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Abstract
Introduction: Scrub typhus is an acute febrile illness
endemic to tsutsugamushi triangle including Nepal. The
WHO identifies scrub typhus as a re-emerging disease in
South-East Asia. Scrub typhus can have varied
manifestations in children. We aimed to study clinicolaboratory profile and therapeutic outcomes of serologically
confirmed scrub typhus in children.
Methods: A retrospective study was conducted at Kanti
Children’s Hospital, Nepal after obtaining ethical clearance
from Institutional Review Committee, and reviewing the
medical records of serologically diagnosed scrub typhus
admitted to the hospital between August 2016 and January
2018. Relevant data were entered in and analyzed using
SPSS 20.0.
Results: Children from 9 districts of Nepal severely affected
by the 2015 earthquake were admitted; mostly from
Dhading (14.5%) and Gorkha (9.7%) districts. All 62 children
included in the study had a fever; whereas pain abdomen,
vomiting, cough, headache, and generalized body swelling
were present in 25.8%, 21.0% 24.2%, 14.5%, and 14.5%
respectively.
Hepatomegaly,
splenomegaly,
cases
hepatosplenomegaly, lymphadenopathy, and rashes were
found in 53.2%, 38.7%, 32.2%, 17.7% and 9.7% cases
respectively. Thrombocytopenia and hyponatremia were
seen in 72.6% and 28.6% cases respectively. The
combination of hepatosplenomegaly and thrombocytopenia
was seen in 29.0%. Azithromycin was used as first-line
treatment in 56 (90.3%) children while other children were
treated with doxycycline and chloramphenicol. Seven
(11.3%) children required PICU admission. The mean
duration of hospital stay for all children was 6.95 ( ± 2.68)
days while it was 9.00 ( ± 3.51) days for children requiring
PICU admission.
Conclusions: Scrub typhus should be considered in children
with an acute febrile illness with hepatosplenomegaly and

thrombocytopenia. Azithromycin is the drug of choice.
Some children may need intensive care.
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Introduction
Scrub typhus is an acute febrile illness caused by obligate
intracellular gram-negative bacterium Orientia tsutsugamushi
transmitted to rodents (primary host) and humans (accidental
host) by the bite of the larval form (chigger) of trombiculid mite
(leptotrombidium). Scrub typhus is endemic to a part of the
world known as the “tsutsugamushi triangle” which extends
from northern Japan and far-eastern Russia in the north to
northern Australia in the south and to Pakistan in the west [1].
Nepal is within the “tsutsugamushi triangle” [1]. There were a
few attempts to investigate scrub typhus in Nepal, however,
there was no clear evidence of apparent outbreak (and fatality)
of scrub typhus in Nepal before 2014. Three months after the
devastating earthquake in Nepal, B.P. Koirala Institute of Health
Sciences (BPKIHS), Dharan had alerted Epidemiology and
Disease Control Division (EDCD) that children with fever and
severe respiratory features had not been responding to usual
course of treatment but later the condition was confirmed to be
scrub typhus and thus outbreak of scrub typhus was officially
confirmed in Nepal in 2015 [1]. The WHO identifies scrub typhus
as a re-emerging disease in South-East Asia with a case fatality
rate up to 30% if left untreated [2].
Scrub typhus can have varied manifestations and can be mild
to severe in children. The disease usually presents as an acute
febrile illness with typical eschar, generalized lymphadenopathy,
rash and non-specific symptoms such as fever, headache,
myalgia and cough [3]. The disease usually responds
dramatically to antibiotics but the delay in diagnosis and
initiation of appropriate treatment can result in severe
complications such as acute respiratory distress syndrome,
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septic shock, multi-organ failure and death [4]. The
recommended treatment regimen for scrub typhus is
doxycycline for a minimum of 5 days and until the patient has
been afebrile for at least 3 days [5]. Azithromycin (for children<8
years) and doxycycline (for children>8 years) have been
recommended by EDCD, Nepal for treatment of scrub typhus [6].
There are limited studies regarding the incidence and clinical
profile of scrub typhus in children, despite the epidemiological
mention of children constituting up to half of scrub typhus cases
in some regions [7]. There are recent reports of scrub typhus
from various parts of Nepal that might be due to altered
environmental factors that occurred after the 2015 earthquake
[8]. In 2016, a total of 831 cases with 14 deaths were reported in
Nepal with more than one third (36.4%) of cases being below 20
years [1].
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admission, gender, initial presenting symptoms, examination
findings on admission, a drug used for treatment and outcome
in regards to whether the children were discharged after
completion of treatment, referred to intensive care unit or
expired and duration of hospital stay were collected.
Leukocytosis and leucopenia were defined as total leukocyte
count more than 11,000/mm3 and less than 4,000/mm3
respectively. Thrombocytopenia and severe thrombocytopenia
was defined as platelet count less than 1,50,000/mm3 and
50,000/mm3 respectively. Hyponatremia was defined as serum
sodium less than 135 mEq/L. Ethical clearance was obtained
from the institutional ethical committee before the initiation of
the study. Data was entered and analyzed using SPSS 20. The
descriptive statistics of the study variables were expressed in
frequency and percentage, and they were summarized with the
help of mean ± standard deviation.

