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RELAPSING FEVER.

TRODUCTION,

Relapsing Fever may be defined as an acute specific infection

characterised by a period of pyrexis lasting four or five days,
following which the temperature falls by crisis to normal where
‘it remains for seven days, only to be succeeded by & further
psriod of Pyrexia similar in character to thé first, In soms
‘cases oOne Or morse furthgr relapses iake place. The condition
has been referred to inFMedical Literature under various names
"such as Chronic Fever, Reéurrent Fever, Seven Day Fever and Tick
" Pever,

These synonyms are ¢f course sekf explanatory, Ohronic, Recurrent,
fand Seven Day Fever referring to the type of Pyrexia., Famine
‘Pover to ita close association with conditions of privation, and
" Tick Fever to one of the means of the transmissi on of the Fever.
“It is probably also identiocal with Carpate disease in the Zambesi
described by Livingstone, snd also with Mians Disease in Persia,
‘The etlology of this disease may now be considered to be on a
gound basis.

As a result of modern work, the causal organism and the different
modes of transmission have been brought to light, and further as
the result of the discovery of the Arylaréonat&swe have at our

- disposal a definite specific for the treatment of thic disease.




i;rhe importance of such discoveries both from the prophylactic
| and curative point of view is obvious,.

During thetinme I was in Military Service in charge of the
Infectious Diseases Hospital in Salonika I had the opportunity of

. observing and treating a number of caseaz of this condition..

;} ¥ost of thre cases which came under my care were natives of lacedonia
{ belonging to the Kacsdonian Labour Corps attached to the British

3 Army. These men were engaged in bullding and repairing the miiitary
i road fronr Salonika to The British Front Line near the town of Serss.

.§ ¥hile Relaprsing Fever has been stamped out in Great Britain

. and Western Europe genersally, it is still endsmic in semi~tropical

~“and tropical countries and particularly so alch; the MHediterranean
~Littoral and in the Balkens. When one considers the widespread

. geographical distribution, and the large incldences of the disease

- amongst nativé populations it must Frove © be a factor of great
;economio importance.

iIn this respect Relapasing Fever 1s probably second only to Malaria, *
w In this Thesis I propose to give a resumé of our present
knowledge of the disease, and :to incorporate in it the result of

By .own experience in the observation and treatment of seventy-ssven

casds,




PART 11I,

BISTORICAL,

Relapeing Fever was known to Hippocrates and he éescribea
an epidemic in the 1sland of Thasos.

There is no mention #f the disease from that time until the
year 1770, when there was an cutbreak in Dublin. This erildemic
wae descrived by Ruttyvin "The Chronological History of the
Provalling Diseases in Dublin®., He writes "It terminates
sometimes in four , for the most part in five or six daps,
somstimes in nine and commonly in a critical sweat: the crisis
however was very lmperfect for they were subject to relapce,
even soneﬂimes to a third time."

| There were further eplderice in Ireland in 1800, 1817»1819
6nd182¢-1827 and agein in 1847-48 and 1868-1873. In Scotland
in the County of Fife, there was an outbreek ir 1841 and in the
next two years 1t spread to the large towns 1nciuding Edinburgh,
Glasgow, Aberdeen and Dundee.

It is interesting to note thut it was from thie epidemic
that we got our first reliable account of the disease.

There were further outbreaks in Glasgow and Edinburgh as late
as 1869,

The Tirat account of ths dlsease in England was of an
outbreak in London and North Shields in 1888, but it appears to
have besn confined to the lower quarter of the towns occupied
for the rost part by Irish and Jsws.
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In the same year 1t appears to have becomeo general throughout the

. large towns, involving Liverpool, Lseds, Yanchester and Newcastle-

on-Tyne,. This epidemic persisted in London and Newcastle=One

. Tyne until 1873,

While 1t is probable that Relapdng r'over wase proevaleni on
the Continent of Europe, we first hear—of it when it attacked The
Grand Army in the retreat from Moscow, It also ceccurred 1n tho
Allled Armles in the Crimea.

There was & large and widespread opldemic in 1863 gtarting
at Odessa and involving St.Pstersburg, Novgrod and Moscow, and
spreading in the following ysar to Pinland, Siberia and Poland.
This disease was also recognised and reported on in Germany where
1t became widespresd in 1838, showing itself simultaneously in
Pomerania, Upper Silesla, Fast and VWest Prugsis end in Posen,
Breslau, and Stettin, and was imported into RBoerlin and Magdeburg .

The last outbreak of the Disease in Germany was in 1879.

There was a serios of small outbreaks in Austria from 1847-
1877 but it did not appear to assume epidemic proportions until
1877-78. _

It 1s interesting to note that the disease was qulte unknown
in France, Switzerland, Italy and the Iberilan Peninsula.

As eerly as 1820-1830 Naval Surgeons described a disease
along the Medlterranean Littorai and in Malta and The Asgean
Archipelago, which they recosnised as similar to Irish "Typhus.”

This/
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This disease, undoubtedly Relapsins Fever, was later
referred tc as Cyprus Fever, Levant Fsver and Smyrna Fover.

The first mention of the diseass in India was an account
of an epideric in Patna by Sutherland in the Indian Annals of
Medical Scisence (1859). From there it spread over a large
part of Lower Bengasl. There was also an outbresk in the same
year in the Xorth-west Provinces and over the territories of
Behar and Benares where it assumed epidemic forms in prisons.

