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Within the last ten years severaif rg?frttiree
the occurrence Of typhU.S fevers blnshed from
serological varieties have been PUDLISH typhus
almost all the provinces Oi Inil;'nmon in most
(mite-borne) appears -© € flea-borne) coming
places, X19 typhus (murine, of which is
second, X2 typhus (the true PatUre T . and
. dearly understood) COMING Tou, o
Y213 coming last. oug;
+5 typhus (louse-borne) pug fevers is
the total mortality caused by typ uls) them is
not very high the morbidity caused by these
increasing rapidly, While = few years o8 ilic
levers were not considered t© ©¢ they are
health importance- in India, to-day oY
; 2s the enteric group
undoubtedly as 1mportant cccur
01 levers in the areas Where they ’ di
lag-
Between 1946 and 1948, 102 €238 ™0 uig
nosecl as typhus in Barrackpore by i Ins(tl:itutl(/%
into Typhus in Bengal at the All‘Il]'-ldla. This
01 Hygiene and Public Health, Calcutta,
number represents merely al X
number of cases Occurring in this area.
cent of these cases were XK typhl}l{%,
A -*19 (murine) and 9 per cent .
C€lcs of this series the diagnosis e
I ;1) Weill-Felix '
¢ pmeal findings, (1) imal inoculation
isolation of rickettsia by anlmal . !
£ pathological ~*°:°%°
. .study ©°t pa 9 : :
Ogcp'eriment%l anlpmals such as gulN€a-plys
In the other 38 the dilagnosis Was
. clinical findings and = Suggestive
], action, 1o animal inoculations ¥ere:
i group for confirming dlagnosis.
. collected with respe
mical and laboratory data

at
. h been analysed 3B
all these cases have icle. Althou

nice

done

esults are pregented it this art
ccounts of the clinical features
te found in many publications
niportance of serological ©ests
noculation in the diagnosis °f typhus

and
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was based on (0
(m)
and@re presented below :

caused in The onset of fever in the majority of cases was
andudden.
based 01 ?F. and 102?F. and occasionally to 103?F.
Weil-Felighe
ineached 105?F.
Theas remittent in t
@ontinuous.
He the mild type it lasted about 10 to 14 days
grh]'_th an average of 12 days, whereas in the severe
of casgype
tt%—l%hurselatiazzrage of 18 days.
animgly crisis or by lysis; both were equally frequent
fevers hawide charts).
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not been sufficiently ‘stressed. Furthermore, the
average practitioner is not vyet- fylly aware that
typhus cases are occurring in large numbers
among the civilian population in endemic areas
and that many of these cases are still bej_ng
erroneously diagnosed as para-typhoid, dengue,
influenza or classified as p J,0.5, because reliance
is placed on clinical findings and laboratory
aid is seldom resorted to. Since a sure
diagnosis ©of typhus <an only be made in the
laboratory and too much reliance' cannot be
placed on the variable clinical findings (except
in the severe forms) it 1is hoped that this article
on the clinical and laboratory diagnosis ©f typhus

fevers in general and of XK typhus in particular
will be of interest.

Clinical dj_agnosj_s

It generally recognized that the clinical
features of typhus cases are gpt to show marked
variations. The variations may, be ascribed to
differences in the causal agent, mode of trans-
mission and immunity status of the population
affected. From a gtudy of the clinical features
of cases 1in the Calcutta-Barrackpore area it is
found that typhus cases can be divided clinically
into two types mild and severe '

is

In this area
80 per cent of cases belong to the mild and 20 per
cent to the severe type. Due to the infrequent
of several of the characteristic
symptoms in the majority of mild cases, it was
found impossible to diagnose them on clinical
evidence alone. Laboratory aid had to be sought
to obtain a diagnosis in these In the
severe cases and 1in a small percentage of mild
cases (i.e, in all about 40 per cent of cases) the
symptoms werd generally characteristic and -
provisional diagnosis °f typhus could be made.
But laboratory aid had to be gought for deter-
mining the type ©f typhus. Clinically, it was
not pogsible to distinguish between the three
types of typhus (XK, X19 murine and X2)., The
differences in the clinical features not
In a few of the cases in which some
characteristic gymptom or other such as eschar

occurrence

cases.

