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Abstract

Introduction: Scrub typhus is tropical zoonotic disease, commonly presented with multi
organ dysfunction and high mortality rate in untreated patients. This study was done to
identify clinical features commonly associated with scrub typhus during COVID pandemics,

parameters associated with severe scrub typhus and mortality.

Methods: This retrospective study was done in a tertiary care hospital with a total of 52
admitted scrub typhus positive patients in October 2020 to February 2022. Diagnosis was
established by scrub IgM ELISA or Rapid antigen test. The clinical and laboratory data,
duration of hospital stay and outcomes were collected. Common clinical and laboratory
findings were of descriptive analysis. Factors associated with mortality were analysed using
Chi-square test.

Results: Fever was the most common presenting symptoms on admission (94.2%) followed
by respiratory abnormalities (38.46%). Acute kidney injury was the most common organ
failure on admission (67.3%), followed by acute liver injury (46.2%) and thrombocytopenia
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(32.7%). MODS was seen in 46.15%. Of the total, 30.8% were admitted in ICU. Mortality
was seen in 7.7% of all patients. On Chi-square analysis, altered mental status and

coagulopathy were associated with significant mortality with p value <0.05.

Conclusion: Scrub typhus can manifest with potentially life-threatening complications such
as acute kidney injury, acute liver injury, thrombocytopenia and MODS. The overall case-
fatality rate was 7.7%, and presence of altered mental status and coagulopathy were
associated with higher mortality. As per literature, COVID has changed few clinical profiles
of scrub typhus compared to same center experience before.

Keywords: Fever, Mortality, Multi-organ dysfunction syndrome, Orientia tsutsugamushi
Introduction

Scrub typhus is a tropical infectious disease caused by Orientia tsutsugamushi which is a
gram negative obligate intracellular organism whose polysaccharides bear an antigenic
relationship to proteus OX-K that is thus used in serologic tests to confirm scrub typhus (1).
The disease can result in severe arterial leakage and end-organ damage by causing
disseminated vasculitis and perivascular inflammation and affect persons of all ages (2). It is
quickly becoming a major public health problem as more cases are being detected in India.
However, because it is both greatly underdiagnosed and underreported, its burden remains
mysterious (3). It is endemic to India in Himalayan region and south and eastern part of India.
most cases are reported during rainy season and post monsoon season (4). Diagnosis is often
delayed due to overlapping clinical characteristics. Current diagnostic of choice is serology -
scrub IgM ELISA in any patients presented with unspecific presentation of acute febrile

illness particularly from endemic area.

Most common clinical manifestations are fever, headache, myalgia, body ache, nausea,
vomiting, jaundice, chest pain, eschar, dry cough and shortness of breath (5)(6). Most
common organ failures associated are acute kidney injury, acute liver injury, acute respiratory
distress syndrome, acute meningoencephalitis, septic shock, myocarditis, unspecific
arrythmias, thrombocytopenia and coagulopathy (7). Severities may vary from mild or
asymptomatic patients to severe with multiorgan dysfunction. If the proper treatment is not
given, the case fatality rate can range from 30 to 70 percent, while the median case fatality
rate for treated patients is 1.4 percent and 6 percent, respectively (7).
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This retrospective study aims to identify clinical features commonly associated with scrub
typhus in this region, parameters associated with severe scrub typhus and mortality and ICU
admission to aware clinicians about the severity of disease to facilitate in timely intervention

and referral.

Methodology

We conducted the study in a 1000 bedded hospital (tertiary level referral centre) in the north
Indian state of Uttarakhand. The institutional ethics committee, AIIMS, Rishikesh, approved
the study (AIIMS/IEC/20/720). The data collection was done through the e-medical records

on the National Informatics Centre's e-hospital portal used by the hospital and original file.

All adult scrub IgM ELISA and RAT positive patients admitted in AIIMS Rishikesh during
the study period were included in the study. All other co-infections (like COVID, dengue,

leptospirosis has been excluded from the study).

Data were collected regarding patient demographics, clinical features, vital parameters,
laboratory data (complete blood counts, kidney function test, and liver function tests), chest
radiography findings, duration of hospital stay, complications, and outcome on a predesigned
data abstraction form. The nature and extent of organ dysfunction was also noted. Multiorgan
dysfunction syndrome (MODS) was diagnosed as per established criteria MODS:
simultaneous or sequential development of potentially reversible physiological derangement
involving more than two organ systems (respiratory, cardiovascular, renal, hepatic,

haematological, and neurological systems) (8).

