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Introduc on
Scrub typhus is the most common ricke sial infec on from
the Indian subcon nent. It is caused by the organism
Orienta tsutsugamushi inhabi ng in trombiculid mites and
transmi ed to humans by the bite of these mites. The
disease has a variety of clinical manifesta ons in children. As
this is a common disease in our country so a retrospec ve
study was conducted to study the clinical and laboratory
proﬁle and therapeu c outcomes of scrub typhus in
children.
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A retrospec ve study was conducted at Sukraraj Tropical
and Infec ous disease Hospital, Teku, Kathmandu, Nepal
a er obtaining ethical clearance from Ins tu onal Review
Commi ee, and reviewing the medical records of serologically
conﬁrmed scrub typhus in children aged less than 14 years
admi ed to the hospital between March 2017 and February
2018. Relevant data were entered in excel spreadsheet and
analyzed using SPSS 20.
Result
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Conclusion
Scrub typhus should be suspected in children having
prolonged fever with organomegaly, thrombocytopenia and
elevated transaminases. Azithromycin can be used
eﬀec vely in children diagnosed as scrub typhus.
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A total of 20 children were enrolled in the study. Of them
70% were female, with the mean age being 11.45 ± 3.1 years
(range 3-14 years) and majority were from Dhading district
(40%). All the children had fever; while there was cough, loss
of appe te, rashes, headache, myalgia, arthralgia and
hepatosplenomegaly in 45%, 90%, 20%, 55%, 35%, 35% and
30% of chidren respec vely. There was thrombocytopenia
in 50% of children; while hyponatremia, eleva on of SGOT
and SGPT was present in 30%, 70% and 55% of pa ents
respec vely. Azithromycin was used for treatment in 95% of
children and all had defervescence of fever.

Fever, organomegaly, scrub typhus, thrombocytopenia,
transaminases.
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INTRODUCTION
Ricke sial diseases are now established as re-emerging
zoono c bacterial infec ons in the Indian subcon nent and
are an important but o en under-recognised cause of
febrile illness among children.1 Among the wide range of
ricke sial diseases, scrub typhus is one of the most
commonly recognized diseases in the Asia-Paciﬁc region.2
Scrub typhus is a febrile disease endemic to the AsiaAustralia-Paciﬁc region, where≈1 million cases occur
annually.3 Historically, the burden of scrub typhus in
children has been high. The propor on of pediatric cases
ranged from 50% to 74% in southern China and Taiwan
respec vely while 52% of children were found to be
seroposi ve in central Thailand.4 Scrub typhus is now the
most commonly reported ricke sial infec on from the
Indian subcon nent.5 It is caused by the organism Orien a
tsutsugamushi (O. tsutsugamushi). Trombiculid mites
(Leptotrombidium deliense, L. palladium etc) are the natural
hosts of the pathogen. Humans are accidental hosts. The
disease is transmi ed to humans by the bite of mites.
Clinical manifesta ons include febrile illness with various
symptoms ranging from headache, gastrointes nal upset,
myalgia and self-limi ng state to variable severity like acute
respiratory distress syndrome (ARDS), meningoencephali s,
acute kidney injury (AKI), myocardi s leading to heart
failure, hepa s and mul organ dysfunc on (MOD).6
There are recent reports of scrub typhus from various parts
of Nepal that might be due to altered environmental factors
that occurred a er the 2015 earthquake.7-9 These altered
environmental factors include collapse of many houses
causing the rats to come out of their usual underground
habitat and resul ng in in mate contact between human
beings and rats. Apart from that, natural disaster like
earthquake would compel human beings to alter their living
condi ons, predisposing them to overcrowding and unsanitary
condi ons which could accentuate the linkage between
vector, pathogen and man. Pediatric age group cons tutes
almost half of the cases of scrub typhus.10 Despite this fact,
there are very few literatures regarding the clinical and
laboratory proﬁle of children diagnosed with scrub typhus
in Nepal. Hence, the aim of the study was to understand the
clinico-laboratory proﬁle and therapeu c outcome of
serologically conﬁrmed scrub typhus in children in Nepal.

the study ethical clearance was obtained from the Ins tu onal
Review Commi ee of the Hospital. Scrub typhus was
suspected, if a pa ent presented with an acute undiﬀeren ated
febrile illness of 5 days or more with or without eschar, or if
eschar was present, fever of less than 5 days dura on was
considered.11 Leukocytosis and leucopenia were deﬁned as
total leukocyte count more than 11,000/mm3 and less than
4,000/mm3 respec vely. Thrombocytopenia and severe
thrombocytopenia was deﬁned as platelet count less than
1,50,000/mm3 and 50,000/mm3 respec vely. Data was
entered into an excel spreadsheet and analyzed using SPSS
20. Categorical variables were reported as frequencies and
percentages. Con nuous variables were reported as mean ±
SD (parametric) or median and ranges (non-parametric).

