Clinical and biochemical profile of scrub typhus patients
at a tertiary care hospital in Northern India

Sudhir K. Verma', Kamlesh K. Gupta’, Rajesh K. Arya?, Vivek Kumar?,
D. Himanshu Reddy’, Shyam C. Chaudhary’, Satyendra K. Sonkar?’,
Satish Kumar?, Neeraj Verma', Deepak Sharma®

Departments of Medicine and *Endocrinology, King George’s Medical University, Lucknow, Uttar Pradesh, *Department of
Medicine, Government Medical College, Orai, Jalaun, Uttar Pradesh, India

ABSTRACT

Background: Scrub typhus is a neglected rickettsial disease in India. Every year, we are facing outbreaks of Scrub typhus after
Monsoon season. Patients present with a wide clinical spectrum ranging from pyrexia of unknown origin to multiple organ dysfunction.
Some of these clinical features overlap with presentation of other tropical infections prevalent in Indian subcontinent, which leads
to diagnostic dilemma and delay in diagnosis. Hence, we planned this study to know the demographic, clinical and biochemical
profile of scrub typhus patients. Methods: This was an observational study conducted in department of Medicine, King George’s
Medical University Lucknow, India a leading tertiary care hospital of Northern India. All scrub typhus patients were evaluated by
detailed history, examination and laboratory tests. Results: We enrolled 52 patients in our study. The mean age of the patients was
35.17 + 16.90 years with majority (82.7%) of patients from rural background. All the patients had fever with an average duration
of 9.6 + 2 days. Most of the patients developed hepatitis (69.2%) followed by acute encephalitis syndrome (47%), acute kidney
injury (23.1%) and acute respiratory failure (19.2%). Eschar was found in 11 patients (21.2%). Conclusion: Scrub typhus is often
misdiagnosed or diagnosed late due to its wide clinical spectrum overlapping with clinical presentation of other commonly prevalent
tropical diseases. One should always consider the differential diagnosis of scrub typhus while evaluating a young febrile patient of
rural background, with features of single or multiple organ dysfunction and laboratory findings of leucocytosis, thrombocytopenia
and elevation of transaminases.
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Introduction

Scrub typhus is the most common rickettsial disease prevalent
in India." It is caused by Orientia tsutsugamushi, an obligate
intracellular gram negative bacteria and transmitted to humans
through the bite of larval forms of trombiculide mites.!"!
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In India, every year during and after monsoon season, there
is sudden rise in cases of acute febrile illness. Viral infections,
malaria, dengue, typhoid, leptospirosis and scrub typhus have been
classically responsible for such outbreaks.! These diseases may
presents with ovetlapping clinical features.? This often leads to
either misdiagnosis or delay in diagnosis. This study will provide
diagnostic clues to the primary care physicians, so that they can
diagnose cases scrub typhus eatlier for better outcome of patients.

According to the WHO, Scrub typhus is probably one of the
most underdiagnosed and under-reported febrile illnesses
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requiting hospitalization** In India also, it is a neglected disease.
The morttality of the disease vaties from 7% to 30%.F!

In recent years, we have noticed an increase in the incidence of
Scrub Typhus at our institute. So, we planned this study with an
aim to study the demographic, clinical and biochemical profile
in patients of Scrub Typhus.

Materials and Methods

This was a prospective observational study conducted from
September 2019 to January 2020 in the Department of Internal
Medicine, King George Medical University, Lucknow, a tertiary
care institution located in Northern India. We enrolled 52 patients
for the study, who fulfilled the inclusion and exclusion criteria.

