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Abstract
Background: Scrub typhus fever, a rickettsiosis caused by Orientia tsutsugamushi, usually
seen in mountainous and forest areas, is now being normally characterized among patients in
urban areas presenting with symptom of febrile illness in monsoon and post monsoon season.
It has a varied presentation of signs and symptoms associated with morbidity and mortality
today. Hence all cases with symptom of febrile illness ought to be investigated and high
suspicion of rickettsiosis mainly scrub typhus.
Material & Methods: The present cross-sectional study includes 200 Patients who had scrub
typhus IgM antibody positive were enrolled from outdoor and from ward by simple random
sampling. Clearance from Institutional Ethics Committee was taken before start of study.
Written informed consent was taken from each study participant.
Results: Among the total study participants 42 (21%) had normal serum ALT levels, 52 (26%)
patients had serum ALT levels raised less than Two-folds, 48 (24%) patients had serum ALT
levels raised more than Two-folds, 42 (21%) patients had serum ALT levels raised more than
four-folds and 16 (8%) patients had serum ALT levels raised more than ten folds. Among the
total study participants 30 (15%) had normal serum AST levels, 52 (26%) patients had serum
AST levels raised less than Two-folds, 56 (28%) patients had serum AST levels raised more
than Two-folds, 50 (25%) patients had serum AST levels raised more than four-folds and 12
(6%) patients had serum AST levels raised more than ten folds.
Conclusion: We concluded from the present study that liver function test deterioration among
scrub typhus fever was varied from normal range of biochemical markers to raised liver
function markers. AST elevation was observed more statistically significant than ALT
elevation. Hyperbilirubinemia and raised alkaline phosphatase levels were also observed. Low
serum albumin levels were associated with the critical phase of the liver disease.
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This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Pathan et al.

International Journal of Pharmaceutical and Clinical Research

586

International Journal of Pharmaceutical and Clinical Research

ISSN: 0975-1556

Introduction
Scrub typhus fever, a rickettsiosis caused
by Orientia tsutsugamushi, usually seen in
mountainous and forest areas, is now being
normally characterized among patients in
urban areas presenting with symptom of
febrile illness in monsoon and post
monsoon season. It has a varied
presentation of signs and symptoms
associated with morbidity and mortality
today[1]. Hence all cases with symptom of
febrile illness ought to be investigated and
high suspicion of rickettsiosis mainly scrub
typhus. Scrub typhus prevails among
southern Asia, western Pacific Islands, and
northern Australian regions. These specific
geographical region is usually known as the
“tsutsugamushi triangle,” with some one
billion residents[2].
Rickettsioses have been listed as a class
four inform malady in Taiwan since 1955.
O. tsutsugamushi is propagated by
transovarial
transmission
among
trombiculid mites. when hatching, infected
larval mites (chiggers) inoculate organisms
under the skin. Infected chiggers square
measure doubtless to be found in areas of
serious scrub vegetation throughout the wet
season, once mites lay eggs[3]. The
epidemiologic transmission period from
environmental exposure to mites in
endemic region ranges from 6‐21 days. The
incidence of scrub typhus in India ranges
between
4%‐46%.
However,
the
identification of eschars in Indian
population is tough because of dark skin.
The case–fatality rate for untreated scrub
typhus cases is reported upto 7% among
various studies[4]. Immunity lasts upto 1‐3
years, despite of varied antigenic diversity
of pathogen[5].
A severe case of rickettsiosis is classified as
presence of shock ( septic or hypovolemic),
acute respiratory failure, acute renal failure,
acute
gastrointestinal
bleeding,
rhabdomyolysis,
meningoencephalitis,
myocarditis and death[6]. Severe cases
usually
manifest
with
interstitial
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pneumonia and encephalitis because of
vascular
injury.
Neurological
manifestations occurred due involvement
of central nervous system and most
common
manifestations
are
meningoencephalitis and meningitis. The
incidence of neurological manifestations
ranges from 15%‐50% patients with scrub
typhus among various studies[7].
Common symptoms are usually fever,
headache, weakness, myalgia, nausea,
vomiting, cough, and gastrointestinal
symptoms. Clinical identification is usually
made by the presence of associated scab
and clinical improvement following
antibiotic therapy[8]. The associated
clinical laboratory findings with cases of
scrub typhus are mild leukopenia,
thrombocytopenia,
lymphocytosis,
elevations of hepatic aminotransferases and
hyponatremia[9]. The present study was
conducted to assess and evaluate the liver
function test among patients of scrub
typhus fever admitted in our tertiary care
hospital.
Materials & Methods
The present cross-sectional study was
conducted at department of general
medicine of our tertiary care hospital. The
study duration was of two years from
January 2018 to December 2019. A sample
size of 200 was calculated at 90%
confidence interval at 5% acceptable
margin of error by epi info software version
7.2. Patients who had scrub typhus IgM
antibody positive were enrolled from
outdoor and from ward by simple random
sampling. Clearance from Institutional
Ethics Committee was taken before start of
study. Written informed consent was taken
from each study participant.
Patients who had malarial diseases, dengue,
typhoid or patients with existing liver
disease were excluded from the present
study. The data were collected by detailed
history, general physical and clinical
examination from each patient (more than

