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SECTION 1. I NTRODUCTI ON.
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This study of the Clinical Aspects of
Tsutsugamushl Disease = Scrub Typhus - was undertaken
in the course of dutles as a Medical Specialist to
a Forward Medical Unit while stationed in Mandaiay,
Burma, during the period from June to December of
1945.

For the major part of this period Field
Laboratory facilitles were one hundred miles dlstant,
and thisvunfortunate circumstance limited the extent
of the investigations which originally had been
contemplated. In splte of this difficulty essential
tests wére performed, the specimens being conveyed
by our shuttle service of ambulances to Meiktila.

Fortunately Nursing Sisters of the
QeAI MeNeS. were present to assist in the accurate
. recording of routine investigations and to supervise
the all important nursing, which, in the main, was
done by Indian Nursing Sep?ys; :
} A special ward was reserved for all acute

Scrub Typhus cases and a plcked staff maintained in
this ward.



The Literature on Scrub Typhus which has
' becdme available ( and removed from the Secret List )
since one's return to England will be referred to
throughout this thesis by quoting the Author's name
and the year of publication in the text, tdgether
with a Reference Number to further detaills in an
“extensive Bibliography appended flnally.

Only those cases which were personally
observed and documented throughout their 1llness
have been described, and the programme of Scrub
Typhus InoculatiohAwhich resulted in the cages to
be described in Part II had been entrusted to the
writer by the ILD.M.S.‘XII Army.

The cases studied and recorded in this
Thesis were drawn mainly from within Mandalay City
Boundary, but about 25% were sent in from Units
scattered up and down the Irraﬁaddy Valley, fifty
to one hundred miles north and south of the city.

It is desired to acknowledge the help,
encouragement, and permlission to publish find{ngs
- granted by the following :-

Brig. Harris. D.M.S. XII Ammy.
Brige. Macnamara. D.D.M.S.North Burma Area.

’ s
LtsC0leP0 'Shea eReAM.Co ,A gD.M.S.352 Sub=Aresg .

Lt «C0l.C.E .Moorhead.R <A M.C O’OOC .10 JIMFTU.



SECTION IT. GENERAL SUBJECT MATTER OF THESIS.

A Clinical Study of One Hundred and Thirty

Cases of Scrub Typhus ( Tsutsugamushi Diseass )

including Original Observations relating to the

following aspécts of the Disease :-

l. Epidemiological Data of the Mandalay
Outbreak ( 1945 ), with Rainfall, Relative
Humidity and Maximum and Minimum
Temperature Charts, compared with ‘
Incidence Charts and discussed.

2. ) Observations on the possibility of
Infectlion having been acquired
indoors.

Be Records of Blood Pressure, showing
rise'above normal level in early
convalescence.

4. : Records of the Changes in the Deep

» Reflexes, witq general increase in

Convalescence and occasionsl ankle

S clonus.
5. Observations concerning Hepatomegaly.
6. Consideration of Tachypnoea, Defective

Basal Aeration, Explratory Dyspnoesa



and Tympanites, as Signs.

T The Relationship of Well-Felix Tltre
to the duration of Fever, with
Illustrative Chart.

8. Treatment: The use of Mersalyl, and
the ﬁimited value of Oxygene

e The use of Di-Butyl-Phthalate on Beds,
Bedding and Floors as an additlonal
protective measure.

1lo0. ' Post-Mortem records of Nine Cases,
consolidated system by system in the
general texte. " '

11. An account of the Effect Produced on
Sixteen Cases of Scrub Typhus by their
having Scrub Typhus Prophylactic
Inoculations while 'they were Incubating

the Digease.

12. ) Referenée to a Search for EschafsAon Healthy
Troopse.

1?. o An Extensive Bibliography ( 202 References.)

14. ' Commentary.

In order to give a complete picture of the
Disease 1t has been.pfesented in systematic form with

sections added, complete with full references, on



History, Aetiology, General Epldemlology, and
Blood Chemistry, all of which were outslde the

scope of personal observation.




SECTION III. HISTORICAL.
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Serub, or Mite-Borne, Typhus,sufficiently
| closely resembles the other forms of‘Typhus Fevér in
its Clinical Aspect to have rendered 1lts differentiation
quite a receont svente.

This fog of uncertainty as to its true
nature 1is reflected in the number of Synonyms by
which it has béen described : =

Tsutsugamushi Disease, Japanese River
' Fever, Mossman Fever, Queensland Coastal Fever,
Rural Tropical Typhus, Scrub Troplcal Typhus,
Sumatra Mite Fever, Endemic Glandular Fever,
Pseudo~Typhus, Pseudo-Typhoid of ﬁeli.

It is now accepted that Scrub Typhus as
described in this Thesls is identical in all essential
respects with Tsutsugamushi Dlsease, or Japanege
River Fever.

Credit of first description of this
Disease 1s variously given to a Chinese writer of
the third century, ( by Megaw, (1945) ref.119) and
to one of the sixteenth century, ( Blake,Maxecy,
Sadusk,Kohls and Bell, (1945) ref.l14).



Both of these writers attribute the
disease to the bite of 'a small red insect', a
'Sha-shi'!, Sand-Louse, or Mite, which was known
to burrow in sand.

The disecase was described in some detail
by Hakiyu Hashimoto in 1810, and to this writer 1is
attributed the glving of the descriptive tltle
'"Psutsugamushi ' 1.e. Dangerous-M te( or Insect)
Disease, thus showing hls knowledge of the vector.
In more recent times one of the earliest references
to the Disease was made by Palm,T.A. in 1878, in a
letter to the ReveJohn Lowe. In this letter he gives
"some account of a disease called Shima-mushi, or
island insect disease, by the natives of Japan,
peculiar ( it is believed ) to that country and
not hitherto described." ( Ref. 14l1.)

| In several districts of the Malayan
Peninsula anmd in the Pacific Islands the identity
of the disease was for a time obscured by the
inconstancy of the presence of the Dermal Lesion
or Eschar. This latter had come to be regarded as
the diagnostic physlcal sign of classical
Tsutsugamushi disease as described by Japaneée

observers, so that many Typhus group fevers were



described and variously named.

"Rural Typhus" was described by Fletcher
and Leslar (1925) and Fletcher and Field (1927)
(Ref«208.) in Malaya, and in these cases was
distinguished from the coincident cases of
Psutsugamushi Disease by the presence of a
Bubo in the former dlsease and an Eéchar in the
latter.
' This distinction was reaffirmed by
Anigstein, (1933) (ref.5.) and it was not until the
work of Lewthwalte and Savoor, (1940) ( réf.lOl.)
that the identity of Rural Typhus in Malaya with
Classical Tsutsugamushi Disease was proyed to the
hilt by cross=-immunity experiments.

Classification of the Typhus Group of
Fevers in terms of their respective Vectors as
suggested by Megaw, has greatly simplified their
study and description. | \
- While the¥re are marked epidemiological
differences in different members of the group, it
1s "still upon the differing agglutinstions of

thelr sera against three strains of B.Proteus

that precise diagnosis ultimately depends.



The pioneer worﬁ of Wilson (1909), and
Well Felix (1916), on the isolation of Proteué -
like organisms from the stools of Typhus patients
and theé%ESubsequent agglutination in high titre
with the serum of patients suffering from Epidemiec
Typhus, was the basis of the stlll employed Wilson=
Well-Felix test. ( Napier . 1843 ) (ref.201.)

This test was further studied amd
elaborated by Boyd (1935) ( Ref.l5.) when he
showed that when the 0 X K strain of B.Proteus
suspensien was agglutinated in high titre and the
OeXe 19 strain agglutinated in low titre, or not
at all, with the serum of the patlent, these
findings were strongly suggestive of Scrub or

Mite-Borne Typhuse. ( Tsutsugamushi Disease).
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SECTION IV. AETIOLOGY.

- oo W OR WS SOV an ow - re wn as T o NS on Sa

The Typhus Group of Feﬁers have been known
to be caused b§ Rickettslal Bodies ever"since Rocha-
Lima first described and named Rickettsia Prowazeki,
the causal organism of Epidemic Typhus, in 1916.

Tﬁere ére a number of claimants tothe
honour of first identifying the causal Rlckettsla
of Mite=Borne Typhus ;nd these may be summarised

as follows, each clalmant having given a different

neme to the organism t=

Name Given. Claimant. Year. Ref.
Theileria Tsutsugamushl. Hayaghl. 1920. 62
Rickettsia Nipponicao.. . Sellardse. 1923. 157.

Rickettsia Orientalis... Nagayoe. 1930. 133.)
140.)
136.)
Rickettsia Tsutsugamushl. Ogata. 1931. 139,

Rickettsia Akamushlesese Kawamura & ‘
I ma'gawa . - 1931. 72

Rickettsla Orientalis amnd Rickettsia
Tsutsugamushi are now considersd to be identical
ard the cause of the disease.

Infection can be transmitted in the

laboratory to rabbits by injection of the Rickettsial

X ( None of the above References have been personally verified.)
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suspension into the aqueous humor of the eye resulting
in pannus, with ultimate recovery 1in two to three
wooks. ( Nagayo et alia. 1931. ) ( Ref. 132,134.) *
| Intra-dermal inoculation of the Rickettsia
into monkeys and apes produces an ulcer, febrilse
disturbance, leucopenia, and rise of agglutinins
against an 0 X K suspension. (Napier 1943) (Ref.20L).
Inoculation of a Rickettsial suspension
into the testes of rabblts has also been used as a
confirmatory diagnostic test. Rickettsial strains
were iéolated from the blood of some of the cases
to be recorded herein, by Major S.Lal Kalva, I.A.M.C.
of the Fileld Typhus Research Team. |

The Vector of Mite-Borne Typhus in South-
West Asla has been 1ldentified as Trombicula Deliensise.
It is the Larval phase of this mite which becomes |
infected by 1ts single tissue-meal from the animal
reservolr and transmits its infection through the
ova to its offspring. This in turn ( when it has
developed to the larval stage ) passes the
infectlon on to Man by a further bite and meal.
( Lewthwaite and Savoor .) ( Refse. 96 and 10l1.)

This mite is barely‘visible, reddish

brown, and measures 0.25 mme
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It was not proved to be the actual vector
in the present cases,‘but the Scrub Typhus Fleld
Research Team working with us found this Mite to be
present in the ears of rodents in the area, and from
this mite isolated Rickettslal strains with antigenic
structure closély rosembling, 1f not identical with,
those lsolated from human cases.

The Life Cycle of a closely related
Trombiculide "Akamushi", found mainly in Japan, has
been fully worked out by Miyajima and Okamura (1917), #
(Ref. 125), and an excellent description given.

' The important points discovered were,that
the larval form attaches to the host for three or
four days, and, when fully fed, drops off and burrows
undergrouni. Here it Metamorphoses to Nymph form and
may be mailntained in molst surroundings feedlng on the
juices of vegetables, potatoes, melons, ete. It crawls
around and comes to the surface at times, but finally
burrews again to pupate.

The Imago emerges and is to be found in 1ts

'%naturél.habitat, mainly under fallen leaves, decayed

vegetable matters, or in the grass over the fine sandy
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mud precipitated by floods.

Vhen exposed, the mites briskly seek their
shelter in the earth. It is probable that they try to
avoid direct sunlight and dessication. " In a certain
uncultivated spot, they were found so abundantly that
one bushel of sarth covering one sqguare yard éontained
about fifty specimens. " " In Nature, both the Nymph
and the Adult ssem to live on the juice of plants, cege.,

Reed ( Imperata arundinascea Cyr.) , Daisy ( Artomesia

Vulgaris L.) etc."

The natural reservolr of inféction in the
Mandalay Area, as in other parts of Burma and in
Malaya, is the rodent population. The Scrub Typhus
Field Research Laboratory workers, Major.S.Lal Kalra,
I.AeMeCe, and Dr. Browning, of the B.M.R«.C., ostablished
that rats and bandicoots locally were markedly infested,
and experimental white mice which they let loose in ’
suspected areas round Mandalay Fort soon became infestede.
The mites were found readily in the external auditory
Amegtusvof the infested animals.

Blood taken from.several suspected ( and
subsequently proved ) human’cases was inoculated into
White Mice which died within 14 days and from thelr

brains Rickettslal strains were subsequently isolated.

L]



These workers further showed ( Kajor S. Lal
Kalra, in a personal communication) that the
rodents suffered from the disease in two phasges, one -
Active and Septicaemic, during which Rickettsia
could be isolated from the blood, which was actively
infective to a Mite taking a meal on 1t, and
secordly, a Latent phase, when Rlckettsia were not
recoverable and the animal not infective. ‘

SECTION V. EPIDEMIOCLOGY.

The Geographical known exfent of Scrub Typhus
1s In scattered areas throughout Southern and
Fastern Asia, the Pacific Islanmds, Northern
Australia, some portions of East and South India,
Burma, Malaya, and part of North East Africa.

It has been known for long that Focal Endemic
Areas are usual in this disease. A

NAGAYO (1923) (reference 130) called them *
"yudokuchi™ meahing " pPoisonous Places", and this
characteristic first noticed in Japan holds good
for MaYaya and Burma as well.

Clasically the type of country which is
dangerous is, as the common‘name for the disease
implies, Scrub Land, i.e. areas where low bushes

ard coarse grass abound, especially where jungle
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land has been cleared then subsequently allcowed to
become over-grown. Swampy ground near rivers and
lakes or by the sea is specially liable %o hecome
infested.

Swampy conditions following the subsidence
of the waters of flooded river valleys during the
Monsoon season are ideal for the survival of the
Vector. (Blake Maxcy, et alia. 1945) (Fef.l4).

"The Larval form of T.Akamushl in Japan is said
to emerge from the soil at a Temperaturé of 20
degrees Centlgrade (68 degrees F.).

Y Temperatures of 65 degrees Farenhelt aﬁd
above 1t becomes active and 1t can cause infection
(McCullech, 19844) (Ref.117).

Men moving about in an infested slte are much
less likely to be infected than those who stand or
sit about. Further, it is well recognised that
newcomers to an infested ares are much more
susceptible to the disease than the indigenous
peoples, who, presumably, have acquired immunity
owing to attacks earlier in life.

The presence for evén a few days of a body of
troops in an infested area may be productive of a

sudden crop of cases at the conclusion of the

Incubation Pericd. This became a military problem of

i
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ii. Epidemiology In Mandalay and District - June =-
December, 1945..

As was mentioned above, the Local Vector was
found to be T.Deliensis and the natufal animal |
reserVOirs'were Brown Rats and Bandlcoots. |

Mandalay District has always had a measure
of‘sérdb Typhus Endemic, but not always recognised
as such, so that an outbreak such as that about to
be described had not been experlenced b& Burmese
physicianse. These civil doctors thought that the
Japanese had suffered from a similar outbreak during

 “their period of occupation of the City but this
could not be confirmed.

0f the one hundred and thirty cases obser%ed
no less than fifty-one ( 31%) came from Units
stationed within the Fort, Mandalay.

The Fort is one mile square and was ieft in
a devastated condition by the Japanese on their
retreat 1n March 1945. Practically no buildings

remained Intact and the former areas of park—land

;; amd lawns were allowed to become over-grown,with 1ush
- grass, particularly around the edges of the Moat which

is situated around the perimeter of the Fort.
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CHART SHOWING INCIDENCE OF SCRUB TYPHUS CASES

FROM MAY - DECEMBER 1945
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Units within the Fort were obliged to use Moat
water for washing and for thls purpose were in the habit
of clambering down -the banks at any point through the
rough grass to the water. '

Since the water edges were especially ihfested
with rats, a bathing site was cleared and its ;se
enforced.

( A sketch Map of the Fort shows the locations of
Units principally affected, with the numbers of troops
infecteds Diagram 1.)

111i. Incidence.

Consideration of Diagram II shows that Case

Incidence was quite irregular, though there were three
very definite peak periods; June, late August and early
September; and last and greatest, late Septembergwith all
October and November.

Monthly Incidence was as follows :-
MAY +.. 2. JUNE ee. 21 iJULY eee 11 AUGUST eae 3o
SEPT+. «¢+19s OCTe eee B33 NOVe oo 38 DECENBER«s. 3o

iv. Incidence by Unit Nationality, and Occupation.

e T e e Ty T G O B o TS S S Gy A e S VT S A S e e A G0 S GE O e A % S gum % G N S R gy

'When Incidence was considered Unit by Untt
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GRAPHIC REPRESENTATION OF NUMBER OF CASES WEEKLY ADMITTED TO
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it immediately becane évident that the incidence of cases
in point of time was very definitély related to the
entry of fresh troops into énAinfested site.

. Within three weeks from thelr entry cases commenced
to come in in a wave, and after a period of a further
three weeks almost as abruptly ceased to appear. Diagram
III. shows this for several units stationed within Fort
‘Mandalay. Further stay on the same site failed 1in most
cases to produce any further cagses. ( This point will
“be discussed later.)

The Nationalities of Cases :-

:ﬁ""?“‘.‘,‘.f“",—"“‘? ------------ -
British Officers...d........ 2 African OuReSeeesescess 7
British Nursing Sistersseses 1 Indian NCO.Sesssscessssld
Indian Officerss...eeers.nss 1 Indien o.R.s.;..;..;...gg
British O.R.s............... 4 Cilvilians, BUIIIESG o s oo 0 . 2
Totals. 8 S __dze.
- Grend Total. ' 130.

Occupation of Indian Cases.

Sepoys o;.booond.o-O-oto 51?‘
Pioneers and Sappersess.es 26..

FOllOWGI‘S esssacsesnseseoe 22.
(Dhobies,Cooks, Sweepers. )

Sty ra————

Totaleseaoeoe 99

It must be added that the great majority of the troops in |

’
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RAINFALL RECORD FOR MANDALAY.
WEEKLY TOTAL JUNE- DEC. 1945

( TOTAL RAINFALL IN YEAR /945 = 41-79 INCHES)

RAIN FALL IN INCHES AND CENTS.
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the district were Indian so thaﬁ the above figures
give no indication of the relative susceptibility
or immunity of different races.

Apart from the large massvof cases which came
from Units in Mandalay Fort, the most noticeable
feature was that cases tended to come from Unité on
Road Constructional work and Bridge-Building. These
Units caméed by the roadside in clearings made in ﬁhe
jungle by themselvese.

This question of camp site will be taken up agaln
later after consideration of Climatic effects on

incidence.

Ve Rainfall.

- n rm e @ em o om

Cbnsideration was given to the possible relation-
ship of the rainfall to the iIncidence of Scrub Typhus.

Comparison of the Incidence Chart, Diagram 11,
with the Rainfall Chart, Diagram IV, shows that

although the major waves of cases occurred during,

or just following, heavy periods of rainfall, the

cagses continued to appear in increasing numbers for

quite a month after practically all rain had ceased.

From consideration of thls fact 1t was thought
that this could only be one of several factors

influencing the 1life and development of the Mite, and
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DIAGRAM VL

RAINFALL OF MEIKTILA (BURMA)
JULY TO NOVEMBER 1945.
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S0 affecting the épread of iqfection.

vi.  Relative Humidity.

R ey BB W S S TR WS oo P

| Records have not been kept in Mandalay of the

Relative Huﬁidify for the period in question but
consideration of the figures for Meiktila, Diagram V.,
taken in conjunction with the Rainfall Record for
Meitkila, Diagram VI, brought up the Interesting point
that there was no close correspondence between Rainfall
and ﬁelative Humidity in this part of the world. e.g.
In the entire month of November there was a total of
only one inch Rainfall but the Reléﬁive Humidity
remained at seventy-flve to eighty per cent.

Here agaln we find no close relationship between
Relative Humidity and the incidence of Scrub Typhus,
- for while the Relative Humidilty level keeps pretty
constant between June and December, there are violent
- fluctustions in. the incidence of the disease.

Déubtless, however, High Relative Humidity is
another factor in sufvival of the Mite(in that dessication
“will ki1l 1t quite resdily) and so in the persistence
 of infection in a given area. '

vil. Temperature - Max imum and Minimum.

By comparison of the Chart of Maximum and Minimum
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Temperatures with the Incidence Chart,( Diagrams VII & II)

it will‘be seen that while the relatively steady

Maximum and Minimum figures for July to October ( Max.

95 degrees F. Min. 75 degrees F.) bore no relationship

to the ebb and flow of the Incidence of the disease,

the fall in both Maximum and Minimum Témperatures to

arournd Max. 70 deg.F. and Min. 60 deg. F. in November

appeared to be a faector in cutting short the oﬁtbreak.
Doubtless the NMite was made sluggish by the

falling Temperature ( Ref.117.)

viile Infestéd Quarterse.

Sincé it had been noticed that a majorifygof the
cases 1in the first ﬁave of Scrub Typhus came from Unlts
sited within Fort Mandalay, a generai ingtruction had -
béen issued urging care in avoidance of grassy and
scrub areas; weekly application of Di-Butyl-Phthalaté,
and the clearance of camp sites of all scrub and grass.
Indeed, a notice was put up at each of the four gateways
to the Fort announcing, " Scrub Typhus Danger Area, Keep
to the Paths, Typhus Kills ." Whether this notice was
‘wime is debatable, for the Brltlsh patients who were
unfortunate enough to contract the disease were
certainly very much alarmed when they eventually

diseovered the nature of their illness.
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It had been agreed by the Authorities that each
Unit entering the Fort would be informed at once of the
special danger, and accordingly take preventive action.
In spite of the above measures, and, in some
cases, the additlonal precautionary measure of burning:
all grass and scrub in the camp site with Malariol,
two fresh Units were infested within three weoks of
their entfy to the Fort.
| These two Units will serve to 1lllustrate a point
which had been suspected in éarlier cases, namely,
that many troops appeared to have contracted their
infection, not out-of-doors in grass or Scrubland,
but in-doors in their Quarters and in all 1ikeliho§d‘
- while lying upon their beds.

A. Advance Depot Burmae. '.(See Diagram IILQ)

‘ On 20th August,1945, Advance Depot Burmé entered
thelr site in Fort Mandalay and proceeded to clear the
area of grass and Scrub for themselves, local labour
not being available at that time. |

From this Unit between the 10th and 14th of
September 1945 five out of six of the occupants of
'oné’tent were admltted, and from the same Unit a
further five cases were admitted within the period

3rd to 18th of September. Although they remained on



this same site for another two months only one further
case p;esentéd, in a British Officer.

The strength of this Unit was 250 officers and
mene

It was established that the five cases from one
tent mentioned above ( 311 Sikhs ) had been employed
in clerical duties and none had taken part in clearing
the scrub. They gave the dates of onset as 7th,9th,
9th,10th, and 13th September.) Curiously enough the
TSixth member of. this tent was admitted about the same
“Eimé - but he was suffering from Gonorrhoea.) |

Just as surprising was the fact that none of
the personnel actually employed in clearing the scrab
in this instance did develop Scrub VTyphus.

Little was thought of these facts until, shortly
afterwards, a similar finding was made ip respect of
anofher Unite.

" B.  C.R.E.Workshops.

The Advance Papty of a C.R.E.Workshop Company
;‘entered the site fwo hundred yards from the above -
named Unit ( on the South Site of the Palace, Mandahy
Fori,) on the 28th September, 1945, and commenced to

_prepare the Officers' Mess Bangalow for occupation.
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The Bungalow was situated twenty yards from a
metalled road and approached by a gravel dri%e.

It had not been occupled since the departure of
the Japanese, about six months previously, and was
rather derelict;

Certain essential joinery works were performed
in this building by a groupvof African Sappers from an
'Artisan Works Company ( W.A.), and they slept in the
building. Of those so employed four were admitted with
Serub Typhus, the dates of onset being 9th,10th,13th,
and 16th November 1945. |

In addition the following other personnel'employed
in this Bungslow were.inﬁecfed i

The Civilian Plumber, with onset 2lst November.

The Officers' Mess Cooke e l4th = ..
Civilian Clerk. ' " es 19th ’..
The Bfitish C.0. ee 1l4th .o
Secord I/C. - ee 12th ..

The latter two Officers appeared to have contracted
;the disease very shortly after entry to the Bungalow.
o It appeared then that withlin twelve days, nine
cases of Scrub Typhus had developed in persons of widely
varying rank and occupation, the only factor in common

being that they had.;ived in one particular Bungalow
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during a period prior to onset greater than the Incubation

period of the disease.