Inclusion criteria

1. Pyrexia for more than 5 days

2. Age more than 18 years

3. Patients tested positive for IgM antibodies against
O.tsutsuganmushi

Exclusion criteria

1. Patients who had other causes of fever like Malaria, Dengue,
viral diseases, Leptospirosis, Typhoid fever, pneumonia,
pleural effusion, urinary tract infections

2. Patients tested negative for IgM antibodies against
O.tsutsugamushi

3. Patients who didn’t gave their consent for the study.

All demographic data, detailed clinical history including age,
gender, occupation and presenting complaints in chronological
order were carefully recorded. All the patients were subjected to
detailed physical examination with special attention to temperature,
presence of skin eschar, icterus, respiratory rate, altered sensorium
and hepatosplenomegaly. Ethical approval was taken before
initiation of the study from institutional ethical committee on
13-08-2019.

A standard set of investigations were sent to establish the cause
of fever. This included complete blood count (CBC) including
peripheral blood smear for malatia parasites, liver function tests,
kidney function tests, urine examination and serology for dengue,
chikungunya, scrub typhus, leptospirosis and enteric fever. Chest
X-ray and ultrasound of the abdomen was also carried out.
Scrub typhus serology was tested for IgM antibodies against
the causative agent O.fsutsugamushi using ELISA kits. A CT/
MRI imaging of brain and Cerebrospinal fluid analysis of the
patients was done in patients who presented with features of
Acute encephalitic syndrome.

We used following definitions to describe complications in our

the study.

1. Acute kidney injury (AKI): It was defined as per the latest
Acute Kidney Injury Network (AKIN) classification
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guidelines.

2. Acute hepatitis: elevation of serum transaminases [aspartate
aminotransferase (AST)/alanine aminotransferase (ALT)]
more than two times of the upper limit of normal

3. Acute respiratory distress syndrome (ARDS):
Acute-onset (<7 days) noncardiogenic pulmonary edema
which manifests as bilateral alveolar or interstitial infiltrates
on a chest radiograph, with a PaO_/FiO, < 300 mmHg on
arterial blood gas analysis

4. Pneumonia: Patients with acute-onset fever and cough/
breathlessness, with or without crackles/rhonchi, with
radiographic evidence of consolidation or interstitial
infiltrates

5. Meningitis: Patients with fever and altered mental status,
with ot without nausea/vomiting, with or without signs
of meningeal irritation and an abnormal cerebrospinal
fluid (CSF) analysis

On admission, all the patients admitted as case of acute febrile
illness with single or multiorgan dysfunction were given empirical
antibiotics (Ceftriaxone and Azithromycin intravenously) along
with symptomatic and supportive treatment. After ruling out
other causes of fever and confirmation of the diagnosis of Scrub
typhus, Ceftriaxone was replaced with oral doxycycline 100 mg
twice daily in patients with normal liver functions.

Results

Based on inclusion and exclusion criteria, we enrolled 52 patients.
The demographic and clinical profile of all enrolled patients
is depicted in Table 1. The mean age of the patients was
35.17 £ 16.90 years with majority of patients between 21-50 years
of age (51.9%) [Figure 1]. Females were slightly more affected
with female to male ratio of 1.16:1 [Figure 2]. Majority of
the patients (82.7%) belonged to rural area were involved in
farming [Figure 3].

All the patients had fever with an average duration of
9.6 + 2 days. All the patients had fever with an average
duration of 9.6%2 days. Fever was high grade, continuous in
majority of patients. Twenty one (40.3%) and sixteen (30.7%)
patients presented as fever with chills and pyrexia of unknown
origin respectively. Sixteen (30.7%) patients presented as
pyrexia of unknown origin. Other associated symptoms were

>50 Years <20 Years

23.1% 25.0%

Figure 1: Age wise distribution of patients with scrub typhus
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headache (69.2%), followed by nausea and vomiting (59.6%).
On examination, icterus was present in fifteen (28.8%) patients.
Eschar, a characteristic skin lesion seen in patients of Scrub
typhus, was found in eleven patients (21.2%) on abdomen, thighs
and arms [ Figure 4]. Erythematous maculopapular rash was seen
in 4 (7.7%) patients. On abdominal examination, hepatomegaly
was present in 11 (21.2%) and splenomegaly in 15 (28.8%)
patients. Among patients presented as AES, signs of meningeal
irritation (neck rigidity and/or Kernig’s sign) were present only
in nine patients (17.3%).