There were further cutbrezks in 1863-1888 in the Punjaub
gpreading to the Duropeans.

There was a furthsr outbreask in India in 1888. On this
occasion it was attributed to mule drivers returning home from
Abyssinia and landing at Borbay.

'In_1879 Carter described an outbreak of this diseass in

ZA‘India and it was during this outbreak that it was first demon-

gstrated that the disscase wes transferable to monkeys.

- There are accounts of epidemices also in New York and
Philadelphia in 1844, 1847 and 1889, the diccase being intro-
duced into America by immigrants from Liverpool. _

Apart from the accounts of the disease brought home by
naval surgecns in 1830 from the edlterranean Coast, there have
besen outbreaks in Egypt, Aigeria and the Soudan.

Corapata disease described by Dr. Livingstone as endemic

in the Zarbesl Valley 1s now recognised as "Tick" Fever and

rore/



nore recently the disease has been recognised in Ugaﬂﬁé, the
Congo Free State and in ast Alfrica.

Prom the above Historical and Geographlcal Data it 1s
¢lear that during the eightesenth and ninethenth centuries Re-~
lapsing Pover was endemic throughout a large part of the world
and that every few years it assumed epidemic proportions. It
is interesting to note that this disease has largely been
eradicafed in countriss which have adopted general public
health measures and that in Great Britain its decline closely
coincided. with the passing of the first Public Health Act
(1875). |




PART 1II,

FOLOGY AND PATHOGENESIS.

At a comparstively sarly date, viz. 1873, & highly
sharacteristic organism was discovered by Obermeier in the
blood of retiente suffering from Relepsing Fever.
This crganism is generally krown as the Spirochaete
Obermeieri, or the spirillum of Relapsing Fever.
He alsc obaserved thet this organism was present in the
blood during the fever, that it dizappeared during the
r afebrile period of the dieease, and that it reappeared during
& relapse.
Since that time theee observations have been fully confirmed, j

eg have also Lhis viewe a8 to its causal relationship to the

disease.
E The organism, as seen in the blood during the fever, 1is s
delicate spiral filament of from sever to nine "#* in length

and 0.25 u. in breadth. The body of the organlem ig corposed
of thres, four, or slx turne, the number varying according

to the length of the organisn, and the extremities are polnted.

{ They are actively motile, due tc & long terrinal flagellum

4 (6-7H ) and can be seen moving across the fleld of the

‘ mnieroscope witl: a peculiar corkscrew moveuent, pushing aside
the corpuscles by thelr passege. Abnormally long forme occur
Cand ere due Lo the sndeto-end wlon of Lwe or more parseites.
T/
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The organlsms are stained readily by the Romanoﬁsky's
Stains and the flagellum may be stained by Loeffler's whip- -
atain.

They take up she stain evenly with the exoepﬁion of the
oxtremities where the tint is rather lighter.

They lose the staln by Gram's method.

There has been considerable difference of opinion amongst

authorities as to whether the organiem is a bacterium o w

protozoon.

While the matter has not definitely been settled, the
bulk of the evidence seems to favour the latter view.

Normally the splrochaetes live 1p the liquor sanguihis but
they are occasioﬁally goen colled up in the red blood corpuscles.
Balfour, experimenting on spirillosks in chiocks, noticed that
during the crisls, whether artificially produced by a dose of
Karsivan or occuring naturally in the disease, the epiréchaetes
underwent a remarkabls change. He obseerved, working with a
dark ground illumination, that the spirochaetes developed a
large number of "Refractive Granules," under their periplastioc
aheaths. The spirochaste then, by a seriss of shaking movements,
which he compares to a dog shaking itself, succesds in ex-

mchg
temddw thom. The body of the spirochaete shrivels up until

| nothing 1s left but the periplastic sheath. He further states

that/
—8-



thet the ®Refractive Granules®™ enter the red blood corpuscle-
and there complete a oyele of schlzogomy.,

'Should guch a phenomenon ocour in ths human subject
it would furnish an explanation of the disappearance of the
spirochaetes as such from the blood stream at the c¢risis, and
their reappearance at the time of the relapse. Since the
original discovefy of the splrochaete by Obermeger- this
diseane has been studisd In varlous parts of the world and
geveral different varietises of spirochaetes have heen dis-
covered.

Thus, Dutton and Todd, while studying Tick Fever in
Africs, discovered that this diseass was due to a spiro-
chaete to which they gave the name of Bp. Duttoni, Relapsing
Fever in America, is attributed to a spirochaete also
named after 1ts discoversr - Novyil.

Carter working in Indie demonstrated a further variety
which is now known as 8p. Carteri.

That type of the dlsease which occurs in Egypt and
North Africa 1s caussed by the Sp. Berbera, while the Euro-

pean type of dlsease is attributed to the original Sp. Recu- 1

‘mentis of Obermegier.

Thess various strains of splrochaetes, while undoubtedly
closely allled to the original organism, described by Ober-
mecler, present definite differences. They show differences

in/



in morphdlogioal oharactér, serologiéalvreaotlona, and also
in the type of fever which they evoke in man. (See table
below)s |

£F It is not Justifiable, however, to conelude on those

grounda that they are specifically dstinot. It has been f

proved that in some strains the usual transmitters are
interchangeable. |
It is possible that the passage of ‘mmdreds of ganaranl

modifiod 1ta morphologioal character and ita pathosenic
qualities. : L »A,l' S ,";S
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It has been proved repeatedly that the dlsease may dbe
transmitted from one human being to another by the direct
inosulation of blood containing spirochaetes. In 1897 Tictin
propounded the theory that the disease was conveyed by the
blte of the bed bug.