However, we couldn’t find any published literature on the
clinical profile of scrub typhus in children in Nepal. Thus, we
conducted a retrospective study at Kanti Children’s Hospital
(KCH), Kathmandu, the only government tertiary level pediatric
hospital in Nepal to study the clinico-laboratory profile and
therapeutic outcome of serologically confirmed scrub typhus in
children.

Results
This study included 62 children who were serologically
diagnosed to have scrub typhus. Of the 62 children, 32 (51.6%)
were female and 30 (48.4%) were male. The age of the children
on presentation ranged from 10 months to 14 years with a mean
age of 7.7 (± 4.01) years. The most common age group affected
was between 6 to 10 years of age (35.5%). Among the study
population, 45% of children were from 9 districts of Nepal which
were severely affected by the 2015 earthquake; most were from
Dhading (14.5%), Gorkha (9.7%) and Chitwan (8.1%) districts;
and most of them were admitted in August (22.6%), September
(29.0%) and October (24.2%) (Table 1).

Methods
This was a retrospective study conducted at the Kanti
Children’s Hospital, Nepal. The medical records of 62 patients
aged less than 14 years with serologically diagnosed scrub
typhus and who were admitted to the hospital between August
2016 and January 2018 were reviewed. Data on age at
Table 1: Temporal variation of scrub typhus in children n (%).
Month/Year

2016

2017

2018

Total

July

-

4 (6.5%)

-

4 (6.5%)

August

6 (9.7%)

8 (12.9%)

-

14 (22.6%)

September

8 (12.9%)

10 (16.1%)

-

18 (29.0%)

October

6 (9.7%)

9 (14.5%)

-

15 (24.2%)

November

2 (3.2%)

5 (8.1%)

-

7 (11.3%)

December

1 (1.6%)

2 (3.2%)

-

3 (4.8%)

January

-

-

1 (1.6%)

1 (1.6%)

Total

23 (37.1%)

38 (61.3%)

1 (1.6%)

62 (100.0%)

The clinical features at the time of presentation are shown in
Table 2. All children presented with fever and majority (69.4%)
had a fever for 7 to 14 days. Gastrointestinal symptoms were
present in 43.5% of children with abdominal pain and vomiting
seen in 25.8% and 21% respectively. A cough, headache,
generalized body swelling and abnormal body movement were
present in 24.2%, 14.5%, 14.5%, and 3.2% respectively.
Hepatomegaly,
splenomegaly,
hepatosplenomegaly,
lymphadenopathy, and rashes were found in 53.2%, 38.7%,
32.2%, 17.7%, and 9.7% respectively.

2

The laboratory profiles at the time of presentation are shown
in Table 3. Anemia was seen in 61.3% of children. Leukocytosis
was seen in 40.3% of children while leucopenia was seen in
8.1%. Thrombocytopenia was seen in 72.6% of children with
14.5% of children having severe thrombocytopenia. The
combination
of
hepatomegaly,
splenomegaly,
and
thrombocytopenia was seen in 29% of cases. Serum sodium
level on admission was investigated in 56 children among which
hyponatremia was found in 28.6% of children. CSF analysis
proved meningitis was seen in 3.2% of children. Other coinfections with Scrub Typhus seen were Leptospirosis (3.2%),
This article is available from: http://pediatric-infectious-disease.imedpub.com/
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antibiotics in combination with the specific treatment were used
in 58 (93.5%) children. Admission to the Pediatric Intensive Care
Unit (PICU) was required in 7 (11.3%) children. Six out of 7
children requiring PICU admission had a fever for 7 days or
more. Among children requiring PICU admission, all 7 had
thrombocytopenia and 3 had severe thrombocytopenia. One
child died in PICU due to disseminated intravascular coagulation
with severe thrombocytopenia with refractory shock. The mean
duration of hospital stay for all children was 6.95 (± 2.68) days;
while it was 9.00 (± 3.51) days for children requiring PICU
admission and 6.69 (± 2.48) days for children not requiring PICU
admission.

