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Abstract:  
Orientia tsutsugamushi, a Gram-negative bacillus is the causative organism of scrub typhus which is an acute 
febrile illness commonly occurring in the Asia-Pacific region. It is transmitted to humans by the bite of an in-
fected Leptotrombidium mite. Early diagnosis and prompt treatment are crucial in managing scrub typhus. Here, 
we present eight cases of scrub typhus with a comprehensive review or existing literature on the subject. Our 
study highlights and lays emphasis on the significance of considering scrub typhus as a possible diagnosis in 
patients of all age groups from endemic regions who present with symptoms such as fever, breathlessness or 
tachycardia even in the absence of typical clinical features. Four cases gave history of insect bite, one patient 
gave history of travel outside the place of residence in past one month; and two patients had the pathognomonic 
eschar. Scrub typhus was confirmed in all cases using a positive qualitative IgM ELISA; and Weil felix reaction 
which showed positive reaction to OX-K antigen. All patients were managed as per standard NCDC protocol. 
Despite the best of treatment, two patients succumbed to their illness, giving a mortality rate of 25% in our 
study. Healthcare providers must consider the patient’s exposure history and clinical presentation to diagnose 
and treat scrub typhus promptly.  
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Introduction 

Scrub typhus, an acute febrile illness is caused by 
Orientia tsutsugamushi; and transmitted by the bite 
of an infected vector, Leptotrombidium delicense 
mite, commonly known as chiggers. [1,2,3] Global-
ly, scrub typhus poses a threat to 1 billion people, 
besides affecting 1 million people annually. [3,4] 
The original name of scrub typhus, “Tsutsugamushi 
disease,” was first coined by Hashimoto in 1810. 
[5] Chiggers serves as the reservoir for the bacte-
rium, and the infection is mostly prevalent in South 
and East Asia and parts of the Pacific Rim. [3] 

About one third of cases of scrub typhus need hos-
pitalisation due to multiple organ involvement; and 
is associated with high mortality rates. [3] Raviku-
mar et al reported in India, that 24.4% of patients 
with unexplained fever with or without multi-
system involvement were found to have scrub ty-
phus, and 53.1% of those with scrub typhus had 
acute kidney injury. Scrub typhus, if left untreated, 
has a mortality rate of around 6%, rising to 13% 
when appropriate antibiotics are not used. The most 
common complications which can lead to higher 
mortality are hepatitis (40.5%), thrombocytopenia 
(28.4%), acute respiratory distress syndrome 
(ARDS) (20.5%), acute kidney injury (19.2%), 

meningitis (16.4%), shock (16.2%), and myocardi-
tis (15.5%). [3,6,7] Without appropriate antibiotic 
treatment, clinical symptoms vary from acute un-
differentiated febrile illness to multiorgan failure. 
Central nervous system involvement and multior-
gan dysfunction are associated with high fatality 
rates of 13.6% and 24.1% respectively. [1,4, 8] 

In our present study, we proceed to discuss 8 cases 
of scrub typhus including one fatality with MODS 
and their diagnosis and treatment.  

Case reports 

All cases of scrub typhus were admitted and sub-
jected to detailed epidemiological investigation, 
history regarding personal information, presenting 
symptoms, time of onset of symptoms, medical 
care provided before reporting to our hospital. Brief 
history and symptoms of all the cases are highlight-
ed below. Epidemiological profile of the cases is 
tabulated in table 1. 

Case presentation 1  

This patient with no known comorbidity reported 
with complaints of high grade fever and headache 
of ten days duration. Fever was intermittent and 
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associated with chills and rigors. The patient also 
gave history of breathlessness for four days with 
dry cough increasing with change in posture, 
without haemoptysis. BIPAP ventilation was pro-
vided at a local hospital for three days as oxygen 
saturation was detected to 70%. Further details of 
treatment at the local hospital were not available. 
Patient was brought to the emergency department 
of our hospital which is a large tertiary care hospi-
tal in North India. There was also history of re-
duced urine output for two days prior to admission 
in this hospital. 

Case presentation 2  

This patient reported with history of fever 1010F to 
1020F, associated with chills, rigors, febrile deliri-
um and fatigue of seven days duration. History of 
anorexia and orange discolouration of urine of sev-
en days duration was elicited. There was no history 
of itching and rashes. Individual was brought to the 
emergency department of our hospital in a delirious 
state. No treatment was taken by the individual for 
his symptoms except paracetamol before being 
brought to our hospital. 

Case presentation 3 

 Our third patient reported with symptoms of in-
creased frequency of urination, burning sensation 
while passing urine, dry cough and fever with chills 
of seven to eight days duration. Patient was pre-
scribed inhalers for the respiratory symptoms, but 
non-compliance with the medicines prescribed was 
reported. Individual reported to the OPD of this 
hospital, where admission was advised after evalu-
ating the patient. While undergoing the documenta-
tion procedure for the admission, patient suddenly 
developed high fever of 1010F, tachycardia and 
tachypnoea. Patient was rushed to the emergency 
department of this hospital; and was managed with 
intravenous fluids for hypotension, before being 
admitted in the ICU.  

Case presentation 4 

 This patient had history of low grade fever with 
chills, occasionally in the evening, reduced appe-

tite, nausea, generalized body ache and malaise of 
five days duration. There was no history of vomit-
ing, .loose stools, cough or cold. Patient was pre-
scribed acelofenac, paracetamol and multivitamins 
from a local hospital before reporting to our hospi-
tal. 

Case presentation 5 

 This patient gave history of low grade fever of 
three days duration. Fever was not associated with 
chills, rigors, headache or cough. There was no 
history of rashes, joint pain or any urinary symp-
toms. On the third day of fever, the patient devel-
oped breathlessness, associated with severe orthop-
noea.  