Table 1: Demographics and Clinical profile of enrolled
Scrub typhus patients (n=52)

Characteristic No. of cases  Percentage
Age
<20 Years 13 25.0
21-50 Years 27 519
>50 Years 12 23.1
Mean AgexSD (years) 35.17£16.90
Sex
Male 24 46.2
Female 28 53.8
Duration of illness (days)
<7 days 8 15.4
8-14 days 42 80.8
>14 days 2 3.8
Mean duration of illnessESD (days) 9.6£2
Residence
Rural 43 82.7
Urban 9 17.3
Symptoms
Fever 52 100.0
Breathlessness 10 19.2
Nausea/Vomiting 31 59.6
Headache 36 69.2
Jaundice 15 28.8
Altered sensorium (A/S) 27 48.1
Rash 4 7.7
Decreased urine output 12 23.1
Signs
Pallor 10 19.2
Icterus 15 28.8
Hypotension/Shock (BP <90 mmHg) 8 15.4
Hepatomegaly 11 21.2
Splenomegaly 15 28.8
Eschar 11 21.2
Meningeal sign (Neck rigidity/ 8 15.4
Kernig’s sign) 9 17.3
Male
46.2%

The biochemical profile of patients enrolled in our study is shown
in Table 2. Complete blood count revealed anemia in 31 (59.6%),
leucocytosis in 26 (50%) and thrombocytopenia in 40 (76.9%)
patients. Liver function test showed elevated transaminases with
rise in SGOT and SGPT in thirty six (69.2%) and thirty (57.7%)
patients, respectively and hyperbilirubinemia (bilirubin > 2mg/
dL) in eighteen (34.6%) patients. Rise in SGOT was more than
SGPT (SGOT/SGPT > 1). Acute kidney injury chatracterized
by recent elevation of blood urea and serum creatinine was seen
in 31 (59.6%) patients.

Lumbar puncture was performed in 16 cases. The findings
of CSF analysis are depicted in Table 3. Cerebrospinal fluid
analysis (CSF) revealed elevated protein (mean- 103.38 mg/dL)
with lymphocytic predominance (mean cells-69) and mean
ADA of 8.1IU/L. All CSF samples wete negative for acid-fast
bacilli (AFB), Gram and Indian ink stain. MRI Brain showed
findings of either meningitis or meningoencephalitis except
one patient which showed finding of left-sided intracerebral
hemorrhage. In patients presenting with respiratory distress,
Chest radiographs PA view revealed findings of pneumonitis in
6 (11.5%), ARDS in 4 (7.7%) and pleural effusion in 3 (5.8%)
patients.

The complications of scrub typhus in our patients are depicted in
Table 4. Multi organ dysfunction syndrome (MODS) was found
in 23 (44.2%) patients. Among other complications, hepatitis was
the most common, presenting either as elevation of AST and
ALT in 36 (69.2%) and 30 (57.7%) patients tespectively and/or
hyperbilirubinemia in 18 (34.6%) patients. Features of acute
febrile encephalopathy was found in 27 (48.1%) patients. Acute
kidney injury was observed in 12 (23.1%) patients who presented
with history of decreased urine output. Similarly, 10 (19.2%)
patients presented with acute respiratory failure presenting as
breathlessness, of which 4 (7.7%) patients required ventilatory
support.

In our study, we also encountered two unusual presentations of
scrub typhus. One of our patients presented with gangrenous
changes of digits of bilateral upper limb [Figure 3] which was
probably due to disseminated intravascular coagulation (DIC).
Another patient developed hemorrhagic stroke during hospital
stay which might be due to severe thrombocytopenia or
hemorrhagic transformation of encephalitis.

