Clinical characteristics of Scrub Typhus in Gedu and Mongar
(Bhutan)

Authors: Sonam Wangchuk', Karma Lhazeen ? Tandin Dorji’

Addresses of Authors:
1. gf ublic ?féaftﬁ Ia[cratm:}/, ﬂg]mrtment (Zf %Ffz’c ?fl;’[l[t/ld
2. Poector-borne :ﬁi&ea&eJ Gontref eﬁyrm, eﬁgjmrtment (?f %Efic %a/t/lj

3. Gemmunicable Diseases ﬁz’w’&ion, :ﬁgjmrtment of Pubtic 72%:1[17”

Abstract

Serub I:‘}/Ja/;uef caused by Orientia tsutsugamushi s an acute, mite-borne, febrile illness that occurs in the %ﬁa-ﬁ%aﬁc
region. Dhiutan fulls under scrub typhis endemic region but diseases was not under the scan of physician altheugh Jot of
undifferentiated fever was reperted across the country. Jhe surveillance on undifferentiated fever in Gedu hospital hias
confirmed the presence of scrulf typhus. Jhe confirmation was base on pair samples antibody titer by ST from five
patients although all most all samples from other patients also had moc[erate[y high antibody titer against scrub @/Ja/?us.
The chinical characteristics of scru typhus cases (confirmed and probable) are afsc in concordance with findings of studios

conducted on clinical characteristics o]p conﬁrmec[ scrub f}/f/fues cases é:}/ other endemic countries.

1. Background
Scrub yfﬁu& is a rickettsial disease caused’ b:}/ Orientia tsutsugamushi, which is transmitted to humans t/z;'oujﬁ z'nféctef
c/tdzc'yjer mites. dcrub ?}/Ja/fu& s w‘ic[éf] Bstributed and endemic in ‘Southeast Fsia and the gsaciflc &m covering
13,000,000 km2 area ( Ejure 1 ) The scrub éyfﬁuw is transmitted 6:}/ the Leptotrombidium deliense mite. Jhe reservoir hosts
are rodents maz’n[y including Rattus losea, R. flavipectus, and” Apodemus agrarius. Transmission of the eticlogical agent to
the rodent kost or the fuman incidental host occurs during ﬁetﬁnj o]p the _parasitic Jarval or (}ﬁijjer ’ stage of‘ mites
Jarz’mari[}/ (?f the genus Leptotrombidi um. Pertical or transovarial transmission appears to be essential to the maintenance
o]p the z'nﬁction in nature; thus, the mite serves as both the vector and the reservoir. Jhe vectors can be féund' ina van'eé}/ cjp

ecofoyicaf conditions, ﬁom the mountainous regions of‘ northern India to the trg]n'ca/ cfimates OJF the 5(271/.5/ g)’enino“ufa and’
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ﬁfnr/éneen'a. Jo dute, there fave been 120 ant{yenz'ca/:f}/ distinct strains re;]mrtezl: z'ncfurﬁ'nj the z'nz'tz'af{y characterized

prototypic strains {,mf Gilliam, and, {,ﬂo.

&cﬂetﬁn’a is transmitted tlfroujﬁ the bite o]p an z'nfét:teJ mite to human, it begins to Jorofz'férate at the bite site and a
characteristic skin fesion, known as an eschar, s ﬁmec[j b/ Jaatﬁ"ojen then spreads f}/ﬂemz’Caf[}/ via the /;emat(yenous and’
'f}/mf/fojenous routes. c%gféctez[ Jaeg]afe r[evefoj: vartous {}/Jtemz'c symptoms and reactions z'ncfut[z’nj fever, cutaneous rash,
(f}/mfac[émyoat@, elevations o]p t—reactinj protein ( C:ggjj and fiver enzymes. %mzm cases caused bj/ scrub @fﬁu&
have common cfinical ﬁature& z'ncfucﬁnj fever, cutaneous rash, eschar and Jocal !/}/m(]aac/éngpat/g}/ and the associated
comJafz'catz’onJ were fyficaffy severe. :ﬁomycfz’ne is the drug ?f choice but even c/z"/oramJaﬁ‘énz'cof also t/}a:matz'caf'f}/ and’
ejﬁ%ctz've[y efiminate mortafz'?}/ among cases reaynz'zet[ earfjl enoqu ﬁr nitiation (7[‘ treatment. Jhus, the gﬁ%rt to Jorm[uce
an afféctz've vaccine was not given frz'orilf}/ J;vn'man'rf}/ because of‘ the existence ch eﬁ[éctz've, rapid-acting antibiotic
treatments. %Wever, the need” ﬁr _greater em(]o/fd&z'& on_prevention @ an e]ﬁ‘éc’tz've vaccine kas been JaromfteJ é:}/ increa&inj
evidence that suggests the presence oj‘ antibiotic ref}actz'fz’z:‘}/ and the tli'ﬁcufty in diagnosing a disease that mimics several