At Kanti Children’s Hospital, one among azithromycin,
doxycycline, and chloramphenicol was used as specific
treatment. Azithromycin was used as first-line treatment in 56
(90.3%) children (Table 4), with other been treated with
doxycycline (6.5%) and chloramphenicol (3.2%). Azithromycin as
first-line treatment was used for 5 to 7 days in 55 (88.7%)
children, while only 1 child was treated with a single dose of
azithromycin. Second line treatment with doxycycline and
chloramphenicol due to no response with azithromycin was used
in 2 (3.2%) and 1 (1.6%) children respectively (Table 4). Other

Table 2: Demographic and clinical profile of scrub typhus in children.
Demographic data (n=62)
No.

Symptoms (n=62)
%

Age in years

Signs (n=62)

No.

%

Fever

62

100

No.

%

Rashes

6

9.7

<1 year

1

1.6

<7 days

10

16.1

Lymphadenopathy

11

17.7

1-5 year

20

32.3

7-14 days

43

69.4

Hepatomegaly

33

53.2

6-10 year

22

35.5

>14 days

9

14.5

Splenomegaly

24

38.7

>10 year

19

30.6

GI symptoms

27

43.5

Hepatosplenomegaly

20

32.2

Pain abdomen

16

25.8

Gender
Female

32

51.6

Vomiting

13

21

Male

30

48.4

Cough

15

24.2

Headache

9

14.5

Swelling of body

9

14.5

Districts
Dhading

9

14.5

Gorkha

6

9.7

Chitwan

5

8.1

Other

42

67.7

Table 3: Laboratory profile of scrub typhus in children.
Laboratory findings (n=62)

No.

%

Anemia

38

61.3

<4000

5

8.1

4000-11000

32

51.6

>11000

25

40.3

<50000

9

14.5

50000-100000

16

25.8

100000-150000

20

32.3

>150000

17

27.4

Hyponatremia (n=56)

16

28.6

Total leucocyte count

Platelet
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Deranged renal function test

1
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Table 4: First line treatment used in scrub typhus relation to age (n=62).
Age

Azithromycin

Doxycycline

Chloramphenicol

≤ 8 years

34 (54.8%)

0

0

>8 years

22 (35.5%)

4 (6.5%)

2 (3.2%)

Discussion
Scrub typhus is an acute febrile illness characterized by
widespread infection of vascular endothelial cells resulting in
significant vascular compromise and ensuing end-organ damage,
most often manifested in brain and lungs [5]. In this
retrospective study, we describe the clinic-laboratory profile of
pediatric scrub typhus at the only tertiary pediatric hospital in
Nepal.
The mean age at presentation was 7.7 years with minimum
age 10 months; in line with other studies which reported the
mean age between 6.5 to 8.8 years [7,9,10]; however, the
minimum age reported by Palanivel et al. was 60 days [4]. Most
of the children (69.3%) were below 10 years of age similar to
observations by Bhat et al. [7]. The male to female ratio was
1.07:1 similar to results obtained by Gurunathan et al [2]. Kanti
Children’s Hospital, the only governmental tertiary level
pediatric referral hospital in Nepal, receives patients from
different parts of Nepal but the catchments areas are all the
2015 earthquake-affected districts. Among the 62 children
included, 9 (14.5%) and 6 (9.7%) were from Dhading and Gorkha
respectively, rest were from other 25 (out of total 77) districts of
Nepal. Gorkha and Dhading are among the 14 districts of Nepal
severely affected by the 2015 earthquake [11]. Though most
cases among the study population were admitted between
August to October, similar to those reported by Karki et al. [1]
and Sharma et al. [12], further studies are required to explain
the temporal variation of scrub typhus cases.
The clinical manifestations of scrub typhus in children are
mostly non-specific and likely to be misdiagnosed. Fever was
reported in all children in present study similar to observations
by Palanivel et al. [4], Bhat et al. [7], Narayanasamy et al. [10]
and Rajendran [9]. Majority of children had a fever of 7 to 14
days duration similar to observations by Bhat et al. [7],
Narayanasamy et al. [10] and Gurunathan et al. [2].
Gastrointestinal symptoms including pain abdomen, vomiting
and diarrhea occur in up to 40% of children at presentation [5].
Similar finding were found in the present study (43.5%). The
predominant gastrointestinal symptoms differentiate scrub
typhus from other febrile illness like malaria, dengue,
leptospirosis as observed by Aung-Thu et al. [13] and Liu et al.
[14] in their studies, accounting to 65% to 80% gastrointestinal
symptoms. Typical eschar was not documented in the study
population. The presence of eschar is a valuable clinical clue in
the diagnosis and can be seen in 7% to 68% of cases [5],
however, absence doesn’t rule out the disease [4]. The lower
prevalence of eschar is common in patients with scrub typhus in