All of these nine cases had slept on low charpoys or
Camp Beds. |

There were four other cases from this Unlt of two
hundred Officers and Men within the same twelve days, but
in these cases the connection with the Officers' Mess
Bungéloﬁ could not be established wlth certainty. Thelr
Ranks and Dates of Onset were :-

Sepoy. 16/11. 1/N.XK. 16/11.

M/wW. 19/11. W/S. 21/11.

This site, with the one two hundred yards away,

was clearly a "Typhus Island," and here again was the

‘strong susplcien that the Infection was contracted by

the men while in their living and sleeping quartérs ’
rather than in tﬁe flelds anc grass>around.

All of the’pétients mentioned above denied having
walked or having sat down in the grass having been
strictly enjoined not to do so, and they all insisted
that they had used the specisl bathing place provided.

It was not necessary for them to walk througﬁ grass to the
latrine, and there was no reason why they should have
been exposed unduly during duty hours to infection, but

there was no guarantee that they had not been so expdsed
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during their off-duty hours.

In this instance also the cases occurred in é wave
lasting fourteen days ( plus one isolated case ) and
eventually the Unit moved out of the site on Medic#l
advice. { See Diagram III,N.)

ixe. Discussion Arising from Above Observations.
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In the whole series of 130 cases lncluding the
above, on questioning, 25% werc very definite that
they had never had any occasion to walk or lie on

grass within the fourteen days prior to admissione.

Since most of these were officers or of the clerical
class, it can be well understood that all that many of
i them d1d was to walk from their'Quarter% to the office
and back again. |
It was reported by all Units entering the Fort

that the area was infested with rats and that on their

ey A

entry'the Camp Sites and Buildings remaining were

swarming with them.

Trapping was done qguite extensively by a Hygiené
Segtion and large numbers of Brown Rats and Bandlcoots
were caught and the bodies burnt after drOpping‘them
into kérosene.

It is unlikely that thls measure in 1tself

constituted a danger for it 1s thought that the Mites

will not transfer from a dead rat ( Kohls,Ge.N.,et alia,1945. )
' (Fef.79.- )’
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and they cannot be persuaded to do so in the laboratory.
Moreover it is remarkable that none of those employed in
rat-catching became infected, though of course they had
been ingtructed to take every known precaution.

It is known now that Mites only crawl up from the
ground when attracted by the immediate proximity of a
host, and do not, as was formerly thought, get brushed
off grass or low shrubs by the passer bye »

Their speed of travel has been estimated tokbe .
fiveringhes per minute on wood, as against one inch -
per minute on muslin, and two inches per minute on some
other .varieties of cloth.

They are equally active by day and by night.

( Kohls,G.M. et alia. 1945.)( Ref. 79. )

While it is true that the Mites die readily on
dessication it appears just possible that the outdoor
rats came into tents or buildings, in search of food,
or because of the whoiesale clearance of the scrub which
had been their natural habitat, andvbroughtvthé Mites
in with them. In view of their relatively fapid'raﬁe of
tfavelrupon.wood, the Mites may have reached their viétims
while they were lying in bed.

Further support was glven to this view by the

result of consideration offthe distribution of the
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position of the eschars on the body. Of the eschars seen
56% were found to be upon the upper part of the body, and,
in particular, only 5% were seen upon the thighs below the
gluteal fold and only one was found below the level of

the knee.

One further point worth mentioning is that although
the Field Supply Depot and C.B.I.D. were within three |
hundred yards of the sites medﬁoned above and would be
expected to have atiracted large numbers of rats, in
point of fact no cases came from these Unitse.

~ As é result of the conviction that infection was
occurring to some extent at least in doors, extra
instructions were issued advising that, in addition
to using Di-3utyl-Phthalate on clothes, it should also
be sprayed on charpoys, beds and bedding, and, if
possible, on floors at Weekly intervals.(By this time
the Typhus Research Team had left us or we would have
asked their Acarologist to examine samples of tﬁe dust
from tents and floors etc, for insect countse.)

Xe Preventive Measures IEmployed.

B
In addition to the use of D.P.B., frequent bathing
with soap and water was advised with special instructions

to pay extra attentlion to the axillae and crutch, sites

of election of the larval Nites possibly on account of



their warmth and moisture.
Dr. Kenneth Mellanby of the B.M.R.Ce. told us
that Benzyl Benzoate Emulsion 5% was more effective
in killing HNites, but this was not available to us.
Evacuation of a site as a measure deslgned to
prevent further cases seemed rather useless in view of
the spontaneous cessation of Incldence within abbut
three weeks or less, by which time all the cases likely
~to get the disease seemed to have contracted it. Y
It wés difficult, however, to avoid advising
. éVgcuation if an alternative site could be pronounced
free from infectlon and safe. This was unfortunately
a real difficulty, for although there were known hyper-
endemic foci there were also scattered caées coming from
<gll over the entire.district in ones and twos wherever
there was a body of troops stationed, and apart‘from
- the hill station of Maymyo, forty miles away; no area
' eould be pronounced to be safe. ‘
As will be relsated %n Part II, prophylactic

inoculation was tried later in the Season.
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SECTION VI .

Clinical Features of Scrub Typhus in Mandalaye.
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The outstanding features of the disease essentially
conformed to the classical description of Scrub Tyﬁhus
elsewhere.

First of all a reéview of the features of the disease
will be given and then each system will be considered

‘separately.

(a.) 1Incubation.

L P s Lendocnd

’

LThe Incubatioﬁ period in these cases could not

be assessed accurately because of the period of exposure
to infection was squal to or greater than the incubation
period but the outside - llmit was less than twenty-one
dayse.

It is known from the Port loresby cases ( Blake,
Maxey, ot alia) ( Ref.l4.) that the incubation period
is usually ten to twelve dayse.

Within this period, and usually about five days
béfore the onset of symptoms, a papule may haﬁe been
.seen, 5ut, being painlesé, and producingrno itch,
occaéioned no interest or concern to the patient, and,

indeed, in most cases he was quite unaware of its

eXxis : i
tence prior %o examination.
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This papule became the Eschar, characteristic
of the disease, which has been thought by éome to be
produced by the stylostome of the larval Mite being
left in the skin. | | .

(b). Prodromal Symptoms and Onset.
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During the. last few days of incubatlion there was
usually complaint of lassitude, anorexlsa, ipsomnia,
vague malaise, a definite severe frontal headache,
éching limbs, and the lymphatic glands, especially
those related to the site of the eschar, became
palpable and tender. ’

On completion of the Incubétion'Peribd the onset
was sudden, ushered in with shivering, possibly a rigor,
and rapid rise in temperature reaching a 103 Deg.F.
within fofty-eight hours, and, apart from small
‘remlssions of one or two degrees lasting only a few hours,
remaining at that level. : ‘

Intense frontal headaché and retro-orbital pain
~were usual accoméaniménts, and a short hard unproductive
'icough with peins in chest, back, and limbs were common.

Voﬁiting, though oc¢casionally an eérly symptom,

Was more commonly seen’in the second than first week of

kil;ness.

Within a few days there was usually suffusion of the

-~



eyes with congestion of the conjunctivae, and in-the first
week congestion of the pharynx was usual.

This suffusion of the eyes\accompanied by drewsiness
and a;curi;us appearance of immobiiity was so characteristic
that, after experience of these cases, one could enter a ward
and, looking rount from one end pick out the probable
fresh Typhus Cases. They gave the lmpression of beling
present in body but absent in mind.

Within the first week the lymphatic glands of
groin, axilia, and neck, were found to be enlarged and
the largest of these was usually an excellent guide to
the position of the Eschar, when there was one presente.

Since anti-malarlal treatment was given routinely to
all cases ( by Army Order ) the failure of fever to
respond within a few days helped to eliminate Malaria
as a possibility.

Somewhere between the fourth and sixth days of
illness a maculo-papular rash wés occasionally seen
(18% of cases ), the tongue became furred, dry, and’
°r39k?d’ while fever continued without remission, or
with remissions of two degrees lasting only a matter
of hOurs. Marked apathy with complete lack ofrinterest

in food and surroundings made close nursing attention

essential. ' - '
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(c). Second Week.

By the begimnning of the second week the
cough had become most troublesome, hard, persistent,
and unproductive, with rales,rhonchi, and inspiratory-
spasm. Some cases by this time were showing cyanosis,
central and peripheral.

Progress of the disease was steady and
remorseless, the face became bloated and besotted
looking, the patient spent his days in a torpid
state and his nights in great restlessness.

Usually by this time he was querwloué, though
he eﬁinced little or no interest in his illnesé, and
although obviously 1ill, rarely looked as seriously
111 as his Temperature Chart would have led one to
éxpeot.

His breéth was fbul, and the presence of a
number of??atients in a room produced a peculiar
unpleasant odour noticeable on éntering. Thé most
cohstant attention to Mral Hygliene failed to prevent
sordes from collecting on lips and teeth and some
’;omplained of per31stent thirst.

| By this stage the Spleen was easily palpable
andnﬁossibly tender,while the Liver was occasionally

palpable bmut rarely tender.
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Deep Reflexes were diminished or lost and
superficial slightly diminished. Vomiting was occasionally
serious to a degree necessitating Intra-Venous or
Rectal feeding. Hiccough, when present was usually most
severe and intractable and Tympanites mlight have
appeared by the end of the second week. By thls time
the Rash, where present had usually faded and '
Constipation was usually absolute.

- (a). Crisis.

If Defervesoence.had not occurred earlier,
the Twelfth to Sixteenth days of illness were most
critical.

By then Toxaemia was at its height and the
patient was immobile, unresponsive, refusing even |
fluids. The tongue was perpetually dry, the eyes
lustreless and expressionless, and there were signs
of bronchitis or patchy consolidation in both lungs,
accompanied by marked Dyspnoeae

The pulse was rapild and of small volume ( in
contrast to the earlier Bradycardia ), Blood pressure
low to the point of collapse, and in some cases oedema
of legs or sacrum complicated matters.

(e). Decline.

- - -



(8)e Decline.

Usually at the sixteenth day or thereby events
took a turn for the better, buﬁ, if not, rapid decline
occurred with death in a few days.

‘In the latter cases, incontinence af urine
and faeces, muttering delirium, circulatory failure
with hypostatic ordema of the lungs, presaged coma
and deathe

(f). Recovery.

o 0 e g -

Recovery was by lysis, remarkably rapid,
accompanied by a marked diuresis and commonly with
drenching sweats. Blood pressure rose, reflexes
became increased,and physical signs in heart and
1uﬁgs rapidly cleared upe.

Brightness and awareness rapidly returned
and sleep resumed its normal rhythm.

In a few cases when recovery seemed assured
complications arose which greatly lengthened the
fever and prolonged convalescence.

(g). Convalescence.

Five to six weeks later the patient had but
slight glandular enlargement, blood pressure was normsl

or above, deep reflexes usually increased, and superficial



reflexes normal. Heart and 1ungs were now normalvand
the patient regaining strength slowly. By seven to
eight weeks he was getting around comfortably and by
ten weeks was usually ready for evacuation to
Convalescence.

A small proportion of cases were distinctly
milder and fit for Convalescence in five to six weeks,
and fit for duty in two months. The average case was
unfit for threes months, and the more serious cases for
six months.

(h). Physical Signs considered in Detail.

1. The Eschar.

This, the Primary Dermal Lesion, the most
helpful single sign in early diégnosis, was Seen in
72% of cases, and was solitary in all but two cases
where two lesions at approximately the same stage of
development were found. |

7 The dlstinct impression was gained that the
more thorough research the higher would be the
percentage of cases found to have Eschars. Thres cases
in this series who had eschars would have been missed
for lack of complete examination because, one British

and .one Indian Officer and one European Catholic Priest,
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each had an eschar on his penls or scrotum and
modesty had hindered their thorough examinatlon
by the admitting Medical Officer.

As has bpeen sald, the patient was usually
entiresly unaware of the presence of the Tschar and
was equally unable to account for it though some
rational explanation was attempted.

The few who had noticed 1t thought thaet it had
come about five days prior to the fever and none of
them apparently had noticed the accompanying glandular
enlargemente.

Appearing as a papule ( only observed in one
case ) it proceeded to pustulation, the stage at which
it was usually seen on admission, and then usually
became umbilicated, oval in shape, 5 - 7 mm. in
diam., and 1 - 2 mm. deep, surrounded by a red
areola of inflamed skin.

| In warm, moist areas the surface of the pustule
broke down and the lesion presented as an ulcer with
a sloughing yellow base, which, on the scrotum and
penis, tended to heal rapidly ( by the twelfth to the
fburteenth day ) leaving Very‘little trace, while on
dry or exposed areas it became crusted with a dark
coagulume This, if left to separate spontaneously, did

SO in the third week, but, if picked off, an indolent
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ulcer remained for four to six we eks leaving a much
more noticeable scar than would otherwise have been
the case;

On dry skin surfaces the Eschar crust normally
separated in the third to the fifth week leaving a
pale flexible wcar surrounded by an area of pigmentation
which was much more noticeable in HZuropean than in
dark skins.

In only one case was the Eschar observed to
abort at the papular stage without even pustulation,
and this was 1in a case modifled 'in all respects by the
administration of Scrub Typhus Vaccine to the patlent
while he‘was actually incubating the disecase. .

‘No Eéchar became the silte of serious secondary
infection nor was there any related lymphangitis noted.

Excision of the Eschar in a few cases had no
effect on the general course of the disease or on .

O X K Titres.

The distribution of the Eschars.on the body

surface was puzélihg when considered in relation to

vwgat 1s known of the Etiology and Epidemiology of the

dlsease.

In 94 cases who exhibited Eschars it was as

follows :=
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Neck 9%. Shoulder. 14%. Axillae. 22%. Chest 10%.

‘ Scrotum. ) Flank. ) Arm. )
Groin 15%0 Penise. ) 16%0 Thigho ) 15%. Hando) 1%0
Perineum.) Leg. ) -
Feet. )

One curious polnt was that while in the first
hundred cases of those with Eschars only five were
found to have them on the scrotum, penis, or perineum,
but in the last thirty cases no fewer than nine such
were found.

This probably bears out the suggestion made
above that the genitalia were not sufficiently
thoroughly searched in the earller cascse. ,

Only one Eschar was noted distal to the
knee = joint, none distal to the elbow - joint, and
only one on the lateral surface of the arm over the
deltoide. Approximately only five per cent were found
below the level of the gluteal fold and this caused
some speculation as to how the Nite came to bite at
such a high level in the body, coming as it did from
the ground.

It 1s known that it can and does travel
upward toward warmth and molsture, and tends to
settle on areas such as the genitalia and axillae
for its tissue meal, but still it is surprising

that it does not achieve penetration at lower levels
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than indicated by the above flgures. This appeared to
confirm the view that in many cases the infection was
contracted when lying down on the ground or when in bed.
One case had a typlcal Hschar behind the car and
és mentioned above no less than nine per cent were found
to be upon the neck. Wext to the molst areas the pressure
points seemed slightly more liable to be polnts of
election.
Some recent work by Philip and Kohls (1945)
(Ref.l44 and 79.) reporting on an epidemic in a
small 1s1and of the Purdy Group called South Bat
Island, states that some troops slept on hammocks
and some on cots ralsed on woodén boards from the
ground, and that none of those who slept in hammocks
were affected. They state that insufficient numbers
were involved to prove this suggestion of infection
while in bed but it confirms the above findings.
In this case rats were reported to be found everywhere
crawling around the beds and the species was Rattus
1ﬁancolor Browni. ( Here also Mites were repérted to
.ﬁﬁ;ve been found on pigs and on birds called Rails.)
A The presence or ahsence of an Tschar appeared
to have no influence on the severity of the disease

and the removal of an Eschar produced no noticeable effect



upon the course of the illness. ( Also c.f.Machella 1945).
(Ref.107.).Lipman, (1944)(Ref.103) has described
appearances on section of an Eschar:- The Ulcer base
extends into the lower corium and consists of necrotic
tissue infiltrated with polymorpho~-nuclear leucocytes

and 1ymphbcytes. There is also mild perivascular

’infiltration of the vessels of the corium with mono-

cytes.
2. The Rashe

A Rash was observed in only 23 ( 18%) of
cases.

This rather low percentage is in part accounted
for by the fact that only seven cases were met with
“in light-skinned Europeans, the remainder being
‘Indian, African, and Burmese, in whom the rash is
less easily detected visually but may be felt on
light palpation.

The Rash most commonly appeared in macular
form though less often the elements were markedly
- papular developing between the third and tenth day.

The macules and papules were deep rose colour,
sparse, and blanched on pressure. The rash was centrifugal,
commencing on the lower trunk anc then spreading to the

face and proximal portions of the limbs on both flexor
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and extensor surfaces equally. In only one case the
rash beéame partially petechial, remaining visible
for four days and diéappearing with lycis. The fash
disappeared in reverse order from its appearance.

The intensity and duration of the fash
appeared to bear no relatlonshilp to the sévérity of
the disease.

| In no case was 1t seen to involvé the mucous
membranes.

3 " Skin.

- g -

In this series.it was exceptional for a
patient to perspire as freely as one would expect
with a guétained fever: on the contrary, the skin .
was intensely dry and burning, and occasionally a
- fine, bran like, desquammation was to be seen.
Possibly this wgs part of the mechanism evident in
this disease for the conservation of chlorldes. It
is true, however, that in the critical days Jjust
prior to lysis, drenching night sweats were occésionally
seen.

4, ‘Adenitis.

The entire reticulo-Endothelial-System is

severly affected so that within a few days of onset,



and certainly by admission, a few discreet, very small,
rubbery glands were usually palpable, und occasionally
visible in the Posterior Triangle of the Nedk.

As the disease progresséd, ninety per cent
of cases showed sign%ficant enlargement of superficial
lymphatics with a definite, tender, large, " sentinel"
gland indicating the area of drainage in which to look
for the Eschar.

This(generalsadenopathy persisted into the
third or fourtﬁ’day of disease, and in those cases
which came to Post-Mortem it was seen that this
enlargement also involved glands of the mediaétfnum
and mesentery. .

In no casé dld the glands suppurate or
lymphﬁngitis appear. Lxcision of the Eschar did not
cause the glands to disappear.

~
MICROSCOPICALLY :~ the glands are reported to be

very congested with their sinuses filled with

macrophages, small round>ceils,"and Red Blood Corpuscles.
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De . Fevere.

Though preceded by a period of malaiée ﬁhe
onset of fever was quite sudden, usually readhihg 162
degrees F. in 48 hours and 103 degrees F. within a
further twenty=-four hoﬁrs.

The onset was only rarely accompanied}by a
rigor and the characteristic periodic remissions of
Malaria were absent though lesser dally remissions
of one to two degrees were common .

Several variations in the pattern of fever
chart were seen, but there was a basic unifqrmity and
fhe average duration of fever for all cases was{lT.BS,‘;
seventeen He—thipbr—oiachi- days - Resolution was by
lyeis. - ‘

Most commonly the first few days showed
daily r;missions of two degrees to be followed’by
a period of continued fever lasting about tehd.ays.'

( See Temp.Chart 1.) Wormally defervescence occurred

- about the seventeenth day but occasionally itkwas

”;ﬁch delayede. “here the disease had not seemed
sufficiently severe to be responsible for this
prolongation of fever it was usually found to be due to

super-added secondary infection and these cases

responded well to penicillin treatment. xamples
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of this prqlongation of fever may be seen in Chart l.
where the cause was an abscess in the thigh, ( due to
an injection of Convalescent Serum becoming septic )
and Chart 2. Bahta Singh, who developed Broncho-pneumonia.
This latter chart is also interesting in that it
illustrates peripheral collapse occurring on the 12th.
day of illness ( when Blood Pressure fell to 70 m.m.
Hge Systolic and 50 meme. Hge. Dlastolic.)

Although the more severe cages tended to
have a longer fever, the most acute of all passed to a
fatal termination within fourteen days of onsep. ( see
Page 103 )

It was noticed that there was a tendency
for cases which commenced with a high, swinging,
remittent fever, suésequently levelling out at 103.8
or 104 deg. F., to become exceptionally serious or
fatal. ( Charts of Kartar Singh,(Masters; and Manickam
Nos. 5, and 10.)

Hyperpyrexia was occaéionally met with
but of itself was no great problem, responding as it
did quite readily to simple hydro-therapeutic measures.
Temperatures of 106 - 107 deg. Fe. wore sometimes
recorded, with subsequent rec;very.

Occasionally a Pseudocrisis occurred on
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the 6th. - 10th. day, only to be followed by a
resumption of fever and the former symptoms. (See
Temp. Chart 4. ) Not only did the fever subside
but for a brief twelve to twenty four hours the
general condition of the patient was greatly
improved.

Recovery from illness followed by
Relapse was not seen, but Machella ( 1945) reports
one cage of true relapse. ( Ref. 107. )

Another type was the case which rén a
short course but while fever lasted was Very -severe.

( See Charts of Muthisa-6, and Cotte-7.)

There was frequently occasion to remark
that the patient did not look as 111 as his lengthy
and dramatic temperature chart would have led one to
expect,"and this seemed specially noticeable to
visitors, lay and medical.

This feature was outstanding in the
Inoculated casés ( described in Part 11 ) and is
usual in cases of Kala-Azar, where, however, there
&s a bright mental state in contrast to the lethargy
of Scrub Typhus.
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'%Age.

'‘Davs

Case Day ACCLUPINATI ONS. Date ischer.
No. - Il of i r of
) .BaAb Deatho 70 ;14:n 210 28. Death-
‘ 1945
20. 25. 2. 19. = 50. 100. 250. -.  %/7. L.™ich.
Andi. 24. 30. 5. 14, 5. 125. - ~. . 9/7. Vil
e - et .,(.hl.«g\l.“ %A-
IDalvar 33. 28. 4. 20. 50. 100. 150. -. ;12/7. P.Groin.
fXhane. ! P
| Kartar 55. 35. 4. . 21. = 25. 250. 500. 640.23/7. Mil.
| Nanku 60. 22. 3.  16. -~  B80. 320.2500.28/9. Scrobtum.
: Das. 2 ,
Bantu. 67. 50. 3 28, | 160. - - - 16/9. Axilla L.
|sankar ~  76. 21. 2. 15. - | 180. 840. =~ 13/10 L.Chest.
‘Nair. _ . ; z ‘ v _
AI\aniCk : 80. 60. lO. 190 l - 80. ’ Oc V"'o 11/11 LQA‘.\Killa.
jam, - |
Koya- |  92. 38. 7., 16. | 40.{ 160. - =~ | 7/12.P.Scapula.
usllerh . ; NN 4




NUMBER OF CASES

12

DIAGRAM ViIll.

NUMBER OF CASES FOR EACH GIVEN LENGTH OF FEVER (For _/30cases)
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The héight end continuity of the fever Wés
of no prognostic value thbugh the length of fever
was usually pfoportional to the sevority of the
infection.

Diagram VITT shows graphically the number of
cages which had a given length of fever and the days

vpon which death tended to occur. (None in this

seriss died afebrile).

75‘

The length of fevei 1in Fatal Tases will be
seen from Table I. and Diagram VIII to vary between
fourteén and twenty-one dayss

Four of the fatal cases died 1n.Hyperpvrex1a
T 106 - 107 deo. F. and showed the violent
swingling iemporaturé spoken of above (P.46,.
(Kartar Sinch Ghart b5: ﬂanickam,"ggart 10: Masters :
Andi, Sankran Kutty Wair).

6e = WpIL-BFELIX REACTICN.

‘This test was carried out as z roubtine dn.
the 7th., 14th., 2lst., and 28th., days of illness
and occasionally later, for‘the'cd firmation of
the Clinical Diagnosis.

An agglutination of the OXK strain of
Baceillus Proteué by the patient's serum at dilutions
of I/I25 and above was taken to be diagnostic of the

Gisease.



TABLE 11.
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Tabvle Illustrating Tendency for Titre of O X K to Fise
in Inverse Ratio to the Length cf Fever in Dayse.

(a). SFORT SEAPP FLVERS RAPID EARLY RISH IW I TRE .

Length of Fever. B Agglutinaticonze. S8Scveritye. Temp.

Chart
- No.
}yuthisa. 9 days. 1/2,500 | mild. 6.
; _ © { 10th day).
i_Cotte. : 12 dayse. - 1/320 (10th day). ¥ild. T
| Pipot Raj. 10 days. 1/3,200 (10th day) Mi1d. 12.