Case presentation 6 

This patient with history of fever upto 1020F of 
three days duration. Fever was associated with 
chills and rigors. Individual also gave history of 
altered sensorium in the form of increased sleepi-
ness. There was no history of loose stools, vomit-
ing, abdominal pain, headache, body ache, or blur-
ring of vision.  

Case presentation 7 

This patient had with history of nasal discharge, 
breathlessness and cough of three days duration; 
and fever of one day duration. Cough was associat-
ed with whitish expectoration. Patient gave history 
of breathlessness even on mild exertion. There was 
no haemoptysis. Fever was upto 1000F; and not 
associated with chills and rigors.  

Case presentation 8 

This patient gave history of fever of fifteen days 
duration, reduced appetite since five days, and fa-
tigue since four days, and cough of three days dura-
tion, pain abdomen and reduced urine output of two 
days duration. Fever was associated with chills but 
no rigors. There was no history of vomiting, loose 
stools, headache, breathlessness, or urinary symp-
toms.

 
Table 1: Epidemiological profile of cases of scrub typhus 

Case 
number 

Age 
(yrs) 

Sex Rural/Urban 
background 

History of 
alcohol con-
sumption  

History of 
tobacco con-
sumption 

History 
of in-
sect 
bite 

History of travel 
outside place of 
residence in last one 
month 

1 37 Female Rural No No Yes No 
2 75 Male Urban No Yes No No 
3 63 Male Urban Yes Yes No No 
4 65 Male Urban No No Yes  Yes 
5 73 Female Rural No No Yes No 
6 85 Male Urban No No No No 
7 69 Male  Urban No No Yes No 
8 67 Female Urban No No No No 
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Clinical profile of the cases of scrub typhus at the 
time of admission is presented in table 2. Details of 
laboratory investigation reports of the cases of 
scrub typhus are tabulated in table 3. Reports of 

imaging I.e X Ray, CT scan, MRI, USG, 2D echo 
including ECG as applicable of the cases of scrub 
typhus is presented in table 4. Management of the 
cases of scrub typhus is presented in table 5. 

 
Table 2: Clinical profile of the cases of scrub typhus at the time of admission 

Case number 1 2 3 4 5 6 7 8 
Vital parameters 
(Tempera-
tu-
re/Pulse/Respiration
/BP) 

101.4oF/1
10 per 
minute/28 
per mi-
nute/100/
70 mm of 
Hg 

98.4oF/
108 per 
mi-
nute/22 
per 
mi-
nute/11
0/70 
mm of 
Hg 

101.4o

F/96 
per 
mi-
nute/25 
per 
mi-
nute/90
/70 
mm of 
Hg 

100.2oF
/ 
118 per 
mi-
nute/22 
per mi-
nute/ 
160/80 
mm of 
Hg 

98.4oF/
110 per 
mi-
nute/32 
per 
mi-
nute/12
0/ 
80 mm 
of Hg 

102oF/1
04 per 
mi-
nute/22 
per mi-
nute/130
/80 mm 
of Hg 

99oF/11
0 per 
mi-
nute/26 
per mi-
nute/130
/70 mm 
of Hg 

99oF/96 
per 
mi-
nute/32 
per 
mi-
nute/90
/50 mm 
of Hg 

General examina-
tion 

Macu-
lopapular 
rash on 
face, 
trunk and 
extremi-
ties. In-
guinal, 
cervical 
and axil-
lary lym-
phade-
nopathy. 
No eschar 
seen. 

NAD*. 
No es-
char 
seen. 

NAD*. 
No 
eschar 
seen. 

NAD*. 
No es-
char 
seen. 

NAD. 
No 
eschar 
seen. 

Well-
built and 
nour-
ished. 
Eschar 
seen in 
the right 
hypo-
chondri-
al re-
gion. 
Bilateral 
minimal 
pitting 
pedal 
oedema 
present. 
Scrotal 
oedema 
present. 

No es-
char 
seen. 
Bilateral 
pitting 
pedal 
oedema 
ob-
served. 
(Left > 
right) 

Eschar 
seen 
over 
left 
super-
olateral 
quad-
rant of 
breast. 

CNS Glasgow 
coma 
scale 9/15 

Altered 
senso-
rium at 
the time 
of fe-
ver. No 
other 
abnor-
mality 
detect-
ed. 

Speech 
slurred, 
face 
and 
uvula 
devait-
ed to 
right, 
tongue 
deviat-
ed to 
left. 

NAD. NAD*. NAD*. NAD*. NAD*. 

CVS NAD*. NAD*. NAD*. NAD*. NAD*. NAD*. NAD*. Pansys-
tolic 
mur-
mur 
heard 
best at 
the 
lower 
sternal 
border 
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with 
the bell 
of the 
stetho-
scope 
when 
the 
patient 
is sit-
ting 
upright.  

Respiratory system Reduced 
breath 
sounds in 
the right 
lower 
zone, and 
bilateral 
scattered 
inspirato-
ry crack-
les. 

NAD*. NAD*. NAD*. NAD*. Bilateral 
basal 
crepita-
tions 
heard 

NAD*. Bilat-
eral  

wheeze  
present,  
crepita-
tions  

heard 
over 
left  

in-
frasca
pular  

Region. 
Abdomen NAD* Hepa-

tomeg-
aly 2 
cm 

NAD*. NAD*. NAD*. NAD*. NAD*. NAD*. 

Oxygen saturation 92% on 
BIPAP 
ventila-
tion. 