The following outcomes were assessed:

1. Common clinical features on presentation and outcome

2. Organ failures on presentation
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3. Parameters associated with mortality

The data were entered in the Microsoft excel spreadsheet, and analysis was done using IBM
Statistical Package for Social Sciences (SPSS) version 25.0 (Chicago, US). Significance level
were set at a level of p < 0.05 (two-tailed). Descriptive data with categorical variables were
presented in number and percentage (%). Descriptive data with continuous variables were
presented as mean + standard deviation or median as per the normality of the data. For
continuous variables, most data were converted to categorical variables for easier application
form the published data as follows: TCL >12000/mm?®, Hb<10mg/dl, platelet <100000mm?,
urea >40mg/dl, creatinine >1.4mg/dl, hyponatremia Na <130meg/L, hyperkalaemia
>5.2meg/L, transaminase > 3X ULN, Total bilirubin >2mg/dl, ALP >3XUNL and INR>1.2.
Correlation between mortality outcome and baseline parameters was assessed by Chi-square

test.

Results

We identified 168 patients out of which 101 were excluded as other infective diagnosis was
made and five were excluded because of exclusion. Remaining 52 patients were included in
the study (Fig. 1).
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Fig 1: The study flow

Baseline characteristics of all the patients are shown in Table 1. Male predominance was
seen. The mean age of the population is 46. Average length of hospital stay is one week.
Average duration of fever before admission was 10. Occupational exposure and high risk
behavior were found in very less number, may be due to COVID lockdown. In these 52
patients, 34 (65.4%) people had no co-morbidities; 14 had multiple co-morbidities and four
had single co-morbidity. Most common comorbidity on admission was HTN (33.33%)
followed by T2DM (22.2%). Most common pattern of fever on admission was intermittent.
Majority were diagnosed by IgM ELISA with very less by unspecific RAT kit. Acute kidney
injury was the most common organ failure on admission followed by acute liver injury and
thrombocytopenia. MODS was seen in 24 (46.15%) of the total patients. One-third were
admitted in ICU. Mortality was seen in few patients. Only two factors were associated with
mortality: altered mental status (3 died out of 14 having) and coagulopathy (3 died out of 6
having) with p value <0.05.
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Table 1: Baseline characteristics at admission of the participants

Variables Sample Frequency Percentage %
size
Male Gender 52 32 61.5
Occupational exposure 51 9 17.6
Pattern Of fever (I1=1, C=2,) 49 1=46 93.9
C=3 6.1
Headache 52 10 19.2
Nausea 52 4 7.7
Altered mental state 52 14 26.9
Neck rigidity 52 3 5.8
Cough 52 6 115
Shortness of breath 52 15 28.8
Chest pain 52 3 5.8
Pain abdomen 52 18 34.6
Vomiting 52 16 30.8
Diarrhoea 52 5 9.6
Burning micturition 52 4 7.7
Jaundice 52 10 19.2
Addiction/Substance use 52 20 385
Smoking-7 115
Alcoholic-6 135
Both-7 135
High-risk behaviour 51 5 9.8
Immunocompromised state 51 14 27.5
Dietary habits 52 Mixed-32 61.53
Veg-20 38.47
Respiratory examination 52 Crackles-18 34.61
Wheeze-2 3.8
Abdominal examination 52
Ascites 3 5.7
Tenderness 6 115
Hepatomegaly 5 9.6
Splenomegaly 1 1.9
hepatosplenomegaly 1 1.9
CNS examination 52
Low GCS 4 7.6
Neck rigidity 6 115
Slurring of speech 1 1.9
ECG abnormalities 52 18 34.6
Specific infection diagnostic tests 52
(confirmatory type)
IgM ELISA 45 86.54
RAT 7 13.46
Acute kidney injury 52 35 67.3
Shock 52 10 19.2
Acute liver injury 52 24 46.2
Encephalitis 52 14 26.9
Acute respiratory distress syndrome 52 13 25
Coagulopathy 52 6 115
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Thrombocytopenia 52 17 32.7
Multi-organ dysfunction syndrome 52 24 46.15
ICU admission 52 16 30.8
Mortality 52 4 7.7
Table 2: Baseline vitals and laboratory parameters at admission