other fél;n'fe i nesses.

Vo

&

Enlarged

Russia
D/ Japan
)
South
Korea

Q Taiwan

Philippines

& a; : Papua
Sri Lanka Singapore E{ € New Guines
o= R

o L P

s

Figure 1: Map of the area where scrub typhus is endemic.
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DBlutan ﬁ/fo‘ under endemic belt ( Ejure 1 ) but the evidence of‘ “presence ‘?f scrub tyf/fuo" was not established untif recentrfy

afier f ublic ?ft;a/tﬁ Iuﬁorator}/ fas A@ft surveillance in Gedu /fogn'ta/ stnce ﬂzoarcff 2009 fé//ow‘z'nj number 0]‘1 m@

reported in 2008.

2. Methods

2.1 The study site
PHL has kept surveillance from March 2009 in Gedu hospital following number of PUO
reported and referred to JDWNRH in 2008. The Mongar cases were coincidental.

2.2 Criteria for case selections

Any patients who visits hospital presenting acute undifferentiated fever and clinical
manifestations indicative of scrub typhus. Acute and convalescent blood samples were obtained
from few patients but only single sample was obtained from most patients. All samples were sent
to Wellcome Rust-Mahosot Hospital- Oxford University — Mahosot Hospital — Tropical
Medicine Research Collaboration (Microbiology Laboratory, Mahosot Hospital, Vientiane, Lao
PDR) for laboratory diagnosis.

2.3 Confirmatory diagnosis

For each suspected case, the serum was assayed by IFA for detecting the IgM and IgG antibodies
against O. tsutsugamushi and Rickettsia typhi antigens. A confirmed scrub typhus case was
defined as (1) IgG titer > 4-fold increase in paired serum specimens; and (2) IgM titer > 1:80 or

IgG titer > 1:400 in a single serum sample.

2.4 Data collection

Data were collected in sample collection form sent by PHL to Gedu hospital although it was not
designed to capture clinical details. However, form sent to Mongar had provision to capture
clinical details. Detail information of patients from Gedu hospital was taken out from
investigation report of CPO, VCDP. The data included for analysis was (1) demography: age,
sex, (2) epidemiologic data: symptom onset date, residence place, (3) clinical signs and

symptoms: fever, eschar, rash, lymphadenopathy, and others; (4) routine hematological
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examination: white blood cell (WBC) counts, platelet (PLT) counts, red blood cell (RBC),
hemoglobin (HGB) and hematocrit (HCT).

3. Results

3.1 Confirmed cases of scrub typhus

PHL had sent 33 samples in total to reference lab from which five patients had paired samples.
Based on IFA examination result, 23 patient samples had high titer of IgM and IgG antibody
against scrub typhus and 12 samples against murine typhus. In addition, 6 patients had primary
dengue infection (Table 2). Since all positive samples had high titer against both IgM ang IgG,
the results were inconclusive to confirm whether it is an acute infection or history of past
infection. However, from paired samples results from 5 patients; 1 patient was confirmed to
have suffered from primary dengue, scrub and murine typhus infection, 1 patients from acute
infection against both scrub and murine typhus and 3 patients from acute murine typhus infection
(Table 1). The interpretation was based on fourfold or greater rise of antibody between paired

serum specimens. The serotypes of all [FA-positive samples were not done in this study.