100% 
on 
room 
air 

96% 
on 
room 
air 

100% 
on 
room 
air 

95% on 
room 
air 

98% on 
room air 

96% on 
room air 

94% on 
room 
air 

Comorbidity(ies) Nil. Diabe-
tes 
mellitus 
(since 
2011) 
Type II 
with 
neurop-
athy 
and 
nephrop
athy, 
Primary 
hyper-
tension, 
Ven-
tricular 
bigemi-
ny, 
Grade I 
fatty 
liver, 
Osteo-
arthritis 
rt knee, 
Obesi-
ty. 

Left 
sided 
Bell’s 
palsy, 
Diabe-
tes 
melli-
tus 
(since 
2014) 
Type 
II, 
Prima-
ry hy-
perten-
sion 
(since 
2014), 
Benign 
pros-
tatic 
hyper-
trophy, 
Ob-
struc-
tive 
sleep 
ap-

Diabe-
tes 
mellitus 
Type II 
(since 
2011), 
Primary 
hyper-
tension, 
Asymp-
tomatic 
choleli-
thiasis 

Acute 
Type II 
respira-
tory 
failure, 
Acute 
coro-
nary 
syn-
drome, 
Severe 
orthop-
noea, 
Prima-
ry hy-
perten-
sion, 
Diabe-
tes 
melli-
tus 
Type 
II, 
Acute 
reten-
tion of 
urine, 
Ob-

Deliri-
um, 
Heart 
failure 
with 
pre-
served 
ejection 
fraction, 
Primary 
hyper-
tension 
(since 
2011), 
Acute 
urinary 
reten-
tion, 
Hypo-
natraemi
a, Iron 
defi-
ciency 
anaemia, 
Diabetes 
mellitus 
Type II 
(since 

Eu-
volae-
mic 
hypo-
natraemi
a, 
Rheu-
matic 
heart 
disease 
with 
severe 
mitral 
stenosis, 
Pulmo-
nary 
arterial 
hyper-
tension, 
Atrial 
fibrilla-
tion, 
Predia-
betes 
(since 
2018), 
COPD 
(since 

Tricus-
pid 
regur-
gita-
tion, 
Pul-
moray 
arterial 
hyper-
tension, 
Prima-
ry hy-
perten-
sion, 
Fissure 
in ano. 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Majhi et al.                                                                                        International Journal of Pharmaceutical and Clinical Research 

1430 

noea, 
Bron-
chial 
asth-
ma, 
Aller-
gic 
rhini-
tis, 
Steroid 
abuse, 
osteo-
penia 
neck of 
femur 
(bilat-
eral), 
Grade 
II fatty 
liver, 
Vita-
min D 
defi-
ciency 

struc-
tive 
sleep 
apnoea, 
Haema-
toma 
over 
flexor 
aspect 
of right 
fore-
arm. 

2011), 
Benign 
prostatic 
hyper-
trophy, 
Chronic 
liver 
disease. 

2015) 

Differential diagno-
sis (of present ill-
ness) 

Scrub 
typhus, 
ARDS 
with trop-
ical infec-
tion 

Scrub 
typhus, 
Hepati-
tis, 
Lepto-
spirosis, 
Malar-
ia, 
Covid-
19, 
Dengue 

Scrub 
typhus, 
Den-
gue, 
Ty-
phoid 

Scrub 
typhus, 
, Den-
gue, 
Lepto-
spirosis, 
Covid-
19 

Scrub 
typhus, 
ARDS 
Hepati-
tis, 
Den-
gue, 
Lepto-
spiro-
sis, 
Covid-
19 

Scrub 
typhus, 
Typhoid, 
Hepati-
tis, Den-
gue, 
Lepto-
spirosis, 
Covid-
19 

Scrub 
typhus, 
ARDS 
Dengue, 
Lepto-
spirosis, 
Covid-
19 

Scrub 
typhus, 
Den-
gue, 
Covi-
19, 
Ty-
phoid, 
H1N1, 
malar-
ia, Lep-
tospiro-
sis, 
Bacte-
raemia 
with 
UTI 

Remarks Toxic 
look. 

Nil. Nil Nil Nil Nil Nil Nil 

* No abnormality detected 
 

Table 3: Laboratory investigation reports of the cases of scrub typhus 
Investigation Case 

number 
1 

Case 
number 2 

Case 
number 3 

Case 
num-
ber 4 

Case 
num-
ber 5 

Case num-
ber 6 

Case 
num-
ber 7 

Case 
num-
ber 8 

Haematology       
Hb 9.5 gm% 10.9 gm% 13.8 gm% 8.3 

gm% 
11.9 
gm% 

6.7 gm% 12.1 
gm% 

11.5 
gm% 

RBCs 2.94 x 
106/mm3 

2.4 x 
106/mm3 

5.08 x 
106/mm3 

4.78 x 
106/mm
3 

4.43 x 
106/m
m3 

3.19 x 
106/mm3 

3.8 x 
106/mm
3 

3.86 x 
106/mm
3 

WBCs 27.1 x 
103/mm3 

5 x 
103/mm3 

10 x 
103/mm3 

5.4 x 
103/mm
3 

9.6 x 
103/m
m3 

6 x 
103/mm3 

7.7 x 
103/mm
3 

16.5 x 
103/mm
3 

DLC        
Neutrophils 84.8% 58% 71% 63% 93% 86% 87% 47% 
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Lymphocytes 11.4% 28%/ 19% 25% 2% 8% 9% 47% 
Monocytes 3.8% 14% 9% 12% 5% 6% 4% 4% 
Eosinophils 0.0% 0% 0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Basophils 0.0% 0% 1% 0.0% 0.0% 0.0% 0.0% 2% 
Platelets 345 x 