He allowed bed bugs to feed on monkeys suffering from
the disease and produced the disease in other monkeys by
inoculating them with blood from the stomach of the bed bug.

This experiment has not been confirmed and other oOb-
servers have obtained negative or only partially suceessfulﬁﬁ;
results. _ , e

Tn 1904 Philip Ross and Milne while working on Tick Fever
in Ugands proved that the disease was oconveyed by a tick
viz. Ornithodoros Moybatas. This was confirmed by Dutton and
- Todd in the Congo and they went furthér, in that they proved
that not only was the adult tick, capable of conveying the
diseass, but that it laid eggs containing the splrochaete, and
succesded 1in demonstrating the presence of the spirochsete in
the various stages of the development of the tick. |

It is thug proved that an infected tick transmits the
paragite to succeeding generations - a point of great prac-
tical importance. -

The/
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The spirochaste is not conveyed to the human host by the
biting parts of the tick but is daposited upon the skin with
the faeces. | s |

The bite causes irritation égd‘the scratching caused
thereby produces an zbrasion of the skin through which the
victim 1s lnoculated.

The form of Relapsing Fever which occurred in America
due to the Spirochaete Novyl is supposed to be conveyéd by
another variety of tick, viz. Ornithodoros Talajl and in the
type of the disease which oocurs in Persia and Algiers.the _
Argus Persims is considered to he the means of transmission;{ 

In an epldemic of RelapsinU Fever which broke out amongst
the British Troops in Palestins, galawell considered that theﬁ
dimsease was conveyed by the Argue Pereious and this view waa.
later confirmed by Nicholson in an article on Tick Fever in
Palestine (B.M.J. Dec. 20th, 1919).

The Relapsing Fever which occurs in Europe, Indla and
" Bgypt is not considered to be conveyed by ticks but by the
body louse and also to a lesser extent by the clothes lousee

This view was first brought forward by lMackie in 1907 :
and was cbnfirmed by Nicolle who also demonstrated that the
. offspring of infected lice was also infected. As 1n the case
of tloks the infection is not transmitted by the biting parts
of the insect but by the faeces.

it/

~13e




It is pointed out that both in the case of lice and tick,
that they act merely as mechanical transmitters and that there
is no biologlcal comnoction between the parasite and ite intere

medlate host as there is between the malarial parasite and the

- mosquito. It therefore follows that, while doubtless the

disease 13 largely conveyed by lice and ticks, any biting
insect should be capable of scting as transmitter. In the
cases of Relapsing Fever which came under my observation in
the Balkans I formed the conclusion that the disease was |
conveyed by means of lioe* As I pointed out, the majority of
the cases occurrsd amongst the members of Mediterranean Labeuf
Corps. These men lived in Camps and in spite of periodical |
inspection were frequently found to be infested with lice.

In no case were "ticks" found én them o;rfheir tents. The
outbreak of the disease never reached epldemic proportions

but was rather of the nature of a series of isolated cases
(the seventy.szeven cases beling epread over a period of a year).‘

It was found thaqin most instences the infection could
be attributed to visits to their homes or other native houses
in the villages near their camps.

The opportunity of examining lioce did not arise as the
patients and thelr belongings were always effectually
*de~loused* before thoy arrived at the hospital.

I had the opportunity én mseveral ooccasions of examining
bed/
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bed bugs found on the patients, but always with negative
results. Relapsing Fever has slnce the earliest times heen
assoclated with Overcrowding, Filth, Famine, War, ete. In
view of what has now been proved regarding the Etiology of
this dlseass, 1t is obvlious that these faotors can only
Play at most an indirect effect in the propagation of

the disease, in that,they produce conditions suitable for
the growth and multipliocation of the transmitting agenciesgl

The reasons for the prevalence and endemicity of this
disease in the Balkans are not far to seek. Anything more °
insanitary than the native villageswould be diffioult to
imagine. The houses of the peasants are largely built of
dried mud and contain numerous crevices suitahble for the
development of insects of all kinds. No method of sewage disposal
exlats and domestic refuss 1is merely shot into the village
streot. A

Of even more importance are the personal habits of the
natlve population. They are dirty to a degree and wsar most
bulky and voluminous garments which they are never known to
remove elther night or daye. This latter characteristic
doubtless being due to the predatory instinets of their
neighbours.

It 1s a striking point that while the British Army,
numbering some 200,000 men and 1i§ing under precisely similar
oconditions/
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oonditions with regard to climste, food and accommodation,
produced only eleven cases of this disease, while the
Macedonian Labour Corps produced sixty-six ocut of a total of
two or thres thousand at noste

It has long been observed that condlitions which produce
Relapsing Fever and Typhus Fever are very similar and that
epidemica of the twc diseasmses frequently ococur at the scre
time. Indseed in the earlier Medical literature there appears
to have been considerabls confusion between the conditions.

It 1s suggested that the two diseases may prove to have a
comuon tranamititing agency though of course nothing can be
proved in this comnection until the causal organism of typhus

" fover is discovered,

»18e




PART IV.