Table 1: IFA results for paired samples

1* Sample 2! Samples
Ace/Se Scrub Murine Scrub Murine
Case g « antibody antibody antibody antibody Interpretation
(End titer) (End titer) (End titer) (End titer)
IgM IgG IgM IgG IgM IgG IgM IgG

1 7/;64 oo oo 3200 1600 oo 400 800 8oo Heute murine @f”uJ inféction
2 2}/}? 400 400 3200 1600 400 400 >3200 >3200 ;?cute murine @f”uJ inféction
3 7/F <400 1600 800 1600 3200 800 >3200 33200 Heute scrub andmurine infection
4 7/;64 <400 400 3200 8oo Fcute scrulb and murine inféctz’on
5 7/F o0 o0 800 800 00 00 >3200 | >3200 Hcute murine typhis infoction

4|Page




Table 2: IFA results for 23 patients

Murine typhus Scrub typhus
Demography Dengue ELISA Results
1:3200 End point 1:3200 End point
Interpretation
Case NS1 Infection
# Age | sex results status IgM IgG IgM IgG IgM IgG IgM IgG
. Primary .
1 6 F Negative Dengue pos pos 3200 3200 pos pos >3200 >3200 Prob acute scrub typhus inf
2 1.4 F Negative Negative neg neg 800 400 pos pos >3200 >3200 Prob acute scrub typhus inf
. Primary .
3 33 F Negative Dcngué neg neg <400 <400 pos pos 3200 3200 Prob acute scrub typhus inf
4 36 M Negative Negative neg neg 1600 800 pos pos 3200 3200 Prob acute scrub typhus inf
5 40 F Negative Negative neg neg <400 800 pos pos >3200 >3200 Prob acute scrub typhus inf
6 33 M Negative Negative neg neg 800 <400 pos neg >3200 3200 Prob acute scrub typhus inf
7 6 M Negative Negative neg neg 800 400 pos pos >3200 >3200 Prob acute scrub typhus inf
8 6 M Negative Negative neg neg 800 <400 neg pos 800 >3200 Prob acute scrub typhus inf
. Primary .
9 4 M Negative Dcngué pos neg >3200 800 pos pos >3200 >3200 Prob acute scrub typhus inf
10 33 F Negative Negative neg neg <400 <400 pos pos >3200 3200 Prob acute scrub typhus inf
11 28 F Negative Negative neg neg <400 <400 neg pos 800 3200 Prob acute scrub typhus inf
12 11 M Negative Negative neg neg neg 800 pos pos 3200 >3200 Prob acute scrub typhus inf
13 17 F Negative Negative neg neg <400 <400 neg pos 800 3200 Prob acute scrub typhus inf
14 7 F Negative Negative neg neg <400 <400 neg neg 800 1600 Prob acute scrub typhus inf
15 33 F Negative Negative neg neg <400 <400 neg neg 800 1600 Prob acute scrub typhus inf
16 57 F Negative Negative neg neg <400 400 neg pos 800 >3200 Prob acute scrub typhus inf
17 66 F Negative Negative neg neg <400 <400 neg pos <400 >3200 Prob past scrub typhus inf
18 10 M Negative Negative neg neg <400 <400 neg neg <400 800 Prob past scrub typhus inf
19 14 F Positive ]:;é::]ga:g neg neg <400 <400 neg neg 400 800 Prob acute scrub typhus inf
. Primary .
20 50 M Negative Dcngué neg neg <400 <400 neg pos 800 >3200 Prob acute scrub typhus inf
21 18 M Negative Negative neg neg <400 <400 neg neg <400 <400 No evidence of acute typhus inf
22 11 M Negative Negative neg neg <400 <400 neg neg <400 <400 No evidence of acute typhus inf
23 29 F Negative Negative neg neg <400 <400 pos pos >3200 >3200 Prob acute scrub typhus inf
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3.2 Sex and age distributions of cases

@f 28 cases, 577 66/’{8 ) were female patients and 43% 61/28 ) were male, regaectz'vefy. mz:est cases were wnong aged group

6-14 years @17:), féf/;»wec[ é:}/ 15—45@}75) ( Ejure: 2 ) The  youngest and ofdest cases were 1.4 and 66 years re{yaectz'veft}/.

Figure: 2 Age distribution

m<lyear ml-5years mb6-14years m15-45years m>45year

0%

3.3 Clinical symptoms

Figure 3 summarize the signs and symptoms of all 28 cases presented during OPD visit and at
the time of admission to hospitals. The cases manifested with the common clinical signs and
symptoms of scrub typhus: fever (100.0% of cases), headache (39.0%), myalgia/arthalgia (45%),
rash (32%), eschar (21%), retro-orbital pain (10%), petechiae/purpura/echymoses (10%),
regional lympadenopathy (10%) and thrombocytopenia (40.0%) were observed respectively.
Hepatosplenomegaly (7%) were also reported.