103/mm3 
215 x 
103/mm3 

169 x 
103/mm3 

152 x 
103/mm
3 

152 x 
103/m
m3 

144 x 
103/mm3 

57 x 
103/mm
3 

86 x 
103/mm
3 

Neutrophils 
(Absolute 
count) 

23 x 
103/mm3 

2.9 x 
103/mm3 

7.1 x 
103/mm3 

3.402 x 
103/mm
3 

8.928 
x 
103/m
m3 

5.16 x 
103/mm3 

6.699 x 
103/mm
3 

7.755 x 
103/mm
3 

Lymphocytes 
(Absolute 
count) 

3.1 x 
103/mm3 

1.4 x 
103/mm3 

1.9 x 
103/mm3 

1.35 x 
103/mm
3 

0.192 
x 
103/m
m3 

0.48 x 
103/mm3 

0.693 x 
103/mm
3 

7.755 x 
103/mm
3 

Monocytes 
(Absolute 
count) 

1 x 
103/mm3 

0.7 x 
103/mm3 

0.9 x 
103/mm3 

0.648 x 
103/mm
3 

0.24 x 
103/m
m3 

0.36 x 
103/mm3 

0.308 x 
103/mm
3 

0.66 x 
103/mm
3 

Eosinophils 
(Absolute 
count) 

0 x 
103/mm3 

0 x 
103/mm3 

0 x 
103/mm3 

0 x 
103/mm
3 

0 x 
103/m
m3 

0 x 
103/mm3 

0 x 
103/mm
3 

0 x 
103/mm
3 

Basophils 
(Absolute 
count) 

0 x 
103/mm3 

0 x 
103/mm3 

0.1 x 
103/mm3 

0 x 
103/mm
3 

0 x 
103/m
m3 

0 x 
103/mm3 

0 x 
103/mm
3 

0.33 x 
103/mm
3 

MCV 106.4 fl 81.2 fl 82.6 fl 82.6 fl 81 fl 65.3 fl 93.9 fl 89.2 fl 
MCH 32.2 pg 26.9 pg 27.1 pg 25.5 pg 26.9 

pg 
20.9 pg 31.8 pg 29.8 pg 

MCHC 30.3 33.2 32.8 30.9 33.2 32 33.9 33.4 
MPV 12.8 fl 11.7 fl - - - - - - 
RDW-CV 23.1% 15.2% 15 15.1 15.8 18.9 13.2 14 
PCV 31.3 25.6 41.9 39.5 25.6 20.6 35.7 34.4 
Biochemistry       
Renal function tests with serum elec-
trolytes 

      

Urine routine 
examination* 

Specific 
gravity 
1.025. 
NAD@ 

Specific 
gravity 
1.033, 
RBCs  
0 - 1/hpf#, 
WBCs  
0 - 1/hpf#, 
Epithelial 
cells 0 - 
1/hpf#, 

Protein ++, 
Bilirubin 
++, Uro-
bilinogen 
+  

Specific 
gravity 
1.045, 
RBCs  
0 - 1/hpf#, 
WBCs  
3 - 4/hpf#, 
Epithelial 
cells 3 - 
4/hpf#, 

Glucose 
++, Pro-
tein +, 
Urobilin-
ogen + , 
Blood ++, 
Calcium 
oxalate 
crystals 
present 

Specif-
ic grav-
ity 
1.038, 
RBCs  
5/hpf#, 
WBCs  
1 - 
2/hpf#, 
Epithe-
lial 
cells 
9/hpf#, 

Glu-
cose 
++, 
Biliru-
bin ++, 
Protein 
+++, 
Blood 
++, 
Coarse 
granu-
lar 

Specif-
ic 
gravity 
1.044. 
NAD@ 

Specific 
gravity 
1.014, 
RBCs 2 - 
3/hpf#, 
WBCs 0 - 
1/hpf#, Epi-
thelial cells 
1 - 2/hpf#, 
Protein + 

Specif-
ic grav-
ity 
1.033, 
RBCs 3 
- 
4/hpf#, 
WBCs 
2 - 
3/hpf#, 
Epithe-
lial 
cells 1 - 
2/hpf#, 
Blood 
++, 
Protein 
++ 

Specific 
gravity 
1.031, 
RBCs 3 
- 4/hpf#, 
WBCs 
1 - 
2/hpf#, 
Epithe-
lial 
cells 
6/hpf#, 
Hyaline 
casts 
present, 
Glu-
cose+, 
Protein 
+ 
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casts 
present 

Blood urea 60 mg% 61 mg% 47 mg% 61 
mg% 

52 
mg% 

34 mg% 61 
mg% 

66 
mg% 

Serum creati-
nine 

1.3 mg% 1.2 mg% 1.32 mg% 1.14 
mg% 

0.69 
mg% 

0.9 mg% 1.1 
mg% 

1.05 
mg% 

Sodium 145 
meq/L 

132 meq/L 136 
meq/L 

146 
meq/L 

135 
meq/L 

123 meq/L 124 
meq/L 

138 
meq/L 

Potassium 4.7 
meq/L 

4.5 meq/L 4.7 meq/L 4.4 
meq/L 

3.8 
meq/L 

4.4 meq/L 4.3 
meq/L 

4.1 
meq/L 

Chloride - - - - 104 
meq/L 

- - - 

Bicarbonate 22 meq/L 20 meq/L 21 meq/L 23 
meq/L 

21 
meq/L 

22 meq/L 22 
meq/L 

20 
meq/L 

Liver function tests       
Serum biliru-
bin (total)  

