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Abstract
Objective: To study the epidemiological profile,
clinical presentation, laboratory markers, treatment
outcomes, complications and prognosis of scrub
typhus among children presenting to this tertiary
care hospital.

and 42 were Weil-Felix test positive. Fever
subsided between 24 to 48 hours in the majority.
Doxycycline and azithromycin showed similar
efficacy. There was no mortality.
Conclusion: Scrub typhus is prevalent among
children presenting to this tertiary care hospital in
Kolkata, India.

Method: A cross sectional study was carried out in
a tertiary care paediatric hospital between May
2015 and April 2016 on children between 1 month
and 12 years who presented with fever and various
clinical features suggestive of rickettsial infections.
They were included as a convenience sample and
tested for scrub typhus by Weil-Felix test as well as
IgM ELISA. Children testing positive for scrub
typhus were recruited for further study and
observed for the various outcome measures.
.
Results: There were 136 children between 1 month
and 12 years presenting with fever and clinical
features suggestive of rickettsial infections during
the study period. Of these, 46 children tested
positive for scrub typhus and were included in the
study. No patient refused to participate or withdrew
from the study. The mean age of the children was
5.5 years, 61% were male, 91% had rural habitats
and admissions peaked between August and
December. Mean duration of fever before
presentation was 10.3 days. Fever (100%), oedema
(45.6%), irritability (45.6%), abdominal pain
(39.1%),
conjunctival
congestion
(36.9%),
vomiting (34.8%), maculopapular rash (32.6%),
headache (21.7%), altered sensorium (17.4%),
cough (15.2%), eschar (13%) and seizure (10.8%)
were the main symptoms. Lymphadenopathy
(73.9%), hepatomegaly (71.7%) and splenomegaly
(52.1%) were the main signs. Elevated C-reactive
protein (100%), anaemia (78.3%), hyponatraemia
(73.9%), hypoalbuminaemia (65.2%), leucocytosis
(56.5%),
transaminitis
(32.6%)
and
thrombocytopenia (17.4%) were important
laboratory features. All were IgM ELISA positive
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Introduction
Scrub typhus has re-emerged to be a global threat
in India and globally1. Rickettsial infections are
often underdiagnosed due to their nonspecific
clinical presentation, limited awareness and lack of
universal diagnostic facilities. Untreated cases may
have fatality rates as high as 30-35%2. We
published a small study three years ago, where we
tried to demarcate the diverse clinical features of
scrub typhus in five children3. This study found that
except for generalised lymphadenopathy, most
features of typhus like continuous fever, apathy,
toxaemia and abdominal distension were almost
similar to enteric fever, which is also very common
in India3.
Objective
To study the epidemiological profile, clinical
presentation, laboratory markers, treatment
outcomes, complications and prognosis of scrub
typhus among the children presenting to this
tertiary care hospital.
Method
A cross sectional observational study was
conducted at the Department of Paediatrics,
Institute of Child Health, Kolkata, from May 2015
to April 2016. Febrile children, who fulfilled the
following inclusion criteria were examined and
investigated for rickettsial infection.
Inclusion criteria: Paediatric patients, aged 1
month to 12 years, with fever and one or more of
the following: (1) headache / body ache, (2)
gastrointestinal symptoms and signs, (3) respiratory
symptoms and signs (4) central nervous system
symptoms and signs, (5) lymphadenopathy, (6)
hepatomegaly, (7) splenomegaly, (8) oedema, (9)
rash, (10) eschar, (11) history of tick exposure and
(12) recent travel to endemic area.
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Exclusion criteria: Other diagnosed cases of fever
not suggestive of rickettsial infections.

Results
A total of 136 febrile children who fulfilled the
inclusion criteria were thoroughly examined and
investigated for rickettsial infection. Of these 136
children, 46 (33.8%) tested positive for scrub
typhus. Of the 46 children, 30 (65.2%) were male
and 16 (34.8%) were female. Their mean age was
5.5±3.4 years (range 9 to 177 months). Forty two
(91.3%) were from the rural area. Only 6 (13%)
had a definite history of pet exposure (dog in 5
cases and cow in 1 case). There was no history of
tick exposure or travel to an endemic zone. These
cases were observed between the months of May
and December, with a peak from August to
December. The majority of children (91.3%) had
fever for 7-14 days before admission. The average
duration of fever was 10.28 ± 2.5 days. Important
signs and symptoms are described in Table 1 along
with a comparison with some other studies on scrub
typhus in Indian children5-9. Irritability (45.6%) and
abdominal swelling (32.6%) were notable features.
Laboratory investigations have been described in
Tables 1 and 2. Raised C-reactive protein was seen
in all cases.

