_——

L



Mo, 1. &6 mele; years,
e I lee=les, chicken pox.

Clinicel T.E

32}
I
o
A
-

neclk.
Sunuiery: Mild attack;
TECQVETY,
Duretion of Cough: 4 w

i}

After history: slive

+-

g
(]
m
in
=
(o
{v)]
L]

T.B. Gopbeets No.

Tub. Tegts: 4th

Clinicel T.B. Nil.

SMELeTy Mild sttack

pox, (4th wesk)

Cou

{4,

Dirstion of

No. 3. - R. B, Temale;

months; ‘scerlet fever sl 2

T.:8B,; Contzcht: Nox

h. B weeks;

esks;

eng well

20mm ; erythema

(48
== 20mm 3 ]

(48

complieations;

recovery.

gpesms 3, ne

4 yeers;

yrse.

monthe ffom visit.

chicken

whoop

Pt llfessles complicsted by pneumonis et 10



Giiniesl | T. . Nil.

SummeYy o

TecoOvery.

Duration of cougli: 7 weeks; spesms 8; end “hosp:

After History: =live end well, 12 months from

onset.

m

N.=. Tuberculin tests repeatéd 11 months efter.

_ 1
23/11/32 Test (Humsn 0.T. only lOGO)

30/11/32 v (=8 Humar & bovime 0, T

el 220 Tubercular asrthritis

T.2. Contect: 9
Tub. Test: 3rd week -- 1 mm. (4B hrs.)

Cliniecesl 1.8,z tubereuler arthritis of leit hip.

Sumuery: _ Mild stieck: efebrile: No complication

ok
#
s
ct
V‘
=
[0
1
(¢}
o
b
k3
}..,.J
o
m
i
]
;__i
4
(5]
(an ]
)
=3
n
H
3

No: gffec




T = = 17}
A4 - L5 3PS -t .
T Y Contiacyt

Clinicel T.B. -

Summary: Wila

TECOVETY

Duretion of cough: 5

7% with whoop

1 - 7 7

MOy ©n W 5 ¥ 1

P.B. Contact:

Tub. Test: 2nd

6th

week

++ 12 (42 hrs.)

" 434 20: ertyehen 20mm. (4Bhrsg)

Climical T.B. Nil.

Sulnne I’*g H

TECOVETy

Duration of cough: 4

iila

sfebrile atteck: me complicstions:

seims 3; no whoop.

4l
o)
o
0}
2}
3

Hos 7a B, B

B
. Lllae

messles

end

6th

Clinicel T.DB.

femsle,

week ++# 20mmn.

4
(]
m
L
o
-
o}
ke
ey
=
2
]
m
H
ke

n
m
ot
A
=

@

m

e

m

1 2

g3 father died of phthisis 2

42 hrs.

\J t++ 20£m. erytheTZP§Omm5
3hEes,

cervicel sdenopathy (lef? side
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Sumusry: Initiel bromehitis: mild etiack: recovery.

Duretion of cough: ©6 weeks: spesms 19 with whoop

No., 8. H. R. Mele, 2 years. (ccse 4¢ messles

gseries.)

i

et Nil.

T.B. Contagts Yes,

o

Tests: 2nd week: +4+ 20mm. 48 hrs, )

éth week ++++ 20mu, erythems 20mil.
(24 hre.)

Clinicel T.Bextensive hilar glend enlargement and

infiltration of right middle lobe.
tiong: initisl bronchitis: left
Otitis media, Meesles in Sth week: recovery after

gsevere stleck.

Duration of Cough: 7 weeks: spesms 14 with whoop.

After History: alive snd well 8 months from on-

set; hiler glesnd enlergement unchanged.

L. B, Contach: T

Tub. Tests: 3rd week 1Ftt (vesiculation) 23 mm.
s ? (4€hrs.)