were

clear cut.

fraction of the totaly, petechial rash was present, one could hazard
72 per, guess as to the type but this needed to be con-

19 perfirmed tests.
In €4 by laboratory

The clinical features of XK typhus which is
the predominating type in the Barrackpore area

Inmild cases the temperature went yp to
In
in some

severe cases

it rose higher and
In 60 per cent of the cases fever
e and in 40 per cent it was

The total duration of fever varied.

it ranged from 14 to 22 dayg with an
The termination was either
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Headache was complained °f PY all patients.
In the mild type it was present at the Commerfl:e*_
ment of illness and disappeared = fev days @ efh
wards. In the severe type it p.erslsted for a }'nuch
longer period and was complained of evem in the
second week of illness. In 30 per cent Of. all
cases it was yery severe, persistent ?"tnd annoying.
This feature is of diagnostic significance.

Mental dullness present : all severe
cases and in about 40 per cent Oof mild <I3nes. It
was most marked about the end of the first ‘Iﬂeek
of illness and persisted for some days. Patlent}s1
had a yague and sleepy look and there was muc
delay in comprehending questions 3nd '™ reply-
ing to them. This was very characteristic.

Delirium of a low muttering type w=as present
in 21 per cent of the severe type only.

Sleeplessness was a characteristic feature of
MOSt cases. 41 pey cent of the mild type.and ali
cases belonging to the severe type complalr}ed o
this. It was persistent and troublesome 1n Ithe
severe cases and almost the first thing the patient
requested the doctor was for ' some medicine to

was L

sleep \
Deafness was another feature frequently
observed. It was noticed in 57 per cent Of

severe cases and in 18 pey cent of mild cases. It
was most marked during the second week of ill-
ness and cleared yp quickly after the temperature
dropped to normal.

Congestion of the eyes was an early and
constant gymptom, In the mild cases it lallsted
for a few gayg and in the severe cases it persisted
till the middle of the second week. This 1s a
valuable giagnostic sign. In about 50 per cent
pf the severe cases ptosis of the lids was noticed
imparting the gleepy look.

Giddiness was comp]_aj_ned of by many patients.
In 80 per cent of severe cases and in 15 per cent
of mild cases it was marked and troublesome.

Lymphadenitis was noticed in 65 per cent Of
the cases. It was more frequently seen in the

severe cases and less frequently in milld ones .
The glands of the neck were most often involved;

next in frequency were the axillary glands and’

lastly the inguinal glands.
sliotty and tender.

™ some cases.

Splenic enlargement was noticed in 26 per

cent of cases. The spleen was just palpable i
most of these. 1In tyo, the enlargement was
fingers below the costal margin.

Rash was noted in 75 per cent of severe cases

aud 7 per cent of mild ones. It appeared on
about the 6th day of illness, was macular

arms and Jegs,

2 day or two of its appearance.
ages mentioned would appear very

detected in dark-skinned persons

?f
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n
traces of albumin.
normal.

i
(;rpeath occurred in these cases about the middle

of the second week.
type and distributed mainly o=n the forehead,

It invariably disappeared within dat .
! pprhe percentr‘hat the majority of mild cases of XK typhus
low but ido not show any
view of the fact that rashes are not easilyhich al
and also thatertainty o= clinical grounds.
many cases were seen py us late in the coursplain only ©of fever, headache and pain in the
illness, the figures do not represent 2 correcbody.
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estimate of the incidence of rash. Our belief is

that if cases are seen early and one is on the
look out for rash it will be found in the majority
of cases.

Eschar was seen in 5 of the severe cases. None
of the mild cases showed an eschar. In two it
was a raised pagpule about the size of a split
pea With a red areola round it and in the other
three it was a black necrotic ulcer of the same
size with a red areola about one inch in diameter.
Lymphangitis was present and the glands drain-
ing the area were enlarged and tender. The
situation of the eschar in 3 cases was the shoulder
girdle (in two it was in front and in one at the
back); in the fourth case it was on the genitals;
and in the fifth on the finger'

was

Constipation complained of Dby the
majority of cases and diarrhoea occurred in 6
per cent of cases.