Weil-Felix test (WFT) was done in all 136 patients
by PROGEN kit manufactured by TULIP
DIAGNOSTICS (P) LTD., Verna, Goa, India. A
titre of 1:160 or more was taken as positive in each
set. Serial dilution of the serum samples in each set
was made up as follows: 1:20, 1:40, 1:80, 1:160,
1:320, 1:640 and 1:1280. Additionally, IgM ELISA
was performed on all of them using scrub Typhus
Detect (In Bios International Inc., Seattle, WA,
USA) as per the manufacturer’s instructions. An
optical density (OD) >0.5 was considered positive4.
Specific antibiotics (doxycycline or azithromycin)
were given to the diagnosed rickettsial cases for 7
days. Outcome was evaluated in terms of clinical
cure, complications, total hospital stay, need of
intensive care and death. The study was approved
by the institution’s ethics committee and informed
consent was obtained from the parents. Statistical
analysis was done by using the software statistical
version 6 (Tulsa, Oklahoma: Star Soft Inc., 2001).

Table 1: Symptoms, signs and laboratory features of the scrub typhus patients (n=46)
Feature

Our study

Sankhayan et al

Kumar et al

Dass et al

Digra et al

Rajendran et al

Male: female
Mean duration of fever (days)
Mean age (month)
Headache
Vomiting
Altered sensorium
Seizure
Cough
Conjunctival congestion
Abdominal pain
Oedema
Rash
Eschar
Lymphadenopathy
Hepatomegaly
Splenomegaly
meningeal irritation
Anaemia
Leucocytosis
Thrombocytopenia
Transaminitis
Hyponatraemia
Hypoalbuminaemia

30:16
10
66
10 (21.7%)
16 (34.8%)
08 (17.4%)
05 (10.8%)
07 (15.2%)
17 (36.9%)
18 (39.1%)
21 (45.6%)
15 (32.6%)
06 (13.0%)
34 (73.9%)
33 (71.7%)
24 (52.1%)
05 (10.9%)
36 (78.3%)
26 (56.5%)
08 (17.4%)
15 (32.6%)
34 (73.9%)
30 (65.2%)

9:6
7
78
67
73
60
33
33
60
67
13
40
93
87
33
47
47
100
53
100

20:15
75.6
11
49
23
11
51
34
60
20
11
37
91
60
6
37
31
31
17
54

54:46
8.4
112.8
25
20.8
16.6
12.5
35.7
8.3
25
41.7
12.5
33.3
45.8
29.2
25
26
58.3
66.7
52.2

11:10
8
19
46
23.8
57
100
61.9
76.2
76.2
19
100
28.6
38.1
14.3
-

12:6
10
104.4
17
44
28
34
61
22
72
61
72
88
0
44
28
55
88
72

Table 2: Laboratory investigation results (n= 46)
Laboratory investigation
Mean ± standard deviation (range)
Haemoglobin (g/dl)
9.83 ± 1.337 (6.40-12.50)
White blood cell count (per cu mm)
12893.48 ± 5768.281 (4500-28200)
Platelet count (per cu mm)
161339.13 ± 78678.780 (11000-390000)
Albumin (g/dl)
2.92 ± 0.449 (2.10-4.00)
Sodium (mEq/L)
132.87 ± 3.436 (126-143)
C-reactive protein (mg/L)
76.05 ± 68.416 (5.30-290.20)
Serum alanine aminotransferase (IU/L)
68.22 ± 45.253 (12-231)
Immunoglobulin M
2.59 ± 0.577 (0.92-3.73)
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Chest x-ray showed consolidation in 3 cases and
pleural effusion in one case. Ultrasonography
showed hepato-splenomegaly in 14 cases, isolated
splenomegaly in one case and ascites in one case.
Cerebrospinal fluid (CSF) examination showed
aseptic meningitis in five cases. Echocardiography
showed pericardial effusion in one case and
myocarditis in another. There was disseminated
intravascular coagulation (DIC) in one case,
haemophagocytic lymphohistiocytosis (HLH) in
two
cases
and
acute
disseminated
encephalomyelitis (ADEM) like features in
another.

patients except one, in whom the OX 2 titre was
1:160. The remaining 90 cases, who were negative
for IgM ELISA, were also WFT negative.
Table 3: Titres of OX K in Weil Felix test (n=46)
OX K titre
No. of patients (%)
1:640
05 (10.9)
1:320
15 (32.6)
1:160
22 (47.8)
1:80
03 (06.5)
<1:20
01 (02.2)
Doxycycline was used in 35 (76%) cases. Out of
these, 17 cases received intravenous doxycycline
while the other 18 received oral doxycycline.
Azithromycin was used in the remaining 11 (24%)
cases. Out of these, only 2 cases received
intravenous azithromycin. After the 1st dose of
antibiotic, fever subsided within 24 hours in 10
patients (21.7%), between 24 to <48 hours in 24
(52.2%) patients and between 48 to <72 hours in 12
patients (26.1%). The responses to doxycycline and
azithromycin were roughly similar (Table 4).

