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Introduction: Scrub typhus (ST) is a neglected tropical disease of serious concern in Nepal. This systematic review aims to describe
the burden of disease, clinical presentation, and complications of ST infection in Nepal.
Methods: A systematic search of PubMed, EMBASE, Google Scholar, and national databases was conducted for any literature
published in English between January 2000 and January 2023. Any type of study design (observational studies, case series, and
interventional studies) that reported laboratory-confirmed ST and was conducted in Nepal among patients of all age groups was
included. The seroprevalence of ST among acute undifferentiated febrile illness (AUFI) cases, geographical distribution, monthly
distribution, clinical presentations, complications, and treatment were assessed by the study.
Result: A total of 15 studies with 10, 977 participants were included in the review. The seroprevalence of ST among the AUFI cases
in Nepal was 19.31%. Young people at or below 20 years of ageweremostly affected. Themaximum number of caseswere reported
from Bagmati province (59.46%) and in the month of August (26.33%). Fever, headache, cough, shortness of breath, nausea, and
abdominal pain were the clinical characteristics in decreasing order of occurrence. The most common complication was acute
kidney injury, followed by respiratory problems, cardiac issues, and neurological manifestations. The case fatality rate of ST in Nepal
was 2.56%.
Conclusion: The authors findings showed a significant burden of ST among AUFI cases in Nepal. Improved surveillance, general
public awareness, and early detection post-calamities could help reduce the disease burden and improve patient outcomes.
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Introduction

Scrub typhus (ST) is a neglected tropical disease caused by the
organism Orientia tsutsugamushi (O. tsutsugamushi). ST is
transmitted to humans through the bite of an infected larva of a
Leptotrombidium mite known as a chigger. The causative
organism is maintained by transovarial transmission in trombi-
culid mites[1,2]. The disease is characterized by a wide range of

clinical manifestations, including fever, headache, myalgia, lym-
phadenopathy, and rash[3]. The presence of an eschar is an
important finding for the diagnosis of ST, but it is variably
present[4,5]. The disease can also lead to severe complications,
such as myocarditis, meningitis, acute respiratory distress syn-
drome (ARDS), and multi-organ failure[6,7]. Without treatment,
ST infection can have a mortality rate of up to 70.0%[3].

Although the global prevalence is not exactly known, it is con-
sidered a significant public health concern in the Tsutsugamushi
triangle in the Asia-Pacific Region[8]. The Tsutsugamushi triangle,
also known as the ‘ST triangle,’ refers to an area in Asia that is
endemic for the infection. The three points of the triangle are Japan
in the north, Australia in the south, and Pakistan in the west
(Fig. 1)[9]. Studies have shown that ST is highly endemic in many
areas of the Tsutsugamushi triangle, with prevalence rates ranging
from 1.1 to 73% depending on the region and population
studied[8]. Even though this region has the highest burden of
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disease, ST is also reported in Africa, France, the Middle East, and
South America.

Nepal is a country located in Southeast Asia and falls inside the
Tsutsugamushi triangle. However, ST cases were not reported to
the Epidemiology and Disease Control Division (EDCD) of the
Ministry of Health and Population before 2014 in the country[10].
After themega-earthquake in April 2015 inNepal, two outbreaks
in nine districts were officially reported, with a total of 150 cases
and eight deaths[11]. As per the annual health reports of Nepal,
the cases of ST have been increasing in frequency and distribution
throughout the country since its first outbreak. In 2019, 1610
people were infected, which increased to 2001 in 2021. The
highest number of cases (738, 36.9%) in 2021 were reported
from the far western province of Nepal called Sudurpaschim[12].
Despite the significant burden and several outbreaks of ST in
Nepal, there is a lack of comprehensive systematic review to
assess the burden of disease in the country. An epidemiological
study on an important public health problem like ST can establish
strong evidence for the policymakers in Nepal to tackle the dis-
ease burden. Therefore, the aim of this systematic review is to
calculate the seroprevalence of ST, describe the clinical pre-
sentations, diagnosis, treatment, and complications of the disease
in Nepal.