Urban
17.3%

Figure 2: Sex wise distribution of patients with scrub typhus
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Figure 3: Residential address of enrolled scrub typhus patients
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Table 2: Laboratory investigations of enrolled patients

Characteristic No. of cases Percentage
Hemoglobin (<10 gm/dl) 31 59.6
Mean Hb£SD (gm/dl) 9.30%£1.77
Total leucocyte count
<4000 4 7.7
4000-11000 22 42.3
>11000 26 50.0
Mean+SD (thousands/mm?) 11.29£5.08
Platelet count <1.5%10°/cumm 40 76.9
MeantSD 1.06%0.63
SGOT>80 IU/ml (Mean*SD) 36 69.2
180.12+151.45
SGPT>80 IU/ml (MeantSD) 30 57.7
115.081+95.52
Positive Weil Felix test 7 13.5
Elevated total bilirubin (>2 mg/dl) 18 34.6
Increased serum urea/creatinine 31 59.6

Table 3: CSF Findings of scrub typhus patients with
Acute encephalitis syndrome (n=16)

Parameters Mean value SD

Total cells (pet mm?) 69.94 48.36
Protein (mg/dl) 103.38 36.27
Sugar (mg/dl) 57.27 14.70
ADA (IU/L) 8.1 2.60

Table 4: Complications of Scrub typhus in our study

Characteristic No. of cases Percentage
Hepatic dysfunction 40 76.9
Renal dysfunction 30 57.7
Meningoencephalitis 11 21.2
Shock 8 15.4
Pneumonitis 6 11.5
Pleural effusion 3 5.8
Intracerebral hemorrhage 1 1.9
ARDS 4 7.7
Gangrenous changes in digits 1 1.92
Discussion

Scrub typhus is a neglected rickettsial disease prevalent in India.
This prompted us to conduct the present study with an aim
to study the clinical and biochemical profile of scrub typhus
patients. This study will guide upcoming physicians to diagnose
and manage these patients in a better way.

Most of the patients enrolled in our study were young with mean
age of 35 years and belonged to rural areas, which might be due
to more involvement of younger population in outdoor farming
activities. Females were slightly more affected than males (1.16:1),
which shows significant contribution of females in farming
activities in northern India. These findings are supported by many
previous studies. Lakshmi RMMYV e¢f a/. found that most of the
patients wete between 20 and 50 yeats.”? Similarly, Pathania M
¢t al. found that young adults between 20 and 40 years are the most
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Figure 4: Eschar at dorsal aspect of arm of scrub typhus patient

affected group with female-to-male ratio was 2.8:1.F1 However,
Zhang M et al. found that scrub typhus was more prevalent in
higher age group with mean age of 54 years and female to male
ratio of 1.08:1.”1 Study done by Jayprakash V ¢ /. also observed
that mean age of affected population was 45.7 £ 15 years with
female to male ratio of 1.68:1.1 So, studies suggest that any
febrile young patient from rural background should always be
evaluated for Scrub typhus.

In our study, the mean duration of fever at presentation was
9.6 days. In most cases, fever was high grade, continuous and
responded to antipyretics. Fever was associated with chills in
20 (38.5%) of patients. Lakshmi RMMYV e/ 4/ also found that
majority of the patients (58.6%) presented with 7-14 days of
fever and 10.3% of them had prolonged pyrexia beyond 2 weeks.
Similarly, Pathania M e a/. reported mean duration of illness
9.8 £ 4 days, which is almost same as found in our study.! In the
study of Zhang M ¢ al., mean duration of fever was 6.6 days with
35.3% had continued fever, 23.5% had remittent fever, 34.3% had
irregular fever, and 6.9% were unspecified fever type.”