Ramzan. 13 days. . 1/5,120.(12th day) M1d. 1l.
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i 240 (<istY. T Fairily i
- 30s@. : 22 days. © B, 000 (27%h) Severe. 14.
- 10,000 (40th}.
1 40, (1&th). Very
Petchail. - 25 days. . 80. (20th). | Severe. 15,
: - _ . 160. (25th), : i
: ; - b0, (14th). . Very .
Simeons 28 dayse. i -~ 160.  (27th). Severc. 13.
5 o ' . 640. (40th). , i
1 - 25. (12th). Very
}'Nagiah. | - 38 days. ©1256. (30th). . Severe. 9.
g _ 840. (49th). ;
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This titre was met with as early as the 5th
day but,more‘commonly much later, between the 14th
and Blst dayss - |

A few (12%) cases which were quite definite
with full clinical pictu;e including rash and Eschar
(10% out of 12%), never reached a diagnostic level at
all. (This was possibly due to the serum being spoilt
by travelling 100 miles).

It was unusual to find much increase in tit?e
of O}X 19 (such as appears in Epidemic Typhus) above
1/40, but in one case Sep.Lachman Singh, 0 X K and
0 X 19 both agglutinated 1n rising titres thus:=-

(See Temp.Chart 8.)

12th day ees O X K  «ee 1/1256 0 X 19 ... 1/250

18th day «..s O X K +.e 1/500 0 X 19 ..; 1/500
The fever in this case lasted 18 days and in falling the
O‘X 19 titre came down first. In all other respects thils
case was classical. In only one other case did 0 X 19

‘rise as high as 1/80.

IR Severe cases, and cases which terminated

fatally, showed a late rise in 0 X K titre, in the
former case only becoming Diagnostic in convalescence,

and in the latter, only Diagnostic jJust prior to deathe.
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One fatal case (Manickam Chart 10 ) only reached a
titre of 1/80. (See Tables I & II. Cases 5 - 8 )
(3See also Scattergraph, Diagram IX.)

This tendency of the titre to‘rise in
inverse ratio to the length of the fever in days,
was most noticeable.

Patients who showed a rapid, favourable,
though sharp reaction to the disease, invariably
showed an immediate high titre rise. (Sec cases. I =
4 Teble II. Also Scattergraph, Diagram 9.) ( g“‘:‘l’:, ?hﬁtz 12.)

From these and similar results it was
deduced that a rapid and early rise in titre was a
very favourable prognostic sign, and, as might havé
- been expected, a slow rise was evident of a poof
immune body response.

This conclusion was followed up and the -
agglutinations on the 14th and 28th day were plotted
‘against total length of fever in days, for 100

cases producing the Scattergraph, Diagram IX.

It will be séen that in just the very éases
where a confirmatory significant agglutination would
be of importance, one finds that a rise in titre is
so late in developing as to be of merely academic
interest proving a case which is by then.quite ob-

vious when the patient 1s convalescent or moriBiund. In
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a majority of cases maximum titres were not reached
until the 28th day, and some even as late as the 45th

day.

Slide Agglutination Tests.

-

These were carried out for all the early
casess (In accordance with instructions lald down in
Memorandum No.l2 of Medical Dlrectorate, Allied'ﬁénd
Forces, S.E.A. dated 19th Feb.45). The tests were
done in conjunction with Weil-Felix Reactions but
A wefe found to be so much less sensitive, and,‘as‘haé
been indicated above, the 1atter'themsglves wére hoﬁ
too heipful, so slide agglutinatioﬁ methods were
accordingly abandonede.

False Positives were rare, and in this group théfe
;;;-;;i;-;;;-;;se. This was a Weil'svDisease which
came in the midst of a group of Serub Typhus cases
and was not immedistely recognised, in‘ﬁﬁat the early
O X K titre was 1/320, but the jaundice and
pdiymorphonucieaf leucocytosis gave the correct
diagnosise.

In Kala-Azar there is a rise in the titres of
all three Proteus Suspensions. This fact gave rise to
some difficulty to the writer during an epidemic of

this disease in Chittagong, East Bengal, in the Winter
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DIAGRAM S//OW//VO THAT PRESENCE OF
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of 1944-5, but in no case did the titres rise to
diagnostic level and the finding of the Leishman;
Donovan Bodles in Spléen, or Sfernum, with an
occasional positive Chopra or Aldehyde Test, .
cleared up the difficulty. Thié has recently been
confirmed by Machella (1945, Ref.107). ‘

Effect of Presence of Eschar on Titre Rise and Severity.

It has been suggested by Machella (1945, Ref.
107) that cases in which an Eschar is present show a
higher rise in titre. This definltely was not the
case in this serles. Indeed, the cases which had the
highest titres of 0 X K agglutination happened to be
some of those 1n which, no Eschar was discovered.
(e.gs Case 53, 1/10, 240 on 21st day; Case 23, }[g@pg
on 22nd day). | |

The presence, absence, or removal of the
.Eschar appeared to have no influence upon the
agglutination titre. ( See DIaGRaM XIIi. )

Of fatal caseg, seven out of nine were found
to have Eschars. This corresponds to the overall
finding of Eschars in 72% of all cases. Machella's
statement (Ref.107) that the presence of pneumonia

does not affect the titre was confirmed.
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SECTION vII. (1) RESPIRATORY SYSTEM.
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one of the helpful early symptoms of serub

Typhus is a persistent, hard, unproductive cough,
which greatly aggravated any headache which was
present. Fully 90% of patients complained of this
within the first week and this often gave the hint
that a case was Scrub Typhus rather than Malaria.

| Less important and less frequent (45%) in
appearance, was a mild sore throat which on
examination showed slight injection of. the fauces
and pharynx.

Toward the end of the first week 1t was

noted that serstion became very defective in both
bases. This sign was so constant as to be regarded
as définiﬁely suggestive of Typhus.‘

Next, within the few days following appeared

medium sized rales and a few rhonchi, more in the

apical than other fields.

Another interesting sign appearing about the
7th to 10th day of 1llness was an intermittent
Tachypnoea, varlable from time to time throughout the
day, and in the more serious cases becoming constant,

troublesome, and characteristic, in that chest
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movement was almost entirely aplcal and Vital
Capacity seemed to be greatly impaired. Although the
bases seemed to be very little aerated yet they did
not necessarily become congested and rafely were

consolidated.

This Tachypnoea was doubtlesgss in part due to
Ralsed Body Temperature, External Moist Heat, and the
Anoxic process resulting from the Specific Vasculitis,
but probably the pr;ncipal cause was a direct toxlc
action on the Resplratory Centre in the Lower Pons

‘ and Upper Medulla.

Insufficient additional Oxygen 1s taken up in
the over-ventilated area to éompensate for the
Incomplete Saturafion.in the under-ventilated Alveoll

~so the blood is liable to be Oxygen Deficlent.

i (Sémson wright, 1940).(Ref.202). Anoxia due to such
shallow‘breathing tends o set up a2 viecilous circle
which tends to éggravate the original condition.

As the disease progressed into the second weelk,
a frank diffuse Bronchitis developed in 55% of cases
with the production of muco=-purulent, tenacious

sputum, rarely tinged with blood, and in no great
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quantitye.

A further 10% went on to the developﬁénf
of a patchy pneumonitls with 1ll-defined consélt-
dation and "Rusty Sputum". ' -

Two only developed Lobar Pneumonia and one
of‘these wént*on to an empyema, from which
Staphylococel were isolated.

. This complication cleared very gatisfacforily
with local and parenteral Penicillin.

Pulmonary Infarct was suspected in one case
‘and two cases developed a severe Acute Laryngltise.

Hypostatic Congestion developed at some stage

ln all very severe cases.

Post Mortem Appearances. (Nine cases.)
5---‘”_;Ii";;;;;~;;g;;;-one showed intense
congestion of both lungs with marked injection of
the mucous membranes of trachea and bronchi. Muco~-
purulent secretions, in a few instances blood=-
stained, were contained. The bases were Oedematous.

Four 'cases showed patehy red hepatisation
but in each of éhese cases the segment of lung
affected floated in water.

Two cases showed multiple pulmonary

abscesses, mainly peripheral in distribution, each
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abscess qulte small and discreet and giving rise
to no recogniéable physical sign in life. These
may have originated in infarcts. In only one
case were the lungs noted to be macroscopically
normal at P.M., and thls was the more remarkable
in that there had been the usual Bronchitic
signs with diminished basal aeration clinically,

in life.

Pleurae. Apical adhesions 1nvolving visceral
and parietal pleurae were noted to be almost
universal in P.Ms.y on Indian subjects and in only
one of the nine cases did the pleura permit the
lungs to be removed easily.

One case showed small sub-pleural
haemorrhages in the 1ungs and two cases were
found to have each a few ounces of serous effusion
in the pleural space.

Ulceration of the Larynx has been desgm=
- eribed to occur (Ma j.Miller,A.A., R.A.M.C.) in:phis

disease but was not met wilth. R



SECTION VII (ii). Circulatory System.

The Pulse Rate during the first week showed a
relative bradycardla in a majority of casese.
During the second week of 1llness thié

disparity evened out, and, if the case proceeded

into a third week of fever the pulse was likely to
.rise to one hundred and twenty to one hundred and
thirty per minute, and to become thready and feeble.
Accompanying this increase in rate was a
steady fall in systolic and diastolic blood pressure,
or in a few cases, a sudden fall in gystolic and
diastolic pressures to 80/50 m.m. Hg. in a Cardio-
Vescular collapse, both Ventriéular and Peripheral.
In such a collapse the patient was cyanosed,
cold, clammy, and pulseless at the wrilst,
resembling a case of Neurégenic Surgical Shocke.
| The Cyanosis was of a pecullar character with
central and peripheral components, and the general
effect in appearance was a "blue-grey pallor" of the
skin, ofrthe face and extremities especlally, and
less well seen on the trunk. It did not necessarily
accompany peripheral cdllapse and was seen on
occasion apart from this condition and where there was
no pneumonitis. The phenomens seemed to be the

result of toxic sctior on the neurogenic control of
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_DIAGRAM X

' DIAGRAM SHOWING COURSE OF BLOOD PRESSURE
IN SCRUB TYPHUS - FOR SIX CASES - (NUMBERED)
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Extensive oedema of the legs and sacral
cushlon were indications of threatened heart
failure and usually signified a grave state,
but a few cases were seen where it appeared
quite suddenly in the absence of any sign of
cardiac or renal failure and disappeared equally
mysteriocusly.  This condition is considered

further on pages 85 and 86.

Blood Pressure.

. Variations in blood pressure were particularly
obgserved in all cages. The results were charted
and a selection of these 1s recorded graphically in

Diagrams X, and X1, and the remainder in Table IIT.

The results briefly stated are these:=

On admission, Systolic and Diastolic 1eveis'
were within normal limits or had already commenced
the slow steady fall which appears In most cases
ﬁith the development of the disease in intensity.

In a few.cases, as has been described above,
there'wasvsudden.peripheral collapse during whiéh
figures of 75 - 80 / 35 - 50 mm.Hge. were
registered. (Se= Temp.Chaitagb.

During the recovery phase both Systolic and
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Diastolic Pressures rose stéadily and by the
fourth week from onset had regained their
former 1evélJ . .

Wext followed a period of reaction during
which Systolic, and to an eveh greater extent
Diastblic, pressures rose above the level main-
tained prior to illness, so that readings of
Systolic 140 - 150 m.m.Hg., Diastolic 95 = 100
Ml.meHges, Were CONMNON ‘

In the fifth and later weeks, both Systolic
and Diastolic tended to remain high and most
cases passed out to Convalescence at the end of
nine to ten weeks with Blood Fressure still
rziged sbove admission levels.

It is usually stated (Napler 1943.Ref.201)
that once recovery has been made there are
seldom any after effects in the circalatory
system, and, in generél, this appears to be the
case.

In two cases hbweyer of rather above average
age (44 and 50), the cerdiac condition gave rise
to some concern during redpvery and all the signs
of acute myoccardlitis were present.

After removal from the Acute Ward when afebrile,




it was necessary to bring one of them back
once, and the other twice, for greater care and
attention on account of extreme breathlessness
on the slightest exartipn, and both of them
were evacuated after ten and twelve ﬁeeks res=-
pectively, as "Lylng casges" recommended
Discharge from the Servicee.

Several cases developod a Cardiac Neurosis,
well named by Blake and Maxcy (1945) (Ref.l4.)

"Neuro=circulatory Asthenia®.

Histo-pathologye.

T Gw e G G SN B G STV S W YR A O

The basic ﬁistologicai change in Scrub
Typhus is known to be endothelial thickening in
the finest bore cepillariese. Since this affects
most organs, ultimately, all the well known
signs can be attributed to this process.

The arteries and arterioles show a focal
vasculitis and perivasculitis which procduces the
: vérious symptoms and signs. "Typhus Nodules" have
been found in various tissues including heart and

braln.
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Post Meortem Appearances.
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'Macroscopically no change was noted in the

Blood Vesselse. The Heart was only found to be
enlarged in‘one case, the remaining eight being
normal, or slightly smaller, 1n size, and in
systole. The one which was found enlarged
showed right sided dilatation. In a few cases
the muscle was flabby but in the others
apparently quite normel, valves were competent
and sound and the coronary arteries patent. The
only abnormality was the presence of tiny sub-

pericafdial haémorrhages %n five cases.
Surﬁrise was alwavs expressed at the apparent

normality of the organ.

The Pericardium.

In two cases the Pericardial space

contained a few ounces of serous fluid,.

SECTION VII. (1ii). Gastro - Intestinal Systeme.

- R T G D e T RS N WD T T RIS S G =

i. The Tongue " within the first few days

the tongue became dry and centrally furred, the
coating in the first place being whitish, and

later brownish in colour. £s the disease progressed
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the dryness increased and the tip tended.to
become réw first of all, and in some severe
cases, the entire tongue gradually became
like "raw meat". |

In other severe cases the tongue looked
shrunken and dry, or cracked and ieathery,
coated with sordes, defylng the best efforts of

the Nursing Staff to keep it moist.

ii. Abdomen.

It is commohly stated that the abdomen
1s retracted in this disease, but in this but-
break it was not so: 1ndeed, on the contrary,
one 6f the most troublesome and persistent
signs was Tympanites. (c.f.williams & Sinclair,
1944).(Ref.184). This wes preceded and
accompanied by severe constipation,vand neither
condition was materially "relieved or effectively
prevented, by any amount of attention to
evacuatione. FEach patient had ten to twelve and
even more pints of fluid measured out to him |
daily, was giveh a saline or vegetable purgative,
had frequent saline bowel wash-outs and rectal
fiatus tubes passed. In the most severe cases

these measures were entirely ineffectual 1n
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preventing constipation,and in 40% of all cases,
Tympanites appeared and was most troublesome.

In some 1%t was =2 serious factor,
ballooning of tﬁe bowel having become so marked as
to hinder free movement of the diaphrapgm, and so
st1ll further diminishing Vital Capacity. ‘In one
cagse 1t was felt that this was the precipitating
cause of death. Pituitarin and Acetyl-Choline
were tried in varying dosage for this complication
with 1little effect.

Bowel stasis was probably a factor in the
reduction of Plasma Chlorides,nin the rise in Blood

Urea, and in the production of an Alkalaemia.

Diarrhoesa.

.This was uncommon ( eleven cases ) and

easily controlled when presente.

Hiccoughe

This symptom was present in twenty two cases.
It was a serious sign developing usually during the
second week of iilness, persistent and not at all
amenable to treatment. One Typhus Research worker
(Dr.Browning of the B.M.R.C.) who had been working .

with us subsequently contracted Scrub Typhus and had
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to be placed on the " Dangerously‘lll" List purely
on account of the severilty of this symptome. It was
generally thought to indicate inciplent Uraemia,
but this did nbt seem to be the case invariably.
Carbon Di-Oxide and Oxygen Inhalationé‘seamed-to
help.

Vomlting.

This symptom was less common but equally
persistent and resistant to treatment. Stomach
- lavage and Ryle Tubé per-nasal_feeding was
necessary and very satlsfactory for those who had
neither the will nor ability to feed. ( Rectal
and Intraﬁenous alimentation were given up as
much less satisfactory.) '

Abdominal Hyperaesthesia, - was marked in five cases.
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Palpable Splashing Caecum, - was noted in twenty
cases, but investigations of stool were negative for.
vegatative Amoebae Histolytica.

Post~Mortem Appearances.

B G ey - w e WS > R o e T S PR o I S

Small sub-mucosal haemorrhages were noted in
the stcmachs of three cases, and, of Fatal Cases, all

but two showed ballooning of the stomach, small
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intestine, and to a greater extent Transverse,
Ascending, and Descending Colon, collapsing with an
audible hiss on being punctured. One case showed a
large, long standing, Amoebic Type ulcer one ilnch
in dilameter and irregulaf. This was situated in the
ascending colon two inches above the caecum, showed
signs of recent hasmorrhags and was probably
responsible for a preterminal haemorrhage from the
bowel.

The only other abnormality noted was petechial,
sub-mucosal haemorrhage in the ileum of one case.

SECTION VITI.(iv). Genito~-Urinary System.

o syrrtoms referable to the/EEHQIEEUﬂiﬁEE&
System were met with but it is stated ( Blake, Maxcy
ot alia, 1945 ) ( Ref.14.) that Orchitls with
tubular atrophy may occur.

Urinary involvement was first evidenced by
decrease in output during the acute phase'of the
disease followed by a diuresls accompanying
defervescence.

This gave the curious effect of the appearance
of a rapid loss of weight at a time when the patient
was obviously on the way to recovery. ( éee-Section

on Fluid z2lsnce . ( Page 85 and 86..)

In spite of an intake of Sod.Chlor. gr.xx in -
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each pint of fluid, and a fluld intake of eight to
twelve or more pints, daily, it was fourd that
Urinary Chloride levels were constantly.diminished
proportionately to the severity of the disease.
‘Readings of -3 gms. per litre were guite usual

in gevers cases. ( Simultaneous records of‘Serum
Chlorides levels were taken andythese likewise
were found to be iow, (350 = 370 mgm/100 cc.) but
the Pathologist felt that the only technicue
avallable was not sufficiently rellable to place
any stress on the results.)

Retention of Urine necessitating repeated
catheterisation was met with in one case as a
late neurological complication. Fortunately
lysis had occurred prior to its development or it
~would have produced a fatal termination in all
probability, for this BEritlsh Major had been in
a very critical condition.

Frequency of Nicturliltion was met with in a
few of the severe cases but never seemed to be of
much consegquence in itself.

Of the nine fatsl cases it was thought that -
twb dizd in Uraémiaa ﬁrinary Output decreased to

¥il and the Blood Urea climbed to as high as 354
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mgm./lbo cc. before death. ( Kartar Singh.)

It was thought strange thet in only a véry
few case$>were significant changes féund in the
ufine. Albuminuria was by no means constantly
present in even prolonged fevers. This finding
was doubted, tested, and prbved personally on
several occasiéns to be soe Rarely, hyaline cast§
were found.

The condition seen in the severe casés resembles
closely the state of.affairs produced by Renal
Anoxia which has reéently been described by
Macgraith,B.G., Havard,R.E., and Pafsons,P,s.

( Ref.110.)
'Post-kortom Appearances.

Macroscopically, Pelves, Ureters and Rladder
showed no abnormalitiese. |

The Kidneys were found to be normal, 6r slightly
increagsed in size, some pale, some congested and inAa
few cases, the cortex was thinner éhan normal. The
capsule stripped readily in each case.

Subacuté Glomerulaf‘Nephritis has been described

( Livman 1944 ) ( Ref.103.) but was not detected
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macroscopically in these cases.

Section VII. (v). Central Nervous System,
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Symptoms and signs of Central Nervous
lnvolvement were to be found in practically every
~ case. Most prominent among symptoms was Headache,
which was severe in 55% of all cases. This headache
was of a most persistéﬁt and intense character,.
chiefly frontel or behind the eyes, which themselves
were suffused, injected with a distinct inter-
palpebral band, and painful on movement. The
headache waé usually relieved by Salicylates and
in an& event tended to improve after the second
‘week.

The one ocutstanding and constant physical
sign was the marked reduction or loss of‘Deep
Reflexes during the fcute Phase, with their
return ih.the fourth weck, and increase in fifth
rand sixth weeks and later, ‘even to the eitent of
ahkle-pseudo—clohus which was found in 12% of all
cases at some point in their illness.( See Table
below.) This pseudo-clonus persisted from the
fourth to the seventh week and the lats increase in

desp reflexes for considerably longer.
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The State of the Deep Reflexes at Three Stages
in Scrub Typhus. ( 100 Cases.)

B R Py N LY ¥ ey

State of on ~3rd. [ 6th
DeResge . Admission. e ek.. Weeke
Normal. 56 . I o1s. | 23,
g ‘
.Diminished. 34. A 7
Increasede. 10. j{ 8. .i‘ 75

Superficial Skin Reflexes were found to be unaltered

unless when coma threatened, when they were
absent.

The Eyese

As has besan said elsewhere, the eyes were
early suffused, with marked injection of the
inter-palpebral band, ( cofe ColeWalker, I.M«S.,
unpublished paper ) photophobla, and occasional
sub-conjunctival haemorrhages.

The Optlc Fundi of many patients were examined

but apart from retinal engorgement no other
change was noted by the writer or reported by

our Ophthalmic Consultant.



( Blurred Discs with 1-2 dioptres oerdema has been
reported by Machella and Forrester 1945 ).(Ref.107.)

Tremors.

Tremors and twitchings of the limbs and
especially of. the fingers were notable in all
severe cases. These signs increased with
voluntary movement and appeared in cases which
were showing musculsr weakness. The movements
were irregular and of considerable amplitude,
not fine and rapid as in anxiety states.
Incbordination was marked at times, to the eitent
- of preventing patiehts who were otherwise making
a good recovery from feeding and attending to
themselves. This tremulous state lasted long into
recovery, or, in fatal casés, passed into the
pre-terminal carpofloggia.

;é;;-;;;;~;;-;£;e severe cases. In appearance

it resembied closely the signs seen inthe

Tetany and Carpo-pedal spasm associated with
rickets in children, but Chyostek's and Trouseau's
signs were not able to be elicited. Lipman (Ref.

103) groups these cases with Cerebral Scrub
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Typhus and states that in fhese the Blood Calecium
was found to be normal. ( Vide infra section on
Alkalaemia.)

Paraestheslae.

Lte.Col. G.A.Ransom's sign of " Tender Toes "
was looked for but found positive only in about
ten per cent of cases, and even then, in a late,'
rather than an early phase of the disease, so ﬁhat
it was of little diagnostic value.

Pain in the Metatarsal Joints and over the
metatarsals was complalned of by three patients,in
éll three during the regovery phase, and persisting
about a week. To judge from thelr fear of having
their feet touched the pain rust have been intense.

Neuritise

Pains of a severe neuriltic type were met
with in four cases, two of the shoulder muscles
accompanied by some wasting, one of the upper
arm, and one of both legs with patchy sensory loss.

Dysarthria.

Dvsarthria due to inco-ordination of the labio-
glossal musculature was seen in a few of the most

severé cases‘prior to development of muttering delirium



and a terminal typhold state. Where recovery
occurred speech became normal gradually.

Deafnesse.

Deafness of the Inner Tar type was found
in twenty-eight per cent of all cases. The
incidence was distinctly higher for severé cases
than for the remalnder. Deafness commenced early
and persisted well into recovery. In a few
cases deafness vas almost absolute, but even
in the worst case there was great lmprovement
before transfer to Convalescence. Nuinlne was
not employed for Foutlne Antl-Malarial Treatment
in this series so could not be in part responsible
for the deafness as has been suggested by
Kleine (1945) (Ref.78)." Timnitus : Not noted.

' C.f. Mendell,T.H. (1946)(Ref.203).
Reversal of the Sleep-Rhythm. in 49% of cases.

This was troublesome in'many cases durilng
thé;seCOnd to fourth weeks of 1llness. This was.
.one of several functlons of the Hypothalamus
diéturbed by the disease. ( Sleep Jentre is in
Sylvian iqueduct of 3rd Venﬁricle.)

soma e

-

0f the nine fatal cases, two died in a
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coma which was thought to be Uraemic in origin.
Blood Urea levels of 200/364 mgm./100 cc. blood
were recorded prior to death.