Methods

Ethical compliance and research registration

This systematic review was reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines[13] (Supplemental Digital Content 1, http://
links.lww.com/MS9/A231). The PRISMA checklist was utilized
to guide the study and is available in the Supplementary File,
Supplemental Digital Content 1, http://links.lww.com/MS9/
A231). The AMSTAR2 (A Measurement Tool to Assess

systematic Reviews 2) checklist (Supplemental Digital Content 2,
http://links.lww.com/MS9/A232) was used to assess the quality
of our review, which showed our review being of moderate
quality. The details of the AMSTAR2 checklist are provided in
the Supplementary File (Supplemental Digital Content 2, http://
links.lww.com/MS9/A232).

Literature search strategy

The medical databases, PubMed, EMBASE, Google Scholar, and
national databases, were searched for any literature published
between January 2000 and January 2023 using a search strategy.
Boolean logic was used for conducting a database search, and the
Boolean search operators ‘AND’ and ‘OR’ were used to link
search terms. The search terms included ‘Burden’, ‘Epidemiology’,
‘Scrub typhus’, ‘Orientia tsutsugamushi’, ‘Rickettsia’, and
‘Nepal’. The comprehensive search strategy used in the literature
review has been provided in the Supplementary File. For an
advanced PubMed search, the medical subject headings (MeSH)
database was used to determine corresponding MeSH terms for
the literature search. Similarly, for an advanced Embase search,
corresponding Emtree terms were used for the literature search.
All of the identified studies were then imported into the EndNote
library, and duplicates were removed accordingly. A subsequent
manual check was also performed, with the removal of the
remaining duplicates, wherever applicable. Two reviewers inde-
pendently reviewed the titles and abstracts for all the identified
references for inclusion and verified them with another reviewer.

Eligibility criteria

Any type of study design (observational studies, case series, and
interventional studies) that reported laboratory-confirmed ST and
was conducted in Nepal among patients of any age groups was
included. Studies on diagnostic evaluation and epidemiological

Figure 1. Map of the world showing the Tsutsugamushi triangle.
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factors associated with ST were also included. However, case
series with fewer than five cases, reviews, meta-analyses, letters,
commentaries and editorials were excluded from the analysis.
Further, the articles with insufficient information, irretrievable full
texts, and those that did not meet the eligibility criteria were also
excluded.

Data extraction and data synthesis

The data extraction was performed independently by two
reviewers using a standardized data extraction form in the
Microsoft Excel 2019 spreadsheet program. The data collected
from the studies were the study ID (first author, year of pub-
lication), study design, study site, sample size, mean age of
patients, sex distribution of patients in the study, geographical
and temporal distribution of cases, diagnostic tests or criteria
used, number of acute undifferentiated febrile illness (AUFI)
cases, number of ST cases, and number of deaths. The data on the
number of deaths were further utilized to calculate the case
fatality rate (CFR). A systematic narrative synthesis was per-
formed to summarize the included studies in the text and tables.

All statistical analyses were performed with STATA version 16.0
(StataCorp, College Station, Texas, USA).

Quality assessment

The quality of studies was evaluated with respect to bias using the
Newcastle–Ottawa Scale (https://www.ohri.ca/programs/clin
ical_epidemiology/nosgen.pdf). The scale was used to assess
study quality under three major headings: selection, compar-
ability, and exposure. Studies with scores of five or more qualified
for inclusion, and studies withmore than sevenwere labeled high-
quality studies. The quality of each included study was inde-
pendently assessed by the two reviewers. The final decision was
reached with the help of a third reviewer who mediated
in situations of disagreement.

Results

Study selection and study characteristics

A total of 1,559 studies were identified after the initial search of
the databases. After the screening of titles and abstracts, 57

Figure 2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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potentially relevant papers were retrieved for detailed assessment,
and 15 studies[14–28] with a total sample size of 10 977 were
included in the review based on the inclusion and exclusion cri-
teria. The details of the selection of the eligible studies are
included in the PRISMA diagram (Fig. 2).