RESULTS
A total of 20 pa ents with serologically conﬁrmed scrub
typhus were enrolled during the study period. Of the total,
14 (70%) were female. The mean age of the pa ents was
11.45 ± 3.1 years (range 3-14 years). Seventy ﬁve percent of
all pa ents were aged above 10 years. The majority of
pa ents were from Dhading district (40%), followed by
Sarlahi (20%), Kathmandu (20%) and Nuwakot (10%),
Sindhuli (5%) and Dhanusha (5%) respec vely. Eighty ﬁve
percent of the pa ents were admi ed from August through
October (Table 1).
Table 1: Demographic data (n=20)

METHODOLOGY
A retrospec ve study was conducted at Sukraraj Tropical
and Infec ous disease Hospital, Teku, Kathmandu, Nepal
over a period of one year from 1st March 2017 to 28th
February 2018. A total of 20 pa ents aged less than 14 years
with serologically diagnosed scrub typhus were included in
the study. Demographic, clinical and laboratory data were
obtained and analyzed. ELISA test kit manufactured by
Biotrol Laboratories Pvt. Ltd., New Delhi was used to detect
O. tsutsugamushi on serum samples collected from
suspected pa ents. The sensi vity of the test was 99% and
speciﬁcity was 96% and serological agreement of 96.5%
with that of Immunoﬂuoresecnt Assay (IFA). Prior to start of

Table 2 shows the clinical proﬁle of pa ents infected with
scrub typhus. All the children presented with fever. There
were 11 (55%) pa ents who had fever for 5-10 days and 7
(35%) having fever > 10 days. Of the total pa ents 45 % had
cough and 5% had shortness of breath. Rashes were present
among 20% of pa ents. Loss of appe te was present in 90%
of pa ents. The most common non-speciﬁc symptom was
headache (55%) followed by myalgia (35%) and arthralgia
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(35%). Five percent had hepatomegaly and 25% had
splenomegaly. Organomegaly (either hepatomegaly or
splenomegaly was present in 30% of children.
Table 2: Clinical proﬁle of pa ents (n=20)

Among the children who were diagnosed to be having scrub
typhus, 95% of them received Azithromycin for treatment
and only 1 (5%) received Doxycycline for treatment of the
condi on. The prescribing drugs used in pa ents are
presented in Table 4. All the children who received either
azithromycin or doxycycline for treatment of scrub typhus
responded rapidly to therapy. The fever subsided within 6
hours of star ng treatment in 3(15%) pa ents, within 6-12
hours of star ng treatment in 10(50%) of pa ents, beyond
12 hours to within 24 hours in 4 (20%) pa ents and beyond
24 hours in 3 (15%) pa ents.
Table 4: Drug used for treatment and outcome

Table 3 represents the laboratory proﬁle of the study
popula on. Of the notable laboratory ﬁndings, anemia was
present in 20% of the pa ents. There was leucopenia in 25%
and leucocytosis in 15% of the pa ents. Fi y percent of the
pa ents presented with thrombocytopenia, while 10% with
severe thrombocytopenia. There was hyponatremia in 30%
of the pa ents. SGOT levels was found elevated in 70% of the
pa ents, while 20% showed more than two mes the upper
limit of the normal. There was eleva on in SGPT levels above
the upper limit of the normal in 55% of the pa ents.
Table 3: Laboratory proﬁle of pa ents (n=20)