International Journal of Pharmaceutical and Clinical Research

587

International Journal of Pharmaceutical and Clinical Research

15 years of age) after taking the written
consent. All study participants were
subjected for routine blood investigation for
complete blood count and liver function test
and ELISA for scrub typhus serology. All
the data was recorded on Microsoft excel
spread sheet and data analysis was done at
10% alpha and 90% confidence interval
using SPSS v22 software. Test of
significance were applied on collected and
organized data and p value less than 0.05
was considered as statistically significant
association between study variables.
Results
In the present study we enrolled 200
patients who were aged from 17 to 61 years.
The mean age of the enrolled patient was
36.42 ± 5.26 years. There was no patient in
the present study who aged less than 15
years of age. Out of total patients diagnosed
scrub typhus IgM antibody positive 59%
were male and 41% were females. All of
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these patients with scrub typhus fever were
subjected for routine blood investigation for
complete blood count and liver function test
and ELISA for scrub typhus serology.
Among the total study participants 42
(21%) had normal serum ALT levels, 52
(26%) patients had serum ALT levels raised
less than Two-folds, 48 (24%) patients had
serum ALT levels raised more than Twofolds, 42 (21%) patients had serum ALT
levels raised more than four-folds and 16
(8%) patients had serum ALT levels raised
more than ten folds. Among the total study
participants 30 (15%) had normal serum
AST levels, 52 (26%) patients had serum
AST levels raised less than Two-folds, 56
(28%) patients had serum AST levels raised
more than Two-folds, 50 (25%) patients
had serum AST levels raised more than
four-folds and 12 (6%) patients had serum
AST levels raised more than ten folds.
(Table 1)

Table 1: Distribution of study participants according to range of aminotransferase

elevations in scrub typhus fever.
Normal
<Two-fold rise
Two-four-fold rise
Four-tenfold rise
>Tenfold rise

ALT (%)

AST (%)

42 (21%)
52 (26%)
48 (24%)
42 (21%)
16 (8%)

30 (15%)
52 (26%)
56 (28%)
50 (25%)
12 (6%)

In the present study, out of total 200 study
participants, on the assessment of liver
function it was found that, 28 (14%)
patients had bilirubin levels raised more
than two folds, 62 (31%) patients had raised
alkaline phosphatase levels and 30 (15%)
patients had raised serum globulins levels.
out of total 200 study participants, 118

(59%) patients had normal serum proteins
levels and 82 (41%) patients had serum
proteins levels below normal range. out of
total 200 study participants, 116 (58%)
patients had normal serum albumin levels
and 84 (42%) patients had serum albumin
levels below normal range. (Table 2)

Table 2: Distribution of study participants according to ranges of increased bilirubin,

alkaline phosphatase and globulin levels.
Tests
Liver function test Bilirubin > 2mg/dl
parameters
Alkaline phosphatase increased
Serum globulins increased
Serum proteins
Low
Normal
Pathan et al.