In current study, other complaints were headache (69.2%)
followed by nausea and vomiting (59.6%). Eschar, a characteristic
blackish necrotic skin lesion of scrub typhus, was seen only in
11 patients (21.2%). The most common site of eschar was thigh.
Previous Indian studies have also reported similar frequencies
of occurrence of eschar (1.8-24%). Lakshmi RMMV ¢/ al.,
Pathania M e7 al., Takhar ez al., Sivarajan ez al. and Subbalaxmi
¢t al. reported eschar in 13.7%, 1.8%, 12.1%F, 11.1% and 13.1%,
respectively. #1412 The lower detection rate of eschar in Indian
studies study might be due to darker skin color of patients.

Similarly, Jayprakash V ez al. observed anorexia, nausea,
and vomiting in 21.24% of patients, jaundice in 6.22%
of patients and eschar in 28.49% of patients. Thigh was
commonest location of the eschar, followed by neck and
chest, abdomen, perineum, axillae, and the back.”! Zhang
M et al. also reported manifestations like eschar or skin
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ulcer (86.3%), anorexia (71.6%), fatigue (71.6%), rash (68.6%),
headache (62.7%) and generalized myalgia (47.1%)."!

Acute hepatitis was the most common complication observed in
our study. Most of such patients complaint of fatigue and loss
of appetite. Patients presented as elevation of AST and ALT
in thirty six (69.2%) and thirty (57.7%) patients respectively
with SGOT/SGPT ratio >1. Hyperbilirubinemia was found
in 15 (28.8%) patients presenting as icterus. On abdominal
examination, hepatomegaly was present in 11 (21.2%) and
splenomegaly in 15 (28.8%) patients. Previous studies by
Pathania M ¢ a/. and Elsom KA ¢t al. reported 7.40% with acute
hepatitis, hepatomegaly in eight 14.8% and, splenomegaly in one
case 1.85%.5 Narvencar KP ¢/ a/. also found similar results
in their study with hepatomegaly in 6.9% and splenomegaly
in 13.7% cases." According to study done by Zhang M ¢/ al.,
abnormal liver function test was the most common laboratory
finding, Elevated aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) found in 75.0% and 80.3% of the
patients,”! Lakshmi RMMV ¢ a/. concluded that markers of
severe disease include elevated aspartate amino transferase (AST)
and serum creatinine and were seen in 82.7%, and 20.6% patients,
respectively.”

In our study, acute kidney injury was observed in 12 (23.1%)
patients who presented with history of decreased urine output.
All such patients improved on treatment and conservative fluid
therapy without requiring hemodialysis. Pathania M ef a/F,
Subbalaxmi MVS e @/ and Griffith M ez /I also reported
12% to 22% of AKI in their studies. AKI was found in 18.7%
cases in study done by Jayprakash V e o/l

Twenty seven (48.1%) patients presented with features of
acute encephalitis syndrome (AES) with mean Glasgow
coma scale (GCS) of 12. Among these patients, signs of
meningeal irritation (neck rigidity and/or kernig’s sign) wete
present only in 8 patients (17.3%) [Table 1] [Figure 5]. So, the
sensitivity of signs of meningeal irritation in Scrub typhus

Figure 5: Gangrenous changes in digits of upper limb in patient of
scrub typhus
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meningo-encephalitis was low in contrast to previous studies
done in patients of bacterial meningitis, where it was 46.1%
for neck rigidity and 22.9% for Kernig’s sign.!'!! In our study,
lumbar puncture was performed in 16 cases. The findings of
Cerebrospinal fluid (CSF) analysis is summarized in Table 3.
CSF analysis revealed elevated protein (mean- 103.38 mg/dL)
with lymphocytic predominance (mean cells-69) and mean
ADA of 8.1IU/L. All CSF samples were negative for acid-fast
bacilli (AFB), Gram and Indian ink stain. CT/MRI Brain imaging
showed findings of either diffuse cerebral edema or meningitis/
meningo-encephalitis.