Clinie=l T.B. Cervicel micro-edencpethy (left)

Sumnery: Mild attack: efebrile: no complications

Recovery.

o~ s

Duration of Cough: 6 weeks; spesms & with whoop.
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elive an: well 14 months

1

Tecal T.

Sumuery:

(blephamtis! furuncle): recovery.

years, ehicken pox a

o8

lst week - + 18 mm. (48 n

TsEe )

Cervicel micro-adenopethy (left)

Moderate attack: minor complicetions

Duration of couzh:
G

Alter History:

82 weeks

alive end well & months

No

Po'

T

L

Ha

i S e S
zcarlet

Contee

o

Tests:

Mele

fev

let

441

Yess

=

€T

we

we

sf't

=ms 4 14 with whoop

exr.

4 yesrs.(No. 50 in measles

o

14 months.

seri

es)

for 2 months one yesr azo.

ek ++ 18 mm. (48 hr

g.)

ek ++ 20 mm. erytheass 22 (48hs.)

(meesles rssh present)

Clinicel T.E. Cervicel adenopethy.

Sumnery :

Mild

sttseck:

(Meesles and lster enteritis: recovery.

Durstion of Cough:

After History.\live snd well @ months al

complications: bronchitis

5 weeks. spesms; 7 with whoop.

~ gl

1
T

2 10/12 yrs.

ter.

complicated by broncho-pneumoniea et

9/12; Adenitis:

phritis 1 month 8go



Tub: Tests: lst week: ++ 15 mm. (48 hrs.)
ith ++#+ 20 mm. erythems 15
(LFF-&‘

Clinical "TLE, Nil,

Mild attsck: no complicetions.

Duretion of Cough: & weeks: spesms & with whoop.

After History: re-exemined end found fit and nell

a8 yeer leter with no evidence of tuberculsr infec-

tion.

Case. 13 J. B: femsle: 1 10/12 yrs.

T.8. Contact: Yes.

Tut: Tests: &th week 4%+ 18 mm. 24 hrs.)

131

Cliniecal T.B. tuterculer enteritis: (fseces-Tuber-

cule bacilli + )

Sumrery: Moderate attaek: Complications: brotchi-
-Li L

Moaified meessles; Miliery tuberculosis - died,

(]

age ld GL H. Femslel 1year.

T.B. Congael: ?

Tub. Tests; 1st week +++ 10 m.m. erythema 10mm,
(48 hre)

Clindecal W, B Nil.

Summary: Modersete etteck: no complicaticms :
afebrile.

Duretion of Cough: 6 weeks; spesms -7 with whoop.




Cese 123, H. C. ¥Msle, S5 yrs.
P.H. Meesles 4 week before: hsg broncho-pneu~

gonia at 12 months,

Ty By Coutaet: Yes.

Tub: Tests: 5th week ¥+ 15 mm. erythema 10mu.
(48 hrs.)

Clinital T.B. Nil.

Sumiary: lModerete sttesck: afebrile; no complicetions
.

Durstion of Cough: 8 weeks, spesms 10 with whoop

After History: Alive end well 6 months lster

T.=EB. Contachs

Tub: Tests: Jth weeX t4+4+ (MNrecrosis) temp.@go

Clinical T.B. discute cervical adenopethy (Biletersl)

Pare~-tuterculer menifestation - phlyctenular conjunc-

tivitis.

(=)

SUEIary Moderate sttsecl: coupliceted by acute
febrile exacertatious of phlyctenuler eonjunctivi-
tis with keretitis =nd hypOQXﬁIOF right eye;
TECOVETLY.

Duration of cough: € weeks; spesm 8 with whoop.

After History: elive and well 6 months lster;

no sctive tulierciulosis
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1ub. Teste: 6th week ++ 10mm. 48 hre

+%# 17pm,. af n
Climiesl T.Be Nil
Summary: Moderste sitsck;complications bronchi-

ti

E'J’J

otitis medie, modified meesles, milliery

tuverculonsgis bied.

sts:  2nd week: (12th dsy of messles)

++ 15 mm. 4 his.