Tongue was found coated and dry in most of
the In the mild it was
normal. The coating of the tongue seen in the
severe cases Of typhus was quite unlike that
seen in typhoid, This feature at times helps
to distinguish typhus from typhoid -cases.

Pain the muscles invariably
plained of by all patients. Groups of muscles
in differentlparts of the body were affected. The
joints not involved. This feature was
helpful in differentiating typhus from dengue

cases.

severe cases. cases

in was com-

were

In all severe cases and in 32 per cent
of mild cases muscular pain was intense and
prostrating.

Lung symptoms were noticed in 50 per cent
of the severe Congestion of lung was
noticed in the second week and crepitations
could be heard on auscultation.
cough. These gsymptoms cleared quickly after
the temperature came down to normal.

cases.

There was some

Blood pressure was lowered in the severe cases
towards the middle of the second week.

Pulse rate was ygually slow in comparison to
the temperature at the commencement of ill-

ness 1in all cases. In the severe cases towards

the end of the second week it was inclined to be

The glands “e*Sfeeble and rapid.
Tenderness was very marked

Leucocyte count did not show any Significant
change in the cases studied.

Urine in the majority of severe cases showed
In the mild

cases 1t was

Case fatality in this series was only 3 per cent,
e, 14 per cent of severe and nil in mild cases.

From the data presented above it will be seen

characteristic
the

symptom by
disease with

Most cases com-

one

could diagnose

When congestion ©of the eyes, mental



36 the INDIAN MEDICAL GAZETTE

dullness, sleeplessness and glandular enlarge-
ment are present typhus could be gugpected. If
rash and eschar occur the diagnosis 1is almost,
certain. Mild have Dbeen mistaken for
dengue, para-typhoid influenza.  From
denguel typhU.S cases can be differentiated b

longer duration of fever, absence of saddle-back
temperature, absence of joint pains and presence
of asthenia disproportionate to the mildness of
the gymptoms. From influenza, they can Dbe

distinguished by the absence of coryza and by
the longer duration of fever and characteristic

cases

" and

temperature chart. From para-typhoid, it is
often difficult to differentiate. Absence of
abdominal symptoms such as diarrhoea and

tympanites, and presence ©°f congestion of eyes,
may help in diagnosis. But the diagnosis must
be confirmed in the Jlaboratory.

The clinical features of the severe cases
generally very characteristic and it is eggy to
diagnose them as typhus on clinical grounds with

a fair degree of accuracy. The congestion of the

are

eyes, the dull and gleepy look, the extreme
asthenia, the slow pulse, the ragh, eschar and
glandular enlargement when pregent are all

very typical.
have been geep,

When one or two typlcal cases
the clinical picture presented by
the typhus cases cannot be easily mistaken for
other disease except typhoid. But the
presence ©Of the characteristic furred tongue
and abdominal gymptoms in typhoid and the
presence ©Of eschar and glandular enlarge-
ment in typhus help in differentiation. As stated
above, the type of typhus can only be ascertained
by laboratory procedures.

any

Laboratory diagnosis

In the laboratory, the diagnosis of typhus is
established by (i) Weil-Felix reaction using O
suspensions of proteus X19, XK and X2, (n)
complement-fixation test uging specific rickettsial
antigens, and (Hi) animal inoculation (using
mice and/or guinea-pigs) for demonstrating the
presence ©f rickettsise, and associated pathol-
ogical lesions, such as the Neill-Mooser reaction,
or ascites or enlarged spleen. In the pregent
investigation, as suitable rickettsial antigens for
the complement-fixation test were not available
only the Weil-Felix reaction and animal inocula-
tions were conducted. Diagnosis of typhus was
made when positive Weil-Felix agglutination in
titre at or above the pregcribed diagnostic level
was obtained and when rickettsia and character-
istic lesions could be demonstrated in experi-
mentally inoculated animals.