1.3 mg% 1.52 mg% 0.84 mg% 1.32 
mg% 

0.9 
mg% 

0.58 mg% 0.85 
mg% 

1.63 
mg% 

Direct biliru-
bin 

0.7 mg% 1.11 mg% 0.17 mg% 1.11 
mg% 

0.3 
mg% 

0.25 mg% 0.47 
mg% 

1.14 
mg% 

SGOT/AST 338 IU/L 246 IU/L 36 IU/L 95 
IU/L 

150 
IU/L 

72 IU/L 53 
IU/L 

184 
IU/L 

SGPT/ALT 131 IU/L 194 IU/L 35 IU/L 108 
IU/L 

79 
IU/L 

36 IU/L 38 
IU/L 

125 
IU/L 

Total proteins 5.2 gm% 7.3 gm% 8.4 gm% 7.7 
gm% 

5.1 
gm% 

5.9 gm% 6.2 
gm% 

5.1 
gm% 

Albumin 1.9 gm% 3.3 gm% 4.1 gm% 3.7 
gm% 

3.4 
gm% 

3.5 gm% 3.4 
gm% 

2.1 
gm% 

Globulin 3.3 gm% 4.0 gm% 1.7 gm% 4.0 
gm% 

1.7 
gm% 

2.4 gm% 1.7 
gm% 

3 gm% 

Serum amyl-
ase 

74 IU/L 122 IU/L - - - - - - 

Serum lipase 208 IU/L 613 IU/L - - - - - - 
LDH 1490 

IU/L 
1253 IU/L - - -  - 725 

IU/L 
Alkaline 
phosphatase 

- 131 IU/L - - - 68 IU/L 41 
IU/L 

320 
IU/L 

Plasma Glu-
cose Random 

62 mg% 247 mg% - 247 
mg% 

247 
mg% 

247 mg% 247 
mg% 

247 
mg% 

HbA1c -  9.5% 9%   6.6%  
Uric acid - 3.2 mg% - - - - - - 
Total choles-
terol 

- - 103 mg% - - - - - 

Serum triglyc-
eride 

- - 233 mg% - - - - - 

HDL - - 16 mg% - - - - - 
LDL - - 47 mg% - - - - - 
pH - - - - 7.42 - - 7.41 
pCO2 - - - - 30 mm 

of Hg 
- - 34 mm 

of Hg 
pO2 - - - - 62 mm 

of Hg 
- - 72 mm 

of Hg 
Serum lactate - - - - 1.7 

mmol/l 
- - - 

Methhaemo-
globin 

- - - - 0.9% - - 0% 

Oxygen satu-
ration 

- - - - 99% - - 92% 

Serology       
Viral markers       
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HIV 1 & 2 Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

HBsAg Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Anti HCV Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Typhidot       
IgG Negative Negative Negative Nega-

tive 
Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

IgM Negative Negative Positive 
(1:40) 

Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Dengue serology       
Dengue IgG Negative Negative Negative Nega-

tive 
Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Dengue IgM Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Dengue 
NS1Ag 

Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Leptospira       
IgM Negative Negative Negative Nega-

tive 
Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

IgG Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Scrub typhus       
IgM Positive 

(1:160) 
Positive 
(1:320) 

Positive 
(1:160) 

Posi-
tive 
(1:160) 

Posi-
tive 
(1:320) 

Positive 
(1:160) 

Posi-
tive 
(1:320) 

Positive 
(1:320) 

IgG Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Weil Felix 
agglutination 
test 

Positive 
(OX-K, 
1:640) 

Positive 
(OX-K, 
1:640) 

Positive 
(OX-K, 
1:640) 

Posi-
tive 
(OX-K, 
1:640) 

Posi-
tive 
(OX-
K, 
1:1280
) 

Positive 
(OX-K, 
1:640) 

Posi-
tive 
(OX-K, 
1:320) 

Positive 
(OX-K, 
1:640) 

Covid-19 
RTPCR 

Not car-
ried out 

Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Plasmodium Negative Negative Negative Nega-
tive 

Nega-
tive 

Negative Nega-
tive 

Nega-
tive 

Urine culture 
& antibiotic 
sensitivity test 

No 
growth 

Klebsiella, 
sensitive to 
Amoxiliin/ 
Clavulanic 
acid,  
Co-
trimoxa-
zole, Gen-
tamicin, 
Cefodx-
oime, 
Ciproflox-
acin 

No growth No 
growth 

No 
growth 

E coli, sen-
sitive to 
Cefopera-
zine, Ami-
kacin, 
Amoxiliin/ 
Clavulanic 
acid, Nitro-
furantoin, 
Gentamicin, 
Cefodx-
oime, 
Ciprofloxa-
cin, Pipera-
zine,  

No 
growth 

No 
growth 

Blood culture 
& antibiotic 
sensitivity test 

Serratia 
mar-
cescens, 
sensitive 
to 

No growth No growth No 
growth 

No 
growth 

No growth No 
growth 

No 
growth 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Majhi et al.                                                                                        International Journal of Pharmaceutical and Clinical Research 

1434 

Tigecy-
cline. 