Variables N=52 Mean Std. Error of Mean | Median SD

Age (in years) 52 46.6 2.27 47 16.421
Length of stay (days) 52 7.87 0.53 7 3.85
Days of fever 51 9.47 0.80 8 5.728
SBP (mmhg) 52 109.67 2.92 110 21.115
DBP (mmhg) 52 71.08 1.83 72 13.235
PR(/min) 52 94.67 2.40 92.5 17.362
RR (/min) 52 21.06 0.51 20 3.707
SPO2 (%) 52 95.35 0.54 97 3.895
Temperature chart (F) 52 98.59 0.10 98.5 0.72208
SGOT (U/L) 51 208.21 26.56 180 189.736
SGPT (U/L) 51 144.73 18.21 105 130.045
T. Bilirubin (mg/dl) 52 2.73 0.41 1.33 3.024
D. Bilirubin (mg/dl) 52 1.75 0.29 0.82 2.154

I. Bilirubin (mg/dl) 52 0.97 0.13 0.675 0.985
ALP (U/L) 52 725.80 87.59 469.5 631.626
GGT (U/L) 52 177.52 23.83 107 171.841
Albumin (g/dI) 52 2.95 0.08 3.005 0.621
Globulin (g/dl) 52 2.85 0.10 2.73 0.749
PT 52 17.77 1.53 15.1 11.077
INR 52 1.342 0.11 1.15 0.838
Urea(mg/dl) 52 95.21 8.01 94.55 57.794
creatinine(mg/dl) 52 1.67 0.19 1.255 1.395
Na+ (mmol/L) 52 136.23 1.00 135 7.258
K+(mmol/L) 52 4.40 0.11 45 0.798
Ca++ (mg/dl) 52 8.01 0.20 7.9 1.478
PO4- (mg/dl) 52 3.20 0.16 2.95 1.212
Uric acid (mg/dl) 52 7.68 0.51 7.01 3.699
Hb (g/dl) 52 11.45 0.35 11.55 2.582
TLC (/mm? 52 12.93 0.88 11.685 6.364
PLT (/mm? 52 110.44 9.66 95 69.668
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Discussion

Scrub typhus is a potentially fatal disease. COVID has had marked impact in life style of the
population, especially outdoor activities and hospitalisation for non-COVID illnesses.
Considering these facts, this study has shown fever as the most common presentation in
93.9% which is similar to finding of Pathak et al (9)(10)(11). Mean age of the patients was
46.6 and average duration of hospital stay was 7.87 which is slightly lower than the finding of
Varghese et al. (10). Eschar, which is considered as pathognomic of scrub typhus, wasn’t
found in any of the patients, which is contrary to the most of the study finding showing 50-

80% positivity in south Asian studies.

Most common organ failure on presentation was acute kidney injury in 67.3% but study
finding of Pathak et al found that myocarditis was the most common 72.4% (9). This finding
was also different from the finding of Griffith et al where respiratory (96.6%) and
haematological (86.2%) dysfunction were most frequent (12). In the study of Jose A et al in
the hospital of present study, thrombocytopenia was most common (56%) f/b liver injury
(50%) compared to 32.7% and 46.2% respectively in this study (13). This may be effect of
COVID pandemic. MODS was seen in 46.15% which is much lower than the study of Grifith
et al having 85.2% but higher than another study by Bonnell A et al having 24.1% (12)(14).

Mortality rate of 7.7% was seen in present study which is close to the finding of
Devasagayam et al in the systematic review of 18,781 patients with mortality rate of 7.3%
(3). Among all the parameters analysed for association with mortality, only presence of
altered mental status and coagulopathy were significantly associated with p value <0.05
which was different from the study finding of Adhikari et al that showed HR >100/min, SBP
< 90mmHg, serum creatinine > 1.4mg/dl, kidney injury requiring dialysis, acute respiratory
distress syndrome and shock requiring vasopressor leading higher mortality. In the study of
Varghese et al, shock requiring vasoactive agents, CNS dysfunction, and renal failure was
associated with mortality. These are also few observations that shows COVID has changed

some patterns in clinical profile of scrub typhus.

The study has some limitations. It was conducted in a tertiary care hospital which is a referral
centre, so present finding may not reflect the presentation at periphery health centre or

community. The diagnosis was done using IgM ELISA and rapid antigen testing which are
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not gold standard diagnostic technique but clinical with supportive laboratory evidences
confirmed it to be scrub typhus.
Conclusion

During COVID era, scrub typhus presents mostly with fever (94.2%) followed by respiratory
abnormalities (38.46%). At admission, most common organ failure was acute kidney injury
(67.3%), followed by acute liver injury (46.2%) and thrombocytopenia (32.7%). MODS was
seen in half of the patients while mortality was in 7.7%. Presence of altered mental status and
coagulopathy (deranged INR) should prompt referral to higher centre as they are associated
with mortality. By comparison with pre-COVID literatures, COVID has changed few clinical

profiles.
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