Weil-Felix reaction

For the Weil-Felix reaction, suspensions of
0X19, OXK and 0X2 were used in all
These gsyuspensions were prepared and standard-
ized in the 1aboratory according to the method
of Bridges (1944) and compared before use with
standard gugpensions of 0X19, OXK and 0X2
obtained from the Military Laboratory, Poona.

cases.
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Of the cases diagnosed as typhus, 72 per cent
proved to be XK, 19 per cent to be X19 (murine)
and 9 per cent to be X2. No dlfflCulty was
experienced in diagnosing X19 typhus Dby the
Weil-Felix test. The majority of these cases gave
agglutination in high titres. A titre of 1 in 500 to
1 in 1,250 for 0X19 was obtained in 70 per cent
and in 30 per cent the titre ranged from 1 in 250
to 1 in 500. In some Of these cases male guinea-
pigs were inoculated with crushed blood clot or
washed blood cells but the typical Neill-Mooser
reaction was not elicited.

The Weil-Felix tests performed on cases of XK
typhus revealed that agglutlnatlon in high titres
is not as frequently obtained in XK typhus as
in X19 typhus Whereas in every case of X19
typhus an increase in titre to or above the
diagnostic level for OX19 was ophtained, in only
65 per cent of XK typhus definitely
positive Weil-Felix reactions for OXK found.
Furthermore, in only 10 per cent of these was
the OXK titre over 1 in 500 and gpong these in
a very few only was the highest titre of 1 in 1,250
obtained. In 90 per cent of the positive group
the OXK titre ranged from 125 to 250. The
diagnostic level in most cases was usually reached
by about the 10th day ©f illness; in some it was
not reached until after the crisis or during early
convalescence.

In 35 per cent of XK typhus proved by animal
inoculation the Weil-Felix reaction did not give
= significant OXK titre repeated
examinations. In 20 per cent the highest titre
obtained was on]_y 1 in 50, in 5 per cent it was
1 in 25 and in 10 per cent it was negatlve
In some of these cases the titre after rising to
1 in 25 or 1 in 50 either remained at that level
or came down to a lower level instead of increas-
j_ng. This feature was noticed in cases belonging
to the severe as well as the mild types. Had
animal inoculation not been resorted to in these
cases, a definite diagnosis would not have been
possible.

Of' the fever cases seen 1in the course of this
inVeStlgathH, 231 were non-typhus cases which
had been diagnosed 2s enteric, kala-azar, malaria,
influenza or pneumonia. Sera from such ca’es
examined by the Weil-Felix reaction showed that
in nearly 30 per Cent a positive agglutination in
low titres ranglng from ! in 25 to 1 in 50 was
present; G8 reacted with OXK, 43 with OX2 and
28 with OX19. Since the highest agglutinin

titre in non-typhus cases was 1 in 50 the gjag-
nostic titre for XK typhus was fixed at 1 in 125

or over. But since it was found that 35 . cent
of confirmed XK typhus cases also gaye low
tj_tresl doubtful cases were not rejected straight-
way as non-typhus (unless an alternative diag-
nosis had been made and confirmed) but were
investigated further by animal inoculation. If
the Weil-Felix reaction only is used, 35 per cent
of XK typhU.S cases are 1]_ke]_y to be missed. By
resorting to animal inoculation in doubtful and

sero-negative cases practically every case of XK
typhus could Dbe detected.

were

even on
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In this series 7 cases were diagnosed as X2
typhus Dby the Weil-Felix reaction. The
agglutination titre obtained for OX2 in these
cases varied from 1 in 125 to 1 in 250. Sera of
these cases also agglutinated OXK and 0X19 to
= lesser degree (I in 25 or 1 in 50).

Workers in other parts of India have also
reported cases of X2 typhus Put what form of
typhus these X2 cases truly represent is not yet
dear. Their diagnosis o» serological grounds
has generally proved a bit difficult and animal
inoculation has not been very helpful. This
type needs to be properly investigated and its

aetiology and epidemiology correctly determined
in India.

Animal inoculation

FOT demonstrating the presence Of rickettsi? in
the blood of patients and for determining the type
of tthus, animal experimentation I¢ essential.
For these purposes, guinea-pigs, white ratg, white
mice, monkeys and rabbits have been ysed; but
guinea-pigs and white mice have proved most
satisfactory. For diagnosis ©f murine typhus
mate I%uinea_pigs are the best and for diagnosis
°f XK typhus white mice are preferable. For
X2 both guinea-pigs and white mice have been
tried, while for some X2 strains, guinea-pigs have
proved more gatisfactory then mice, for others,
neither of the animals have proved suitable.
By the use of guinea-pigs and mice the following
results may be expected in the different forms
of typhus fevers : =

Guinea-pig
—Fever Characte]lflstlc Death
reaction

Louse-borne o4+ + Nodes in brain
(+ in
some
cases)?