Our CNS findings are also supported by study done by Misra
UK ¢ al. where they found altered consciousness level (GCS
score =14) in 31 (84%) cases and 6 (16%) were deeply
comatose (GCS score <8).'"l Neck rigidity was found in
18 (49%), limb weakness in 14 (38%) and hyporeflexia in 3 (8%)
cases. Among patient presented with AES, one patient had lateral
rectus palsy. This rare complication has been reported only thrice
in the world previously."! MRI finding revealed meningeal
enhancementin 1/25 (4%) cases. In their study, CSF examination
tevealed lymphocytic pleocytosis (112 + 182 cells/mm”) in 19
and raised protein (97.0 + 48.3 mg/dL) in all patients.!'”

During hospital stay, one patients sensorium deteriorated
acutely. Repeated imaging of brain showed findings of left-sided
intracerebral hemorrhage. The occurrence of hemorrhagic stroke
in our patient might be due to either uremic platelet dysfunction
or due to pre-existing cerebral aneurysms or hemorrhagic

transformation of encephalits.”'*?

In our study, 10 (19.2%) patients presented with acute respiratory
distress presenting with breathlessness. Arterial blood gas
analysis was performed in all such patients which revealed
acute tespiratory distress syndrome (Pao2/FiO2<300) in
4 (7.7%) patients. Chest radiograph PA view showed findings of
pneumonitis in 6 (11.5%) and ARDS in 4 (7.7%) patients. Most of
the patients required oxygen therapy and improved. Four (7.7%)
patients were not maintaining arterial oxygen saturation even
on oxygen therapy and thus required mechanical ventilatory
support [Table 4]. Yang HJ e al. found abnormalities in Chest
radiographs in 20.6% of patients®! Study done by Allen AC ¢z al.
showed higher incidence of pneumonitis with 36% of scrub
typhus patients with pneumonitis and further, 42% of the cases
with pneumonitis led to ARDS.?¥ Similatly, study done by Wang
CC et al. reported that scrub typhus is as a common etiology of
pneumonitis in an endemic region. So, the respiratory impacts
of scrub typhus includes bronchitis, interstitial pneumonitis to
ARDS.!

Laboratory findings which supports the diagnosis of Scrub typhus
are anemia, thrombocytopenia (76.9%), leukocytosis (50%)
and elevated transaminases with rise in AST (69.2%) more
than ALT (57.7%). Study conducted by Misra UK e 4/ also
reported 17% of cases with abnormal white blood cell (WBC)
count, and 26.8% of cases with abnormal platelet count.
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Thirty-five (95%) cases found to be anemic, 20 (54%) with
thrombocytopenia, 8 (22%) with renal dysfunction, 12 (32%) with
hyperbilirubinaemia, 33 (89%) with elevated serum transaminase
and 13 (35%) with raised serum cteatine kinase."” Similatly, study
conducted by Varghese ¢/ al., showed a combination of raised
transaminases, thrombocytopenia and leucocytosis confers 80%
specificity and 80% positive predictive value for scrub typhus
diagnosis.*

Mean hospital stay of patients in our study was 9.57 days.
Previous studies done by SS Premraj e/ a/. and Varghese ef al.
also had mean duration of hospital stay of 7.7 + 3.6 days.” and
9.6 * 4.8 day, respectively.’**"

Despite our best efforts, three patients succumbed. All the three
patients had features of multiorgan dysfunction with two patients
had severe ARDS requiring mechanical ventilatory support
and one patient developed hemorrhagic stroke. Expiries are
attributable to late presentation, delay in diagnosis and presence
of complications like as ARDS, renal failure and hepatic failure.

Keypoints

1. Scrub typhus should always be considered in the list of
differential diagnosis of a young febrile patient of rural
background.

2. Clinical clues supporting diagnosis of scrub typhus are
presence of eschar, features of pneumonitis, acute encephalitis
syndrome, oliguria and jaundice.

3. Laboratory findings suggestive of scrub typhus are
anemia, leucocytosis, thrombocytopenia, elevation of
transaminases(AST more than ALT), raised BUN and
albuminuria.

4. Early diagnosis and appropriate treatment are the key
components of effective management.
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