The details of 15 studies included in this systematic review are
provided in Table 1. All the studies were observational and
hospital-based. The sample size of the studies ranged from 20 to
2070. A total of nine studies (n=10, 350) described the ser-
oprevalence of ST among AUFI cases. The rest six studies
(n=627) took diagnosed cases of ST as a sample population. The
total number of individuals studied in this review was 2,750
laboratory-confirmed ST cases.

Diagnostic methods used for the confirmation of ST cases

Immunoglobulin M (IgM) enzyme-linked immunosorbent assay
(ELISA) was used in nine out of 15 studies, and amajority of cases
(n=1948, 72.28%) were confirmed with this diagnostic method.
Other confirmatory diagnostic tests used were the Rapid
Diagnostic Kit (RDT) (n=677, 25.12%), which was used in four
studies, the Weil Felix Test (WFT) (n=397, 14.73%), and
Immunofluorescent Assay (IFA) (n= 70, 2.6%). More than one
diagnostic method (IgM ELISA and WFT) for case confirmation
was used in one study[16].

Seroprevalence of ST in AUFI

The seroprevalence of ST among the AUFI cases in Nepal was
19.31% (95% confidence interval (CI): 18.55–20.08%). The
seroprevalence of ST among AUFI ranged from 5.37 to 40.32%
in Nepal. The details of the pooled seroprevalence of ST, along
with the seroprevalence of individual studies, are provided in
Figure 1 of the Supplementary File.

Demographics of ST cases

The mean age of ST patients, as provided by nine studies, was
19.9 years (95% CI: 10.03–29.77). The data on the age-wise
distribution of ST cases was provided in seven studies. According
to these studies, young people at or below 20 years of age were
most commonly affected and accounted for 36.73% (n= 630) of
total cases. Likewise, 33.18% (n= 569) of the ST cases were
between 20 and 40 years of age, and 23.79% (n= 408) of the
cases were between 40 and 60 years of age. Only 6.30% (n=108)
of the total cases were above 60 years of age.

The data on the gender-wise distribution of STwas available in
all studies. The proportion of males affected by ST was less than
that of females. The total number of ST infections among males
and females was 1165 (42.3%) and 1585 (57.7%), respectively.
The occupations of the cases were reported in only three (n=929)
studies. The common occupations of the patients were students
(n=222, 42.26%), farmers (n= 182, 30.89%), and homemaker
women (n=96, 18.73%).

Geographical and temporal distribution

A total of eight studies (n=1,406) reported on the provincial
distribution of ST cases. The maximum number of cases was
reported from Bagmati province (n=836, 59.46%). It was fol-
lowed by Lumbini province (n=217, 15.43%), Sudurpaschim
province (n= 166, 11.80%), Gandaki province (n= 81, 5.76%),
Madhesh province (n=79, 5.61%), Koshi province (n= 24,

70%), and Karnali province (n=3, 0.21%). Chitwan,
Nawalparasi, Kailai, Dhading, Kavre, and Gorkha were some of
the districts with the highest number of ST cases, according to the
included studies. The details on the geographical distribution of
cases in Nepal are shown in Figure 3.

A total of nine studies described the month-wise distribution of
ST cases in Nepal. Our analysis showed that most of the ST cases
were reported in the month of August (n= 469, 26.33%). It was
followed by October (n= 417, 23.41%), September (n=326,
18.30%), November (n=260, 14.60%), and July (n=205,
11.51%). The monthly distribution of total ST cases is illustrated
in Figure 4.

Clinical characteristics of laboratory-confirmed ST cases

A total of 11 studies reported various clinical characteristics of
patients with ST. All of the patients included in our analysis
(n=2018, 100%) had fever. The second most common clinical
symptom reported was anorexia (58.36%), followed by head-
ache (56.7%), cough (39.58%), shortness of breath (34.61%),
nausea (32.11%), and abdominal pain (22.55%). The clinical
signs present were lymphadenopathy (17.45%), jaundice
(10.86%), rashes (8.01%), and eschar (7.84%). Further details
on these clinical characteristics are provided in Table 2.