4th weekl (23rd dsy of messles)

+++ 20 mm. erythems 10 24 hrs

Cliniecsl T.B. A FEY MESENTERIC GLAND" PALPABLE,

Fs

SINMARY? Severe ettack complicates at onsetl by

messles. Papuler tuberculide(8th week) Recov

Durstionof Cough: 8 weeks. Spasms € with whoo

I

After History: Alive #nd well 8 months from onset

1]
m
4]
DG

204y 8 B Kale & yre.

T B, Confecti %2

b

Tub: Teste: 2nd week, ++++ 28 wm. erytheme 20
S 48 .hrs.
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Durstion of Cough:. %7 weeks. spesms & & whoog.

After Hislory: Llive esnd well:9 months leter,

vala

Tub: Tests: 2nd week (6th dey of messles) +¢+ 17mm.

ated. with mescsles,

C
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Complicetions: Phlyctenutar conjunetivitis e2d e
pepulsr tuberculide recovery.

Durstion of Cough: & weeks; spgsys & 10 WHOOD.

mined snd Tound

{4

After History: § months leter ex

glive snd well. with no elinicel evitenecs of tuter

L P

i
=
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he)
e
m
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H
=t
Lo i
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LB Cofteeth No.

: . e IR R B = 1 2 0Imm
ThL‘_i Tt}st&: "f',ltﬂ x-..ee}'{ NeLeELRIve: Qtl.. week +++ ZUIE.

erythiema 45 mm.

3]

n

results

¢
w

Clinicsl T.B. History of tuberculer arthritis Tigl
G




Duraticn o Cough:

10

SULa Iy o

Recovery.

ioderste

{3 figiey NGnpEY . >

P.d. Temsle:

History of tubesrculosis

Fil

(+)

Tub: Tests: &th week, L
Climiesl T,.FH,. Hils
Sumiary: Severe sifsek:

mm. (faint)

=

b
I—.‘.

Temsle.

2. Gonteet Yes.
Tegts: 2nd vwesek #+++ (vesicles
Cliniesl T.B. Nil.

HeCcOVETY .

Imretion of Cough:

14

weeks,

11/12ths

spesms

10 &

5

e

Cese

M. M. male;, 6

T.B. Contact:
Tub: Tests:

2

ona week % 12 mm.

4th " #¥+ 15

(Geleyed 1

week.

on 3rd day)

sttack, no complications.

-

G

e

J

S

Present no el ini=

S vhoop.
complicetions otitis M
on maternal

)



Ciinieel

SUBmNery: eomplications Recovery
Duretion of Cough: & weeke. spesmes 8 with whool
Case 26. E.E. 9 yre. (MNo. 34 4n diphtheris series)
B, Nil.

Contset: No

Tub: Tests: 2ndé week negstive
Yoh
10%h T cay 300mm.

€

Clinical T.B. Nilk.

Sumary Severse stieck

pueumonis at cnset. Leter feucisl

Repovery

++ 12 mm. erythema 1%um. (S4hrs. )

(48hrs.)

compliqntéd by broachpr

diphtherie.

Duretion of Cough. .11 weeks, spasms 11 & whoop.
After History. Aldve snd wall, & mos. from ogset.

Fe-exemined at 9,months snd round

clinicel evidence of tuberculosis.

o

=

well vith n

£

S. Tfemsle,

r~
| =] e
e UK.

ar

Mergles.

Contact 7

s A8

ITes %

Tub: Tests:

At}

[}

let week #++ 20

mm. erythems & mi.

(48 hrs.)

Sth weeg +#+4+ 20 ;m.(VuSiClés)

erythema 10 mz. 48 hrs.

Clinicel T,.B. Slight enlergement

glends,

of mesernteric

L



Suse ry: Mild etteck,no complication:

TR st T L T - = ===y
s e k5 —, =l o g : — r
Duretion oi Cough: 8 weeks, spasm 7 end whoop.
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T. B, Contagets 9

Tub Tests: ©Oth weel +++ 20 mm. erythems I0mm

Clinical T. s NMiR

Sumiery: Moaerate attack bronchitis, in StlL week.

e CoOveEry .