WFT and scrub typhus IgM ELISA were done
simultaneously on all 136 clinically suspected
cases. Only 46 cases tested positive for scrub
typhus infection on IgM ELISA test. Mean value of
IgM was 2.59 ± 0.577 (range 0.92 – 3.73). In the 46
IgM ELISA positive patients, OX K was positive
(≥ 1:160) in 42 cases while the remaining 4 cases
had OX K titre <1:160. That is, WFT was negative
in 4 patients with positive IgM ELISA (Table 3).
OX 19 and OX 2 titres were <1:160 in all the

Table 4: Time taken to become afebrile after first dose of antibiotics
Time taken to become afebrile
after starting antibiotic

Among patients treated
with doxycycline (n=35)

Among patients treated
with azithromycin (n=11)

Total number of
patients (n=46)

< 24 hours

08 (22.9%)

02 (18.2%)

10 (21.7%)

24 - <48 hours
48- < 72 hours

18 (51.4%)
09 (25.7%)

06 (54.5%)
03 (27.3%)

24 (52.2%)
12 (26.1%)

presentation was mostly 7-14 days (91.3%).
Besides, pain in the abdomen (39.1%), vomiting
(34.8%), headache (21.7%), body ache (19.5%),
cough (15.2%) and convulsions (10.8%) were the
major associated symptoms. Important signs were
generalized
lymphadenopathy
(73.9%),
hepatomegaly (71.7%), splenomegaly (52.1%),
oedema (45.6%), irritability (45.6%) and altered
sensorium (17.4%). Another unique feature
observed in this study was the presence of
abdominal distension (32.6%), a feature published
by the authors in association with scrub typhus
previously too3. It is believed to be due to
mesenteric artery occlusion (due to vasculitis)
giving rise to abdominal angina. Maculopapular
rash was found in 15 (32.6%) patients. The painless
chigger bite can occur on any part of the body but it
is often located in areas that are hard to examine,
such as the genital region or under the axilla. An
eschar forms at the bite site in about half of the
primary infections. It begins as a small papule,
enlarges, undergoes central necrosis and acquires a
blackened crust. The authors believe that the eschar
is due to vasculitis and occlusion of the local skin
microvasculature. In our study 6 (13%) patients had
eschar, 2 in the genital region, 3 in the trunk and 1
in the face. Eschars have been described as the
single most important diagnostic clue10. Irritability

Fourteen
(30.4%)
patients
developed
complications, aseptic meningitis being the
commonest, seen in five (10.8%) patients.
Pneumonia was seen in three patients while HLH
occurred in two patients. Pericardial effusion,
myocarditis, pleural effusion, ADEM like features
and DIC were seen in one child each. PICU
admission was needed for 7 patients and ventilatory
support was needed for 2 patients. There was no
mortality. The average hospital stay was 7.21±1.86
days.
Discussion
Scrub typhus is prevalent in most parts of the world
but is generally difficult to diagnose due to closely
similar features with many other tropical infections.
It is caused by Orientia tsutsugamushi and is
spread by chiggers1. In the present study, there
were more male than female patients (1.9:1),
probably due to the higher prevalence of outdoor
sports among boys and consequently, more
exposure to chiggers. The majority of cases were
between August and December. This is the period
when mites are active after the rainy season and is
also the breeding season of rodents10.
All the children in the present study presented with
fever. The duration of fever at the time of
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This study serves to reflect an experience regarding
the clinical features, laboratory markers and
treatment as well as prognosis of scrub typhus,
which is currently an emerging threat in India and
many parts of the world. There were some
limitations of the study. It was a hospital-based
study and not a community-based one. Serological
tests should ideally be done on two serum samples
collected at least 14 days apart. Here we have
tested only a single serum specimen. IFA or PCR
are the gold standard tests whereas we have used
WFT and IgM ELISA.

was a very prominent feature (45.6%), especially
among the smaller children. The authors noted that
while in enteric fever (the most important
differential diagnosis), the child is classically ‘toxic
and apathetic’, in scrub typhus, he is typically
‘irritable’. The authors have classically experienced
that a child with enteric fever ‘hardly cares
whatever physical examination is done upon him,
unless it is painful’ whereas a child with scrub
typhus ‘actively resents even the approach of the
clinician towards him’.
Anaemia, leucocytosis, elevated CRP and liver
enzymes, hypoalbuminaemia, hyponatraemia and
thrombocytopenia were the prominent features. The
complications of scrub typhus noted were aseptic
meningitis, pneumonia, pleural effusion, pericardial
effusion, myocarditis, HLH and DIC. All these
complications have been also reported by Rathi,
Dass and others5,11. Jang et al. found that the
sensitivity and specificity of IgM ELISA for
detection of scrub typhus in comparison with
immunofluorescence assay (IFA) (gold standard),
were respectively 100% and 99%12. ELISA does
not require any special equipment or sophisticated
training and is both rapid and cheap13. Rathi et al.
suggested that an OD>0.5 for IgM by ELISA can
be considered positive for scrub typhus11.

Conclusions
Scrub typhus is prevalent among children
presenting to this tertiary care hospital in Kolkata,
India.
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