4

Asia as they are dark skinned [2]. We observed hepatomegaly
and splenomegaly in 53.2% and 38.7% respectively, whereas it
was between 70% to 98% and 54% to 88% respectively as
observed by Bhat et al. [7], Palanivel et al. [4] and Narayanasamy
et al. [10]. The number of patients with hepatomegaly
outnumbered that with splenomegaly in most studies [4,7,10].
Lymphadenopathy has been reported in 23% to 93% scrub
typhus cases [5], but it was seen in 17.7% of cases in this study.
Thrombocytopenia was a major finding observed in 72.6% of
children in this study similar to results reported by Palanivel et
al. [4]. The combination of thrombocytopenia, hepatomegaly,
and splenomegaly was seen in 29% patients in our study which
seems to be clinically significant, hence scrub typhus should be
considered a differential diagnosis in patients presenting with
fever with hepatosplenomegaly and thrombocytopenia. Severe
thrombocytopenia was seen in 14.5% of children, results
contrary to results found by Bhat et al. [7] (27.2%) and
Narayanasamy et al. [10] (3%). Leukocytosis and leukopenia
were observed in 40.3% and 8.1% respectively. Hyponatremia
was seen 28.6% of children in the present study whereas
Palanivel et al. [4] and Narayanasamy et al. [10] reported it in
18% and 40% respectively.
Azithromycin was used in most cases (90.3%) irrespective of
age in the study population. This could be due to the availability
of azithromycin in the tablet as well as in suspension
formulation which together increases compliance. Doxycycline
was a commonly used the drug for scrub typhus in studies by
Palanivel et al. [4] and Bhat et al. [7]. But clinical trials have
shown that azithromycin could be as effective as doxycycline for
scrub typhus requiring modestly higher doxycycline minimal
inhibitory concentration [5]. Azithromycin was used for 5 to 7
days in the majority of cases in the present study. Though single
dose of azithromycin for scrub typhus has been recommended,
in the present context without reliable, rapid diagnostics, it is
thought to be hazardous to use a single dose of azithromycin for
undifferentiated febrile illness as scrub typhus in Nepal can be
co-infected with other infections like leptospirosis, requiring
longer treatment [15]. Ojha and Rayamajhi have suggested
rifampicin as a potential option in the treatment of scrub typhus
[15]. However, in a country like Nepal, where tuberculosis is also
widespread, it might be more prudent to reserve rifampicin for
the treatment of tuberculosis [15]. Rifampicin was not used for
scrub typhus at KCH.
Admission to PICU was required in 11.3% of children in this
study while 39% of cases required PICU admission in the study
by Rajendran [9]. All 7 children requiring PICU admission had
thrombocytopenia with 3 having severe thrombocytopenia. The
This article is available from: http://pediatric-infectious-disease.imedpub.com/
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mortality rate in our study was 1.6% while it was between 0 to
12% reported in studies reported by Rajendran [9], Palanivel et
al. [4] and Bhat et al. [7]. The mean duration of hospital stay for
all children was 6.95 (± 2.68) days which was similar to results
obtained by Rajendran [9]. Six out for 7 children requiring PICU
admission had a fever for 7 days or more and the mean duration
of hospital stay for children requiring PICU admission was 9.00 (±
3.51) days compared to 6.69 (± 2.48) days for children not
requiring PICU admission. This suggests that those children
requiring PICU admission presented late and thus delay in
presentation increases the duration of hospital stay and need of
intensive care. Thus, early presentation and treatment might
decrease the subsequent morbidity and even death, however,
further studies on a larger scale would be required to verify this.

Limitation
The study was performed at a tertiary referral hospital;
therefore does not reflect the actual burden of scrub typhus in
the community.
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