OKATOLOGY AND DIAGROSIS.

&

European Typeo.

Incubation Period 1s from five to ten days, seven
days being commonest. It is ocoasionally as long as a forte
night.

In cases where the disease is produced artificially
the incuration periocd is from two to six days. |

The onsst of the disease is sudden, with marked fronial'” 
headache, vertigo and pains in the back and limbs. Vomiting |
occurs occasionally but 1is not a prominent feature. Pain
in the back of the neck about the level of the seventh cervioal
vortebre and fadiating downwards and across the shoulders is
a prominent feature in the earlier symptoms of the disease and
occurs in practically all cases. The tongue 1ls dirty and‘ |
covered with whitish or light brown fur. Lowever, it rsm@tnn‘
moist excert in very severe cases,

Shivering and a feeling of chilliness 1s the rule but in
the cases which came under my observation a definite rigor was
uncommen.

The temperature rises rapidly and reaches 103° P, or 104° 7,
within twelve hours. It is occasionally higher and I have
seen one case where it rose to 108° §.

The/
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The pulse and respiration rates are also raised in acoor-
dance with the temperature.

- A tinge of icterus is cormon and in some cases 1t 1s very
merked (See case k. R. quoted in detail below.)

The bowels are as a rule constipated during the febrile
period but in some ocases the disease is ushered in by
symptoms clinically indistingulshable from dysentery. There
is ususlly a 1little tenderness over the gall bhladder and in
severe sasss the liver may be felt to be enlarged. <The spleen
is also definitely enlarged and tender, but as most cases of
Relapsing Fever now occur in malarious districts .this sign
is not one of any great diagnostic value.

The urine is scanty and rather high coloured with a |
specific gravity of about 1025. A trace of albumen is present
and on centrifuging, the deposit contains hyaline, granular,
and epithelial casts, a few leucocytes and red blood corpuscles
Spirochaetes can also be demonstrated in the urinary deposit->

Two of my series of cases developed definite nephritis,
with, in both cases, a fatal result. The lungs are as a rule
not implicated butoccasionally a few scattered rales and
rhonchi are to be heard at the bases. ,

During the febrile perilod of the disease, spirochsaetes are
readily demonstrable in filme taken from the perigheral bloed,
frequently as many as five or six being seen in one field
of/
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of the microscops under %E 011 4immersion lens.

4 slight leucocytosie of frox 13,000-18,000 ocours, gho
differsnt typee of leucocytes mzintairing their normsl T
mumerical proportions. This being in contra-distinction to
the Africar Tick Fevsr wher: =z &1ffarential count eshows a
lyxphocytosie. Evanescent rashes of the "rose spot® or reddish
mottling type occur znd some muthors have even noted a

petechisl Feorm.

3

&

In no

bs
WY

e of rny easee 4if zny raih occcur. In untreated
capes the tomperalure remsins elevated with slight morning
remissione, for four or five days.

It ther fallis by crisiz ic subrnormal ir the course of
twelve houre. Iurins the erisis the pstient eweats pro-
fusely zant there it usuelly elizbt dlerriosz. In old opr
otherwise cebiliiinted svbisctes the sudder fgll in the
temperature iz oftern sccompanied by an slarming collepse.

In tie mejority of cases with the Full of the tempersture
thﬁ‘imprevement Ly Lhe generel oontlition Ls remerkable. The
patient looks, an¢ Yeels, quite well, the eppetite returng and

it %e with Aifficulty hie lg versundet Lo remsin in bed.

The relepse takes place oOr the severil or eighﬁh aey
after the completior of the firet stisck. | |

It 4s eginiler Lo the First witack but ie generully sherter
n durstion and lese severe irn chuaracter.

Second /)




Second rslapses occasionally occur but ars not common in

the European Type of disease.

forrlications.

Y¥euritis occwrred in iwsuty cases out of & toilel of
seventy-seven casec.

This condition manifested itself four of five days
after the fsver had subsided. In every case it was confined
tc the lezs being usually nore marked in one leg than in '
the other. Thesre was definite and mevere pain along the course
cf the anterior tibial nerve and extending eon to the |
dorsur of the foot. The nerve was defikitely and acutely
tender on desr palpation. In mzny cases the conditlon was se
severs that the patient wag culte unable to walk. The
neuritig wze not zszoclated with muek wasting of ithe limb,
gt leest not mors than could he attributed to disuse.

The condition gradually ilmproved and was usually quite
gone i three weeks though lu one case it peorsisted use
long as five.

In an sccount <f an epldemic of Relapsing Fever in ng,,g;

three cases of postapirochuaetal rneuritis with paralysis sre

recorded. lr thoese cases the upper limbs only were affested,
In two of the cases, there wes paralysis of the rhombpids
and the somatiue Begows, with the predustion of winged
soppulas/ |
~30~




scapulae, while in the third the deltoid was paralysed with
ascompanying inabllity to abduct the arm.

Thess conditions are attributable to a toxic neuritis 6!
the f£ifth, six and seventh cervical nerves.

In thess cases the paralysis was of a permanent nature.

in déscribing the symptomatology of my own cases I drew
attontion to what was a very constant early symptom, viz. pain
about the level of the 7th cervical vertebra. When one
considers the origln of the 5th, 6th and 7th cervical nerves
this pain has s very definite significance suggesting that‘inb
practically every case these nerves are the seat of a toxic |
neuritis and that in severe cases it is liable to cause
def'inite paralysis.