Organ involvement and CFR

ST cases with various organ involvements were reported in 11 out
of 15 studies. The most common complication in Nepalese
patients was acute kidney injury (AKI) (33.37%), followed by
respiratory problems (25.52%), cardiac issues (12.61%), and
neurological manifestations (12.10%). The details of organ
involvement among ST cases are provided in Table 3. The overall
CFR of ST, as identified from seven studies, was found to be
2.56%.

Laboratory parameters

Thrombocytopenia was one of the most common derangements
in hematological parameters, affecting up to 66.60% of the total
cases. Leucocytosis (313, 16.53%) was twice as commonly
observed as leucopenia (105, 8.11%) among the patients.
Similarly, raised aspartate aminotransferase (AST) and raised
alanine aminotransferase (ALT) were seen in 70.26% and
63.63% of the patients, respectively. The details of other com-
mon lab parameter derangements are provided in Table 1 in the
Supplementary File.

Treatment

Among seven studies with a total of 692 cases, 309 (44.7%) were
treated with doxycycline alone, 108 (15.6%) with azithromycin
alone, 75 (10.8%)with doxycycline and azithromycin, 64 (9.2%)
with doxycycline and ciprofloxacin, and 42 (6%) with chlor-
amphenicol. Other drugs administered in ST cases in Nepal were
ceftriaxone, piperacillin/tazobactam, amikacin, levofloxacin,
ceftriaxone, cefepime, etc.

Discussion

This systematic review included 15 observational studies invol-
ving a total of 10,977 participants, to investigate the prevalence
and characteristics of ST in Nepal. The seroprevalence of ST
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among AUFI cases, as per our review, was 19.31%. This is
similar to the burden of ST observed among febrile patients
seeking medical attention in hospitals in India (25.3%)[29]. The
existing pool of research on sero-epidemiological data indicates
that O. tsutsugamushi infection is widespread throughout Asia,
with an average seroprevalence of 22.2%[30]. Moreover, a
nationwide database study conducted in Taiwan showed that
17.8% of suspected cases were diagnosed as ST[31]. Similarly, a
study from South Korea reported that 20.35%of suspected cases
were diagnosed as ST[32]. Notably, a higher seroprevalence of
31.8% was observed in Thai men[33].

The studies included in the review have shown a wide range of
seroprevalence, ranging from 5 to 40%, which could be due to
the lack of standardization among study designs and diagnostic
modalities used. One particular study reported a significantly
higher seroprevalence of up to 40%[26]. The higher ser-
oprevalence observed in this study could potentially be attrib-
uted to the timing of sample collection. Specifically, the samples
were collected between July and November, which coincides
with the rainy monsoon and post-monsoon seasons and the peak
growth of vegetation and mite populations. Notably, the
majority of studies included in our review consistently reported
higher seroprevalence (over 90% of total cases) during the per-
iod of July–November[14,16,17,19,20,24].

In all the studies included in this systematic review, indirect
methods of diagnosis were employed for the diagnosis of ST. The
most commonly used confirmatory test was the IgM ELISA,
which detected 72.28% of all cases. It is worth noting that
although the recommended gold standard test for ST is IFA, IgM
ELISA is commonly used in Nepal[34,35]. This can be attributed
to the higher reported sensitivity and specificity of the IgM
ELISA compared to the IFA aswell as the lower cost of the ELISA
compared to the IFA[34–36]. The sensitivity of RDTs was higher
than that of IFA, making RDTs suitable for early diagnosis
during the acute phase of ST, thereby aiding prompt treatment
initiation[37]. Furthermore, another study reported that RDTs
exhibited a sensitivity of 82% and a specificity of 98% when
compared to samples defined as positive using IFA[38]. Similarly,
a study highlighted the higher sensitivity and specificity of RDTs,
reaching up to 92%[36]. Because of their low cost and compar-
able sensitivity and specificity to ELISA and IFA, RDTs could be
used in rural areas of Nepal for early detection of ST[37]. On the
other hand, the conventional WFT demonstrated lower sensi-
tivity and specificity compared to other diagnostic tests[36].
While four studies included in this review employed WFT as a
diagnostic test, routine use of WFT is not recommended by the
authors. Although polymerase chain reaction (PCR) is known to
have high sensitivity (98%) and specificity (100%), its routine
use in low–middle income countries like Nepal is hindered by its
higher cost[36].