Flea-borne + 4+ Neill-Mooser
., . scrotal reaction,
fi.gporne

oL b +-f+ Scrotal gyelling 4+ + +

necrosis.

Othoi
types, X2 Not vyet investigated

Mite-borne Ascites
ina few

+

In the course of the present investigation
guinea-pigs and white mice (Haffkine strain)
were (hjefly used. Blood samples Of 66 cases
were gupjected to animal inoculation. The
material inoculated was either crushed blood clot
m saline or washed blood cells of the patier;t.
Washed blood cells proved definitely superlog
and yielded a much higher percentage °
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positives. In the early part of the investigation
blood clot was used but later on it was given up

and only washed cells were used. Injections into

animals were given intraperitoneally. The dose
for mice yas, washed blood cells from 1 cc. of

blood guspended in saline and for guinea-pigs,
washed cells from 5 cc. of blood.

In XK cases animal inoculation was resorted
to chiefly for diagnosis ©f clinically positive
and gerologically doubtful cases and for clinically

doubtful and gerologically negative
was found that in 71 per cent of the first

and in 10 per cent of the second group rickettsia
could be demonstrated in the endothelial cells
from peritoneal scrapings after staining with
Giemsa stain. When washed blood cells of XK
cases were jinjected into white mice the animals
usually became ill between the 6th and 12th days

cases. It

and in a very few instances somewhat later. On
sacrificing these animals about the 8th day
rickettsia) could be demonstrated in the
peritoneal scrapings in all  pogitive cases.

Samples of blood collected from patients in the
early and late gtages of the disease (3rd to the-
16th day of their illness) gave positive results.
In all positive animals the pathological lesions
met with were ascites and splenic enlargement;
the former was very characteristic of XK strains
and by no other strain studied was it caused. In
a few animals the ascitic fluid was found to be
sticky, purulent and blood tinged. Animals not
sacrificed in time ygually died. Death occurred
in most animals about the 10th or 12th day after

White mouse

Rickettsia; Illness ChS\ttiC Death Rickettsia
+ + Nil. Inapparettt -£-
infection.
I + Lung infection on +_L~
| intra-nasal inocu- Eun'ca
lation.
++ + - Inapparent infec- +
tion. + +
Oon intra-nasal
infection lung
involved.
+ + -f++ 2Ascites, spleen + + + o+
enlarged.
inoculation. In some it took place later and in

= few no death occurred.

Guinea-pigs inoculated with washed blood
cells from XK cases ordinarily showed a rise in
temperature about the 10th day which lasted
for about 2 days and then subsided. When
sacrificed during the febrile period ascites and
enlargement, Of spleen were found. No scrotal
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Rickettsia
were found in Scrapings from the tunica. These
strains however coulcl not be maintained by
guinea-pig passage; the virulence seemed to die
out on or after the 3rd pggsage in all strains
isolated in Bengal so far. On this account
mice were preferred and several strains have
now been maintained to the 50th passage and
above in mice.

reaction was seen in gpy of them.

In two cases giving highest agglutination with
0X2 animal inoculation was done and rickettsia

isolated. Both mice and guinea-pigs were used.
In the first case the strain behaved in mice and
guinea-pigs like an XK strain and caused
ascites and enlarged spleen With presence of
rickettsia in peritoneal scrapings. This strain
was assumed to be one of XK and not of X2 on
this account. The other strain behaved in an

entirely different manner. On first inoculation

into a guinea_pig and a mouse negative results
were Obtained. But when the Spleen and brain
emulsion of the injected intra-
peritoneally into another pouge, the second
mouse Showed rickettsia?. on the 10th day and
inoculation of material from the