- In an account of &8 caées ocourring in Palestine two
cases -of faclal paralysis are recorded.

Nephritis. 1Iwo cases of this complication occurred with
a fatal result in both cases. |

Case I, Patlent was admitted to hospital with report that
he had been 11l for five days and that spirochactes had been
found in his blood. 0.3 gms. of galyl having been admninistered |
on the day prior to his admlaslon. General condition on
admiseion was very poor. Temperature 102° - pulse 100 and feebl@
There was marked anasarca, patient " pitting’on pressure’ all
over the body. There was a large quantity of free fluid?in

7/
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the abdomen.

Heart sounds norma} but rather muffied,

There was nc dilation or hypsrtrophy,

Spleen enormously enlarged (due to ehronic malaria).

Urine 1025. Reaction acid. Boilsd solid. Deposit
contained hyaline, waxy, granular and blood casis.

Patient died thirty-six hours after admission, treatment
having no sffect on his condition.

Post-mortem. There was gensral oedens,and free fiuid

in the abdomen, pleurae, and pericardium, Spleen enormoualy
enlarged (5 1lbs.) and hard in consiztence due to chronic
malaris,

Kidneys showed old sténding rénal disease. They werse
considerably enlarged and the eapsule slightly thickened and
adherent,

Heart was normal and did not show any conpsnsatory

hypertrophy.

Cage I1.  Lab. D.B. aet.48.
Patient had bheen 111 four days prior to admisajon,

Splrochaetes +¢.

*3 gms galyl given before admigsion to hospital.
~Gensral condition on admission was very poor,
. Temperature normal. Pulse 768 and very feeble.‘
Tongue dry and furred. There was slight jaundice with
tenderness/




tendsrness and rigidity over the gall bladder.
Splesn slightly eniarged and tender.
No urine passed.
2nd day.
No urine nassed - hladder not disﬁended;
Patlent commenced to vomit.
3rd dey.
Fatlent very restless with twitohing of the limbs.
Eeadache severe and vomiting persistent. |
XX gvurine pasced. High occloured. Raaotién - acid;ﬂ“}
S.G. 1028 - loaded with albumen. Blood preasent.
Casts epithelial - gramilar - fatty and hlood.
Patient becams comatose and died on the third day.
In thie case thers was no oedems st any time during his
111lness.
No P.¥. was nade.
The only other complication met with was one case
wherse the disease closely simulated dysentery. As'this type
of case is apparently uncomnmon, I quote in some detail. o

M, R, aot. 35 R.,F.C. Temperaturs and rulse normal.

Patient was admitted with diagnosis of dysentery. He had
severe abdomlnal colic and frequent passage of atools cone
taining blood and mucous. Btraining wes not & marked faaturé..
There was marked jJaundice and the liver was tender and en« '
larged/
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tnlarged to two inches below the costal margin; There was

rmarked rigldity of the right belly of the rectus muscle over
the reglon of the gall bladder. |

Spleen was slightly snlarged and tender.

Stools were exaninod for Flexnsr and Shizasr bacilli and,.
Am@ebase with negative reaults.

He remsined in this condition for five days in apiie
of the usual anti-dysenteric treatment. On the fifth day

the temperature rose sharply to 103.50 F. and the case was

consldered to hiave probably desveloped malaria. A blood film
was examined and showed no malarisl paresites but splrochaetes.

+2pmws. of Karsivan was given intravenously with immediate
inprovement in,ali hie symptoms.

The termperature hecsime normal within twelve hours and diar-
rhoea ceased.

The Jaundice, liver enlargeoment, and abdominal rigldity
subslided within a week and the patient made an uninterrupted
rocovery.

Ir an ocutbreak in HKzypt of Relarslez Fever thare wers four

capos of thls type recorded - with one fatal result.

B The most striking feature: of this type of case iz that
for the first five days of the disease they present a picture
which is clinically indistinguishable from dysentery. If th@é
blood in the stools 1s examined at this stage spiroshaetes can
be/
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be‘demonstrated, but they do not appear to bhe present 1ﬁ the
peripheral blood stream until the temperature rises én the .
fifth day of the dissase. | :
The post mortem report of a fatal case states;
"The pathdlogical ochanges that were observad were slight
inflammaticn of the mucous membrane of the largs 1nt98tine and
thelpresence of small areas of sub-mucous haemorrhages along

the tract from thz rsctum Lo thz cascum and extonding to some

'extent into the bezivning of the 1lium. Amnoz the haeuorrhagle \i

ageas amall hite of ruccus and sub-mucous tissuew Were seen 1n

& gangrenous condition, but no ulcerations were to be found.

The spleen was snlarged to one and a helf times its normal size

and was 1in a state of congestion.”

Other complications met with are Ophthalmiea (Iritis)
pasumonia, Herpes Labilalis, parotitis and adenitis .

Iritié appoars to be much more common in the African
Tlek Fever than in the Luropean type. Pregnant women usually

abort.

Types of Dicease.