‘The cerebral changes accompanying this come
were probably such as accompany increased intra-
cranial pressure, in that they were not irrevefsible
anﬂ could be relieved by 2C cc. of Intravenous
Glucose 20% thereby restoring the patient to
temporary consciousness. Casesg dying in Coma are
termed 'Cerébral Serub Typhus' by Lipman ( Ref.103.)

Cerebro-Spinal ¥luid.

Facilitises 5n1y permitted of this examination
in a few cases though Lumbar Puncture was omployed
regularly for the relief of severe headache.

In such cases a rise in Cerebro-3Spinsal Fluid
pressure was. usual up to 250 mm. of.water. In the
few cases in whiéh fluid was examined no notable
abnormality was found. ( Wiiliamsﬁinclair and
Jackson 1944 ) ( Ref. 184.) report a decrease in
Cerebro-Spinal Fluid Chlorides below 700 mgm./100 cc.
in 31 of 52 specimens examined. This decrease was
more ‘marked in severe cases, and twice as frequent

where neurological signs were present.)
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Post ~ hMortsm Appearances.
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Macroscopically, the surface of the brain wes
in all cases oedematous, the vessels of the pila=-
arachnoid were congestsd but no haemorrhages were
observed on the brain surface or, after section,
in 1ts substance.

Microscopically, Round Cell and Plasma Cell
"perivascular Cuffing"” is described, ( Williams 1944)
- (Ref.184.) resulting in gllosis. This makes up the
Typhus Nodule. There is endothelial proliferation
and the vessels are plugged with leucocytes. ( Lipman
1945 ) ( Ref.103.)

Section VIT.(vi). The Blood Cytology.

D e B o - O - g T, T

Red Blood Corpusclese.
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Vo specific effect‘was noted to be produced
upon the R.B.C.s in this disease. Cases which ran
a long course inevitably showed varylng degrees of
rhypochromic anaemia with a reduction of Haemoglobin
. to 11=12 grams per 100 c.c. of blood. There were no
marked abnormalities in cell forme.

Leucocytes.

" = . =D . o 2 .

The leucocyte count was lnsufficlently constant
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to afford any‘guide'as to diagnosis, though, in general,
the tendency was toward a leucopenla with a slight
relative iymphocytosis. If a secondary infection
supervaned, such as bronchopneumonia the picture
changed to a polymorphonuclear leucocytosisQ In
two hundred and twenty Total Vhite Blood Counts
and an equal number of Differential VWhite Cell
Counts the following flgures were obtained :-
T.W.B.C. | _
T ADOVE 6,500 / ComMemaesess 33%
. 6,500 / c.m.n. and below.67%

Polymorph Countse.

- v B Ay W A m S e e S e

Above 70% of Total .eeeee26%
70% of Total and below.. 74%

Lymphocyte Counts.

The figures were the Inverse
of polymorph counts.

Eosinophilse :
- o o o - Tended to increase with recoverye.

williams, Sineclair, and Jackson pointed out
recently (1944) (Rof.184) that a rise in the
Lymphocyte Count heralds an improvement in the

c¢linical condition, and that fallure of this response
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occurs in fatal cases.(ilso Blake and Maxcy,1945),
(Ref.14). |

This was not borne out by an anslysis of the
Vhite Counts and Differential Counts early and late
~in Fatal Cases in this series. ( See Table IV).

Section VII.{vlii.) Reticulo-Lndothelial System. .

Rl adiadl R R e R R e e ]

The ﬁeticulo-Endothelial System was markedly
affected In al} cases. Evidence of thls was seen
in the enlargement of lymphatic glands 1In all parts
of the bbdy, along with increase in the size of
SPLEEN and LIVER. Also in changes in the endothelium
of all caplllaries. These endothelial changes
resulted in an increase in the permeabllity of the
vessels giﬁing rise to tissue oedema and petechlal
haemorrhages.

As has been mentioned above, the lymphatic
gland in whose drainage area lay the eschar invariably
showed the greatest increase in size and so served as
'al"sentinel“'pointer. It was Tgnder, discrete, and
of soft, rubbery consistence. Other lymphatic glands
tended to show the same changed 1n lesser degree,
and, in severe cases, the glands were often visible

as well as palpable in situations such as the posterior



triangle of the neck.
Post-Mortem Lxamination showed similar changes
in the glands of the Mediastinum and Mesentery.

The Spleen.

Bniargement ef the Spleen was alﬁost invariable
at some point 1n the disease, and the followlng is
a brief account of 1ts progress. |
| During the First Week of dlsease the spleen.
rapldly increased 1in size so that its lower border
‘became palpable and it felt soft and was tender to
examination. |
7 This increase was continued into the second
week to become maximai at the end of the second week.
The Third Week brought regression 1ln size
end‘by the end of the Fourth Week the spleen border
was palpable only in an occasional severe case, or
—p0331bly in ohe subject to chronic Malarial enlargement.
The percentage number of cases at three
 different stages of increase are represented in
"Tebuiar Form.beneath.‘In this series of cases Malaria
"was a rare complication and could be discounted as é
cause of Splenic enlargement except where the spleen

was initially and finally lincreased.



DIAGRAM XIll AeB
DIAGRAMS SHOWING RELATIVE CHANGES IN SIZE IN SPLEEN & LIVER.

A. SPLEEN
|ST & 2N° WEEKS 3RO WEEK 4ThH & 5T WEEKS
EY
B. LIVER
1ST & 2%° WEEKS 3RO £, 4TH WEEKS 5™ £ 6™ WEEKS

atlfY|
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Woeeks . NePe x JePe l1.F.Be | 2eFeBe SeFeBo

H
3

i

142, - 23, 34, 30. | 9. 4.
3. . 1s.1 =21. 43. 16. 5.
] 4 & 5“: B3, 26. 120 6. ) 36

For Graphical presentation of same findings see

Diagram XII.

Liver. .

Meantime the Liver was increasling but at a
slower pace than the Spleen and about one week
behind invrelétive size. The yncreasé was general
and after two weeks was just palpable below'the-
costal margin to the extent of "one Finger-breadth".
By the end of the fourth week it was commonly
" two Finger-breadths," and, at six weeks, was
often sti11 "two Finger-breadths",'ér even more,
enlarged. |

Regression in size was equally slow and in
many cases on evacuation in the ninth week and later,
the Liver was still palpably enlafged.

The edge was usually firm in consistence

and very seldom tender. Tenderness at once raised
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the suspicion of coincident amoebic hepatitis, amd
this was well founmded in six cases gll of whom
responded well to Emetin leaving the Typhué condltion
untouched; liver tenderness disappeared but fever
continued unabated.

The above noted changes in Spleen and Liver
seemed to be part of the Reticulo-Endothelial response
to Rickettsial Infection.

The Liver changes in size seem to have been
unremarked hitherto possibly because:-

(2). The Liver is not tender and occasions no
complaint.

kb), In Fatal Cases the Reticulo-Endothelial
Response 1s not so good and there is little
enlargement sesn at P.M.

(e¢). The increase in size is relatively late
in onset and is best seen in convalescence.

The Rate of Increase 1s shown in Tabular
| Form beneath and in Diagram XIIi. ( for 100 cases ).

Figures in percentages.

WeekS. NaPe JePo 1.F.Be SeleD SGFGBQI

1 &2, 47. 26. 21. 6. | -0.
3 & 4. 20. . 18. 360 250 : 1.
5 & 6.; 26. 32, 21. 18. 2.
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‘Post - Mortem Examinatione. Spleen and Liver.
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The Spleen was found to be enlarged in all
ning cases and 1ts consistence seomed to depend on
the previous preéenoe or absence of chronic Malaria.
Usually it was soft, dark red, mushy and engorged‘
with blood, but in a few cases 1t was hard and friable.
One case showed a fibrinous peri-splenitise.

| The Liver was usually founfl to be endarged,

externally regular and smooth. On section it was
seen to be engorged with blood, slightly fatty, and
in a namber of cases had a typical "nutmegﬁ MOttléd
appearance.

In only one of nkbne cases was it slightly reduced
in size and this case showed a greater degree of
fatty change.

.

Microscopic Appearances.

Ma jor McGovern, Pathologist, reports ('Sangster,
C.B.& Kay, H.B.1945) (Ref.153.) that the maln change
in the Liver is Cloudy Swelling with/varying degrees
of Central Lobular Necrosié.

Lipman B.L.et alia 1944 (Ref.103.) deScribes' the
mlicroscopic changes in Liver, Spleen and Lymph Glands as

follows :=-
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Changes vary from Diffuse Cloudy Swelling to
Patty Degeneration of Hepatic Cells: Minimal to
Advanced Focal Hohocytic Infiltration of Hepatic
Parenchyma with a fsw Polymorvhonuclear neutrophiis
about the perl-~portal spaces. The connective tissue
spaces about the larger-bile ducts showed similar
cell infiltration ranging frdm normal to pronounced .
Sinusoidal Spaces contain many plasma cells and
mononuclear leucocytes. The Kuppfer Cells are
awollen and sometimes their cyfoplasm is vacuolated.

Spieen.

- e S o . -

Extreme congestion. The Lymphoid Folllcles
swell and are diffusely infiltrated with polymprphquf
‘nuclear neutrophils. - S

de céses of Splénic Infarct were fouhd in
Two Hundred Casese

Lymph Nodes.

PPN OT e on am e - .t oo -

These are soft, greyish pink iﬁ section,
and show areas of focal necrosis with dense
pOlyﬁorphonucledr neutrophil infiltration. The
Sinuses contain many mononuclears and the "

Reticulum is crowded with Lymphoid Cells.

The capsule shows pronounced
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monocytic infiltration.

Section VII. (viii). Blood Chemistry.

-Facilities were avallable for only a limited
number of estimations of Blood Urea and Serum,
Chlorldes.

Blood Urea.

N - v R T e

This was found to rise slowly and’steadily
during the course of the disease, and, in cases
terminating fatally, suddenly incressed toward the
end réaching a figure 1in one case of 364 mgm. per
100 c.c.blood.

" Diagram XIV shows sowme typical results.
Carpo~Pedal Spasm and.Teﬁany were probably in some
ways connected.with this rise. Lipman B.L. et alia
1944 (Ref.loé) state that'NoneProtein-Nitrogen rises
to 74 mgm/100 c.c.blood. |

Serum Chlorides.

Those which were done ga€é constantly low
figures, but,‘unforpunately, our Pathologlst placed
no reliance on their accuracy because of local
technical difficulties. Blake and Maxcy confirm that

Plasma Chlorides are lowered. (Pef. 14.)
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Serum Proteinszs.

Serum Proteinsare reported by Nc.Govern

(Ref.153) to be reduced to 5.I to 5.4 gm. per 100

1-da

Iillilitres, and Rlake and Maxcy report (Pef.l4)

that there is & further steady decline in the Albumin /
Globulin Fation, in that while Globulin decreases
Albumin increases in amount Lipman (1944 )(Ref«103)
states that serum proteins are normai unless there 1s

a severe albuminuria. Plasma Fibrinogen 1s stated to
fall in the secornd to third week showing impairment of
Hepatic function. (See Qbservations above upon Liver
changes). ’ _ .

It has been established (Blake and Maxcy 1945)
(Ref.14) that there is no increase in Pro-Thrombin
time and therefore no lack of Vitamin K. The bleeding
diathesis which scmetimes appears in Scrﬁb,Typhus must
therefore be attributed to Vasculer Endothelial damage
with increased permeabllity. There is an associated
fall in Serum Calcium (Ref.188). McGovern gives the
figures as averaging betweéﬁ 7.6 and 8.0 mgm. per'lbO

fi11ilitres. (Lipman 1944) (Ref.103) states that
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Serum Calcium values are normal even in conwvilsive
cases). Clotting Time has been variously reported
to be Prolonged ( Ref.78B.) and Normal (Ref.l103.)

Alkalaemia,

Facilities were not available to estimate
the pH of the Blood but during the acute phase of
the disease the clinical symptoms strongly suggested
that they were fundamentally being produced by an
alkalaemia, Loss of Appetite, Headache, Irritability,
and other changes in the Iental State, Nausea and
Vomiting resulting in Tetany, Fenal Insufficlency
resulting in Uraemia and Death in Coma. It was
mentloned above that Carpo-Pedal Spasm was soen in
Five Caées. Lipmaﬁ, 1944 ( Fef.103.) states however,

that Blood Calcium was found to be-normal in such

- casesge.

-

Fluid Balance.

After seeing a number of cases 1t became
obvious to the observers that during the acute
phase of the disease there was marked retention of
fluid in the tissues. As a routine measure large
quantities of fluids were administered to every

‘case ( 10 - 16 pints daily ). Accompanying this,



and added to all fluids, Sodium Chloride was glven in
the proportion of gr.xx to each pint.

Urinary output during the first two weeks was
freatly diminished in qhantity but immediately
improvement in the patient's general condition became
imminent a great increase in output was noted: that is
to say,a critical diuresis occurred ( c.f. Megaw,J.W.D.
1945 ) ( ref.119)«( Army Ned.Dept.Bull. No.41l, 1944 )
( Ref+206.)

Retentlon of fluids during the first two -
weeks produced the appearance of no loss of weight,
or lndeed, a vefy slight'general tissue oedema with
rounded contours.Ddring recovery, marked diuresis
produced the appearance of marked loss of weight, to
a degree sufficilent to be visible to all and a |
worry to the patient who was by this time sufficiently
recovered to be taking an interest in his condition.

Marked Tissue Oedema éppeared in Twenty Cases
of whom Sixteen recovered. It was thought to be of
three types (a) General, due to (i) Renal Insufficiency
and (ii) Capillary Permeability and (b) Peripheral,
due to Cardiac Insufficlency.

Ixcessive sweating resulted in 3slt Depletion

and Secondary Dehydration, but the maln cause of



TABLE VI

CASE B7. _FLUID PALANCE SPUCTIMTN CIART.

Time. Suns. 10N Tuese  Wede. Thur. Fri . Sat.

Datee. Se 3 160 17- } 18- : 120 17). 14:,

‘ In:O Qute TniOut.In: Out.In Ouf.uh Out.In Qut. Tn:lut.
0800. 50 10. - 10 367 10 48710,

1200. , ‘ ,

1600 v ' ‘ E

2000. 42 22. : : 28 55\58‘ 30.992 22,

-2000 .

2400. 36 12. , 16 25,40} 42 15 12.

0800. 16 20. : ‘ - 16 12 ;

Total T ; : T

%ﬁnts 1z 4. T 8 516 8 15 B, |
zes. 516 _ | 2, B 4 & 0 16. i

Timeo Sdn- P«:Oﬂo TU.@S- . ‘Nedo Th 1‘-; F:Piv, Sat.

Date.  16.  1§. 18, 19,  20. _ 21. 22.

In:0ut.In:OnteIn:CutsIn:Out. In:CuteIn:Out. In:Out.
LU, : LR ;

0800.

1200. 56 28.42 14.40 25.28 18. 42. 30.32. 21. 25, 18.
1200, ,
1600. 28. 20.50 17.24 16.40 13. 42. 10.30| 12. 34. 21.

1600,

2000, 32 22.36 32.57 46 10. 54. 510 42| 11. 36, 18.
2000. ‘ ;
2400. 24  ©8.27 21.39 11.48 22.036. 12. 26 _12. 28, 14.

2400,

0800. 22 30  5.33.13,28 __ 16. 52 12, 22, 10.

Total. : L L . { L | ;
Ptse '8 3.9 44 8. 3,9 3. 9. 5.8/ B¢ T, 3.

0zs. 2 18, 5, 9.13 5,10, 2..10. 2. 2 17, 5. 18.

1
o

Yicurss in Tables revprescnt ounces unless otherwlse stated.
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dehydration seemed to be the diuresis of recovery..
As has been mentioned, routine estimastions
of Urinary and Serum Chlorides during the acute
phase gave constantly low figures for both, and that
In spite of pushing the salt intake with all
fluids. It was a mystery how the chloride seemed
to disappear so readily out of the circulation,
presumably into the tlssues.
The earlier cases were treated as routine during
“the acute phase with Intravenous Glucose-Saline, but
it wés found that this placed too great a strain
upon the Circulatlion and In some cases caused ‘
pulmonary oedema. This was abandoned in favour of
Rectal Glucose=-Salines and later this was replaced
by Trans-nasal Intra-gastric Drip feeding from a
reservoir and thls proved eminently satisfactory.
| Five cases were given Dried Reconstituted
Plasma but thls was badly recelved in each case with

rigors or collapée so its use was not continued.

( Faulty Storage was blamed.)
A Four-Hourly Chart of Intake and Output of

Fluids was kept for all cases and from this the progress
of the patient could be judged. (One such record 1is

reproduced in Table No.VI.)
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Section VII.(ix). Mental Changes.

The characteristic appearance of the Typhué
Case has been commented upon earlier in the Thesis
and 1t was the Mental State of the patient which
mainly contributed to this appearance of immobility.
There were several factors in its production.
Apathy, complete and absolute as to thelr state was
gquite usual. Gradually they became vegetative,
sinking into a torpor with vacant unseeing stare.
The threshold for auditory and visual stimuli
appeared to be ralsed, so that no attention was
pald to a visitor to.the Ward and if the doctor
was answered at all it tended to be a monosyllabie
reply. Other factors doubtless contributing to the
immobility were the very severe retro-~orbital
eye ache aﬁd frontal hecadache aggravated by
movement, also the photophobia from which so many
of these cases suffered causling them to keep their
eyes shut for a largé part of each day.

Some of the milder cases were unduly
optimistic and showed complete unconcern throughout.
. In recovery they were all anxious to get

back to work far in advance of thelr strength.
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Many were very irritable, a few depressed,
and a few confused and delusional during the toxi&
phase, but none of these changes were permanent in
any of the cases seen. |

Two Negro patlents became delusional and
manic so had to be forcibly restrained and given
8 c.C. Paraldeﬁyde intra-muscularly to induce
sleep. |

‘ Any serious mental changes seemed to have
all cleared by the ernd of the third week but
prolonged rest seemed to be essentlal for final
mental and physical fitness. |

Section VIII.

R T e e Ll )

COWPLICATIONS.

A. Resplratory.
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i. Bronchitise.

This was the commonest of all complications
occurring in 48% of cases, indeed, it was really
reg;rded as a symptom, beihg present in some small
measure in practically every case.

Ths usual rememdles had litfle effect‘on
this complication and this fact gave rise to the

suspicion that it was Rickettsial in origin. In
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10% ofcases it passed into a

il e 3roncho~Fneumonia.
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of a patdhy, i1ll-defined type, again showing no
response to Sulphonamides and Penicillin, which
were tried in every case. In those cases which
showed a polymorphonuclear leucocytosis, seoondary
infection was presumed and Fenicilllin pushed with
a favourable response.

iii. Lobar Pneumoniea.

L e ke ke b Rl T R T S

was met with in only two cases and in ®sach of these
the gquestion arose as to whether these were not really
the result of

iv. Pulmonary Infarcts.

Both recovered, so it could not be proved,
but one of them went dnvto
v Pvdethorax necessitating rib resection and

instillation of Intra~Pleural Penicillin, with

complete recovery as a final result.’
vi. Pulmonayyibscesses were seen scattered throughout

the lungs of two cases which came to Post Mortem.

The abscesées were small and situated peripherally.
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None of these had been recognised Clinically in iife
and here agaln the impression was gained that
possibly infarcts were the canse of these scattered
septic foeci.

vil. Oedema of the Lung.

Oedema, indistinguishable from Hypostatie
Oedema, appeared in severe cases during the Qécond
or third week but 1t seemed to be of less serious
prognostic significance than when appearing in
other diseases. It was associated sometimes with
cyanosis of central origin and marked inspiratory
dyspnoea. Oxygen administered in a specilal tent
- appeared to benefilt these cases.

viil.Expiratory Dyspnoea.

In most cases Dyspnoea when present wasg of an
inspiratory nature but in seven cases, all severe, in
theilr later stagés dyspnoea beCame exhiratory in
pattern and ali the usualrantiJSpasmbdiCS and Oxygen
failed to give any relief. | B

ix. Acute Laryngltis.
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This was seen in only three cases and lasted

from four to seven days.

Major.A.a.killer,F.A.1.C., has reported a



specific ulceration of the larynx in Scrub Typhus .
( Personal Communication.)

B. Cardio-Vascular Complicatlons.
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1. Perirheral Vascular Faillure.

This complication was met with in 12% of
cases, 1t has been described on pages ST and 59.
ii. Extra~Systoles were ncted in 8% of casese.
Theyﬁ;;;;;;;émagaglly about the third wesk of
disease, commonly remained quite un-noticed by
the patient and were no indication of severity.
iii. Heart-3Block of 2; 1 pattern was seen in only
one c;;;~;;-£2;~fourth week of illness. He was
critically 111 for a few days but.made an

excellent recovery.

ive.e Myocarditis.

lLiyocarditis was seen in only five casés
‘associatéd with triple rhythm and this waé a-;
passing phase as may be seen froﬁ the fact thétl
only two casés were evacuated with specisal

precantions on account of this complication.

Ve Thrombo=Phlebitise

Bight cases of thromb-phlebitis were seen.
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One of these was remarkable in that
every vene~puncture resulted in thrombosis
both proximal to and distal to the level of the
puncture. These thromboses were of saphenous
or femoral veins, ran the usual course, and
were a most troublesome cpmplication.
vi. ZIpistaxls  was comﬁon appearing in most
severe casess. The usual form was one or two
profuse boutse. |
vii. Sub-conjunctival Haemorrhages appeared in
many ;Z—25;—;23;;;_5;;;;-;;5-2535; normal courses
viii.Haematemesis‘and Melaena were each met with

In ons case, the latter of which on Post Mortem

was shown to have an old Amoebic Ulcer which was

probably the source.

C. Gastro-Intesthal Complications.
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1. Diarrhoea was, in our experilence, rare,
and appeared incidentally in only eleven cases.

ii. Hiccough and iii. Tympanites are discussed

-—— - - o - " . - S 4 = - -

on pages 63 and 64.

ive. Ascites was found in only one case in
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association with a small pleural effuslon and no

cause dther than Typhus could be found. Both

effusions cleared up in the fifth week of 1llnesse.



Ve Acute Parotitis was found in two cases,
bila;;;;i-;;.;;;-;;d unilateral in the other. 1In
the first of these the parotitis was the first
slgn, and the only compleint made on admissione.
It was wrongly diagnosed prior to adﬁission as

N
Murips. (A4 similar case wus described by Patterson

H.S. (1944) (Ref.142).

D. Uro~Genltal Complications.
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i. Retention.

Two cases requiring catheterisation
for two and three days respectively, wers seen;
These cases occurred when recovery was takiﬁg
place. The Prostate was normal in size in both
cases and both made a good recovery. 1t appeared
to be in the nature of over-action of the
sympathetic nervous systeme.

ii. Frsquency occurred in a few cases, again
durln;-;;;;;;;y and of nervous origin.
iii. Acute Diffuse Glomerular Nephritis bas been

described by several writers but was not seen in

any of our casese
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E. Central Nervous Complications.
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i. Deafness of Inner Lar Type.
slignt in 18%
Severe in 10%
- All cases showed great 1mprovemént
if not full récovery prior to evacuation.
ii. Peripheral Neuritise.
K;-;Z;;;5§-5;;;;E§ed on page 72 the
manifestations of Peripheral Neuritls were,
Anaesthesia, ‘Hyperaesthesia, Paraesthesis, |
Paresis,.Tender Toes, Painful Meta-tarsals and

Jolints, Shoulder~girdle pain and wasting.
iii. Meningismuam with Nuchal Rigidity

was present in eight cases all of which were severe
or fatal. (So called Cerebral Scrub Typhus).

iv. Encephalitis may have been the cause
of death in so;;—;}-;;;-;;ses who dled 1n comae.
"Focal Typhus Nodales" have been described to have
been fournd in the brains of patients who died of
Serub Typhus. (Blake and Maxcy,1944). (Ref 14).

Ve Abdominal Hyperaesthesia was noted

In five caseé but its significanee was not cleare.