CKMB 3.47 
ng/ml 

3.47 ng/ml - 8.2 
ng/ml 

3.8 
ng/ml 

8.3 ng/ml 3.8 
ng/ml 

1.8 
ng/ml 

Troponin T 42.5 
pg/ml 

42.5 pg/ml - 1.8 
pg/ml 

77.6 
pg/ml 

22.2 pg/ml 11.2 
pg/ml 

20.9 
pg/ml 

CRP 10 mg/l 43.8 mg/l 21.3 mg/l 189 
mg/l 

- - 163 
mg/l 

- 

D-Dimer - - - -  -  30032 
ng.ml 

N-terminal 
pro-brain na-
triuretic pep-
tide (NT-
proBNP2) 

60464 
pg/ml 

>25000 
pg/ml 

- - - - - - 

Procalcitonin 14.92 
ng/ml 

10.86 
ng/ml 

- 10.86 
ng/ml 

10.86 
ng/ml 

10.86 ng/ml 10.86 
ng/ml 

10.86 
ng/ml 

 
Note: * Only relevant positive findings in the urine examination have been mentioned for all the cases of scrub 
typhus, @ No abnormality detected, # High power field 
 

Table 4: Reports of imaging and ECG of the cases of scrub typhus 
Case 
num-
ber 

X Ray Chest 
PA view 

CT Scan 
brain/ches
t (as ap-
plicable) 

MRI 
brain 

USG abdo-
men/ 
Chest (as ap-
plicable) 

2D Echo Dop-
pler 

ECG 

1 Consolidation 
of right middle 
zone and right 
lower zone.  

- - Mild to mod-
erate asci-
tes,mild bilat-
eral pleural 
effusion.  

Normal cardi-
ac chamber 
with Ejection 
fraction of 
60%. 

- NAD* 

2 NAD* - - NAD* - - NAD* 
3 NAD* Mild age 

related 
general-
ised cere-
bral corti-
cal atro-
phy. Sug-
gested 
MRI brain 
if indicat-
ed. 

No acute 
ischaem-
ic 
changes, 
Fazeka’s 
grade II 
small 
vessel 
disease, 
Age re-
lated 
cerebral 
and cer-
ebellar 
volume 
loss. 

Grade II fatty 
liver. 

- - NAD* 

4 NAD* - - Grade II fatty 
liver. 

LVH +, Ejec-
tion fraction 
59.1%, MR 
trace, TR 
trace, Normal 
LV systolic 
function, 
Grade I LV 
diastolic dys-
function, No 
vegeta-
tion/clot/ 

- Sinus 
tachycar-
dia. 
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pericardial 
effusion. 

5 Elevated right 
hemidia-
phragm. 

- - - - - Sinus 
tachycar-
dia. 

6 Bilateral retic-
ular opacities. 

- - Irregular infe-
rior surface of 
liver may rep-
resent early 
chronic liver 
disease, 
Cholelithiasis, 
Bilateral sim-
ple renal cysts, 
Grade I pros-
tatomegaly. 

Ejection frac-
tion 58.2%, 
Normal LV 
systolic func-
tion, Normal 
LV diastolic 
function, No 
vegeta-
tion/clot/ 
pericardial 
effusion. 

- NAD* 

7 NAD* - - - - - NAD* 
8 Bilateral infil-

trates, bilateral 
basal haziness. 

- - - Ejection frac-
tion 60.2%, 
MR trace, TR 
moderate, 
Normal LV 
systolic func-
tion, Normal 
LV diastolic 
function, mild 
pulmonary 
hypertension, 
Minimal pul-
monary embo-
lism, No 
vegeta-
tion/clot/ 
pericardial 
effusion. 

- Short PR 
interval. 

*No abnormality detected 
 

Table 5: Management of cases of scrub typhus 
Case 
num-
ber 

Antibiotics Supportive 
treatment 

Ventilla-
tion 

Final diag-
nosis 

Treatment 
for comor-
bidity(ies) 

Final out-
come 

Re-
marks 

1 IV Mero-
penem, Cap 
Doxycy-
cline, IV 
Artesunate. 
In view of 
reduced 
urine output 
IV 
Doxycy-
cline was 
introduced 
in lieu of 
Cap 
Doxycy-
cline. Con-
sidering 
severe sep-
sis later 

Central vein 
catheteriza-
tion, Iono-
tropic infu-
sion with 
Noradrena-
line 

High 
PEEP on 
the day of 
admis-
sion. Lat-
er sedated 
and intu-
bated; and 
taken up 
for for 
lung pro-
tective 
ventila-
tion on 
account of 
tachyp-
noea. In 
view of 
metabolic 

Scrub Ty-
phus induced 
severe 
ARDS with 
severe sepsis 
with septic 
shock. 

Not applica-
ble. 

Died on sec-
ond day after 
admission due 
to refractive 
cardiopulmo-
nary arrest 

Post 
mortem 
was not 
carried 
out as 
the 
hus-
band 
did not 
give 
con-
sent. 
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Tigecycline 
and Caspo-
fungin were 
added. 

acidosis 
and high 
serum 
lactate 
levels 
patient 
was pro-
vided 
prone 
ventilla-
tion. 

2 Cap 
Doxycyline
. 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Diabe-
tes mellitus 
(since 2011) 
Type II with 
neuropathy 
and nephrop-
athy, Prima-
ry hyperten-
sion, Ven-
tricular bi-
geminy, 
Grade I fatty 
liver, Osteo-
arthritis rt 
knee, Obesi-
ty. 

Tab Metfor-
min, regular 
exercise, 1600 
KCal diabetic 
diet, foot care, 
Tab Ecosprin, 
Ramipril, 
Shelcal, Beta 
blockers, 
Statins, Pain 
relief, knee 
and back 
strengthening 
exercises, 
Low fat, low 
cholesterol 
diet for weight 
reduction. 

Discharged 
after three 
days of hospi-
talisation. 