Ir the typs of Relapsing Fever kniown as African Tick
Fever the symntoms clcuely resemble those of the Buropean
type sng need not bhe recapitulated. Certain differences however
should be notéd. The initial fever 1s generally shorter in
duration and may terminate within three days. The apyretic
intervals/
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intervals vary greatly in length and tehd to become longer
later in the dlsease. Seversl Relapses take place, usually five
or six, and ooccasionally as many as eleven have been notedes
Diarrhoea and dysenteric symptoms are common, as are also
Oy0 Symprions.
Occasionally the fever ie of a Lowv chronic type, lastling

sovoral weoks and accompanied by severe headache and voniting.

Spirochastes ars as a rule scanty and a careful search is
necesssry to demonstrate tholr presence.

The blood shows a lyumphocytosis.

"Tick Fever" ig usually much more desbilitating than the
European varisty and a commor sequel is myocardlitis associated

with severe tachycardla. In natives ths disease runs a rmuch

milder codrse. The iniltial fever lasts only a day or two and
relarses ars UNCOMLON. |

This mild type of fover in natives 1l no doubt accounted
for by the fact that they have an active immunity developed in I

provious attacks.

The tortality from the dissass differs grsatly in diffsrent

epldenios, verying betwesn 6% to 38%. It must to a large

extent depend upon whether spesific treatment is adopted or

otherwise. O
Since the introdustion of treatment by the arylarsonates 7K;\a
the mortality averagee about two per cent. In my own series

of/

u26-—




S M T W e T e e e

of cases, all of which were treated by Karsiwan there were
two deaths in seventy-seven cases, rebresenting 8 mortality
of 2.8 per cont, -
Llamosis.

 The definite'diagnasis of this dlscase, of courss,'dépenda
oni the demonstration of the spirochaste in'the blood. In this
comnection it should be rémambered, as has besn pointed dut'
above, that the spirochaste only appeurs in ths peripheral |
blood duriné the febrile period of the disease - and also
that in Tick Fever theyr are of'ten vary scanty.

A thin blood film is prepared on & siide in the usual

Wdy and stained by means of one of the Romanowéky stains{

Lelskmunt's nmodification is very satisfactory and convenlent for

. this purrose. If a bloocd film taken during a febrile perilod

of the disease 1s exanined under 1/12 oil immersion lens, as
many as four or five srirochastes may bs seen in one field.
The parasites take up the stain uniformly but occesionally have

8 8lightly graruvlasr errearance. They consist of longe~ slender

filaments presentirg five or six turns and have pointed extre-

‘mities. They are usually sbout twice the length of & blood

corpuscle.

Differontizl Dilaspnosis.

Ls Relapsing Pever usually occurs in malarial districts it
is most frequently mistaken for malaria. In the onsst withb
headache/
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headache, rigor, temperature, and tenderness of the spleen,’

it closely simulates malaria and at this stage of the disease
can only be differentiated with certsinty by a blood examina-
tion. As the disease develops the different character of ihe
fever will be observed. In the case «f malaria the guotidian
intermiasiors are in contrast to the pyrexia ¢f Kelapsing Fever
which lasts four days or five days. The failure of Relapsing

Fevaer tc respond to juinine is also a point of difference.

- Cerebro-Spinal ienincitis.

Some casea of Relapsing Fever, in the early stages, on
account of the palne in the neck, back and limbs and the severe
headache, have besn mistaken for cerebro-spinal meningitis.

' While there is often rain and tenderness at the hack of the

neck, there is no definite rigidity, and Kerrnigls sign is absent,
Negative evidence will also be obtainéd on lumbar puncture. |
Dysentery.

As has been pointed out above, a few cases of Relapsing
Fever closely resemble dysentery, arnd it is difficult to say how
the error is to he avbided, particularly so during the first
four or five days of the disease when the patient remains afebrile.,
A diagnosis can only be made on'demonstrating the spirochaste
in the blood of the stoéls and noting the abaence Qf the usual
organisms of dysentery.

When/

28~




¥hen ths temperature rises on the fifth day, a blood
exanination will naturally auggeat itself and the dliegnoasis will
be cbvicus.

¥

s&nd Fly Fevar:

Closaly resemhbles rélapsing fever in ihs sudden onset., with
headache, vertigo and genéral prostration. 1t is gsnerally nbt
80 sever2 and rigors sas a rule do not occur. In Sand Fly Fever
the face 13 usually very £lushed and appears awollah ani the
fawcess and palate are often congested,

in my copinion +his condition cannot éefinitely be dié—
tinguiashed without a blood examinaticn, where in addition to the
absence of spirochaetes, a leukopenia will be noticed in the
f;caae of sand Fly Fever. ' ’ -
 Influenza:

is distinguished from 2elepsing Fever principally by its
assoclated Catarrhal symptoms‘and pains on pressure over the
i eyetalls. |
QA account of thns erythamatous rashes which ocoaaionally“

' occur in delapsi-g Faver, it ay be neseassary Lo -nake a disgnosis

. frow goarlet fever or ..2aslaad. ir. Relapéing Pevar ths ruahﬂé are
i.very traneient in charactar and ars not accompaniad by the typical
tongue and throat couditions of scarlet Fever or the coryza of
easles. |
in the african (or iick) type of the diseane, where the
condition/
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condition manifests itself aa a low chronic fever, it 1is apt to
be zistaken for Iyphcoid or Paratyphoid Fever. This is parti-
cularly sc when, zs is frequently the case, diarrhoetic symptoms
are present. The differential diagnosis will ultimately depend
é on & blood examination, but it must be emphasized that in this

| type of Relapsing Fever spirochaetes are often difficult to

~ find.