F. ' Splenic Infarct.

One patient described sudden severe
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pain in the splenlc region causing suspicion that

an infarct had occurred, but this could not be

confirmed.
Ge ~ Septlc Complications.
1. ' Abscessges in arm and buttock,

sterile, as result of Penicillin or Convalescent
Serum Therapy.
ii. Suppurative Otitis Média. Four cases.
EEE N Pustuler Follicular Deimatitis.

| Four cases of infection of the
4xilla and two of the beard region were seen. One
involving the beard region was speclally severe,
"appeared overnight with great swelling of the face

( a Sikh patient) but cleared in three days with
leocal and parentéral Penicillin.

ive. Dental A%scess severe anough to call

for gpecial treatment in two casese.

Ve Periostitis has occurred in one case

(known to the writer) not actually included in this

seriege

H. ' Ariboflavinosis was seen in thrée

cagses and Acute Glositis In five cases, in spite

of a liberal supply of éupplementary Vitaminse
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I. A Pigmented Halry Mole was seen which
showed signs ;}-;;;;;;;;;_;;a-E;EIammation during
the diseasge.

Je Sialorrhoea appeared in one cage
during the second week. This was translent and
was presumably a hysterical manifestation.

K. Alopec;a of a pafchy type was notl
seen but thergqégg-;-marked general thinning of
halr in many cases.

L. Concurrent Diseases-
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i. Valaria.

&;I;;;; was found incidentallv in
only five cases on routine examination for
parasites. Of these, two were Benign Tertian,
two were Malignant Tertian, and oneAﬁas Mixed
Tertiane The presence of NMalaria had no
noticeable effect on the course of the disease.

In any event, by Army Order, alllcases of fever
lasting more than forty-eight hours were redeiving
Full A.M.T. |

1. Amoebic Hepatitis.

Amoebic Hepatitls was considered to

be coincident in six cases and all responded well

to Emetin. 4ctive Amoeblc Dysentery was not found

as a colincident infection.
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iii. Bed Sores.

Bed sores occurred in two severe cases
with deep sloughs down to bone, both over the. -
sacrum. They gave the impression of being due to
déep local thrombosls followed by sloughing.
These cases were grossly emaciated but recoveryl_
took place aftér a lengthy 1llness. Penicillin
was Instrumental in clearing the infection,'
administered locally and parenterally.

v, Helminthiasis-

Ankylostomlasis and Ascariasls were

found coincident in 10% of casese

Section IX. Differential Diagnosise.
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In an endemic area where cases are
known to be occurring there is not likely to be
any trouble about the diagnosis. Awareness of
the possibility of a case proving to be Scrub
Typhus ensures that the'diagn0sis’will not be
mlssed.

The coﬁbination of rash, eschar and
lymphadenitis (The Triad) is characteristic, and
confirmation 1s eventually afforded by a positive

Well~Felix Reactiona



N

Briefly, the differential points for

thermain diseases which might cause confusion

are as follows:-

In every case epldemiology is most

helpful.
I. Malaria. i.
- ii.
iit.
iv.

Le Dengue . i.
ii.

1ii.

ive.

Ve

vie.

to 'be confused

Absence of the triad(above).
Presence of Malarial Pawxasitss.
Presesnce of regular remissions.
Negatlve W.F. Reaction.

Absence of Eschar.

Otherwise strong resemblance in
early symptoms.

Rash centrifugal tending to
macular and erythematous.
Typhus rash centripetal.
Temperaturc falls by crisis
seventh day.

Negative W.F. Reaction.

Even more acute onset with
sudden prostration in Dengue.

This is the disease most likely
in the early days with Scrub

Typhus for above and other reasons.

3« Typhus: Flea - Louse -~ Tick =~ Borne.

- o - -
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Well=Felix Feactione.
Abssence of Eschar.

Only Flea-borne 1s found in
the same areas.

Typhus is more sudden in onset.
Serological. "idal. Fositive.
Absence of eschar and related
glandse. :
Characteristic rash.

Blood and Urine Cultures.
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Well's Disease.

Do o - - -

Absgence of Eschar.

0 X K agglutination in low
tltres only (False, Positive).
Presence of Jaundice.

Finding Leptosplrae in

Blood or Urine.

Animal Inoculatione

Specific agglutinins.

One such case appeared among the Scrub Typhus

Cases and gave rise to some confusion through

the false positive 0 X K reaction (1/360).

6.

T,

8.

Kala~azar.

Glandular Fever.

Mumps .

Meningitise

’io
ii.

iii.

Ve
vi.

i.
ii.
iil.

ive.

i.

ii.
iii.

i.
iio

Absence of triad.

Weil~Fellx may rise only to
titre of 1/160(False Fositive).
Leishman~Donovan Bodies
present in Spleen, Liver or
Sternum.

Chopra and Aldehyde Reactions
may be positivee.

Marked Leucopenia present.
Characteristic Temperature

-Charte. Classical double rise

in twenty-four hourse.

Absence of triad.
W.F. negative.
Presence of Nono-nuclear

Leucocytosise
Paul-Bunnell Reaction Positive.,

Usually bilateral, rarely

suppurates.
Absence of triad.
Serological reactions negative.

Eliminated by Lumbar puncture.
Leucocytosise
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1C. lieasles. 1. Presence of Koplik's spots.
------- - 1i. Absence of Eschar.
iii. weil-Felix is negative.
IT. Plague. 1. Bacillus Pestis is found by
nnnnnnn Gland Puncture or BRlood

Culture.
ii. Absence of Fschar and Weil Fellx
negative.

I2. Amoebic Hepatitise.

1. Absence of triad.
11. Presence of Polymorphonuclear
Leucocytosis.
11i. Tender Liver border with
response to Emetin.
lve Well-Felix Feaction Negative.

13.  Secondary Syphilise.

" e e e T o PR g T S - -

3

‘1. Absence of Eschar. )
ii. Characteristic coppery rash.

iii. Wasserman or Kashn positive.
ive Well-Fellx Wegative.

Section X. Prognostic Indications.

During the course of this small outbreak
1n Mandalay it was noticed that the Virulency of
the disease decreased as the season advanced, while
In the neighbouring district of Meiktila (one
hundred miles away) the reverse was the casge.

This decreéée in virulence 1s reflected
in the gradually diminlshing death rate month by

month.
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Deathg occurred on:=-

July: 7th, 8th, 12th, and 23rd.

August: Nil.

- ove b e o

September: 16th and 29th.

October: 13th.

November: llfh.

- . o o - o = —

December: 12th.

During the months September to Necember
however, many very severe cases were dealt with
who but narrowly escaped with thelr lives, but,
‘taken as a whole, there were a larger percentage
of less severe cases during those months.

In this séries the Mortelity was NINE
cases. (or seven per cent.)

The average lortality is stated by Megaw
to be five per cent, varying from one per cent in
fit men to twenty per cent iIn deb}litated‘
pevscns. (Mol 10 1 ETE o 08 00 LN i on,

Lipman has analysed two hundred cases
(Ref.103) and points out the large incresse in
mortality with increasing age, as follows:~

Over-all Mortalilty 10%

Lverage age of entire group 25.7 years.

n m " patients who died 30,9 "

" " " those who recovered 25,1 "
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Proportion of patlents aged 30 or over - 14.5¢

1 n n aged 30 or over

who died 40%

The nine deéfhs in this series gave a
representative scatter but it has to be remembered
that the group at risk is very much selected when
dealing with 2 body of troops.

Age at death for the nine cases:~

21, 22, 25, 28, 30;?55,.38, and 50 years.
Ali nine died between the fourteenth and twenty-
elghth days of illness, the distributicn bqihg:

14th, 15th, 16th, 1l6th, 18th, 19th,, 19th, 21st,

23th. o |

Earlier in the Campalgn it was evident that tﬁe
longer a patient was ill unattended, the less his
chances of recovery, but in these cases most were
admitted very promptly.(Admitted on 2, 2, 3, 3, 4,
4, 5, 7, 10th days of illness). |

It was noticeable however, that cases who were
admitted obviously seriously ill tended to go on

to a fatal termination in spite of every attention.

Unfavourable Signse
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The following signs and symptoms were noted to

be unfavourable.



I.
2.
Se
4.

8.

9.

10.
11.
12.

13.
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Persistent Hiccough.

Per31stent Vomiting.

Grey Cyanosis (Peripheral).

Haemorrhaglic Symptoms. Epistaxis, .
o ————————————— e = Sub-conjunctival

and P.R.Haemorrhage.
Tympanites, marked in practlcally every -
----------- severe, and 1n all fatal cases.

Marked Fall in Urinary Output.
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Slow rise in 0 X X titree.

Rise of Pulse Rate above 120 per min.
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Rise of Respirations above 36 per min.

IR gy N e G0 g Ter e TP G SR G B Gw S G B G D T R G S G a e B W S e G e S

Oedema of Txtremities and Lumbar Cushion.
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Triple Rhythm.

Carpofloggia, Severe muscular .tremor,
Carpo=pedal spasm.

Favourable Signs.
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Among favourable signs were:i-
Reversal of the sbove Symptoms and signs,

including

. Lysis in second weck.
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Diuresis 1lmmediately preceding fall in -
Temperature.
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4. Reapid Rise in 0 X X Titre.
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Of those who recovered the ultimate
prognosis was good provided that they‘were given
‘sufficient rest before resuming duty. After
eight to twelve weeks in Hospital they were
ready to proceed to Convalescence, where, after a
further one to three mohtbs, they were ready to
return to duty. |
| All cases required special feedinge-up to
replace protein loss and as far as these patlents
"ecould be followed up they appegred,ﬁo suffer”no

serious after effects of their 1llness.




HIGH CALOKLE FLUID DIET FOR FEBRILL PATIENT.

Hourse. ~ CALORI LS.
0600 Tez with plenty of milk and sugar.($o0z.) 8 oz. 90.
0800. uggs (2).Flip in milk (with brandy)(2 dr)l0 oz . 350.
1000. Cvaltine, ?@ng@rs,Hérlicks,Vegmnite. 8 0z 200.
1200. Cream Sonp thickened with pround rice. 10 0z 20C.

or Atta and Flavoured with Tomato etc.
1400. Nilky drink flavoured with Vegamite etc. 8 oz. 200.
.and Prandy 4 oz added. 50.
1600. Tea with plenty of milk and sugar.(% oz) & 0z 90.
1800+ Socur as at 120C hours; 10 oz. 200.
2000. Bgg(2) Flip in milk with sugar. 10 oz. 350.
2200. Horiicks, Ovaltine,Bengers or Vegemite. 10 oz. 200.
0200. Vilk with brandy (% oz)-. | 8 oz. 250.
Total. 90 oz. 2180.Cals.
At every odd hour,give‘B oz fruit
juice with % oz. sugar. ~ = 4$1Pt '
Totale. .~ 4 pts 600.7alse

2780.5c1s.




Hours »

0800 «

1200.

1600
1880,

TARLE Vb.
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2 Zges bolled, poached or scrambled on toast
with butter or dripping. :

1 Slice of bread,( or substitute) with hbney
o1 jame

1 Cup of tea with 'milk snd susar.

1.Cream (thick) soup with purged veg.2 0z.
and seasoning.

2.minced boiled or curried chicken 4 oz.
with Tice or Dahl Chapatties. & oz.

 3.Curds, -~ Dahl -~ with fresh or tinned fruit.

Tea, Milk,Sugar, besceuits, Roti Honey or Jam.

As at 1200 hours.

f

Calories.

250.
170.
40.

€0.
500' \
400.
200.
1000.

__2640._

At 1600 hours,1000,1400,2000,2200 hrs. give alternately

Fruit Drinks with Sugar and Ovaltine ( Bengers,Horlicks,

Vegamiten Cocoé..)
In Nilk 8 oz. )

200
250.

Caloriese. 3090.

approx.

On subsequent days mutton, liver, fish, may be

substituted. .

To TIncrease Caloric Value add Cheese Bhaliia at

1200 hours and Halva ( toffee ) at 0600 hours (800 cals.)



- 106 =

Section 11. Treatment
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The general pfinciples of treatment closely
followed the instructions laid down in the -
Medical Technicsl Memorasndum Mo.6 published by“
The Nedical Directorate of 11th Army Group,
S.E.A.C., dated lst.August, 1944.

This instruction placed the greatest stress
on the importance of Nursing, a High Fluid inﬁake
( 10-16 pints daily), adequate salt intake, the
use of Fans>and Punkahs, and adequate pfotein
intaké.

Nursing was considered of pfimary‘iﬁportance,
and v;;;-ag;oted service was given by a small band
of Q.A. Nursing Sisters, under really difficult
conditionse

Special attention was given to the réplacement

of the marked proteln wastage and the diets
appendeé—ggf;;gzé-%-;;;;-a;;;sed for this purpose;
Va; é fluid diet suitable for intra=-nasal feeding,
and Vb, a light highly nourishing diet.

| Fresh yeast was obtalned from the local bakery

all caseg to cover deficiencies in the dilet and

previous deficient intake. (Fach tablet contailned:
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Vitamin A, 5,000 I.U., Thiamin, 1 mgnm., Riboflavin,
2 mgm., Nicotinic Acid., 10 mgm., Ascorbic Acid.30 mgm.)

Intra-venous Glucose Saline (I°otonic) was
given-ggggi;_;;_EQ;-;;;iE;;-;;;;s but 1ater it was
felt that more satlsfactory results were obtained by
Intra-nasal feeding in difficult, or semi-comatose
patients, with no risk of aggravating or producing
pulmecnary oedema.
Oxygen.
-—Q--En Oxygen Tent was Improvised out of stout blue
impervious'sheeting into which were set celluloid
windows, iIn ecach side, and in tﬁe roof. This was
done because Scrub Tvnhus cases seemed to tolerate
the B.L.B. mask very badly. Dyspnoeic patients and
cyanosed patients were placed in the tent for 6nétn
two hours at a time and observed. Although all seemed
to show objective improvement by reduced dyspnoea
and cyanosis, very few admitted that any benefit was
received.

Much use was made of the tent, however, because the
phenomenon of tissue anbxia-seemed to be so prominent

8 sign and to be at the root of many symptoms of the

disease.
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Roubtine Anti-Malarial Treatﬁent, was given by l4th
Army Order to all patients suffering from fever
lasting more than 48 hours, but in the Kandalay
District this proved unnecessary because suppressive
Mepacrine treatmenﬁ kept the incidence of Malaria
down to a minimum. Routine Treatment consisted of
Mepacrine Tabs. O.I g., tabs.iil, t.d.s. on the first
day, b.d., on the second day, and once daily for the
following five dayse

Convalescent Serume

Tt was hoped that frequent small doses of the
serum of patients who had mad~ a good and rapld
recovery might be beneficial if glven intra-muscularly
to patients early in the disease, by stlmulating
Immune~Body Formatione. Doses of 5 c.cs were given
daily from the 7th to twelfth day of illness to
forty caseé without any evidence of benefit belng

obtained, so the method was accordingly abandoned.

N.A.B.

In four cases only an attempt was made to abort
the disease with injections of W.A.B. 0.55 g.
Intra-venously. Thers was no evidence of benefit,
indeed the cases upon which it was tried appeared to

be slightly worse rather than better so thils method
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also was discontinuede.

Sulphonamides.
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Sulphonamides were used freely snd often
in any case wvhera there was reason to suspéct e
secondary Infectlon, and only‘then was there any
appreciable beneflt received. .

Penicillin.

was similarly used with benefit when any
secondary infection was suspezt~d. In-later cases,
since the supply was. in excess of demand, it was
used in preference to Sulphonamides because of its
lack of toxiclty. It was given Intra-Muscularly
every three hours in doses of 15-20,000 units to a
total of 500,000 unitse. v

Symptomatic Treatment.

. o S G B0 G G GV S O W G W W T A G e O

Sedatives. 'Restlessness was treated with " Three
---------- fiftéenths Jiixture” ‘or Phenobarbitons
gr.l.

For wild delirium and Mania, Paraldehyde

8«10 ¢e.cs Intra-muscularly was the

treatment of choice. L'
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Stimulants. Perlpheral collapse was treated with
Intra-Venous Glucose, 10-20 c.cs of 20%, and
Intra-tiuscular Ephedrine. Central failure was
treated with Coramine and in a few cases, in spite -
of much controversy on thls point, Digoxin 0.5-0.75
me.g.me. was glven Intra-Venously with undoubted
benefit. This latter, in view of the.controversy
was only given to cases which appeared.to be des-

perately ill.

Vhere 1t could be shown that the oedema wag
- not of Renal Origin it was thought worth while
trying the effect of giving Mersalyl 1-2 c.cs I.M.
after pfevious saturation wlth Ammonium Chloride.
The resulting Diuresis was most satisfactory and
helpful in restoring the body fluid balsnce.
Tympahites, was treated with High Washouts, Rectal
5&5;;-;55-E.M. injections of Pitressin and Actgl=-
Choline in large doseage, with little evident
benefit. | '
Hiccough was most intracteble but seemed to be
g;i;;a-;y Carbon Dioxide and Oxyqen,Inhalations.
Héadache wags tresated if Very severe by Lumbar

- me e . -

Puncture; otherwise, large doses of Sallcylate
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seemed to benefit.

Marked Wasting, was treated during the récoverj
' ;E;;;—;;;ﬂ-;;~£ntra-Venous Drip of Protein
Hydrolysate 200 c.cs and was well tolerated.”'
Bed Sores were treated with local and general
;;iéggggilde or Penicillin, each with excellent
effect.

Alcohol in the form of Brandy was used in small
E;;;;;;t doses to all patients on exclusively
fluid diet with considerable benefit as a
soporific and stimulant and 2 useful éddition to

the calorific value of the diete.

Para-Amino-Benz01o Acid.

f% has been reported recently by Lt. Nlcholas A. Tierney, U.S.N.R.
( Ref,205,) that Para-Amine-Benzoic Acid has been used with
some success in the treatment of éighteen cases of Serub Typhus.
These cases were et an I.G.H. in Ledo , Assam . Of the eighteen
cases so treated all receovered and it is claimed that,the symptoms
were less severe , there were fewer days of Fever , and that
Convalescence was shortened. The only ill effect was the tend-
ency to a fall in the Total White Blood Ceunt , the differential
Count remaining unaffected. The drug was given by mouth in

an initial dose of 8 Gm. ( in 1Oc.c. 5% Sod. Bice Soln.) followed

by 3 Gm. every two hours. Treatment to be effective had to be

commenced within the first week of disease.
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Scrub Typhus by their having Scrub Typhus FProphylactic
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Inoculations while they were Incubating the Disease.
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.

Section T. Introductione.

In anticipation of an intensive 1945 Campalgn
against the Javanese in lMalaya, it was decided by the
war Office that the production of Scrub Typhus
Vaccine, as prophylactic against fhe known rigks in
this terrain, should receive very high priority.

By Méy 1945, a Laboratory was set up at Frant,
Sussex, under the ausplces of the "Wellcome"
Veterinary Research Station and prepared to start
large scale production of Scrub Typhus Vaccinee.

Great speed was éssential so that one and a half
million doses of vaccine might be feady in time to
give protection before the projected offenslive 1n the
late gummer of 1945.

The lungs of Cdtton Rats were found to be the-
best medium for the culture of the Rlckettsiae so

these rots had to be imported by alr from America.

(Buckland 1945) (Fef.12).
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It was impossible to spare the time
for testing the vaccine out clinically on a large
scale, Ptut it had beeh proved to confer immunity
upon mice which were exposed artificially to in~
~fectlon, and so the team of Bacterlologists were
obliged to put the vaccine intc full scale produc-
tion without the benefit of a proving on human
material. |

As events proved, the Japanese Campalgn
ended precipitately and the vaccine was not so

seriously requiréd as had been anticlipated.

Section II.  Distribution.

Supplies of the Vaccine were availableb
fof clinical use in Burma early in autumn, and,
since the maln focus of Serub Typhus in Burma at
that time centred round Mandalay, if was decided -
that allltrOOps,in the Mandalay Area should be

inoculated prophylactically.

The initial decision was to inoculate

half of each company so as to have adequate

controls, but varilous considerations, including the
attitude of the Cémmanding Oofficers to the
"experiment", deranded that all the men in each

company should be donee.
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Seven and a halfl litres of vaccine were
used in the inoculation of two thousand five hundred
troops, 1 c.cs being given‘to'each on three occasions,
at weeckly intervals.

It heprened that ‘the arrival of the vaccine
coincided with the peak incidence of Scrub'Typhué
in Mandalay district ( November 8 = 14 ) gso that
the Commanding Officers of Units became thoroughly
alarmed and willingly agreed to prophylactic
inoculation for their men.

It had been noted that the highest incidence
of the Disease was o be found among FEngineering
and Road Building Companies, so that 1t was decléded
to inoculate these troops ILirst.

A1l local Medical resources were mobilised
to'ensure the inoculation of thé entire two thousand
five hundred troops weekly, for three consecutlve
weeks, and ﬁhé ledical Officers were requested to do

a skin inspection at the same time for any lesion

which resembled an Eschare.

Returns regarding Numbers, Vames, and Units
of persomnnel inoculated, and the presenco or absence
of an eschar, wers centralised to our hospital for

correlation before beine passed on to Headquarters.
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The Effect of Iﬁdculation.
8. Eggglf A slight,temporary, tingling lasting
| kfive mimites due to the Formalin

Vehicle.

be Genéral.No copstitutional reaction was reported
“in any case as an immediste result,
though fever following within a few days
was reported by a nmurbsr of cases to be
reported more fully belowe.

Section ITI.. . The Search for TFschars in Healthy Troops.

It had been suggested that the bite of a Mite
could produce an Tschar whether thé Mite was infected
with Rickettsiae or not, and therefore,lthat routine
examination mighﬁ be expected to show Fschars in
completely healthy troopss

Of all the troops examined no case was found
where a healthy man had a classical Fschar with related
lymphadenitis. ( The search was not as efficlent as _
could have been desired as the subsequent cases will show. )

The search was exbtended to include é special
examination of 2ll admissions to hospital, and no

eschars were found in cases not otherwlse suspected of



- 116 =

being Scrub Typhuse

The fficacy of the Frophylactic Vaccine in preventing
the onset of Scrub Typhus has yet to be proved after '
the passage of time, for the writer was posted home

at Christmas 1945 and this part'of the work hhd to be
lJelft to a successor.

' Section IV. Inoculations Civen to Cases During

Incubation Period.

T e e e ek D S P .

The following record concerns those troops
who fortuitously received thelr inoculations; one,
or more, whilé actually ineubéting the disease. All
of these were inoculated hetween the 10th and 18th of
Hoveiber 1945.

sizteen such cases were received between the
12th and 30th of November, from 5 different Units,
though half of the cases came from one C.R.E.Company,
and four more from a Unit supplying this Company, with
ancillary services and working on the same site. ( These
same casges are included in the discussion on
Epidemiology ). |

The British Commaending Officer and his Indian
oeconL-In-Jommand were among the Uatlenus ani *a 2ritish,

Offecer

from a Unit stationed one hundred vards away made &

third. Four African Artlsans were included and the
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remalning nine were Indians. Of these sixteen, fourteen
lived anc worked‘in Fort Mandalay.

Attention was first drawn to the matter by a
rumour which not unnaturally caunsed some alarm; that
the inoculation of an [.E. Unit against Typhus had
given some of the men this disease,

An immediate personal investigation was
made on the 17th November and it was found that
at that time there were three cases in hospital
sdspected of having Scrub Typhus who had been
inoculated recently.' These were, the Second~Tn~Comrand
of the Ce.Re.E.Company, who had been admitﬁed the
previous day, and two African Sappers admitted on
the 12th and 16th November respectively. Fncuiries
at this D.R.E.Unit showed howeﬁer, that a number of
men had repdrted sick, and, by the 22nd November,
seven cases including the Commanding Officer, had
been admitted with a provisional dlagnosis of Scrub
Tyrhuse.

The rumour thén appeared to have some factual
foﬁndation in that all these men had been inoculated
on the 12th or the 1l4th with Scrub Typhus Frophylactic
Vadcine.

Careful examination of the first, and subsecuent
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fifteen cases, 'showed that no less than fourteen of
them Had typical eschars and lymphadenitis of the
related glands.