DISCUSSION
Scrub typhus is an important cause of acute undiﬀeren ated
fever in the Indian Subcon nent.12 There has been a rapid
surge in scrub typhus in children in recent years. The mean
age at presenta on was 11.45 (± 3.1) years which was in
contrast to many studies which reported the mean age
between 4.4 to 8.9 years,5,10,13 which might be due to the
rela vely small sample size of the study popula on. Of the
children enrolled in the study, only 30% were male while
most studies have reported the percentage of males ranging
from 52.5% to 61.7%.14-16 Among the admi ed children, 40%
were from Dhading district which was one of the most
severely aﬀected by the 2015 Gorkha earthquake.17 The
majority of pa ents were admi ed from August through
October accoun ng for 85% of cases, similar to those
reported by Sah et al10 who had conducted the study in
Nepal. Similar ﬁndings were noted in studies done by Bal et al,15
Kalal et al18 and Sankhyan et al19 in India. But the study
conducted by Kumar et al noted the peak incidence of scrub
typhus cases between the months of September to
February14 which might be due to the varia on in climate. So
further studies are required to establish the temporal
varia on of scrub typhus cases.
Children with scrub typhus usually have non-speciﬁc
symptoms. Fever was present in all the pa ents in this study,
as reported by other studies by Sah et al,10 Planivel et al,12
Maina et al 13 and Kumar et al.14 Majority of children had
fever for 5-10 days which was similar to ﬁndings of studies
done by Sood et al20 and Sankhyan et al.19 But other studies
done by Sah et al10 and Kumar et al14 have shown the dura on
of fever to be between 7-14 days in majority of children. This
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diﬀerence might just have been due to the varia on in the
categoriza on of range taken for the dura on of fever. Of the
respiratory symptoms, cough was the predominant
symptom occurring in 45% of pa ents which was similar to
the ﬁndings of the study done by Kumar et al,14 Krishnan et
al21 and Lurshay et al.22 Although presence of eschar is
pathognomonic of the disease,23 typical eschar was not
documented in the study popula on. However there was
presence of rashes in 20% of pa ents. Loss of appe te was
present in 90% of pa ents which was very high as compared
to the study done by Lurshay et al22 who had documented it
to be 46.7%. Headache was present in 55% of pa ents which
was similar in studies done by Bal et al,15 Lurshay et al22 and
Gopalakrisna et al.24 There was myalgia in 35% of pa ents
which was similar to the study done by Gopalakrisna et al,24
but various other studies have shown it to be between 2326%.14,21,22 Hepatosplenomegaly was present in 30% of
pa ents which was similar to study done by Sah et al10 and
Bal et al.15 However the study done by Basu et al16 had shown
a much higher presence of hepatosplenomegaly 52.5% in
their study popula on. Although lymphadenopathy occurs
in between 23% to 93% of children with scrub typhus,23 there
was no lymphadenopathy in our children.
Thrombocytopenia was one of the major laboratory ﬁnding
occurring in 50% of the study popula on which was similar
to the results reported by Bal et al,15 Kalal et al,18 Krishnan et
al21 and Lurhsay et al.22 Among pa ents with thrombocytopenia,
severe thrombocytopenia was present in 10% of children
which was similar to the results reported by Krishnan et al21
and Sah et al10 but contrary to the results reported by
Sankhyan et al of 47%.19 There was leucopenia in 25% of the
children which is much higher than the results reported by
Sah et al10 of 8.1% and Gopalakrisna et al of 3.7%.24 There was
leucocytosis in 15% of children which was similar to the
results reported by Gopalakrisna et al24 but was lower in
contrary to the results reported by Kumar et al14 of 37%,
Sankhyan et al19 of 47% and Lurshay et al22 of 46.7%. There
was hyponatremia in 30% of children which was similar to
the results reported by Sah et al10 and Lurshay et al22 but in
major contrast to those reported by Krishnan et al of
80.5%.21 There was eleva on of liver enzymes with SGOT
being elevated in 70% of children in the present study
whereas Palanivel et al,12 Bal et al15 and Sankhyan et al19
reported it to be 64.17%, 81.8% and 100% respec vely. In
the present study there was eleva on of SGPT in 55% of
children whereas Bal et al,15 Sankhyan et al19 and Krishnan et
al21 reported it to be elevated in 73.3%, 100% and 74%
respec vely in their study popula on.

Azithromycin was used for the treatment in 95% of children
diagnosed with scrub typhus in the present study and
Doxycycline was used in only 5%. This may be because of the
fact that in our country Doxycycline is available only as
100mg capsules, and may have caused dilemma to the
trea ng doctor to prescribe Doxycyxline. Azithromycin is
available as suspension as well as tablets so it is easier to
prescribe to children. Doxycycline was commonly used for
treatment of scrub typhus in children in studies done by Bhat
et al,5 Kumar et al14 and Bal et al.15 All the children received
speciﬁc treatment for a total of 7 days. Data from several
randomized control trials support that Azithromycin is
equally eﬀec ve in the management of scrub typhus in
children.23 There was defervescence within 24 hours of
star ng treatment in 85% of children in the present study
whereas it was 73.15% in the study conducted by Krishnanet
al.21 There was defervescence within 18-47 hours in the
study reported by Kumar et al,14 within 26 hours in the study
reported by Bhat et al5 and within 24-53 hours in the study
reported by Wangrangsimakul et al.4 In our study all of the
children diagnosed with scrub typhus improved a er
treatment. There were no children with shock, coagulopathy
or respiratory distress. This might be due to the small sample
size.

CONCLUSIONS
Scrub typhus should be suspected in all children presen ng
with acute undiﬀeren ated fever of more than 1 week
dura on with hepatosplenomegaly with thrombocytopenia
and elevated transaminases. The present study shows
azithromycin can be eﬀec vely used in these children with
higher treatment rates.

LIMITATONS OF THE STUDY
The sample size was small so more studies are required to
understand scrub typhus in children in Nepal.
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