Number of patients (%)
28 (14%)
62 (31%)
30 (15%)
82 (41%)
118 (59%)
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Serum albumin

Increased
Low
Normal
Increased

Discussion
In the present study we enrolled 200
patients who were aged from 17 to 61 years.
The mean age of the enrolled patient was
36.42 ± 5.26 years. There was no patient in
the present study who aged less than 15
years of age. Out of total patients diagnosed
scrub typhus IgM antibody positive 59%
were male and 41% were females. All of
these patients with scrub typhus fever were
subjected for routine blood investigation for
complete blood count and liver function test
and ELISA for scrub typhus serology.
Among the total study participants 42
(21%) had normal serum ALT levels, 52
(26%) patients had serum ALT levels raised
less than Two-folds, 48 (24%) patients had
serum ALT levels raised more than Twofolds, 42 (21%) patients had serum ALT
levels raised more than four-folds and 16
(8%) patients had serum ALT levels raised
more than ten folds. Similar results were
obtained in a study conducted by Kausik M
et al among patients of scrub typhus fever
and found that effects of scrub typhus virus
infection associated with effects on liver
function test and histopathological patterns
are suggestive of councilman bodies, micro
vascular steatosis and liver cell
necrosis[10]. In previous researches, it was
reported that scrub typhus infection has
affect the liver and the liver functions were
disarranged. However, liver functions are
not deteriorated in the early phases of scrub
typhus fever. The etiology behind this
deterioration was multifactorial because of
direct injury or hypoxic injury or immune
mediated damage[11].
In the present study, among the total study
participants 30 (15%) had normal serum
AST levels, 52 (26%) patients had serum
AST levels raised less than Two-folds, 56
(28%) patients had serum AST levels raised
more than Two-folds, 50 (25%) patients
Pathan et al.
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(0%)
84 (42%)
116 (58%)
(0%)
had serum AST levels raised more than
four-folds and 12 (6%) patients had serum
AST levels raised more than ten folds.
Similar results were obtained in a study
conducted by Narendra R et al among
patients of scrub typhus fever and on the
assessment of liver function test
disturbance in test values was reported.
Clinically patients were presented with
hepatomegaly,
jaundice
and
right
hypochondrium pain[12]. Similar results
were obtained in a study conducted by
Dong-Min K et al among patients of scrub
typhus fever and found that 46% patients
had < 3-fold rise in AST, 37% patients had
3-10-fold rise in AST and 17% patients had
> 10-fold rise in AST levels. 28% patients
had 1-3-fold rise in ALT, 60% patients had
3-10-fold rise in ALT and 9% patients had
> 10-fold rise in ALT levels. They found
AST elevation was more statistically
significant than ALT[7].
In the present study, out of total 200 study
participants, on the assessment of liver
function it was found that, 28 (14%)
patients had bilirubin levels raised more
than two folds, 62 (31%) patients had raised
alkaline phosphatase levels and 30 (15%)
patients had raised serum globulins levels.
out of total 200 study participants, 118
(59%) patients had normal serum proteins
levels and 82 (41%) patients had serum
proteins levels below normal range. out of
total 200 study participants, 116 (58%)
patients had normal serum albumin levels
and 84 (42%) patients had serum albumin
levels below normal range. Similar results
were obtained in a study conducted by
Channabasavaraj H et al among patients of
scrub typhus fever and found that 70 %
patients had low total patients serum
proteins and 71% of patients had shown
hypoalbuminemia[13]. Similar results were
obtained in a study conducted by E Mathai
et al among patients of scrub typhus fever
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and found that 30% patients had serum
alkaline phosphatase levels raised than
normal[14]. Similar results were obtained
in a study conducted by U K Misra et al
among patients of scrub typhus fever and
found that 5% patients had serum bilirubin
levels raised more than two folds than
normal[15].
Conclusion
We concluded from the present study that
liver function test deterioration among
scrub typhus fever was varied from normal
range of biochemical markers to raised liver
function markers. AST elevation was
observed more statistically significant than
ALT elevation. Hyperbilirubinemia and
raised alkaline phosphatase levels were also
observed. Low serum albumin levels were
associated with the critical phase of the
liver disease.
References
1. Chakraborty S, Sarma N. Scrub
Typhus: An Emerging Threat. Indian J
Dermatol. 2017 Sep 1;62(5):478.
2. Su TH, Liu CJ, Chen DS, Kao JH.
Milder clinical manifestation of scrub
typhus in Kinmen, Taiwan. J Formos
Med Assoc. 2013 Apr 1;112(4):201–7.
3. Luce-Fedrow A, Lehman ML, Kelly
DJ, Mullins K, Maina AN, Stewart RL,
et al. A Review of Scrub Typhus
(Orientia tsutsugamushi and Related
Organisms):
Then,
Now,
and
Tomorrow. Trop Med Infect Dis. 2018
Jan 17;3(1).
4. H P, S S, Y S, S K, WH C, KW C.
Central nervous system involvement in
patients with scrub typhus. Clin Infect
Dis. 1997;24(3):436–40.
5. Mahajan SK, Rolain J-M, Kanga A,
Raoult D. Scrub Typhus Involving
Central Nervous System, India, 2004–
2006. Emerg Infect Dis. 2010
Oct;16(10):1641.