Figure 3: Clinical signs and symptoms
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Thromboeytopenia N 10

Coma 0
Delirium 0]
Restlessness . 1

Cardiac arrhythmia 0

Jaundice 1

Proteinuria 1

Oligouria 1
Anuria 0]

Conjunctivial suffusion - 2
Cold clammy skin 0
Hypotension 0]

Haematemisis or melena 0

Petechiae /purpura/echymoses
Retro- orbital pain
Hemorrhagic menifestation
Diarrhea

Rash

Arthralgia

Myalgia

Headache

Fever

3.4 Location of eschars
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Of 28 probable scrub typhus cases, 21% (6/28) exhibited eschar; 5 with one eschar and 1 with

multiple eschar. Eschars were found in axilla (4/6), upper arm (1/6) and below breast (1/6).

3.5 Routine hematological examinations

%‘mato/yz'caf examinations of the case G1=17) was done at the time of OPD and adnission. Dotk normal and abnormal

é.j. increased or decreased counw) /fematoftvjz'caf parameters were recorded. ngaf results were ohserved in 82.3%

(ngt countJ), 35.27% (ﬁycount!f), 88.2% (@ﬁt ccunt&), 61,.77.; (7{12‘95), ant[;].o%q (%ﬁyj (?f(:a!few,
reg:ective/j/, while 17.6%, 64.7%, 11.7%, 35.2%, and 52.9% ‘?f‘ cases showed increased or decreased counts fér each of‘ these

cattyorz’es, re{yoectiverf}/.

4. Discussion

Laboratory results provide evidence that patients from Gedu and Mongar had scrub and murine
typhus infection (Table 2). The results of pair samples collected from 5 patients during acute and
convalescent has confirmed the acute stage of scrub and murine typhus infection (Table 1).
However, rickettsial serology results from other samples suggest that the moderately high titres
apparently against R. #yphi (causing murine typhus) were due to scrub typhus infection because
murine typhus (epidemic typhus) is usually more severe and it cause neurological symptoms
including meningoencephalitis and delirium, and coma can occur in 50% of cases which is not
seen among the patients from Gedu and Mongar. Moreover, secondary infections by R. #yphi can
result in myocarditis, bronchopneumonia or gangrene. Since background immunity against
rickettsial diseases in the country is unknown and there are inadequate data on the longevity of
IgM and IgG against O. tsutsugamushi and no data on the longevity of IgM and IgG against R.
typhi after infection (Blacksell ef al. 2007). It is therefore possible that the high titre against O.
tsutsugamushi is indicative of recent infections or acute disease in line with 2 acute scrub typhus
confirmed cases. However, to define true acute disease, quantification of antibodies against
rickettsial diseases in well people would help to establish appropriate cutoffs for IFAs among

Bhutanese population.

In this surveillance, occurrence periods for scrub typhus cases was not documented however, all

cases have been recorded during the months of June - July (summer). However, it will be too
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early to comment on seasonal variation at the moment. Studies in China and Korea found that the
seasonal variations of scrub typhus increase in October and peak in November. This pattern was,
however, different from those reported in Japan. In Japan, a bimodal pattern of occurrence of
cases — one in spring and another in autumn-winter was reported. Because humans are infected
through bites of the larva of the chigger mites, seasonal variations in scrub typhus infections may
be in part due to seasonal fluctuations of the larval chigger mites as well as their rodent hosts. In
Japan, the bimodal pattern of occurrence of cases was reported to relate to population dynamics

of the two different species of chigger mites.

With limited number of cases, age and sex distribution among the cases holds no significance for
the current scrub typhus disease study. However, data shows that most affected age group is 6-14
years (41%) and higher prevalent among females (57%) which could be due to occupation

related although occupation of cases have not be recorded (Figure 2).

Based on data collected from patients about clinical symptoms of scrub typhus, common
reported signs and symptoms presented by patients are high persistent fever, headache, rashes,
mylagia, arthalgia, retro-orbital pain and thrombocytopenia (Figure 3). Some cases are associated
with regional lymphadenopathy and hepatomegaly. Besides above signs and symptoms,
electrocardiogram abnormity, hepatosplenomegaly, and some severe complications such as toxic
myocarditis, alimentary tract hemorrhage, pleural fluid, or abdominal dropsy were reported in

studies conducted in China and Japan.