Luretion of Cough* 1& weeks: Spesms 4; no whoop.

§
- C - [ el H 4
Cese 29, D, 5. femele 3§ ¥rs,

T T

T.2. Contaect:

Ll

Tests: 1lst week, * 10mm. (deleyed 3 deyg)

Ath ™ ¢4 20my. Erythems 25mn. (48hrs.)

Cliniecel T.RB. A Pew mesenterie zlends pelpable.

2
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Recovery.

Durstion of Coush: 7 weeks, spesms 3 snd whoop.

Cage B50. W.J. Tewmele, 5 ¥rs:

| T
JUIHT

Cliniesl T.E. Hilsr slends enlerged (¥=xey’

Sumcary: Mild atteck, complication, initisl
bronchitis, rhinite; rccovery.

. e apaEns A it 1
Duration of Cough: 7 weeks, spesms 4,Wwith waoop




Cezige 3l . B, W. female, 4 wrs
P H, Mergles © months ago. Nephritis, 1 month aszo

. B. Contact No.

Tie - = e [ 20 o . Y - -
Tuby Teatl: 3rd week # 20mn. 48 Hhrs

Clinigel M.H, Nil,

Sumnnery: Mild aefebrile stteck, uncomplicrted

Recovery.

pureticn ofcoush: 4 wks, spesms 6, enc whoop.

Cege 32, C. A. Mele, 1 yesr.
P.IH. Mesles 7 months sgo, brouchitis, since 3

Tub. Tests: lst week: + 20mm. erythems 5 mum. (48hrs.3

4th week ++%+ 15mm, M b5 mm, (24 " )

Clinieel T.B. Lymphatie infiltratioqﬁf upper lobe

of left lumg ("epituberculosish)
Summery: Severe atltack persistent bronchitis,
efsbrile, Recovery.

Duretion of cough 10 weeks spesms 10 and whoop.

Cese 33, h:. Wi Ifemele,; 2 yre.
P.His Mersles 1L yr.

T8z Oontgels Yesa

7 Vi

Tui: Test: Brd week +++ 30mn. erythems 1o mm.
Ty (48hre. )

Clinjesal ;P.B. Nil.

Sumiery: Moderste asttecx, RO complicsetioss,

afebrils,; Recovery.



1087

T.5. Gontecetb: Yes:

Tub: Tesi: R2nd week + 15 mm.

Glinyesl T.B.. N3

-t

ounmarys;s Severe siteck complications bronchitis
convulsions, died. Autopsy: smell cervical lym-

phatic focus 0f tuvercle not comtributing to csuce

a5, M.F. female, 10 yre.

P.H, Yesgles snd bronchnitis.

Tub.Test: 3rd we=k ++ 10mm. erythems 25 nimi.

Glinieel T,B, NI

Summsry: Mild stteek complications, chicken
pox &t onset, sfebrile recovery.

Duretion of cough 6 weeks, spasms 5 snd vhoop.

2/12th years.

(93]

Cese 38: J. C. [lemale;

m

.8, Contechts yes.

Tub;Test; 5 week —--- (vesicles) 16mm. (48 hrs.)

® i e

Clinicsl T.P. Cervicel glends discretely emlarged

Sumnery: Mode ste stisck, complicetions messles

DUMIETF:

(4t1 week) bro.chitis, rhinitis, conjunctivitis,

right otitis medis, recovery.

fegough: 8 weeks, spasue 10 and wheep.

Duration o e
ifter History: elive end vell 8 months onget.
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APPERDIX V.

Whooping Cough.

summery of 7 fatal cases of whooping
cough with negative tuberculin reaction;
no evidence of tuberecle infection Iound

at autopsy.
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T

Case o.1l. P.Ca femgle; 7/12 yr.

lubereulin test; 1lst week - negative.