Pathan et al.

ISSN: 0975-1556

6. R M, R Y, A P, BS T. Scrub typhus in
rural Rajasthan and a review of other
Indian studies. Paediatr Int Child
Health. 2016 Apr 2;36(2):148–53.
7. DM K, SW K, SH C, NR Y. Clinical
and laboratory findings associated with
severe scrub typhus. BMC Infect Dis.
2010 Apr 30;10.
8. Paris DH, Shelite TR, Day NP, Walker
DH. Unresolved Problems Related to
Scrub Typhus: A Seriously Neglected
Life-Threatening Disease. Am J Trop
Med Hyg. 2013 Aug;89(2):301.
9. Mitra S, Gautam I, Jambugulam M,
Abhilash KPP, Jayaseeelan V. Clinical
Score to Differentiate Scrub Typhus
and Dengue: A Tool to Differentiate
Scrub Typhus and Dengue. J Glob
Infect Dis. 2017 Jan 1;9(1):12.
10. Munsi K, Das S, Islam R, Biswas PS,
Ganguly S, Mukherji MB. Incidence of
scrub typhus in a tertiary care hospital
in Kolkata, India. Int J Adv Med.
2020;7(5):825.
11. Oh IS, Park S-H. Immune-mediated
Liver Injury in Hepatitis B Virus
Infection. Immune Netw. 2015
Aug;15(4):191–8.
12. N R, A R. Rickettsial infections: Indian
perspective. Indian Pediatr. 2010 Feb
1;47(2):157–64.
13. Hullatti C, S. LG, V. VBB.
Hyponatremia: a diagnostic marker for
the diagnosis of Rickettsial diseases. Int
J Contemp Pediatr. 2017 Apr
25;4(3):696–9.
14. E M, JM R, GM V, OC A, D M, M M,
et al. Outbreak of scrub typhus in
southern India during the cooler
months. Ann N Y Acad Sci.
2003;990:359–64.
15. UK M, J K, VE M. Neurological
manifestations of scrub typhus. J
Neurol Neurosurg Psychiatry. 2015 Jul
1;86(7):761–6.

International Journal of Pharmaceutical and Clinical Research

590