The Widel reacticn will also be of assistance.

Another point of differentiation is that rigors do not occur
during the ccurse of enteric or paratyphoid fevers,

Ihe African type of fever with its irregular form of pyrexis
i.associgﬁed with rigors and sweating may also simulate septicaemis.
in aepticaemi& there le, usually, however, some cbvious cause
é for trLe ¢ondition, guch as a septic wound or an ulcerative
éndocarditis.

it is of ihe greatest importance to iifferentiste Relapsing
?'Fever frﬁm Iyphus. Az has been frequently observed, the two
é diseases arise under precisely similar conditione and are conveyed
i by the same carriﬁﬁ. lthe characteristic rash of typhus does not
5 appear until the,fifth day of the disease and it is prior to its
. appearance that errors urise.

Where facilitles for blood examination exist the diegnosis
i essy, but in themgbeence of such assistance reliance must bhe
Placed/
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placed on the faciee of the patient. In typhus the features

- become bloated in appearance and the conJunctiva congested,
i‘bands of injection extending from either canthus to the cornéa.
There is also observed siight contraction of the pupil. Another
early sign of diagnostic value in typhus is that the pulse-~rate
becomes rapid while the temperature remains normal.

On the second or third day of the disease, there is frequently
observed in typhus a g:neral reddening of the skin and what has
been termed s wateréourse'appearance; red channels runniﬁg here
;.and there about the skjn to form erythematous paﬁchea.

‘ While 1 have enumerated varioua'symptoma which mey be of
assistance in making a differential diagnosis between Relapsing
%?Fever and other conditions, in my opinion there is nothing
‘;Qharacteristic about the early symptoms of:Relapaing Fever. It
Shas been my experience that in the great majority of cases the
,idiagnoais was made while examining blood films for malarial -

ﬁ;paraaites.'




PART V.

MENT .
Prophylaxis.

it follows that as this disease is almost alwaye aasoci&4?
ted with bad hygienic conditions, the moat important factof in
? preventiﬁg its occurrence is the maintaining of good éanitary
" conditions in camps, settlements, etc. '
As the louse and the tick have been proved to be the prin-

cipal carriers of the disease, in addition to general hygienic

} measures, a gpecial campaign must be waged against these pests.
In the case of liqe, as a routine measure all clothing, blankets,
; etc., should be disinfected (préferably by submitting them to

.a steam disinfecter) at regular intervals. >Huts and tgnts

} should be sprayed with formalin. Of equal importance is to
insist on habits of personal cleanliness aﬁongst the inhabitants.
:"The want of personal cleanliness amongsi. natives is, in my
opinion, the main reason why the disease is endemic in cértsin

parts of the world and in the absence of such precautions, more

‘i‘general sanitary measurss are liable to fail.
iicks being very widespread throughout the animal kingdom,
any attempt at their total extermination would be futile. We
; must thefefore concentrate our attention on preventing, as far
#s/ :
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as posaible, a close contact with them.

They are frequently to be found in the crevices in the walls

- of old native huts arnd rest-houses. Such places of course should

be avoided and if possible destroyed.
As the ornithodoros monbata is nocturnal in habit, specisal
precautions should be taken to avoid being bitten during sleep.

Sleeping on the ground should be avoided and bedsteads, if

- used, should be high and the legs smoothed to prevent ticks

climbing up.
‘4 mosquito curtain is also of use.
It is safest o sleep in a hammock.

A night-light should be used as it has a deterrent effect

? on ticks.

In the presence of an actual outbreak of the discase,

~ patients should be removed to an isolation hospital and theiri

personal belongings disinfected, as ahove. On arrival in hos-

i pital, the patient should be subjected to a thorough "de-

louaing." The axillary and pubic hair :hould be shaved and the

hair of the head treated with linamentum saponis and later with

a mixture of vinegar and kerosene, the latter being allowed to

- act for half an hour. i{horough cleansing of the body should also
| be undertaken and for this purpose a soap jelly, made by dis-
faolving one part of soap chips in four parts of water to whioch

| mixture/




mixture two parts of kerosene oll 1s added, 1s recommended. One
part of the jelly is added to four parts of water. When one
oonsiders that apiroéhaetas are present in the urine and faeces
of patients suffering from the disease, i{ ic ocbvious that
disinfectlion of the excreta should be undertaken, particularly
80 in camp hospltals where nc water carriage system of sewage
dispoeal exists. The faeces are best dealt with by mixing

then with an equal quantity of sawdust and burning them in an
incinerator. Urine should be boiled, and for this purpoee any
small boller may be uased. .

It is important that patlents should not be discharged from
hospital until after the date when the first relapse is due |
has passed. Under specific treatment the majority of cases make
a vory rapld recovery and in two or three days are apparently
quite fit. Such cases have been returned to their respective
camps only to relapso In a day or twe and =0 prove to be a
further source of infection.

Prior to discherge the blood, urine, and 1if possibie the
fioces of patlients should be exaunined to ensure the absence of

spirochaetes.

Curative Treatment.

Prior to the introduction of Salvarsan and its allied pre-
parations there was no specific treatment for Relapsing PFever.
owing/ |
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Owing to the success in the treatment of Syphilis, and the
morphologiocal resemblance between the causal organisms, these
preparations suggoated themselves as likely resmedies in the
ireatment of Relapsing.Faver.