This was most fortunate for the writer, for,
anxious and angry Seniop Officers had t0 be faced
wkth a very definite opinion as to the cause of this
outbreak, and these physical signs afforded sufficient
proof for one to be confidant that the disease had
been contracted in spite of, rather than as the
result of, Inoculation.

A reasoned explanation with sueh proof as could
be adduced was fortunately accepted by these officers
and the scheme of Inoculation was proceeded with
throughout the'Area.

These cases were of course proved later by
serological tests.

The outcome of inoculation of individuals
within the period of thelr incubatlion of the disease

was awaited with some intereste.

0f the sixteen cases,‘twel§e had received
only 1 ce.c. of the vaccine prior to the development
of symptoms, two had received two weekly injections
of 1 c.ce., and two had, during and overlapping the

incubation period, received three injectlons of 1 c.c.

of the vaccinee.
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TABLE OF AGGLUTINATIONS. Of Inoculated Jases.

GROUP I.
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_} 1
Case No. : 7th daye il4th day. 21st day. |Fever Eschar. Toxiclityv.
| o ‘ in daya.

[NEURINNPAPRE Y S 4 S

1. 80. | 3z=0. 1280. 32, 'Late, Mild.

R Coml. 40. - 1280. 34. Late,Jevera.

'5. : 4:Oo : 800 320 L 1'70 Sj"j;ghto -
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Slipght.

4. Ml 80. 1280. 26,

7. . 40. . 160. 320. 8. - Toxic, arlv.
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Mil.  80. 160.. 14. + _Noderate,"arliy

| | |
12. | 40. i 160, 320, 18. ¥ _YNoderats,'arly

GROUP IT.

o At £ o
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5. 40, 80. 640. 15. _ +  Yoderatc.

6 80. | 1280’ V - ! 12. - Yoderate.

8. 40. | 80 320. | 17, | +  Slight.

9. 40. . 20. | 320. | 18. + Toxic, arlv.

10. 20. | 80. __ 640. | 15, | 4  clight,

GROUP IT1I.

— + ey e .

13. 4QC. . % S50 . Lost. | 12+ L+ Yory Slisht.

Very Slisht.

A
t

14, 20. 8o, Lost. 30.

GROUP TV.

N_ ;

! o ,08%« | 10. ot %ﬁbseﬁt.
rﬁgig __40. 0. : Los ; , 1

% 16, 40. . 80. } 160.. 1 S __t  ibsent,
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Classification into Four Groups.

For‘descriptive pﬁrposes the slzxteen cases
have been divided into four groups according to
the number of doses of vaccine administered and
the length of the intervel between administration
and the development of symptoms, since thesse tﬁo
factors, separately or in combinationr, sppeared
to modify the course of the illness.

Group I. Cases Inoculated two Days or Less Prior to
Onset of Symptoms.

o . ST O S e e e S e S A F e P o AT G U G S B Bn G S O o e ST B S G O e G

Cases: 1,2,3,4,7,11,12.

Bt o e T e 0 by T e B B0 U B B e e S e e

For Case Notes see Appendlx C except case 1 which is
reported here as sample of the group.
See also Table VII of Agglutinations and Length of

Fever.

Case 1. 3392 Major.Be, 0.C."X" C.R.E. aet.34.

o G G T G S S G v G B e PG BB e S OR TG Ca G SR A A -

Admitted on November 18th 1945, glving a
. history of not feeling quite fit since his
Prophylactic Inoculation of 1 ce.c.Scrub Typhus
Vaccine on 12th November, and expressing indignation
that he should have thus been made 11l.

Slight headache and a small amount of

fever had becn present since the 1l4th November,
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but he had managed to carry on his duties until

the 17th. He was most unwilling to be admitted to
hospital, and after admission had to be ordered to
bed. At this.time all systems were normal on
rhysical examination and the only abnormality noted
wes an eschar on the scrotum with enlarged left
inguinal glands, which he had first noticed in

his bath four days previously. No rash was seon.
The patient's general condition was excellent and
his spirits high, indeed, he was optimistic,regarding
the whole of his i1llness as an intolerable nuisance.
On Admission bis SPLELN was just palpable and LIVIR
not palpablee. The Blood Pressure was 125/75 m.m.Hg.,
the Circulatory and Kesplratory %ystems were both
found to be normal and the Deep and Superficilal

A Reflexes were all present and normal. Total ™hite
Cell Count was 5,000/c.m.in. and Differential

Count, Polymorphs, 52% , Lymphocytes 44%, Monocytes
4%, Eosinophils Nile Urine was normal end there
were no digestive disturbances.

Progress.
During the first week of illness there were

practically no ohjective signs other then fever which
rose daily to 102 degrees P. then dropped a degrce

but never roached normsl at any point in the 24 hours.



- 120 A

His spirits remained high, the only symptom was a
very slight headache, and it was with some |
difficulty that he was persﬁaded to remain in bed.
( See Temp. Chart 41.)

0 X K Titre on the seventh day was 1/80
and Blood Pressure was 100/60 m.m.Hg.

The 3econd Veek opened with 1little

difference in his condition except that a few
rhonchi were heard at each base, but coughing was
negligible. Fever was now ma intained swinging
between 102 -~ 104 degrees F., with the tendency
to an evening rise. ( See Temp.Chart A.) 0 X K
was now 1/320, Spleen 1 F.P. increased, and Liver
margin Just Palpable. All this time he had
protested that he felt quite fit, sat up in
bed, and ate all his meals., Cerebration was
normal and permitted of reading technical books.
The Third Week. Apart from an appearance
of tiredness there was no visible change in his
condition, though the fever continued to swing
between 101 - 104 degrees F. daily. There was
now slight insomnia added to the headache and
cough, Titre was now O X K 1/1280, and Blood
Pressure 120/70 m.m.Hg., Deep Peflexes were

absent and Superficial Feebly present. The Total
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Vhite Blood Count was 4,200 / ¢.m.m. and Differential
Count, Polymorphs, 65% : Lymphocytes, 35% : Monocytes
0% : and Eosinophils, 12%. Spleen was 1 F.R. increased

’

and Liver J.P.

Between the 2<nd and 26th days of illness a
few toxic signs apreared: ashen pallor with the '
faintest degree of cyanosis, extra-systoles, and
irritability. He continued to sit up in bed and
enjoyed his meals though he read less and found he
could only manage to cope with 'light' literature.
There was no sign of loss in weiéht and, even at this
point, on questioning he stated that he felt gulte
well though he looked a shade anxious. This mild
cburse was maintained until fever settled by lysls
on the 32nd day of illness. On the 24th day a mild
degree of tympanites appeared and remained for -three

‘

dayse

The Spleen at the end of fever was Just
Palpable and the Liver was 1 F.Be increased. G.T.
System was nofmal; Deep Reflexeé were increased,
amd-the G.Ues System was normal. Two months
Convalescence was granted and this was without

incidente.
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Comment on Cases of Group I.
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On examination of Céses in Group I the two
outstanding modifications of the usual course of the:
dieease are :-

1. A marked lengthening of the fever ( average

2l.5 days, as against the average for the
complete series of 17.38 days and of Group
IT of 14.5 days ).
2. The delay in development of Toxlicity in

some céses and its relative diminution
in others. This was a remarksble feature
in view 6f the long fevers, ( 32 days in
EEEE_E? 34 days in Cese 2, and 26 days in
Case 4.) ard in view of the relatively

Y . high_Temperéture reached dally ( 103 - 104
degrees F.) ( See Charts A,B,C, and Table
VII.)

After one had been shown thelr Tempefature
Charts Ey the Sister in the "ard Side Foom it was very
surprising to see all but Cass 2 sit up in bed to read
and enjoy meals. Qééf;l became toxie.after 24 days,

Case 2 after 16 days, and Case 4 not at all. Headache,

- e .
* retro-orhital pain, and resriratory signs when present,

were minimsl in 211 but Csse 2 « Casss 3 and 4, in splte
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of fever, both looked and felt surprisingly well.

Of all sixteen cases Case 2 alone showed
visible loss in welght. Insomnla was unusual.

0f CGroup 1, case 7 had the shortest fever of

this sixteen.( 14 days ) . This case did however

have a more rapid development of symptoms and was

temporarily more acute than the others, having severe
headache, cyanosis, and cardlo-vascular collapse
( See Chart D ) on the 12th day. Recovery in this
case was unusually rapid so that on the 19th day
of 1illness he was fit for transfer to another Hospital.

Cases 11 and 12 both West Africans, the first

of whom showed moderate, early toxicity with rapid and
compléte recovery, while the secord had a coincident
Amoebic Hepatitis which responded well to the
exhibition of Tmetine but left the underlying Typhus
untouched. The response to treatment was well seen

in the fall of the Leucdcyte Total and Polymorph

Counts.

It is perhaps noteworthy that in Group I
%hércases which proveditq have the longeét fevers
1 54, 32, and 26 days, ) reached the highest
Agglutination Titres in the series, as recorded on
the 21st day of 1illness. Cases 1,2, and 4, all had

0 X K Titres of 1/1280. ( This was the reverse of the
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finding for the entire series. See Tables I and II
and Diagram 1X ).

Group II.

Cases who had received 1 c.c. of Serub Typhus Vaccine
Three or more Days Prior to Onset of Symptoms.

- Y B B O 70 G A S Y W e R T Y G S D G e e e B N ew w v e P e o e BV e BN G G e e S G e G e B S Gn e o W

Cages NOS. 5, 6, 8, 9, 10,

Por Case Notes See Appendix "C" except Casge

9 which 1s reported here as sample of the Groupe.
See also Table VII of Agglutinations and Length of

Fever.

C&SG 90 55555 SprO DO A.IT;TQCOYO (’\N.AO)‘ aet.zs-

e " T o - TR W O e G S ey SR ar W G G G . G Yw  Wn  , G G SV

Admitted on 19th November giving a history
of not feeling fit since i?th November. He had
received 1 c.c. of Scrub Typhus Vaccine on the 10th
November. | '

On admission, he complained of gsevere headache,
retro—orbifal pain and retro-sternal pain, also
some cough with a small amount of muco-purulent sputum.

On physical Examination : the throat was

injected, the eyes suffused, and & few rales and rhonchi

were present in the upper zones of both lungs. Blood

Pressure was 100/70 m.m. Hg. , and there was slicht

epigastric tendernesse.

on Tschar was found on the anterior wall of the



- 125 -

left axilla and the related axillary glands were
greatly enlarged, rubbery, and tender. Other lymph
nodgs, especially posterior cervical were also
onlarged and tender. The Spleen was 1 F.B. Increased,
and the Liver 1 F.B. increased and tender. Wo rash
was seen. ( See Temp. Chart.F.l.) Fever rose within
48 hours to 104 degrees F. and remained s%inging
between this and 102 degrees I'. daily, never reaching
normal. Deep and Superficial reflexes were normal,
urine was normal. He lay cquletly in bed and had lost
the usual buoyancy of the West African. The Total
White Plood Count was 5,600 / c.B.m.n. and the

Di fferential Count, Polymorphs, 53%: Lymphocytes
38% : Monocytes 2%: and Fosinophils 2%, |

Progress.

During the first week of 1llness the above
mentioned signs and symptoms all iIncreased in Intensity.
Pronchitis developed severly and the headache became
most intense, Blood Pressure remained at 100/70 mem.Hg.
and Pulse Rate did not exceed 110 / minute. He lay
very quietly in bed obviously rather frightened.

On the seventh day his O X K Titre was 1/40, his
deep reflexes were abolished, and he wés complaining

of mid-abdominal pain.
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.The Second Week.

Fever continued unabated with contlmuation
of headache, and bronchitic signs. To these was now
added dyspnoea wlth a respiratory rate of 46 / minufe,
Blood FPressure recorded 95/50 m.m.Hg., and Urinary
Chlorides féll to 3 gms. per litre. Ry now the |
Spleen had increased to two and a half F.B., and the
Liver to one and a half F.B. Purther complaints wers
‘of vain in the right elbow joint with slight swelling
aﬁd both knee jointse. Acute laryngitis with complete
loss of voice was also present and the 0 X K Titre
was now 1/160. At this stage slight delirium with
maﬁiacal fehaviour appeared and had.to be dealt with
by intramuscular injections of paraldehyde. On the
15th day resolufion by lysis dommenced and there was
a sudden cassation of all symptoms and gradual clearing

of all physical signse.

-

Recovery was very rapid and he was fit to be

transferred to another hospital on the 18th day of

illness.

Deep reflexes now r eturned and became exaggerated,
Blood Pressure returned to 110/70 mem.Hg., Total Vhite
Count rose to 6,500 7 c.me.m. with a Differential Count

of Polymorphs 46%; Lymphocytes 48%; quocytes"4%; and
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Fosinophils 2% The Spleen had become 2 F.B. palpable
and the Liver also 2 F.B. palpable, while the 0 X K
Titre had now Arisen to 1/320.

Comment on Cases of Group 2.

P . . gy SV B S B B s W o B v I B GO G W W e B G - DS

Casgses of thils Group seemed to be less affectsd
in their course by inoculation than those of other
groups. It did seem however that in these five cases
the course of the illness was probably shortened,

( Average length of Fever for these cases 14.5 days
as against 17.38 days for the complete series.) and
only one case, described above, showed toxicity for a
short period followed by unusually rapid recovery.
Group II1. Cases vho had received 2 X 1 c.cCe 6f

________ - Scrub Typhus Vaccine during or overlapping
their Incubation Period.

- . o S e T e S T (R G S e K G S GRS B A A S e B e A e P @S S G S Gn o e G Y

Case 13. 89867 /3. A.R. of "X" C.R.E. Fort Mandalay.aet 30

B ey S O g By e B G T e T W B W G S e . T e o e .
B o a e o - . - o - - ~
o v o e o - o - - -

Admitted on the 28th November 1935 complaining
of slicht headache and chilliness since the 2lst of
November. He had been inoculated with 1 c.c. of Scrub
Tvyphus Vacoine on the l4th November and again on the

21st. o other complaintwas made.

¢n physical examinastion ( 7th day of the disease )

the only abnormalities detected were an Lschar on the
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ventral surfacd of the penis, with a lymphadenitis

of the groins, and a slight injectlon of the fauces.

No rash was seen. Blood Pressure was 110/70 m.m.Hg.
Deep and Buperficial Peflexes were present. No
abnormality was noted In heart or lungs. Spleen

was increased to 2 T.B. on the 7th day, and the
‘Liver at this time was Just Palpable. The Total

White Ce3l Count was 6,200 /c.m.ms and the Differential
Count jPolymorphs 65%; Lwrrhocytes 32%; and

Monocytes 3%. Thers was no abnormality found in
GastrOmIntéstinal or Génito-ﬂrinary'SyStems.

The ¢ X X Titre on the 7th day was 1/40.

Fever swung between 101/103 degrees F. dally.

( See.Tamp.Chart;}ﬂ) Buring the first three days after.
admission,therpaﬁient lay guietly in bed, ate well,

slept well, and made very little complaint of any

v

discomfort.

The Second Week.

e . e S O

On the 12th day fever resolved by lysis with
cegsation of all symptoms. On the 14th day Spleen
was 1 F.B. increased, and liver 1 F.B. increased,
while by the 21st day, the Spleen was Just Palpable
and the Liver was 1 F.B. still.increased.

on the 12th day, Blood Pressure was 100 /65 mm.Hg.,
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on the 16th day, 110/70 m.m.Eg. and on the 21st
day 115/80 m.m.Hg. Deep Reflexes bécame very
feeble on the 12th day but had returned briskly
by the Z2lst. On the 14th day the 0 X K Titre had
risan to 1/80, but unfortunétely further reults
were lost in & firevwhich gutted the Laboratory.
| A gecond T.WeB.C. on the 14th day gave
a feading of 4,500 c.m.m. with a Differ;ntialv_
Count : Polymorphs 50%; Lymphécytes 45%;
llonocytes 2j%; and Fosinophils 3%e

Case 14. 212782 Spr.W.I;Z. Eng.‘:*n. IQEQ' aet.45.

- . o - - N BN ST G o P Y e T G TS e M e . o - S

Admitted on 27th November 1945, on 4th day

- of illness, having besn inoculated against Scrub
Typhus on 18th and 25th Noiember. On admission his
only complaint was of slight frontal headache and
aching limbs for the past four days. Temperature wa s
swinging betwéen 100 and 103 degrees F. ( See Temp.
Chart G.l.) and rather irregular, though tendlng

to rise in the evening.

On examination ah Eschar was found on the

ventral surface of the scrotum on the right side
and the right inguinal glands were much enlarged
and tender. No rash was seen. Circulatory and

Respiratory Systems were normal. Deep and Superficiali
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Reflexes were likewise normal, and Blood Pressure
was 105/70 mem.Hg., the Spleen was 3 F.B.
increased and the Liver 1 F.B. increased. There
were no other abdominal signs. The Genito=-
Urinary System was normal. The Total White

~ Blood Count was 3,000 / c.m.me with Differential
Count of Polymorphs &6, Lymprhocytes 41p,
Monocytes 3%, and Fosinophils 0%. No Malarial
Parasites were seen. Throughout the first

week the patlent made no complaint except of -

‘a very mild frontal headache.

By the 7th day the Blood Pressure had‘
fallen to 95/65 m.m.Hge. and the O X K Titre was
1/40. The patient felt wonderfully well, and,
in view of all the signs, Chopra's Test and
the Aldehyde Test were done and found toO be
negative. Likewise Spleinic and Sternal Punctures
revealed no Leishman-Donovan bodies. |

He continued to sit up to take his foodv
and slept well, and, apart from the increase in
Liver armd Spleen, the only thing which ;upgested
that he was 111 wés the irregular fever swinging
now from 99 to 103 degrees F. dally. Blood
Prossure climbed steadily: 7th day 95/65 : 10th
day 100/65 : 15th day 105/70 : 21lst day 110/75:%

[ 4
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30th day 120/85 m.m.Hg.

The Spleen gradually recesded in size but
waq'stillnone and a half”increased by the 21st day
while the Liver héd remained at 1 F.B. increased.

From the 14th to the 18th days a small
degree of Tympanites was noted but the bowels
continuéd to funtion normally. During this
period also the Deep Reflexes were diminished but
nct cuite lost. To one's surprise the fever
continued, ifregular, up to the 30th day, when
1t resolved by lysis. { See Temp. Chart G.2.)

The 0 X K Titre rose to 1/80 on the 1l4th day,
but here again the later tests were lost by
fire. |

AL no.time were there any resplratory
or Circulatory symptoms or signs, and the entire
course of the disease was charaéterised by a
remarkable mildness when related to the irregular
fever. Recovery once commenced, was rapid énd
complete. Although no malaria parasites were
seen, there was a history of Chronlc Malaria,
and this was probably the cause of enlargement
of 3nlesn and Liver rather than a colncident
Kala Agar. A later T.7.Z.C. done on the 218t
day gave 5,40C / c.m.m. with a Differential

Jount of : Folymorrhs 44%; Tymphocvtes 507
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lonocytes 2% and Fosinophils 4%. Deep Reflexes .
returned and were equally increased by the 30th-
day e

Comrient on Cases of Group III.

P > P O T e o TR TS F e (" P ey TR S e B e T e N O e O S g

Despite the disparity of the length of
fever in thes» two cases ( 12 and 30 days ) the
most notable feature of both Wés the extrems
mildness and lack of toxicity. Neither was
really ill, both sat up in bed throughout the
illness and ate théir food well and neither
had any complicationse. |
Group IV. Cases who had recelved Three X 1 CeCe

———————— of Scrub Typhus Vaccline overlapping
their Incubation Perlod.

- v W 0 o S e P A > R e T T S e S W R S O o, S e S g, Sw e S e S

Cazes 15 and 16.

e S T Ty . e e o S

Case 15. 2156550 Spr‘- MeKe Eﬂganq T.E. aet.29o
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Admitted on g4th November 1945, on 3rd day
of 11lness having been inoculated with 1 c.c. of
Serub Typhus Vaccine on the 6th, 13th, and 20th
of Wovember. ( Three doses each of 1 c.ce ) On

.admission, the only complaint was of shivering,
and slight rain in the chest of two days duration.

On examination an eschar was found inthe

right axilla and the axillary and inguinal glands



were enlarged and tender. The tongue was céated
and dry and the fauces injected. The eyes were
suffused and there was mild photo phobia. Wo rash
was seen. Temperature on admission was 102 degress
F., and after remaining at that level for two days
commenced a gentle swing from 100 deprr~s to 101
degrées F. dailly, for 'the subsequent six days.

( See Temp. Chart I.)

During the first week the patient made only

slight complaint of cough and pain in the chest but
continued to sit up and take mourighment throughout.
Rales and rhonchi were found widQSpread in fhe right
chest but no sign of Consolidatlion. The Total White
Blood Count was 7,600 / c.mem. with a Differantial
Count of Polymorphs 69%, Lymphocytes 29%, Monocytes
2%, and FosinopHils Of.

' On the 7th day the Spleen was not‘palpable
and the Liver Just Palpable. On this day the Blood
Pressure was 100/55 m.m.Hge and the Deep Reflexes
equally diminished. The O X K Titre was 1/40.

o During the ond week of illness the signs

and symptoms gradually clearcd up and the fever

gradually resolved on the 12th day by lysis, with

complete cessation of all complaints. The patient

i sht or his appetite throughout the

did not lose. welg
i : fer on
course of his 11lness and vas fit for trans
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the 16th day to another hospital for Convalescence.,
On the 10th day his Spleenwas Just Palpable-
and his Liver'was not Palpable, Blood Pressure
was 100/70 mem.Hg. and Deep Reflexes still
diminished. T.W.B.C. was 5,400/c.m.m. with a
Differential Count of Polymorphs 56%,
Lymphocytés 40g%, lNonocytes 2%, and Fosinophils
2%+ By the 14tW day his Splecn and Liver were
Not Palpable and his Desp FPeflexes fuliy
returned. His 0 ¥ K Titre was now 1/80 and
~his Blood Pressure 0§/75 m.m.Hg.
The only other toxic symptom noted
was very slight aﬁdominal distension on the
12th day which reséonded to simple treatment at
once. Recdvery, once commenced, was very’rapid
and he was transferred on the 16th day of
i1llness apparently well. ( The final Agglutinations
In this case were lost in a fire at the Command

Laboratory.)
Case.16. 51186. Jem.F.S. Voh.Workshops. aet.25.

S om e S GIR G e e G G B S N A . T W S S e T AT au e S -
-

Admitted on 30th November, 1945,on the 5th
day of illness, naving been Inoculated with 1 c.c.
of Scrub Typhus Vaccine. on 12th, 19th,and 26th,
November. On admission the only complaint was of

slight fever and a slight frontal headache of
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four days duratlon.

On ixamination.:~ an Ischar was found in the right
EB;QEQQEHEQQEZQ, with accompénying 1ymphadenitié.

No rash was seen. Temperature on admission was
swinging between 102 to 104 degrees F. dally, but
immediately dropped to 99 to 102 degrees daily

for the next three days, resolution by lysis |
commencing by the ninth day and finally becoming
normal on the tenth day. This was the shortest fever
of all the cases seen. ( 130 Cases.) ( See Temp.
Charf Je)

The eyes were slightly suffused. No
abnormalities were found in heart, lungs, or
abdomen. Reflexes were unaltered. It was difficult
to persuade him to remain in bed since he
maintained throughout that he felt perfectly fit,
and, in fact, did continue to egt and sleep
normally.

Spleen was just palpable and liver not
palpable on the sixth day. Blood’Pressure vas
90/65,rand Deep Reflexes normale. Tn the Weil=-
Felix Test the O X K Titre was 1/40, 0 X 19,

1/80 and O X 2.Nil, and the Total white Blood

Count V,Ooo/c.m.m. while the Differential Count

was:- Polymorphs 52%; Lymphocytes 40%; Monocytes

8%; and T'osinophils O
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On the Tenth Day Spleen was Just Palpable, Liver

Not Palpable, and Blood Pressure 95/70 m.m.Hg.
The 0 X K Titre was now 1/80,0 X 19 also 1/80;
and 0 X K 2 Nil. The Deep Reflexes were unaltered

-

and Blood Pressure 95/70 m.m.Hg. By the 14th day
the Spleen and Liver were not palpsble, the Blood
Pressure was 105/75 m.m.Hr. and the O X K Titre
had risen to 160, 0 X 19 had fallen to 1/40 and
o/x-z remained Nil.