Eschar formation is one of the common phenomenon in scrub typhus and tre distribution of eschar on
body surface might be associated with dressing styles and personal hygiene, as the two factors affect how and where chiggers
entered” and stayed” on the hody surface. Common site for echar formation among population in the
country will be known once proper surveillance and study is in place. Jrens et of (1947} reported that
4% of confirmed eschars in TS army personnel were ditected on the feet and fogs. Ferincum, inguinal area, and axilla
were also the Jareﬁrentz’affy eschar-manifested areas. K im et af (zooy) reported that among the 162 adult scrub @ga/fu.f

cases in southwestern area of' Korea, most cases fad eschars on the ﬁont gf the b‘oc![}/. f&cﬁm& were Jyrimarirfy detected in
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males within 30 cm below the umbificus. ggt a different pattern was seen in females ~ the most prevalent area in females was

the ﬁont chest above the umbificus.

In addition, PLT count (64.7%) and HCT (52.9%/ abnormalities is mostly commonly seen among
the patients (e4.77/), while WBC and other CBC counts are not common abnormalities (WBC-
17.6%, &ﬁt— 11.7%, and HGC.B - }5.1‘75) It is very evident that because of abnormal PLT count and FECT fevel
chserved in most patients, clinicians mis-diagnose case as dengue fever due to Jow awareness of the presence of scrub typhus
in the country. Jn scrub typhus, FHCT is not a common abnormal Bood parameter seen bt higher FHCT abnormal rate
seen among the scrubf typhius could b dice to primary dengue infection, dual infection seon in & pationts. Dual infoction
phencmencn is not uncemmon among diseases especially in different disease endemic places. Like dengue fever and

DHF, scrub typhus can be clinically confirmed base on CBC results without waiting for serology
or other confirmatory test. In scrub typhus cases, high transaminase (ALT) level (2 folds),
thrombocytopenia and leucoytosis is common and positive predictive value is 85%. The positive

predictive value further increases if eschar is observed in patient.

Scrub typhus caused by O. tsutsugamushi has three strains Gilfiam, Kzn]a, and” K _ato. Like dengue strains,
J‘ECO}’M[ZII:}/ z'nﬁctz'tm is uJuaf{}/ severe in ﬁm %'f‘ the second time infécti(m is caused 1{}/ ﬁﬂérent strain. Jhe reason is not
known at the moment but it could be Joroiaﬁrfy due to z'mmune:patﬁyeneﬂ'&. Strains @Jn’nj need to done te know the

presence OJF strains in the country and its g]n't[émz'o/(zz}/.

The drug of choice for scrub typhus is doxycyline and chloramphenicol is also found effective.
Both antibiotic drugs are bacteriostatic and its mode of action is inhibits protein synthesis by
preventing attachment of aminoacyl transfer RNA to its acceptor site on the ribosome (30S and
50S subunit ribosome). The drug is very effective if administer during early time of infection
because drugs can stop multiplication of bacteria and prevent dissemination to major organs.
Ampicillin and amoxicillin are found ineffective for scrub typhus in Gedu hospital because they
are effective only in gram negative bacteria while O. tsutsugamushi is gram positive bacteria and

intercellular organism.
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The limitation of current surveillance is lack of adequate data collection, lab tests and samples
size. More studies will be required to understand the clinical presentations, geographic
distribution, seasonality, animal reservoir(s), vector and different subspecies that transmit these

rickettsial diseases in the country.

5. Conclusion
Jhis surveillance establishes that scrub typhus and other rickettsial diseases are not uncommon in

Bhutan and should be considered as emerging new diseases of high public health importance and

should be kept in the differential diagnosis of acute febrile illness. Jre chinical characterizations of scrub
tyJa/ﬂw cases ﬁom two JJ[[IC&J‘ ( Gedu and azznjar) also ﬁf/ in fine with cfinical characterization studies conducted in
Ghina and other endemic countries. Jhese ﬁnt[i’an will _provide valuable inﬁrmation in assisting f@&ician& in the

zﬁzgno&z’&, treatment, and prevention o]p the disease.
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