Clinical summary; a marasmic baby; severe attack;
developed broncho-pneumonia in 2nd week; died on
Loth day.

Autopsy; eacute broncho-pneumonia; patches oif consolid
ation mostly in rught lung; hilum glands congested.

Cause oi death; broncho-pneumonia.

Case Wo. 2. £.D. male; B yre.

luberculin test; 1lst week - negative.

=

Clinical summary; moderate atbtack; initial bronchitis
complicated by measles on 18th day; died 22nd dsy. ]
Autopsy; acute broncho-pneumonia; scabtered patches of
consolidation in botn lungs; hilsr glands congested.

Cause of desth; broncho-pneumonisa.

Case Ho.5: J.B. male; 1 5/12 yrs.

luberculin test; 1lst week - negative.

Cliniesl summary; moderate attack complicated by
measles on 18th day, followed by broncho-pneumonie;

died on 3lst day.

Autopsy; acute broncho- neumonis; area of consolid-

stion in lower lobes; intense haemorrhagic congestion

ot hilar glands typical of pertussis.
Cause of death; broncho-pneumonias




Case No. 4. P.Be muale: 111/12 vy,

fuberculin test; 1st week - nesative

Clinical summary; wasted cihild, pre-existing bilsteral

otitis media; severe spasms; acute broncho-pneumonia
in Iirst week; died in 2nd week, following convuiksion
Autopsy; the lungs showed extensive consolidation;

the right lower lobe showed "grey hepatization™; ares

of less advanced consolidation in the middle and upper

ilobes bn the right side and at the left base. The

Fll”r glands showed intense congestion.
Phe cervical glends suspiciously smgll, hard and
"shotty"™ in microscopic section:showed simple phosis

I

I

without evidence of tubercle infection, probably &
| :

result of the chronic otitis wedia.

|

Cause oi death; broncho-pneumonia.

Case No. 5. F.il. 3 2/12 years.

Tuberculin test; oth week, negative; 10th week, negatii

Clinieal summary; severe spasms; initial bronchitis

: : i ity

and muco;urulent sputum in first week quickly progress
ed to 8 hroncno—gneumonia, with signs of bronchiectasi

o

developing in the oth week; complicated by bilateral

otitis media; continued Iever with progressive

| emacistion terminsted in death in the 10th week.

1in toe lower loves were larzge

| .
AUEOJSE‘ lungs;
bfoncnlectatlc gavities varying irom % to 1 inch in

;diameter; the left lung wes collapsed and airless

Lre]

Ve .




o 58 |

and -

evidently irom an exploration of the lets sleursl

cavlity made during life; extensive adhesions and tnicKL

ening ol tuhne pleurs on the leit side; a few fine

adnesions on tue right side; no effusion.

R
o

use ol death; broncaiectasis.

Case No.6. A.R. male; 3/12 yr.

Luberculin test; lst week - negavive.

Clinicel summary; moderate attack; acute enteritis

in 2nd week; died 15th day.
Autopsy; acute caterrhal inflammstion of small

investine, both jejunum and 1leum; no pulmonary

inrlammation; no evidence oI tubercle infection.

Cause ol desvh; acute enteritise.

No. 7. 0.C. ztemale; 3/12 yr.

Lluberculin test; 2nd week - negative.

Clinical summary; severe attack complicated by ‘

broncho-pneumonia 1n 2nd week; convulsions ensued
and cuild died. on lbth day.

Autopsy; Brain, extensive gubarachnoid haemorrhage
over lert hemispnere; bleeding irom vein just behind
Rolandic Tissupe close to tne sagittal sinus; no

inrlammatory changes in meninges; Lungs, extensive

cepillary bronchitis and early consolidation in lower
ilobe on right side; hypostasis at leit base.

Hilar glesnds acutely congestved.
Cause of death;. cerebral haemorrhage.
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