The areas with dense scrub vegetation are particularly infested
with the infected chiggers of trombiculid mites. The chiggers
flourish in different environments, such as grassy plains, forest
clearings, and riverbanks. The southern plains of Nepal, known
as the ‘Terai’ region, provide a propitious environment with a
hot and humid climate essential for the transmission of ST[39].
Despite a wide distribution of ST in various regions of Nepal, a
higher burden has been observed in the Terai and a relatively
lower burden in elevated areas in the mid-hills and mountains.
The districts of Chitwan and Nawalparasi, which are located in
Terai, have reported a substantial incidence of ST cases. These

T
a
b
le

1
C
ha

ra
ct
er
is
ti
cs

o
f
th
e
in
cl
ud

ed
st
ud

ie
s.

Re
fe
re
nc
es

St
ud
y
de
si
gn

St
ud
y
si
te

Sa
m
pl
e
si
ze

AU
FI
pa
tie
nt
s

Nu
m
be
r
of

ST
ca
se
s

M
al
e:
Fe
m
al
e

ra
tio

Ag
e
(m

ea
n
±
SD

)
(y
ea
rs
)

Se
dh
ai
n
an
d
Bh
at
ta
ra
i[
14
]

Pr
os
pe
ct
ive
,c
ro
ss
-s
ec
tio
na
l

CM
CT
H,

Ch
itw
an

13
98

13
98

50
2

0.
79

30
.3
7
±
18
.8
1

M
ish
ra
et
al.

[1
5]

Pr
os
pe
ct
ive
,c
ro
ss
-s
ec
tio
na
l

NM
CT
H,

Bi
rg
un
j

52
NA

52
1.
89

8.
3

Gu
ru
ng

et
al.

[1
8]

Ca
se

se
rie
s

Aa
ru
ch
an
au
te
PH
C,

Go
rk
ha

23
NA

23
0.
92

NA
Th
ap
a
et
al.

[1
6]

Pr
os
pe
ct
ive
,c
ro
ss
-s
ec
tio
na
l

CM
CT
H,

Ch
itw
an

17
97

17
97

52
4

0.
67

NA
Bh
an
da
ri
et
al.

[2
0]

Cr
os
s-
se
ct
io
na
l

CO
M
ST
H,

Ch
itw
an

10
24

10
24

55
0.
83

9.
2
±
3.
9

M
ad
hu
p
et
al.

[1
7]

Re
tro
sp
ec
tiv
e,
cr
os
s-
se
ct
io
na
l

Dh
ul
ik
he
lH
os
pi
ta
l,
Ka
vr
e

78
4

78
4

13
3

0.
82

36
.8
±
19
.4

Ga
ut
am

et
al
.[2

8]
Cr
os
s-
se
ct
io
na
l

Ho
sp
ita
ls
of
ce
nt
ra
lN
ep
al

15
85

15
85

35
8

0.
63

NA
Dh
im
al
et
al.

[1
9]

Cr
os
s-
se
ct
io
na
l

NP
HL
,K
at
hm

an
du

40
1

NA
40
1

0.
68

28
.9
±
18
.2

Gh
im
ire

et
al.