All fever,signs, and symptoms had cleared
by the 12th day, and the patient at his own urgent
request was not sent on to Convalescence as was
normal proCedu?e, but was returned to his.Unit on
the 14th day with a recommendation for" ten days
excused duty'.

Comment on Cases of Croup IV.

T Om G S T ATE e ST D S G s W T e W SR G e e e T

Fortunately, here aé}n Eschars with accompanying
Lymphadenitis were present to clinch the diagnosis
in cases 15 and 16, particularly so since the final

Agglutinations were lost by fire.

Tt was remarkable to see how fit these two
Cases Kept throughout, and 1t does serm probable
that, of all Groups, those who received three

inoculations most benefited and thercfore had the
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\
shortest of all fevers without any noticeable

toxicity as a result.

4]

Conclusions Kegarding Inoculation Cases.

The number of cases observed is much too
small to permit of any generalisations but the
following comment seems permissible,

On all Sixteen Cases only one ( Case 2 )
could really be sald to have been serioﬁsly 111,
and even in this case the course of the disease
was so modified that one 1s tempted to suggest

that, but for the inoculation he would prohably

have succumbed.

This record compares very favourably w@th
the over-all mortality of 7% and the fact that out
of 130 cagses fully 50% could be said to have been
severely toxic at one stage of their illness.

Mo doubt was left in the writer's mind
out that thé inoculations profoundly altered the
course of the disease in these patients for t he better,
‘and, in cases 15 and 16, almost aborted the disease.

| Unfortunatel& the general prophylactic value
of the Vaccine against Scrub Typhus could not be

followed up by the writer, ( owing to a Home Fosting)

and this has becn left to a SUCCEesSSOTre
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SUMNMARY CF THESIS.

i R Ll T p—

In this Study of Tsutsugamushi Diéease
“certain aspects of the Disease came prominently
to the notice of the observer, and, such as had
not been emphésised préviously, or had hitherﬁo
gone unremarked, have been specially stressed,
in. the course of an attempt to give a complete
piéture of the Diséase.

Outstanding in the Clinical FPlcture,
and possibly the key to the eventual successful
‘speoific treatment of the Nigsease, was the
Anoxia of Tissues vital to the Economy dué to

the Specific Vasculitis. This state itself most

readily observed as "Grey Cyanosis" is but part

of a vi cious circle where a depressed circulation
results in yet greater depression of the controlling
Hypothaiamio Centré. Possibly because of the above,
and in any event aggravating the position, qome

'~ further physiological and pathological changes:

Tachypnoea, Lxtremely Defective Ragal aderation in
ﬁhe earlier weeks of the’disease, and finally

the frequent occurrence of Tympanites of a
sefious order rather 1ate in the disease, all of

which materially diminished 7ital Capacityve

Another important symptomological group
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wele Lhose which suggested theot an.éigiiaemia was
basically the cause, viz: Anorexia, nauseaj‘vomiting,

eadéche; irritability, muscular tremor, cérpo-pedal
"spasm and tetany. These symptons were also noted to
pe related to a rise in Blood Urea and in some cases
“were followed by death in Uraemicé Coma.

Changes in Blood Pressure and the Deep

Reflexes have been followed in detail and it has been
~pointed out that in-the neriod of early convalescence

thero is a reactionarv increasé is Systolic and

stolic Fressures above average normal 1evels ’

{.l.

Di

e

while after the period of depresslon common to all
toxic diseases, there 1s also a reactionary increase
in Decp Réflexes, to such an extent that, in many
cases Fsaudo-Clonus was observed at the time of
transfer 4o convalescence. |

The integration andvbalance'of'SympathetiQ
and Parasympathetié Nervous System are said (by
Samson Wright) to be controlled by 2 centre in the
Hypothalamus (acting with the Fosterior Lobe of the
Pituitary) and it appears that this centre is
specially affectsd by the Vasculitls

Txperimental stimulation of the Middle

a

. . ~ ~ ~
Fypothalamus is sald to glve Ctaralac

Slowing, Increased Gastric
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Notility, Drowsiness, Torpor and'Hypoglycaemia,
( samson Vright 1944 ) all of which are familiar
signs in Scrub Typhus.

Attention has been drawn to Hephtomegaly
which is regarded as part of the immunologlcal
response of the Reticulo~indolethial Systeme.
"This is deficient or absent in fatal cases, and
probably on this account previously has been
overlooked.

It was in the most serlous cases who
ultimately recovered that the three signs :
Increased Blood Pressure, Increased Deep
Refiexes, and Hepatomegaly,’were most manifest.

An attempt.has heen made to e stablish a
definite relationship between the severity of a
‘case and its immunological response, as shown by
the Weil=Felix rise in 0 X K Titre, and attention
has been drawn to the prognostic implicationse.

From an Lpidemiological point of view
it was concluded that, in the aquisition of the

disease, the entry of a fresh body of troops

into an infected area was second only In

importance to the maintenance of the pre-requisite

level of Temperature and Humidity for the

development of the Tarval liite.
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Consideration of the cases arising
from two special Uniﬁs and other scatterea
cases led to the conclusion that many of the
troops were infected while indoors and
probably while sleeping, and, arising out
of this observation, instructions were given
that, in addition to other precaﬁtions,
Di-Butyl-Phthalate should be sprayed on beds,‘
bedding, floors, and n;pht-clothlng.

The problem has been raised of the
undoubted tendency to a spontaneous drop in
incidenbe of cases.to zero after the first few
weeks exposure to infection, but no satisfying
solution is offered.

Treatment still leaves much to be
desired; an increésed use of Oxygen and

Mersalyl is suggested.

In Part II a brief record has been given
with Case Histofies and Charts showing how
Inoculation during éhe Incubation Period modified
the Diseasein the direction of prolonging the
fever in some cases whilst at the same time

reducing to a marked extent the Toxicity of

tib diseass.
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In the course of Mass Prophylactic
Inoculation of a body of troops, a gearch
 made for'Eschars‘in.heelthy men who had been
exposed to risk of infection was entirely
negative.
A Bibliography has been compiled
after consultation wlth the recent
] - Blake , F.G. et alia i Ref, 14.;
comprehensive collection by & Kehle , G.M. et alia ( Ref. 79,
and fiftyftwo recent recent references
added thereto.
| Seven Tables, Twelve Diagrams, and
Temperature Charts of Twenty-Flve Cases have

been added in 1llustration of points raised

in the TexXxt e
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THL COMPLETE CASE HISTORY OF A TYPICAL FATAL CASE.
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2843 KARTAR SINGH aet .35
(I: of C IndoCoMoPo) '

e

Direct admission to Hospital from a local Unit,
on 6th July, 1945. .

'c/0. Fever, rigors, and severe headadhe of four
davs duratione.

On Examination: A very well built man With

W vy € g e T 0 o G S O e

obege shdomena

Skin: An erythematous rash noted on abdomen,

chest, shoulders and back, morbilliform

Ay

in character.

schar:None detected.

Glands:Inguinal rlcnds increased in slze and

- o a . o

Tangue: Lightly furred centrally. Lars, Nose .
and Throat all N.A.D.
Suffused, pupillary reactions normale

Optic Discs normal.

C.V.3S: Apex Beat 32" 1, of Nid-Sternum in 5theI.S.

seart Sounds, pure and regular, Pulse
Rate 100 / min.

Blood Pressure, 120/80 m.m.Ege
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R.S: . Excursion normal.  p.y. normal.

- om g

V.F. normal. ©No adventitious

- .

sounds. Resp.Rate 28 / min.

Abdomen: Obese, not distended, no ascitese

- e e

Liver: Not Palpable.

Spleen:  Not Palpable.

- - -

UOG'OAS; . N.A.D.
C.N.S: Deep Peflexes slightly and equélly
diminished Skin Reflexes: Abdom. ]+

Cremasterics +
Plantars Rt.y Lt. ¥
No Neck Rigidity.

Blood Negative on slx occasions.

for
M.P.s:

T.W.B.Cs 7,440 / crm. Polys. 70%; Lymphs

29%; Monos. 1%.

Progress, Investigations and Treatment.
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(See Tempersature Chart § for entire
course of Fever)e. A

9.7.45. Referred to Medical Speciallst who
T prdered transfer to Special "ard.
Temp.Rising, Rigors every few hours,

some Tympanites, Chest clesr, Resh

fading. T.103-104 deg.F. Pulse 118/

mine
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‘Resp. 32/min.

Well-Fellx:

12.7.45.

13.7.45.

o o - P

14.7 .45,

T o e 0 e o

15.7.45.

el ST

0XK 1/25 Give Fneme and Full Anti-
0X19 1/25 , - ‘
0X2 WNil. Malarial Treat. Mist.
Carminative 4 Waurly.
Eyes stlll suffused, Ingpiratory
Rhonchi have developed at all arease.
Give Acetyleholine 0.3 mgm. and |
Peniéillin 15,000 Units 3 houriy.I.M.
liore toxic, Pulse 120: Temp 104.
Resp. 40/minute. |
? Patchy consolidation in both

lungs. Nurse in Fowler's Position.

gerum Chlorides e... 450 mgm./100cc.

| mmmemmeneme-=e~ Nikathemide 1 cc.S.0.83.

Blood uulture... Sterile.

Placed on D.IT.Liste.

- e G . G € G -

Blood Urea ... 62 mgm./100cc.

Record Fliaid Ralancee.

Very Toxic (See Chart V). Give Brandy
2 oz. 2 hourly.
In continuous
fluids.

Inépiratory Rhonchi, patchy,
Bronchial Breathing.

Above signs, with accentuated 2nd.
pulmonic increase in Tympanites,

verv drowsy, eyes congested.
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16 .%.45.  3lightly less toxic, 2nmd. pulmonic

. o - -

sourd less noisye. No increase in

consolidation.
Weil-Felix. OXK 1/250 Wwidal To 1/40
e m————— X190 1/25 ~==== AQ Nil.
| 0x% Nil. .

T.W.B.C. 5,800 c¢/mm. All treatment

————————— continued including
17.7.45. Penicilline.

Urinary Chlorides. 2 G. /Litre. Give Oxyéen in Tent

e b e ————

Oedems . of ankles ard 2 hours in

bases of lungs. More elght.

Tympanites. Respirations

60/minute. Blood Pressure  90/65 mm.Hg.

-t e W g P I - = v

ixtremities warm, no sign of* venous congestion.

Extreme myocarditis -~ Give:~

Tic~tac rhythm, regular. Strychnine gr.1/60.

Breathing very shallow 4 hourly
alternatizrely with

and rapid, greatly impeded Pituitarin 1 cc.

by‘extreme Tympanites. Spleen 2 FB: +
Liver 1 FB +

Only complaint is of exhaustion. Deep RefleXxes

St111 no Nuchal all absente

Rigidity. Kernig's sign
Negative. Optic Fundi Normal, E. and L.

Urinary output in
24 hourse.. 28 0z. -



18.7.45.

0 B om G S . =

19.7.45.
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- o o —— -

Heart sounds of better quality. Discontinue

Strychnine.
Less distressed. Oedema I.S.Q. yehnine
Continue
all other
treat.
widal: T0/1/40. AO Wil. Give Digoxin
————— 0.75 m@‘n.ItV.

Weil~-Fellx. OXK 1/500
0xX2 'WNil.

Serum Chlorides 250 mgm %. Glve Lphedrine gr.i.