- 

3 Cap 
Doxycyline
, Tab 
Azithromy-
con 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Left 
sided Bell’s 
palsy, Diabe-
tes mellitus 
(since 2014) 
Type II, Pri-
mary hyper-
tension 
(since 2014), 
Benign pros-
tatic hyper-
trophy, Ob-
structive 
sleep apnoea, 
Bronchial 
asthma, Al-
lergic rhini-
tis, Steroid 
abuse, osteo-
penia neck of 
femur (bilat-
eral), Grade 
II fatty liver, 
Vitamin D 
deficiency 

Tab Predniso-
lone 7.5 mg 
OD for 7 
days, followed 
by 5 mg OD 
for 7 days, 
followed by 
2.5 mg OD for 
7 days, then 
stop, Tab 
Metformin, 
Tab 
Gliclazide, 
Tab Ten-
eligliptin, 
Ramipril, 
Atorvaststin, 
Telmisartan, 
Metered dose 
inhalers, Pan-
toprazole, 
Shelcal, Mul-
tivitamin, 
methly Cobal-
amine 

Discharged 
after eight 
days of hospi-
talisation. 

- 

4 IV Piptaz, 
Tab 
Azithromy-
cin 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Diabe-
tes mellitus 
Type II 
(since 2011), 

1600 KCal 
diabetic low 
fat diet, Tab 
Gliclazide, 
Actrapid 4 

Discharged 
after five days 
of hospitalisa-
tion. 

- 
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Primary hy-
pertension, 
Asympto-
matic chole-
lithiasis 

units if ran-
dom blood 
sugar > 250 
mg%, regular 
exercise, Tab 
Losartan, Tab 
Atenolol,  

5 Tab 
Azithromy-
cin 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Acute 
Type II res-
piratory fail-
ure, Acute 
coronary 
syndrome, 
Severe or-
thopnoea, 
Primary hy-
pertension, 
Diabetes 
mellitus 
Type II, 
Acute reten-
tion of urine, 
Obstructive 
sleep apnoea, 
Haematoma 
over flexor 
aspect of 
right fore-
arm. 

MDI For-
monide, Tab 
Aspirin, Tab 
Clopidogrel, 
Tab Atorvas-
tatin, Syrup 
Lactulose, 
Tab Lasix, 
Tab Amlodi-
pine, Tab Pan-
toprazole, 
1600 Kcal low 
cholesterol 
diabetic diet, 
Thrombo-
phobe oint-
ment local 
application 

Discharged 
after fifteen 
days of hospi-
talisation. 

- 

6 IV 
Doxycly-
cline, later 
changed to 
Cap 
Doxycy-
cline. 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Deliri-
um, Heart 
failure with 
preserved 
ejection frac-
tion, Primary 
hypertension 
(since 2011), 
Acute uri-
nary reten-
tion, Hypo-
natraemia, 
Iron defi-
ciency 
anaemia, 
Diabetes 
mellitus 
Type II 
(since 2011), 
Benign pros-
tatic hyper-
trophy, 
Chronic liver 
disease. 

1600 KCal 
diabetic diet, 
regular exer-
cise, Tab Fu-
rosemide, Tab 
Aspirin, Tab 
Enalapril, Tab 
Atenolol, Tab 
Atorvaststin, 
Tab Pantopra-
zole, Cap Au-
trin, Tab Me-
thyl Cobala-
mine, Tab 
Metformin, 
Tab Glimi-
pride, Tab 
Finasteride, 
Tab 
Tamsulosin 

Discharged 
after ten days 
of hospitalisa-
tion. 

- 

7 Cap 
Doxycy-
cline 

Not indicat-
ed. 

Not indi-
cated. 

Scrub ty-
phus, Eu-
volaemic 
hypo-
natraemia, 

High salt diet, 
Fluid re-
striction, Tab 
Digoxin, Tab 
Dytor, Tab 

Discharged 
after five days 
of hospitalisa-
tion. 

- 
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Rheumatic 
heart disease 
with severe 
mitral steno-
sis, Pulmo-
nary arterial 
hypertension, 
Atrial fibril-
lation, Predi-
abetes (since 
2018), 
COPD (since 
2015) 

verapamil, 
Tab Warfarin, 
1600 Cal dia-
betic diet, 
regular exer-
cise,Tab Dox-
ophylline, 
MDI For-
monide, MDI 
Tiova, Tab 
Pantoprazole.  

8 Inj Pipera-
cillin, Inj 
Tazobac-
tum, Inj 
Doxycy-
cline 

IV fluid, 
Ionotrpic 
infusion 
with Nora-
drenaline  

Not indi-
cated. 

Scrub ty-
phus, Tri-
cuspid re-
gurgitation, 
Pulmoray 
arterial hy-
pertension, 
Primary hy-
pertension, 
Fissure in 
ano. 

Tab Amlodi-
pine, Syrup 
Lactulose, 
Naturolaxx 
powder, Tab 
Pantoprazole, 
Xylocaine 
jelly. 

Discharged 
after nine 
days of hospi-
talisation. 

- 

 
All the above eight cases of scrub typhus were con-
firmed cases, which meet the guidelines laid down 
by National Centre for Diseases Control, (NCDC), 
Government of India. [9] The case definitions of 
suspected/clinical case and confirmed case of scrub 
typhus as defined in the NCDC guidelines are high-
lighted below. 

Suspected/clinical case: Rickettsial infection 
should be suspected in all cases of acute undiffer-
entiated febrile illness of five days or more with or 
without eschar. In cases where eschar is present, 
scrub typhus should be suspected even in cases 
with fever of less than five days duration. Head-
ache, skin rash, encephalopathy, lymphadenopathy, 
multi-organ involvement like liver, lung and kidney 
and acute respiratory distress may be other present-
ing features. Differential diagnosis such as dengue, 
malaria, pneumonia, leptospirosis and typhoid 
should be kept in mind.  