[2
1]

Cr
os
s-
se
ct
io
na
l

No
be
lM

ed
ic
al
Co
lle
ge
,M

or
an
g

47
NA

47
0.
47

NA
Ch
ap
ag
ai
n
et
al
.[2

2]
Pr
os
pe
ct
ive
,c
ro
ss
-s
ec
tio
na
l

Ka
nt
iH
os
pi
ta
l,
Ka
th
m
an
du

11
55

11
55

10
0

0.
96

7.
2
±
4.
0

Bl
ac
ks
el
le
ta
l.[
23
]

Re
tro
sp
ec
tiv
e,
cr
os
s-
se
ct
io
na
l

Dh
ul
ik
he
lH
os
pi
ta
l,
Ka
vr
e

10
3

10
3

23
1.
22

20
a

Ba
jra
ch
ar
ya
,[
24
]

Re
tro
sp
ec
tiv
e,
cr
os
s-
se
ct
io
na
l

TU
TH
,K
at
hm

an
du

84
NA

84
0.
87

10
.5

Ag
ra
w
al
et
al.

[2
5]

Re
tro
sp
ec
tiv
e,
cr
os
s-
se
ct
io
na
l

Su
kr
ar
aj
Tr
op
ic
al
an
d
In
fe
ct
io
us

Di
se
as
e
Ho
sp
ita
l,
Ka
th
m
an
du

20
NA

20
0.
43

11
.4
5
±
3.
1

Up
ad
hy
ay

et
al
.[2

6]
Cr
os
s-
se
ct
io
na
ls
tu
dy

NP
HL
,K
at
hm

an
du

43
4

43
4

17
5

0.
58

NA
Po
kh
re
le
ta
l.[
27
]

Pr
os
pe
ct
ive
,c
ro
ss
-s
ec
tio
na
l

Su
kr
ar
aj
Tr
op
ic
al
an
d
In
fe
ct
io
us

Di
se
as
e
Ho
sp
ita
l,
Ka
th
m
an
du

20
70

20
70

25
3

0.
87

36
.4
2
±
15
.6

a M
ed
ia
n
ag
e.

AU
FI
,a
cu
te
un
di
ffe
re
nt
ia
te
d
fe
br
ile
illn
es
s;
CM

CT
H,
Ch
itw
an

M
ed
ic
al
Co
lle
ge

&
Te
ac
hi
ng

Ho
sp
ita
l;
CO

M
ST
H,
Co
lle
ge

of
M
ed
ic
al
Sc
ie
nc
es

an
d
Te
ac
hi
ng

Ho
sp
ita
l;
NM

CT
H,
Na
tio
na
lM

ed
ic
al
Co
lle
ge

&
Te
ac
hi
ng

Ho
sp
ita
l;
NP

HL
,N
at
io
na
lP
ub
lic
He
al
th
La
bo
ra
to
ry
;P
HC

,P
rim

ar
y
He
al
th

Ca
re
;S

T,
sc
ru
b
ty
ph
us
;T
UT
H,

Tr
ib
hu
va
n
Un
ive
rs
ity

Te
ac
hi
ng

Ho
sp
ita
l;
NA

,N
ot
av
ai
la
bl
e.

Lamichhane et al. Annals of Medicine & Surgery (2023) Annals of Medicine & Surgery

5026



areas, which are densely populated, serve as major population
hubs in the country[40]. Contrary to this, the fewest cases were
reported in the Karnali province (0.21%), which is a remote and
mountainous region. Our review also showed that the burden of
ST within the country exhibited heterogeneity, with the highest
proportion of cases reported in the Bagmati province (59.465%),
followed by the Lumbini province (15.43%).