411 the cases which came under my care were treated by
intravenous injectione of harsivan.

The routine treatment was to administer 0.2 gms of this

- drug as soon after admission as practicable. 7Ihe effect of

the treatment was to cut short ths febrile attack. The tenme
perature occasionall. showed a slight rise socn after the
aduinistration of the drug. This slight temporary exacer-
bation of the temperature being due eithsr to the wholesala:_
destruction of the spirocheetes urd conseguent liberation of a
large amount of toxins, or a nutural reaction to the druge
Foliowing th&e temporary rise, the tempebature fell by criais
to subnormal in the courss of twelve hours. The crisis was
accompanied by profuse sweals and occasiocnally a little
diarrhoea. It was found that by the time the temperature .
had reached normal all the spirochsetes had disappeared frog .
the periprheral blcod stresn. |
All the sympioms subsided with the fall of the temperas

ture and the great majority of ocuses were convalescent within

twenty-Bour hLours.

In debilitated subjeots this orisis wee assoolsted with
&/
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a severe collapse, which however responded readily to the
usual stimulative measures. The first forty-eight cases whioh '
were admitted to hosplital were treated by this single-*osa
methode It was found that of the cases thus treatasd eight
relapsad.

it was further observed that of the eight cases whiohr
relapsed, in only two cases was the remedy administered during
the febrils poeriod of the dissase. It is suggested that
this is accounted for by the fact that in the febrile period
of the disease the spirochaetes being present in the peri-“ﬁ
pheral blcod stream are more vulnerable to the effects of £35 
druge It follows that where cases come under specific tredto
ment for the first time during an afebrile period of the
dissase, a larger dose of Karsivan should be administered,
or what, in my opinion, is better, the "two~-dose" method of
treatment should he adopted. In this method of treatment
«2 gms. of Karsivan were administered as soon as the case
came under observation, and a further .2 gms. after an intorod
val of seven days calculated from the termination of the fir!t
attack. The object of the asecond dose being to anticipate )
the development and secure the destruction of any spirochaetes
as they appear in the peripheral blood stream. There was no
relapse in twenty-nine cases treated by this method.

Cases of the dysenteric type should be treated by
similar/ '
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similar methods and the results appear to be equally satise '
factory, the administration of the drug being followed by the
- disappearance of all dysenteric symptoms. In the two oases
which dsveloped ﬁephritis, this remedy supported by the usual
anti-nephritic. treatment did not have any beneficial result :.
and both cases had a fatal termination. In cases which |
deﬁelop neuritis of the legs, rest in bed 1s sssential.

This should be supplemented by massage to prevent
wasting, as soon as ths inflammation in the nerve has sub-
sided sufficiantly»to permit it. In casea which develop dafigitll

paralysis, no treatment appears to be of any avall, and the

oonditién becones permanent.

SUKMARY OF CASES,

. Total number of Cases 7.
- Cases treated byKl&ssivan 77.

» " " * (8ingle~loae g
method) 48 = 8  mils |

" .. " * (Two-Dose S D
method) &9 nil nil,

Types of Casec.

Ordinary Febrile (European) 78
Dysenteric 1

Gomplications./

57w




Complications.

Deaths

Neuritis
Paralysls
Nephritis

Eye symptoms

Other compli-
oations

20

nil. e

nil«
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' SUMMARY AND CONOLUSIONS.

P -

It may now be held to be definitely established that

Relapsing Fever 1s due to one or other of the various varleties

of the Spirochaeta Recume Nliisa. all of which are olosely
allled to the original organism desecribed by Obermeier.

Two definiltely different tyves of the disease ocour} viz.
European Relapsing Ferer and African Tick Fever, the spiro-
chaete belng transmitted in thse former principally by means
of the body louse and in the latter by ticks. The main |
difference between the two varieties of the disease is in the

type of the faver evoked. In European Relapsing Fever the

- fever 1s of a regular type and duration, terminating by crisis,

whereasn in African Tick Fever the fever follows an irregulay
gourse, is often intermittent in type, and tends to be con-
slderably prdlonged. There is nothing very characteristic
about the symptoms of fhis dissass and a éefinite diagnosia™ "
can cnly be made by demonstrating the causal organism in blood
filmss. This 1s particularly so in the sarlier stages of the

dissase.

' The principal complications met with are nephritis, neuritis,

paralysis, dysenteric symptoms, and iritis, the last two baing
for the most part assoclated with the African typé of disease.
The/
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The prognosis is good, even in untréated cases, though
it varles oonsiderably in different epidemics. It must also
to a large extent depeﬁd upon whether specific treatment is
adopted or othsrwise. In any campaign which might be inaugurated
with a view to stampling out this diseese, a more prominent place
must be gilven to ensuring habits of poraonal cleanliness, than to B
the more general hygienlc measures.

In the Arylarsongtes Wwe appear to have a sgpecific for this
disease morc particularly so in the European variety of the
dlseaso.

It 1s of importance that the remedy should be administered
during the febrile period of the disease, as if given during |
the afebrile period it does not appear to be so efficacious
and relapses occur. |

Even when given in the febrile period of the disease, an
occeasional relapse occurs. ,

The most satisfactory method of treating this conditiem 49w
is to adopt the "two~dose" method of treatment detalled above, |
the second dose being administered at such a time as would f f?*T

anticipate any relapse which would otherwise occurs
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