Confirmed case: Confirmed case was defined as a 
suspected/clinical case of scrub typhus with at least 
one of the following:  

(a) High titre of IgM antibodies in ELISA (evalu-
ated with locally determined cutoff) for single 
clinical sample*.  

(b) A four-fold rise in the Weil-Felix test (total 
antibodies) between acute and convalescent-
phase serum specimens run in parallel.  

(c) Seroconversion on ELISA/ IFAT (demonstrat-
ing the conversion of IgM to IgG antibodies).  

Management of all the eight cases of scrub typhus 
was also based on clinical profile and as per NCDC 
guide-lines. [9] 

Discussion 

In all our eight cases of scrub typhus described 
above, the common presenting symptoms were 
fever, cough, loss of appetite, malaise, bodyache, 
breathlessness and seizures. Some of the patients 
had various comorbidi-ties associated with scrub 
typhus. Requisite investigations including haema-
tology, liver function tests, renal function tests, 
metabolic profile, serology, imaging and ECG as 
required were carried out in all the 12 cases of 
scrub typhus. Treatment involved doxycycline, 
other antibiotics such as piperacillin, meropenem, 
targocid, azithromycin, tazobactum and requisite 
supportive therapy for symptom relief. Out of eight 
cases, six patients responded well to the treatment, 
showed clinical improvement and were discharged 
from the hospital after a period ranging from five to 
fifteen days of hospitalisation. However, unfortu-
nately, despite the best possible management, two 
patients succumbed to their illness, giving a mortal-
ity rate of 25% 

Scrub typhus can present with varied clinical symp-
toms ranging from mild to severe, with its common 
com-plications including pneumonia, meningoen-
cephalitis, acute kidney injury organ failure; and 
acute respiratory distress syndrome. [3,8,10, 
11,12,13,14] The frequency of eschars is highly 
variable. Ravikumar DB et al and Burman SJ et al 
reported eschar in 46% of patients of scrub typhus. 
[3,15] In our present case series, eschar was seen 
only in 2 cases out of 12 I.e prevalence of eschar 
was 16.66%. Vasculitis and lymphocytic infiltra-
tion of blood vessels in scrub typhus may lead to 
atypical clinical manifestations. Previous research-
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ers have also reported rashes similar to infectious 
mononucleosis and Henoch Schonlein purpura, 
which were conspicuous in our case series by their 
absence. [3,16,17] Previous researchers have also 
shown that scrub typhus accounts for nearly 24% of 
all patients presenting with unexplained febrile ill-
ness and/or multi-system involvement. Acute kid-
ney injury also has been reported in over 50% cases 
of scrub typhus; and is an important predictor of 
mortality. [18]  

Besides reduced ejection fraction, various bi-
omarkers such as cardiac troponin, CK-MB, and 
Brain natriuretic peptide are found to be elevated. 
[3] 

In tropical or subtropical countries, scrub typhus 
should invariably be considered as a differential 
diagnosis in cases presenting with acute febrile 
illness with an acute onset neurological disorder. 
[3,19] Basu et al and Agarwal et al have reported a 
clinically detectable CNS involvement in 20% of 
patients with scrub typhus, seizures in 6.3- 21.6% 
and meningoencephalitis in 12.4% respectively. 
[20,21] 

The pathognomonic eschar is seldom identified in 
cases of scrub typhus. [1,8] 

Doxycycline is the drug of choice for treatment of 
scrub typhus, while rifampicin, and azithromycin 
are also used. Doxycycline at 100mg twice daily 
for 7-15 days or chloramphenicol 500 mg four 
times daily orally for 7-15 days are usually admin-
istered. For pregnant women, azithromycin 500mg 
orally for three days, may be a suitable alternative. 
[3,22,2 

Varghese et al reported that a 7-day intravenous 
course of doxycycline and azithromycin was supe-
rior to either treatment alone as far as death on the 
28th day, persistent complications on the 7th day, 
or persistent fever on the 5th day is concerned. 
(33% vs 47%). The combination group also had a 
shorter time till PCR negativity. [24] Chrispal A et 
al reported a case fatality rate of scrub typhus as 
12.2%. [25] Their case fatality rate is thus much 
lower than the case fatality rate of 25% observed in 
our present study. The high mortality rate of scrub 
typus is predominantly due to late presentation, 
delayed diagnosis, and drug resistance. [14] A high 
index of suspicion, detailed history, including his-
tory of recent travel to a likely endemic place, his-
tory of occupation; and the presence of rash, are of 
prime imporatnce to establish the diagnosis and 
reduce mortality due to scrub typhus. [26,27] 

Conclusion 

Scrub typhus, a mite transmitted disease requires a 
high index of suspicion for early diagnosis and 
manage-ment in endemic areas. Serology as per 
NCDC guidelines is the ideal and preferred modali-
ty for diagnosis. Early diagnosis and prompt initia-

tion of appropriate antibiotics can significantly 
reduce the risk of complications associated with 
scrub typhus. Hence, all healthcare providers and 
public health officials in endemic regions need to 
accord due priority to increasing awareness and 
implementing effective diagnostic and treatment 
strategies in order to reduce the morbidity and mor-
tality associated with Scrub typhus.  

Disease control and prevention entails rodent con-
trol and habitat modification. Trapping, poisoning, 
and use of natural predators are various rodent con-
trol strategies. Priority intervention for rodent and 
mite control is pub-lic education. To make areas 
less habitable for rodents, habitat modification in-
cluding good sanitation in and around buildings, 
clearing vegetation around fields, and secure grain 
storage are primary measures. Difficulty in early 
diagnosis is the greatest clinical and public health 
challenge of scrub typhus. Early diagnosis and 
management can significantly reduce the complica-
tions and fatality rate due to scrub typhus. 
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