According to our review, the period from July to November
showed the highest number of ST cases in Nepal. This period
corresponds to the monsoon and post-monsoon seasons in
Nepal. During themonsoon season,mites find optimal conditions
for laying eggs, and the subsequent post-monsoon period leads to
the growth of scrub vegetation, which serves as a habitat for
mites[41]. During these months, agricultural workers are pri-
marily working in fields, which puts them at a high risk of con-
tracting an infection from larval mite bites. A similar pattern of
distribution has been observed in other countries located in the
same geographical area as Nepal. In India, most states experience
a high frequency of ST cases during the monsoon and post-
monsoon seasons between July and February[29]. In Japan, the
disease shows a bimodal pattern, with a larger peak occurring
from October to December and a smaller peak from April to

June[42]. Likewise, South Korea reports a peak in disease inci-
dence fromOctober to December, with lower latitudes associated
with a later peak[43]. In Taiwan, the disease incidence follows a
biphasic pattern, with the main peak in June and July and a
second smaller peak in September andOctober, as per the Taiwan
National Infectious Disease Statistics System (https://nidss.cdc.
gov.tw/en/nndss/disease?id=0812). In Thailand, the peak season
for ST is from June to October[44], whereas in Bangladesh, the
highest number of cases is reported during the months of August
and September[45].

The most commonly affected age group in Nepal with ST was
children and young adults. This finding aligns with studies con-
ducted in Bangladesh and India[29,45]. In contrast, the prevalence
of ST among older age groups was higher in the other five
countries, particularly in Japan and South Korea, where there are
aging farming communities[42,46,47]. Females were found to be
more affected than males in this review. This could be attributed
to the higher exposure of women tomites while working in scrub-
prone areas, such as agricultural fields during harvesting or cul-
tivation of crops, or in forests[16,17,19,48]. Conversely, most men
were less exposed tomites as they were predominantly engaged in
indoor work, such as office jobs, factory work, or employment in

Figure 3. Provincial distribution of scrub typhus cases in Nepal.

Figure 4. Monthly distribution of scrub typhus cases. ST, scrub typhus.
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companies[16]. In a study by Gautam et al.[28], female gender,
rural residential location, house near grasslands, and working in
the fields were identified as significant associated risk factors.
Shrubs, precipitation, farmland, andmaximum temperature were
crucial factors impacting the disease’s spatial distribution[49].
Rodents play a significant role in the ecology of ST, and it is
probable that infected rodents are responsible for the presence of
various strains of O. tsutsugamushi within an individual larva.
These rodents in rural areas are the main culprits for transmitting
the disease to humans[50]. To prevent the spread of the disease, it
is essential to implement precautionary measures aimed at con-
trolling the rodent population in rural areas. According to a study
in Vietnam, factors related to ecological and household hygiene
were found to have a stronger association with ST infection
compared to individual-level exposure activities in the highly
endemic area[51].

Among the Nepalese patients with ST, common symptoms
reported were anorexia (58.4%), headache (56.7%), cough
(39.54%), shortness of breath (34.61%), and abdominal pain
(22.55%). The presence of an eschar, which is considered a
pathognomonic sign of ST, was observed in only 7.84% of
Nepalese patients. The occurrence of signs and symptoms varied
significantly among the included studies[3,29,52]. While the pre-
sence of eschar is characteristic of ST, its occurrence varies widely
from 7 to 80%. Notably, eschar formation is rarely reported in
patients from Southeast Asian regions[53]. In our review, we
observed that among cases with various organ involvement, the
most frequent complications were AKI (32.73%), respiratory
problems (25.52%), cardiac issues (12.61%), and neurological
manifestations (12.10%). When comparing our findings to stu-
dies conducted globally, varying frequencies of complications

were reported. Renal problems, including AKI, ranged from 16 to
51%, pulmonary problems from 16 to 69%, cardiac problems
from 2 to 19.3%, neurological issues from 11 to 50%, while
multi-organ dysfunction syndrome (MODS) ranged from 6 to
24%; and septic shock from 14 to 46%[54–60]. In our review,
thrombocytopenia was prevalent in 66.60% of cases, and ele-
vated AST/ALT levels were observed in 70.26% of patients.
These findings in Nepalese patients align with observations made
by studies conducted in India and Thailand[55,59,61]. Leukocytosis
(16.53%) was twice as frequent as leucopenia (8.11%) in the
Nepalese population, according to our study. A similar obser-
vation was made in a study conducted on Taiwanese patients[62].
The clinicians working in Nepal should be mindful of these
clinical presentations along with complications. This is necessary
for early and accurate diagnosis of ST, which can prevent the
progression to severe disease.