mouse was

infective
second mouse proved infective to guinea-pigs
also. In the guinea_pig in which it is
being maintained it is causing = characteristic
infection with fever and enlarged spleen only;
the strain causes no ascites or scrotal reaction
and the inoculated animals do not die. Scrap-
ings from tunica of infected animals invariably
show rickettsia. Mice do not appear to be as
good as guinea-pigs for maintaining this strain.
This strain 45+ be considered to be an X2 strain
of this This will need further investiga-
tion. Morphologically also this strain of
rickettsia showed some differences from the XK
strain. While the XK rickettsia) look like
minute cocco bacilli and are found in plenty, the
X2 rickettsia) arc diploid in appearance, 100k
relatively larger and occur in fewer numbers.
They are also intra-cytoplasmic.

It will be seen from the data presented that
pathogenicity tests are wvaluable adjuncts to
clinical and gerological diagnosis and should be
done as a routine in sero-negative and doubtful
The importance of animal inocula-
tion cannot be Over_emphasized if a correct diag_
nosis of glKyphus cases is to be made. In India
where the medical statistics has still a big heading
entitled 'Pyrexias ©f unknown origin ' it-is very
important to resort to all available laboratory
aid in order to reduce the number under this

heading.

now

area.

cases.

Complement-fixation test
in 1941, Bengtson, and Bengtson and Topping
demonstrated that with an antigen prepared from

yolk sac cultures of rickettsia, complement-
fixation test could be done on the sera of typhus

patients and that the test gives more gpecific
results than the Weil-Felix reaction. In the

present investigation, due to the non-availability.
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of suitable rickettsial antigensl the complement-
fixation test coulcl not be clone. But since it was

found that in the diagnosis of XK and X19
typhus the Weil-Felix reaction and animal experi-
mentation give very satisfactory results, the need
for the complement-fixation test was not felt
much. But in the diagnosis of X2 cases in which
clear-cut results were not obtained either with the
Weil-Felix reaction or with animal experimenta-
tion, it was felt that complement-fixation test
would be more helpful. From the experience of
workers in other countries, this view receives
much gypport. However, for the performance of
the test, antigen prepared from local strains of
rickettsia would be highly desirable. Local
rickettsial strains will have to be igplated, grown
in yolk sacs of chick—embryo and antigen sus-
pensions prepared from the culture material.
Attempts are being made to do this but X2 cases
are few in this area and occur generally in the
spring. During last gpring only 7 cases were
seen and from on]_y one strain
isolated. No attempt has yet been made to grow
this in the yolk sac. Until this is gope, no
further information on the value of complement
fixation in the diagnosis of typhus can be given.
The problem is an important, one, specially as
there are several foci of X2 typhus in India.

case was a

Summary and conclusion

From a Study of 102 cases of typhus fever
occurring in the Barrackpore area
civilian popylation the following
have been drawn : =

among the
conclusions

That 80 per cent of typhUS cases 1in thig area
belong to the mild and 20 per cent to the severe
type. The total case fatality rate is 3 .. cent.

That it is not pogsible t© make a diagnosis of
typhus o= clinical grounds alone except in about
40 per cent of cases and that in the other 60 per
cent laboratory aid has to be sought for estab-
lishing diagnosis.

That it is not generally possible to differentiate
between X19, X2 and XK cases on the basis of
the clinical findings due to the similarity of the
characteristic symptoms.

That in 65 per cent of XK cases a gure diag-
nosis of typhus can be made on the basis of
the Weil-Felix reaction. In 25 per cent of cases
the agglutinin titre is below the diagnostic level
and in 10 per cent negative results are obtained
even on repeated examinations.

That the doubtful and gero-negative XK cases

can be diagnosed readily by demonstrating
rickettsice in stained preparations ©of peritoneal
scrapings obtained from white mice inoculated

intraperitoneally with washed blood cells of
patients and sacrificed about the 10th day after
inoculation. That the pathological features in
these also quite characteristic?
ascites being invariably present.

That for the diagnosis of X19 cases the Weil-
Felix reaction is highly satisfactory.

animals are
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That for the diagnOSiS of X2 cases the Weil-

FeliX reaction is not'always dependable and
animal jpoculation is not also of much value.

It is pogsible that the complement-fixation test
will be found more helpful, but it has not been

tried with local strains.
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