TS e —————— ) Iol\v’io t.d'oSo
09.00 hrs. Condltion deteriorating.

~~~~~~~~ - Stop Pitultarin.
P.136, T.1C2 deg. R.58/min.

Occasional Extrasystoles.

Tic-téo rhythm. Wo cardiac

enlargement or Venous Congestion. Incontinence
of urine. Blood Pressure 110/70 mmHg.

Subsaltus Tendinum present. Deafness marked.

Blood Urea: 76 mgm/loo ce. T.W.B.C. 10,400/

------------------- Crmm «
widal: T0 Nil. AO Wil.
Weil-Felix: OXK 1/500

0X19 WNil.

0X2 Nil.

16.00 hrs.

P - e . o W -

Pulse reduced to 118/minute.

Repeat Digoxin
0.75 mgm. I.V.

23,00 hrs. Slight spas8ticity of muscles of

arms and hands. Also neck rigidity. Frequent

extrasystoles and extreme veriations in
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rhythm and volume of pulse. Resps. 60/min.
Fully conscious and makes no complaint. Oedema and
Tympanites Increasing. Still'taking nourishment well.

Atropin 1/100 gr. 4 hrly.
Repeat Dlgoxin 0.75 mgm.
20.7.46. v (Vo need for intra-
e 4 venous flulds).
Pulse irregular and Dicrotlc.

(See Temp.Chart V.) ,
Give Hypertonic salilne

Spleen 2 FB+: Liver:13FB+ by mouth.

T e - — -~ om v -

2l.7.45.

R on o oman on e w0

Urinary Incontinence.
Otherwise slightly improved.
Less Tympanltes, Less Oedema of legs

and bases.

Carno-pedal spasm present. Urine; S.G.1020 Albumin,

a trace.
No. sugar or Bile. Chlorides 2 Gm. / Litre.

22.7.45.

Volume and Tension of Pulse improved. Give Hypertonic
Glucose~Saline

Conc.20% in
80 cc = 20 cc. )
Now obstructive slowly I.V(10 Gm).

Low ruttering delirium and

restlessnesse
and difTicult to feed. Carpo=

Pedal spasm apparently helped by

Saline Crelly. Subsaltus Tend inum merked.

Lips Tremulous. OXygen continuouse.

Dullness Fight Pase and large ralese.
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POOr Air Intry at both bases.
o Creps. Oedema of legs increasing,
No ascites.

3lood Urea: 364 mgm/100cc.

. o - = "

Urinary Chlorides: 2 fm. / Litre.

L I e R

Unconsciousness temporarily restored by I.V.
glucose Saline Conc. 20 cc 20%.

widal: TO Nil AQ Nil. Weil-Felix: 0XK/ 1/640.

- - e - . oo e . O v -,

08.00 hrs. Further deterioration, again semli-conscious.

mlood Fressure: 120/60 mm.Hg. Repeat Hypertonic
--------------- Glucose 20 cc.

Slight cyanosis, as above.
Slapplng 2nd.Pulmonic sound..

Faint systolic at base. No enlargemsent. Give
Nikethamide

and Brandy
SOO‘SO

23 7e45.

12.00 hrse. Again fully conscious,
4ble to speak and recognlse

Vpeople. Respiratory rate 68/min.
Pulse 160 / Min. 12.45 hours. Explred.

- T g % S SO W s SO SV GID B SR T A G B @ A

(on 21st day of illness)

POST - MCRTEM REPORT.

- -
- W = g O S g S G e BT S S =

Performed on 23.7.45 at 14.00 hrse.

Body of & well developed moirrately well nourished male,
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viii,

with distended abdomen and oedematéus 1egs.; Rigor
Wortis not present.

Brain: Slightly .oedematous, vessels of pié aréchnoid
;;;;;;téd but no petechial haemorrhages seen on section
of brain. W

Pleurze: 4bout two ounces of serous fluld contained.
;;;;—;ahesion'of petietal to visceral layers at right
apex. | .

Lungs: Rt. and Lt. both intensely congésted and
;;a;;;tous, muco-purulant secretions expressed from
bronchi and bronchioles. One patch of red hepatisation
in right middle lobe, but in spite of all this all

sections of bLoth lungs float in water.

Pericardium: TWNormal.

- - g

Liver: Very slightly increased in size, c¢ongested,

nutmeg appearance, with an increase 1n appearance Qf

fattinesse.

Tncreased in size by one half, consistence

normal.

Stomach: A few submucous haemorrhages present.

T -
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Intestines and Pancreas: Both normal macroscopically,

- e T e S B B P O v e O B8 qun e R o e GRS S

but distended with gas which rushed out with an
audible hiss on gut being pricked.

Kidneys: Both normal in size, intensely congested,

o - e T - o o =

cortex reduced in depth, capéule strips readily.

Supra-ranals: Apparently normal.

" . DS o N Pt o e N

Urinary Dladder and Prostate, normal.
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FULL CASE RIPORT OF A VERY SEVERE CASE WHO FINALLY R=COVLERID.

Sy R P oy WD S By 4R i 7R W G ST G AU D D e B R (I R T G W e P v e G U8 TS A gy W G R e NE G e PR M o G W un e e I e e e S

No. 54035, HARI SINGH. Ages.. 38, PRank.."5/0.

Jnit : Advanced Depot -~ Burma. Service -~ 10.

Disease :~ RICKETTSIASIS ~ 3CEUE. Station: MANDALAY.

L B e . N s . . BB PGP G Gwe S A G e B W= - o

12.9.45. Fover for past 5 days without remission and
gsevere constant headsche.

P.H. No Malaria or Dysentery.0n Suppressive
Mepécrine. Arrived in Fort Nandalay 28.8.45.
D.B.P. used once.

0.A. T.104'. P.110. R.28. Well-built and
nourished. Lyes Normal. Glands Nil. Tongue
white,furred, margins sore., Throat N.A.D.
§5i§ dry macular Pash, fadings Eschars: Ft.
Ant.Axill Fold. CVS. A.B. 33" Lt.uid.
Vthel «Se Sournds pure and regular. E;Eﬁ:
140/90 m.m.Hg. R.S. Poor air entry Lt.
Bases No advent sounds. Abdomen N.A.D.
Liver N.P. §P__1_g_g_r_z N.P. UGS. N.A.D.

BEINE. N.A.De Co.NeS. Deep Feflexes wery

'sluggish. Abdominals: +| +
4+ 4+
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INVESTTIGATIONS AND PROGRESS.

B/S.3 Weg for M.Pes.

TWBC . 6/800/cm. Differential :-
Pe74%:L .24%: M.1%: E.1%:

Widal TO.M1l. AO.Nil. Well-Felix:
0XK20: 0X2:20 : 0X19.20.

15.9.45. 4 few inspiratory rales, and

at
" rhonchi. Poor entry/bases, has

less toxicitye.

16.9.45. Toxicity remains, pulse rapid,

feeble.Slight tympanites.Spleen 1.FB.

B.Pr. 120/85.

18.9.45. Very much more toxic,
grey colour, sweating. Rapid
feeble pulse, marked dicrotism.

T.105'. P.132. R.34. B.Pr.
100/80 m.m.Hg.Deep Reflexes lost.

Blood Urea.Spoilt Rpte

Lo

Widal Weil Felix OXK.20. 0X19 20.

0X2 20.

Page 1i.

IREATMENT.

Mist Alkell. 1 Oz.
4 hourlye.

Glucose Soda Drink.

Mi St .Expec te Stim 1 oze.

Stop Mist.Expect.Stim.
and give‘Mist.Asthma

1 oé. 4 hourlye.
I.V.Glucose Saline
céntinuous.

Coramine 1 ampe.4-hriy.
Penicillin 15,000 U.s
) hfly. Ca CGluconste
in altern. pts &5 5
ptse in all;

Discontinue Coraminc.




o T - = - o= -

19.9445, Slightly improved. Less

Toxic. Pulse. Better ¥olume.Tongue

moiste. T,103'. P.100.R.30.
Tympanites.

20.9.45. T.104'. P.120.R.40.
Toxié but feels better.Very
poor air entry.Rales and
Craﬁes at bases.Tympanites
worge,marked distension.

' 21.9.45. Loss toxlc this
mofning,very exhausted.B.Pr.
105/80 m.m.Hg.Pulse feeble,
Compressible - Tonkue moist.
Losing weight. Stool - No

Exudate or Cvae.

21.9.45. TWBC .8,800.DC«~P.67%.

R 030700 R’Icl%o E 02%.

22.9.45. lore toxic again - pale

greyish colour of skine

2%.9.45. 0900 hrs.Much worses

Semiconscious, can barely respond.

Deer reflexes abolished.Beyond

complaining.Heart almost inaudible.

B.Pr.100/75.mm.H

improved .T.10 3.4'.P.1®B/m. R.36.

Page 1i1ii.

-

Continuous Glucose Caline
with Ca Gluconate in alt.
pts. 5 pts. Continue Ieni-
¢illin 3 hourly.
Acetyl.Chole.3 mg.l.l.
Saline washout. 2200 hrse.
2 pts (lucose Saline with
50 é.c. 30% Glusoee - Ca.
Gluconate 10 c.ce 10% in
each pint.
Acetyl Chlor..3 mg.l V.
Pituitarin % c.c.bd.Saline
washont.Rpt. above

treatment.

Glucose Saline with
glucose 30%. 50 ceCe and
Ca Gluconate 10 c.c.10% in

’

each pint.4 pints-'in all.3.T. |

~+.1800 hrs. Circulation
ge1lc00 NS
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Tympanites Severe.Oedema of legs
lncreasing.

24.9+45. Blood Urea. 56 mg.%

widal TOR0:40 M1.7eil-Felix
0XK.80: 0X2.40. 0¥19.40.

Still critical but shade of
improfement.

25.9.45. Central Jirculatory
€ailire. Gedema of handsjfeet,
leg
Deep reflexes normal.Less
Tympanites.1400 hrs. Very Toxic.

LY
Tympanites worse again.

2200 hours.Slightly less toxic.

26.9.45. 0900 hrse. Distinct
.impfovement.ﬁonsiderebly less
toxic.Cedsma of feet persists.
Extremities'warm}Some'reaction
to Gluéose saline in tissues of
Rt.Arm.Less Tympanites.B.Pr-.
115/60.m.Hg.}_c’_3_(_)_Q_1;1_1‘_§. Greatly
distended again. |

274945, 0900 hrs.Very exhausted.

Oedema of emtremities. Still

s extremitios warm. B.Pr.110/75.

Page ive.

Continue I.V.Glubose
Saline. ¢.Cluconate. 14
pints over 36 hrs. then

stopped.

Intirely fluids;milk and
brandy 2 hrly. Push/Fluilds
(lozﬂmmﬁhm].mm.
2 hrly.) Digoxin 0.75.T.V.
Atropin Gr.1/100 stat.
Mersalyl 1 cfc.( on trial)
.M.

1. Hot Compress to Pt.irm.
2. Brandy in milk oz.l. 2
hourlye.

Se Corémine 1.75 mg.4 hrly.

4, DigOXin OosomgoI Ve

B, Pituitarin % C«Ce4d hrlye.

6. Acetvl.Chol.3 mge.
five Pituitarin 1 cc.stat
C.T7. as above.

Try oxygen 15 m.in 1 hr.

-
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increasing.Crepcs at both 5ases.
rey colour. Lxteemiiles bluish
but werm.1800 hrs. Slight relief
vwith Oxygene

J O

0900 hours. No alr

2859.45.
entry ét bases. Colour a little
~ better. Tympanites.marked.
Heart sounds régular,%ulse 130
T.Remitting R.48. In general
condition just a shgde 1esé'
criticale. 1600 hrs. Slightly.
less toxig.Very exhausted.
‘Good diuretic response.
29.9.45.B.Pr.150/90.ls greatly
improved. Pulse 88/m good
volume regular R.28/cm. No
distress.V.F.0XK.160.0X2.20.

- 0X19.20.

30.9.45. 0900 hrse B.Pr.115/70.
Pulse fair volume and tension.

Very drewsy as result o

Resp.28/mm.Oed ema of legs greatly '

increased.

f Sedat i\}e .

“Page V.

pel‘ BoLoBo maSko CoTo

as above.

‘7. Repeat Mersalyl. 2

CeCo 1oeMa |
1.

1. Convalescent-
Ser’\lm-f) CeCo 1010

o

Ozggen Conte Pltultarin

L c.c.bd.Coramine 1.75

Mg e

=

iven Péraldehyde 10 e.c.

1M at 0200 hrs.(by OLO.)

convalescert Serum

5.c.c.Digoxin O.5.mg.

Fituitarin &+ c.c. Vist.

“tt.0z.1.2 hrlye.

2

ngffain.

C
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URINE. S+G.1010/Alk.Alb.Trace
-Bile.Sugar Nil. Triple Phosphates.

No Organic Deposits.

1.10.45. Less toxic, but very
exhausted,drowsy,apathetlic.
skin breaking over rt.buttock.
Doubly incontinent. Urinary
Chlorides 3 gus. per litre.
TWEC .8,800. P+45%.Me3%s L+50%e

E.E%. Difterential.

2.10.45. B.Pr.125/75.mm.Hg.Drowsy,

—

A 3
responds when rouseds.

3.10.45. Wuch less oedema of legs.

—

Much more conscious,awake,

responding. Pulse better quality

Page vi.

Limit fluids to 5 pt=.

daily. (Present intaks

12 pts. Out 7

ptSO)

Salt free diet.

3.Convalesc.SerumeS.cc.T,

DigOXin 005-mg00ﬂceoI.M¢

Mist.Cafﬂin.Cit,

4.Convalescernk

CoTcMersalylo‘2)

5. Convalescent-

CaTo = .-

and volume.96/min.ExcretingA1arge;,'

quantities of urine,becoming
continent.T.falling. |
4.10.45. Much improved.Taking
intebtest in everything. pladder
undér control.Jontinent, now

passing quantitles of urine.

NMersalyl Z2.C.Ce

0Z.1e4 hrliv.]
Serum. H5.C .2
C «C GI -NI.

Serum.5.c.c.
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7.10.45. Marked Improvement. Bed sores

healed. Very little oedema of legs.

Actively téking interest. No tympanites.

Heart-soundé Improved.’

8¢10445.TWBC « 640041+ P o53% L 041%E o 3%

: M;S%. Slight fever last night. Bed sore

has'sloughed and now pus had formed Hypertonic Saline
’beneath. ' | thrice dally to

15,10.45, ™idal. T020.40 Wil. Veil-Felix  sore anmd Penicillin

0XK40. OX2.Ni1.0X19.N1il." 30,000 Unlts 6 hriy.

16.10.45, Reflexes - returning.

Liver : 2.F.B.4. Spleen.J.P.B.P.145/95 mmli.

mm.He . '

25.10.45. Blood for Widal & "eil Felix.

30.10.45. B.Pr. 150/100. mmHg.

51.10.45, T.R.B.L.74,030000. Patient is weak. Mist Iron Tonic

P0120¢ Hb.12.5 ng/loO CeCoe 02010'F1uids..

3.11 .45, Now fit to proceed to Maymyo for
1 month Convalesce.nce to be fOllOerd b'y’ 2 months gick leave

if possible. — An almost ratal case of Scrub Typhus now

1left seriously debilitated,unlikely to be fit for mervice

in less than another four months.
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A SYWOPSIS OF THE REMAINDIR OF
INGCULATED CASES RFEFERFXD TO IN
) THE TRAT.

R e e o T e e ST N G P T B G O B P gy B G e . g -

‘GROUP I. CASE II 10684 . Fapu.P.,C.P E. handa]ay.Aet 27.

admitted on Movember 17th 1945, complaining
of headache and not feeling fit since 14th November
2 days after being inoculated with 1 c.c.Scrub Typhus
Prophylactic Vacecine..

.On wxamination: no abnormality was detected
séve an Lschar on the ventral surface of the penis,
glands in both sroins enlarged and tender, and 2
.,faint llacular Rash, best seen, Or rather, felt, over
the trunk and shoulders. ( Patient was very dark—
skinned.) slthoush therpatient was slight%y apprehensive
the only real indication that he was i1l was his.fever
of 102-103 degrees F. daily, ( Ses Temp.Chart Bui )
but hé sat up in bed, ate, and felt quite well.

| Oon Admission his Spleen was not palpable,

his Liver 1 F.B. increased, his 3locd Fressure 100/60

m.Hg., Sire ulatOI’] and Posnwra*'orv Systews werc

normal and Deep and SuperflClal reflexes normale

™ha Total ¥hite 3lood Jount vas 4,600/c .ri.m.

- fely
and Differontial Count, Polye 67p, Lymrhocytes 31z,

¥onocytes 2%, and Hosinophils 77e Trine was normal,
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~and thers were no digestive disturbances. The 0 X X
Titre on the 7th day was Nil.

Progress :- During the centire first week following

admission there was no material change in his
- condition from the above while Temperature was
maintained at 102 - 104 daily, and on the 14th
day almost reached 105 degrecs F. Ieantime there
were neither chest, Gifdulatory or Respiratory
éigns.
By the 14th day the Splean had become

Just Palpable, the Liver 1% F.B. increased, the -
Blood Pressure 100/70 m.m.Hg. and the O X K
Titre 1/40. He was depressed but was éating well
and sleeping reasonably well.

| On the 15th and 16th days however, a
,Change came over him and toxic signs commenced
Afo aprncar. Respiratory rate increased to about
40 per minute ani Pulse to about 140 per
minute while Temperature remained sustained at.
aboﬁt 103 degrées F. Bronchitic signs appeared
with very poor aeration at both bases and a
pallid or "grey cvanosis'. Slight tympanites
appeared on the 15th da

y but never as troublesome

as in the un-~inoculated casese
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Oxygen was administered in an Oxygeh Tent
and gave marked objective, though 1little subjective
improvément. o
Hié appetite had flagged and he was obliged
to lie flat in bed; he was markedly despondent and
slightly drowsy. .
Tha next development was Cardio-Vascular
Collapse with marked c¢yanosls on the 2lst day of
illness.‘( See Temp. Thart B.ii.) Blood Pressure
dropped for 24 hours to 80/50 m.m.He. all deep
r=flexes were ébsent, marked tympanites had appeared,
and 0O X K Titre had reached 1/1280. Temperature
fell to subnormal, respirations reached 56.per
minute and pulse rate 144 per minute. There was
slight patchy consolidation at the Left Rase.
He was now obviocusly critically %11 and was'placed
on the D.I.List. With continuance of Oxygen,
’intra—Venoﬁs'GlaCose Jalines, and Trans?Nasal‘
Feeding he rapidly paésed this crisis. Pemittent
Fever rising to 101 degrees F. daily now ensued 
and continued up to the 35th day of illness.
Recovery was rather slow and actompanied by marked
loss in weight. A trace of albuminuria noted on

the 21st dav. Blood FPressure had climbed to 120/80 mm.Hg.:
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by thg 34th day. Deep Reflexes had returned
and become ﬁarkedly increased with some
pseudo~cloms by the 30th day. On the 32nd
day he developed a furuﬁcle of the upper 1lip

but this responded almost atvonce to Penicillin

5,000 Units three hourly to a total of
360,000 Units, Intra-Muscularly, thersby
reducing the Temperature finally to normal
_on the 36th day of illness. ( Sna Temp.

Chart R.ili.) |

COnvalescencevwas prolonged and Tischarge

from the §érvice was recdmmended..This was the
most serious of all sixbteen cases who were
inoculated. It appeared that the onset of
Toxicity was probably delayed by the inoculation,

but the toxiclty could not be sald to have been

diminished.

' Kdmitted on November 21lst 1945, complaining
of haVing had a rigor, headache andé backache all
dating frdm 14th Novémber on which date he
réceived an inoculation of 1 c.c. Scrub Typhus

Propnylactic Vaccine.

On Zxamination the onlv rhysizel signs were
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an Igchar on the right lumbar regibn and some
snlafgement and tenderness of the right
inguinal glands. In bfief, the following
indicates the course of the case :-
Continued Fever bétweﬂn.103-lo4 degreos Fe
for sevenfeen days resolving by Lysis.

( See Temp. Chart D. )

In spit5 of this high and éontinued fever
the patient Tooked and felt surprisingly well
throuéhout, and there wers no subsequent
complications. Changes in the physical signs

may be tabulated as follows )

Admission. end. Veek.  4th Veek.
§pleen. ) 1. FeBe FeBo " JeP,
Livere. 1l F.B. 1-F‘B- . jg;"' FeBe »

L)

2lood Fressure. On 7th,10th,12th,14th, 2lst,

24th days of 1llness. 100/60, 95/55, 90/60,

95/65, 100/70, 110/80 m.m.Hg.

Total ¥White Count and Differential Count.

On Admission : T.W.B.C. was. 5,200/crmm,

Polymornhse. 77%. Lymphocytes 22%,
Fonocytes  1j%. Iostinophils.WNil,

} 6th da 'Da IT C‘;‘N‘GBQCQ ’vi’S.S :‘4000 /’/mezo .
ot Y yFOlymOPphs./?S%. Lymphocytes.23%

Monocytes 2. Lostrophils.Nil.
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P

Agglutination Titres 0 X K.

. O G . SR D D oy Gm e G G G W G R v GHD e Gha e G

7th day, 1/40. 14th day 1/80. 2lst day 1/320.

P

Deep Reflexess On Admission Normal; 3rd week

Jde

dim

2]

nished; On discharge -~ increased.
This patient was transferred on the 24th
day from onset making an ezcellent recovery.

CASE IV, Abro. 600. Cantain L., Purma Depot. Aet.23.

R e . et - O B N S PO S MY e P e G B e e ove S e GE o W S e G G S Set gw B D WY e W B Gv

Admitted on 20th Moveuboer 1945, the sixth
day of illness, complaining of malaise, lassitude,
slight headsche and suffused eves. Ee had received
1 c.c. Scrub Typhus Prophylactic Vaccine on the
12th Yovember, £ days prior to onset of symphoms.:
Oh Examination, he too proved to have an Eschar’
in an early stage on the Left Fiank enteriorly and
a morbilliform rash o%er all the trunk. There
was, moreover, great increase in the left inguinal
glands and they were tender. Fever on admission
was 101-102 degrees T daily and COntinued'in'type.

(Sse Temp.Chart C.) Apart from the above mentioned,
other signs were absent. Thls state of affairs
continued for 26 days Surineg which the patient sat
up in bed and ate heartily everv meal. He lost no

‘welght, had no compllications, and the only other
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symptom was a mild degree of insomnias. One
interesting feature was that the Tischar appeared to
abort about the 10thday and never formed & proper
necrotic coagulum, though it dld leave a scan.

This was the only case in the entire series in
which the Hschar was seen to abort. Other
findings durin@ the course of.the fever were

as follows :-

Admission. 2nd «Week. 4th Week.

- e Sy W om o O - - — oo - en an - ow .

Spleen. JePe ‘ 1.F.B. JePe
Lng{. i JePe ‘ 10?080‘ 1'%' F.Be.

Blood Pressurece.

on 7th, 10th, 12th, 17th, 19th, 2lst.

120/70, 110/65, 125/70, 110/65, 110/70 mm.Ho.

Total Yhite and Differential Countse

D A T T = . - O S TR O - . g MO e W (30 G PE e W e @ v @A S ghe W

On Admission TVBC. was 5,000/cmm. Polymorphs.46%.Lymphs«51%e
Monocytes 3%. Bosonophilg. Mil.

On 21lst Day. T.W:B.Co 5,400/crm. Polys. 44%. Lymphs. 49%.
’ MOnOCy’Ges.'?%.Eosons oMl

Atgeglutination Titres O X K.

- - G BB~ (e . % AR . S S TR M (T O o e €

 On the 7th day, Nil. 14th day, 1/P0. 21st day 1/1280.

Deecp Roflsxes. On admission Wormal. 2nd week Lost.

4th week increased.
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There was very slight tympanites on the 21st day.
1t was most noticeable that toxicity was

greatly reduced, and this was most remarkable

in view of the sustained high fever. He was

rather 1lrritable but perfectly clear mentally

throuynout ant was able to enjoy roading.

There were no complications and in the end his

recovery'was guite rapid.

CASE VII. .95077. L/Nk.S.S., C.R.E.Coy. Aet.27,

el e . e 3P B A o IS e B e G0 PR Gy TV e S T Ot Y i e T T S e e S ewe S

Admitted on 2Znd November 1945 complaining
of six days headache, fever and paln behind the
eyes.

' He had recoived 1 C.Ce Scrub Typhus
Prophylactic Veccine 2 days prior to the onset

of symptoms.

adiission, in addition to the above

5

or
complaints, he was constipated, had lost all.
appetite, and appeared acutely il1.

- On examﬁnation : The eyes were suffused,

the uonguendry and furred. Mo Ischar and no

rash were oboervcd though there was a slicght

13

gensral incresse in lymphatic glanis, anc¢
A= -
™

on admission was 103 Cepgrees Fo

temperature

N X v okt - T T



APPTADI X g™, Pase 1x.

There was slipght tympanites and a gmall degres
of cyanosis. From this it will be seen that he
wag admltted in a much wmore acute condition
than eny of the other cases. (See Temp.Chart )
Othef findings were as follows :-

LﬁsdmiSSiont 2nd eek. 3rd ‘-Neeko

Snlaen. NoPo JePe NePo
Liver.  N.P. 1 FoBe 1 F.B.

Blood Pressurec.

On 10%th, 12th, 13th, 14th, 16th, days of 11lness.
98,/75,80/50,90/70,95/70,95/70 m.mn.Hge.

Total Vhite and Differential Countse

TVBC. 6,400 cmm. Polymorphs 6C%, Lymphocytes 37%.
{ on 11lth day . 7). Monoccvtes 2%, Sosinophils 1 %.

Agplutination Titres, 0 X K.

On 7th day, 1/40; 12th day 1/160; 19th day 1/360.

Daen Peflexes. On Admission,diminished equally;

2nd week, absent; 3rd w?ék, returning,
still feeble.

On the 12th day there was a severe
circulatory collapse necessitating Intra-vVenous
nlucose Salines and Pressor drugs, but, as in othsr
similar cases, recovery was rapld. He was fit for

transfer %o énother hospital on the 19th day of illness,

LA W e A T e ranc Ll i e i
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cast XI. 63074 Sprefs 26 4. COV (.f.) Aet.22.

Admitted on 16th Yovember complalning of
pain in the jaws and.ears all the previous night
and fever with headache for the past six days.
He had been lnoculat.d with 1 c.¢. Scrub Typhus
prophylactic Vaccine on the day of onset of the
fever. | | |

On Examination.: he wag found t0 have an
wgchar on the posterior surface of his scrotum
“and an inguinal adenitis, but no rash was
" discovered. There was a slight bronchitls and
his leer was slig htly tender on the 12th day
of 1llness.,

Tymﬁanites was present to a small extent
on the 13th day and on thersame day a,littie
frosh blood was seen in the stools.

Fevar wés continued between 102 -~ 104
for fourteen days and subsided by Lysis. (See'
Temp. Chart . .) Other findings‘in this case

were as follows :

I RARER S

i AR S Ees T ATER A RS

PSR
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On Admission. 2nd Week. 3rd Weeok.
Spleen. choBo 4.FoBo 2.F.R.
Liver. 1.7.8. 1%.7.8, 2.F.2.

e e

Blood Pressurea.

On  7th, 12th, 14th, 17th days of 11lness.
100/75.90/60.95/60. 120/70. mem.lp.

Total White and Diffsrential Coﬁnts S~

A D o G B g TS P Gt SO e T SE a0 o e T s T g G AR G5 ane B e P g - P g

T.%W.B.C. 8,400/crm. Polymornhs 554+ Lymphocytes 43%.

(10th day.) © Yonocytes. 1%, Eosbnophilsel%.

T.W.B.Co 7,800 /cmm. Polymorphs 58%. Lymphocytes 40%.
Monocytes 2k Eosinorhilg.Nil.

Lgglutination Titres O X K.

On 7th day Serum : l4th day, 1/80, 21st day 1/160.
SGptiOC. ’

Deep Reflexes. were absent on admisslon but

returned amd were generally Increased prior to
transfer;

In this case there was moderate sarly
toxicity wilth rapld and complete recovery and

no.complication other than rectal haemorrhage
from haemorrhoidse

sdmitted on 12th Hovember couiplaining of

fever, frontal and occipital headache, and

TOAERRTY -

T Hoce DX KU TYE i S
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cough, all of four dayé durafion. He had been
‘inoculated with 1 c.c. Scrub Typhus ¥Vaccine oﬂ
10th November, two days after the onset of
symptons. ' K |

Cn “xamination at Admission he was found
~to have an Fschar on the left scapula, also
an axillary and cervical adenltis, buﬁ no
rash‘was detected., A small degfee of brpnchitis
was present; .a cardio-vascular system was
normal but there was a 1 F.B. enlargement of
liver ﬁhich was bender. Tympanites was noted
on the 17th day but was not severe. The
tenderness of liver combined with 1eucocytosis
led to the diagnosis of a coincident amoebic
hepatitis. This treated with emetin responded
satisfactorily leaving the typhus unaffected.
Other findlngs :- ,

On sGmission. 2nd Week. 3rd Week.

- = . o - - iy o v . =

N.P. JeP. NePe

1.?-7'.('5@11191’)2.?-3. 1.FQB'

Rlood Pressules

4th, 18th, 25th. -
Yty 95/56.  100/60. 110/70.

On 7th, 10th,
-105/65. 100/60.

A¥SIBITET o

AT OVE A Ty
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Dayg TWBC « Polymorphs. Lymphocytes.Monocvtes.Losoniphils;

- L T B - - - - - o ot e " - -

- e ———————— e e
7ths 9,400, 69 % 30 % 1% O
10th. 13,400. 51 % - 48 % 1% o ;
- 14th. 12,600, 70 % ‘ 28 % 2% 0% ;
18th. 8,400, 66 % 37 % 25 1%
25th. 7,100, 58 % 40 % 1% 1%

-Agglutination Titre O X K. ' .

7th day 1/40 : 14th day 1/160 : 25th day 1/320.
Deep Reflexes were diminishéd during the second
week and increased at the ond -of the third week
and latere. | . |
Tever was continued for the first 13 days and
théreafter Wa g irregular for the following 5 days.
The presence of the coincident Amoebic Hepatitls
probably made the case much more toxic than would
otherwise ha&e been the case. He made a fairly rapid

and complete recovery. A course of Penicillin was
given.

GROUP II. CAbL Ve 03262 Sep He K.’ CeReE o M'andalaYOn@t 20. -

- - > - o - -
- - - - -~
L e e Y okl ohabindaaibadhintiond

Admiﬁted on 18th November complaining of
slight headache, anorexia, constipation, and pain

in the back of the neck, 21l of two deys duration.

Te hed received 1 c.c. of Gorub Typhus Prophylactic

Vaccine on 12th iovember 4 days prior to onset.
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On "zemination he was noted to have an Hschar
- behind his right ear. ( ‘his was unique as to
~position.) The posterior cervical glands were
enlarged and tender but no rash was discovered.
Wo bronchitis or cardio-vascular affection was noted.
Fever was contipued for fiffieen deys then subsided
by lysis. 3light Tympanitls was noted on the 11th

day. Other physical signs were as follows :

On Admission. 2nd."eck. 3rd Veeke.
Splem(r?;l:l-; ‘. 1 FoBo 1 FoBo JoP‘o
Liv@rc JaP- 1 F.B,. : 1 F.BQ

s s et

31cod Fressure. 7th day, 105/65. 10th day 100/65.
—”‘ 12th day 100/60.

Day. TWBC. /c.m.m. Folys. Lymphs. Monos. hosins.

- . v oy on Bm o £ e = PV e g - - o pa o= o o= - om o g S - .~ om W

7th.  7,200. 62%  39% 4% 0%
l4th. 18,400. 46% 51% 2% 1%

Agelutination Titres of 0 X K.

O .y o -
B P G ow S S N e G O RS G TS -

On 6th day, 1/40: on 12th day 1/80. on 18th day 1/640.

Deep Peflexes.

On admission present; from second week until discharge

greatly diminished.

After a period of moderate toxicity he recovered

quickly and was fit for transfer on the 17th day after

adrissionoe

e ——————

Ariam

P T

e
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Slight broncho-pneumonic patches appeared
on the 12th day and responded well to Penicillin
Parenteral'therapy}

CASE VI.  Civil Clerk. Fillai.att.C.R.F. aet.25.

/dmitted on 2lst November, 1945, complaining
of slight frontal headache and lassitude of two
days duration, having been inoculated with 1 c.c.
Serub Typhus Vaccine on 1l4th Wovember five days prior
to onset.

On lxamination. No Eschar or rash was discovered

but ilnterpalpebral congestion was marked and there.
was a mild gensral adenitis. The tongus was
coated centrally with a thi¢k~white fur. Rhonchi
were promincnt at both apices and the bases were |
poorly aerated. Slight tympanites developed on
the tenth daye.

. In view of the absence of hoth Eschar and
Rash, it was fortunate for diagnosis that the
0 X K'Titfe rose early. Temperature was irregular
Vand moderate, resolving by lysis aftef 12 days.
Other findings were =

On Admission. 2nd Yeak. 3rd “ecke

)

O

Spleen. VaPe - JePe 1.7.5.

4

—

N‘.P. 1 T“-E“-u 1."’“."“'.

L

Tivere.
Livel.
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Rlood Pressure on named days of illness :=

9th 100/70 3 1llth 95/65 ; 13th 90/50; 17th 95/60;
21st 110/75 mu.ig. |

Daye TWBC/C «meme PoOlys. Lymphse lonose Eosinopﬁs.

8th. 7,400.  72%.  28%. 0% 0%

15the 10,000 74%. 22%., 2% 29% 4

On 7th day, 1/80 ; on 14th day 1/1280. No okher done.

Deep Roflexes.

. Prosent on admission, diminished during second’
week, returned with great increase generally in third
and subsequent weeks. The patlent made an excellent
recovery and was fit for transfer on the .seventeenth

day of 1llness.

CASE VIIT. 241299. V/W.Chelliah. C.P.T. aet.25.

» Admitted on- £2nd Vovember complaining of chilliness
with frontal headache of threc days duration; He had
received 1 c.c. Scrub Typhus Prqphﬁlactic Vaccine on
" 14th Wovember, five déys prior to onsete

On Examination: An Ischar was found on the right flank

with Inguinal,Axillary and Cervical ldenitis. ilo rash
was noted. The eyes were congested, the tongue coated

centrally, and rales and rhonchl were hcard at all areas

in both lungs-
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A small degree¢ of Tympanlites develo?ed on the 1l4th
- day, but was not serlous or persistent. Temperature
was irregular and lasted 17 days. Other findings
were as follows :-

On Admission. 2nd. "eek. Srd Mook

ip’]:_een. NePe JePe NePe
Liver. \ NePe JePoe ‘ l1.F.B.

s e s

Plood Pressure. cn named days of illness :-

7th 95/603 10th 100/65; 14th 95/60; 20th 100/70 MemeHg

Day. TWBC/c.m.m. Polys. Lymphs. Nonos. Eosins.

- - - - e - oo L X T - v an o - e - o

10th. 6,000,  B4%. 42%, 3, 1%.
| 1I7th. 5,4:00. 505’0. 4:,7?\;. 1‘/70. 2%.

Agglutination in 11Tres of 0 X K.

On 6th day 1/40. 12th day 1/160. 17th day 1/320.
Deep Reflexes were abolished in the s econd week
and rebturned with slight general increase in the
third week and later. Although thefever lasted 18
days there was very little toxicity indeed. Zlight
bronchitis and tympanites were the oniy complicationse
CASE X. 56110. Spre.¥elbeck. A. V%Coy (eAo) aet 23,

Admitted on 17th November 1945 complaining of
fever, headache and dry cough all of oned ays duration.

Le had been inoculated with 1 c.c.3crnb Tyrhus Vaccine
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on 10th Noyember, sevmndavo prlor to onset.

Cn Ixamination : An Tlgchar was found on the Anterior

fold of the Axilla and the corresponding axillary
olands were very much enlarged and tender. No rash’
was observed. There was inter-palpcbral congestion
even greatpr than that usually geen in an African.
A few rales werc noted in the chest but no
consolidétion developed.

Other findings were as follows :=-

On Admission. 2nd Veek. 3rd Weeke
SE!leeno NePe JePe : NePe
Liver. NePo ‘ JePe NePo

Blood Pressure. on named days of illness :=-

5th day 95/65 ; 10th day 90/60 ; 18th day 120/20 mem-Hg e

Day. TWBC./c.m.m. Pdlys. Lymphos. Monos. Lo soibphs.

- e P et dinten kit - o= w o - - omp. W L T TR Y X T

Sthe  7,400. 48%. 44%. 6%e TR
16th. 6,200,  52k. 425, 4%. 2%

Agglutinatlons of 0 X Ko

On 7th day 1/40 ; 1l4th day 1/803 21st day 1/640.
| Deep Réflexes were unaffected throughoute.
Though this,appeared'to be & very mild case with
no toxicity whatever, it will be noted that there was

a considerable drop in Blood Pressure readings during

t and second weeks of illness. Fecovcry was

the firs rapid and comrlete.
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