The literature reveals significant variability in the rates of
fatality due to ST. In a study among untreated ST cases, CFR was
as high as 70%, with a median of 6.0%[3]. In a review by Bonell
et al.[30] on the Asian population, the CFR for treated ST cases
was reported to be 1.4%. In our review, the median CFR of
Nepalese ST patients was 2.56%, ranging from 0.9 to 7.7%. It is
lower than the CFR in India (6.3%) and Northern Thailand
(6.2%)[29,63]. However, in Japan, the CFR is only 0.48% at the
time of notification[42]. Similarly, the CFR of ST in Korea is only
1.32%[46]. The low CFR in these countries could be attributed to
excellent medical care and efficient healthcare systems.

According to our review, doxycycline was prescribed to 44.7%
of Nepalese patients, azithromycin to 15.6%, and combinations
of doxycycline with azithromycin or ciprofloxacin to even smaller
proportions. However, recent evidence from network analysis
indicates that chloramphenicol and minocycline have the highest
cure rates in pediatric and adult patients, respectively. Second-
generation quinolones had lower adverse event rates compared to
doxycycline[64]. The reasons behind the common use of dox-
ycycline and azithromycin could be easy availability, lower costs,
and the native prescribing patterns of physicians. There is a need
for change in antibiotic prescription patterns to obtain better
outcomes in terms of cure rate and patient safety in Nepal. In
another analysis, rifampicin showed the highest cure rate and
lowest risk of complications, except in areas with tuberculosis
endemicity. Moreover, Azithromycin was effective with fewer
adverse effects, making it suitable for pregnant women and
children[65].

Despite being the first systematic review of the epidemiology of
ST in Nepal, this study has its limitations. The seroprevalence of
ST was highly variable throughout the studies, showing non-
uniformity in the sample population, diagnostic methods used,
and study site in Nepal. This review included hospital-based
studies due to the lack of availability of community-based studies
in the current literature. Hence, the findings of the study might
have limited applicability and generalizability. There is a need for
future studies to explore the seroprevalence of ST through com-
munity-based research to precisely estimate the true burden of the
disease.

Conclusion

ST is one of the neglected tropical diseases that pose a significant
burden in Nepal. Hence, Case finding should be strengthened,

Table 2
Clinical features of scrub typhus.

Clinical features Number of studies Frequency (%) Range%

Anorexia 5 687 (58.4) 8–97.9
Headache 10 1,087(56.7) 38–83
Vomiting/nausea 9 406 (32.11) 4.3–63.5
Cough 7 150 (39.58) 26–74.4
Breathlessness 8 335 (34.61) 5–57.7
Abdominal pain 7 258 (22.55) 15–54
Hepatomegaly 5 140 (45.19) 5–65.5
Splenomegaly 6 99 (17.6) 1–46.4
Lymphadenopathy 6 274 (17.45) 1.9–84.6
Eschar 10 157 (7.84) 3.1–29.27
Rash 6 45 (8.01) 1–20
Jaundice 5 176 (11.81) 3.6–30.7

Table 3
Organ involvement among scrub typhus cases.

Organ involvement
Number of
studies Frequency (%) Range%

Renal (with AKI) 6 262 (33.37) 1–65.4
Respiratory (with ARDS, pneumonia) 4 187 (25.5) 8–78.72
Cardiovascular (with myocarditis) 5 99 (12.6) 1–67.3
Neurological (with meningitis,
meningoencephalitis)

6 95 (12.10) 6.37–34.5

AKI, acute kidney injury; ARDS, acute respiratory distress syndrome.
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especially during monsoon and post-monsoon seasons, post-
natural calamities, etc., using RDTs in highly prevalent regions of
Nepal. Moreover, the availability and affordability of effective
health services for ST cases should be improved in Nepal to
decrease the high CFR in Nepal.
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