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Abstract

The bacterial diseases, leptospirosis and scrub typhus are important causes of acute febrile illness in India and are
responsible for high morbidity and mortality. The common epidemiology of the zoonotic diseases creates an
opportunity of dual infection. In this study, we describe a medical case of a 50-year-old male who was reported to have
high grade fever for 10 days along with chills and coughs and was admitted to the RG Kar Medical College and Hospital
on November last year. He was reported to suffer from conjunctival congestion, episode of pr bleeding, bowel and
bladder incontinence, abdominal distension and pedal edema. Enzyme linked immunosorbent assay (ELISA) detected
IgM antibodies to both leptospirosis and scrub typhus in the serum of the patient indicating dual infection with both
bacterial diseases. Timely diagnosis of the patient followed by treatment with the antibiotics and associated medication
resulted in complete recovery from both the diseases. As both leptospirosis and scrub typhus present with similar
clinical features, co-infection of these two diseases is not uncommon. Cases of dual infections must be therefore
considered seriously and choice of therapy should include those drugs that cover for both the infections.
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1. Introduction

Leptospirosis is a bacterial zoonotic disease, caused by infection with pathogenic spirochetes of the genus Leptospira.
Leptospirosis is recognized as a common cause of febrile illness in tropical environments world-wide [1, 2]. Mammals
(wild/domestic) harbour the bacteria and shed these in the urine; they may disseminate the organism to a water source
(streams and springs). In India outbreaks have been reported especially after heavy rains [3]. The organism enters the
human body through cuts or abrasions on the skin or through intact mucosa of the mouth, nose or conjunctiva. The
clinical symptoms of leptospirosis range from fever, chills, nausea, muscle aches to icteric disease such as Weil's
syndrome, characterized by renal failure, liver impairments and hemorrhages. As clinical symptoms of the infection
resemble those of many other infectious diseases, clinical findings need to be confirmed by laboratory diagnostic
techniques.

Scrub Typhus, or tsutsugamushi fever, is a zoonotic disease that is accidentally transmitted to humans. It is frequently
found in people with outdoor exposure in tropical and subtropical Asian regions [4]. The causative organism, Orientia
tsutsugamushi, belongs to family Rickettsiaceae and is transmitted to humans by the bite of larval trombiculid mite or
chigger. The bite from an infected chigger may be followed by a systemic illness ranging in severity from inapparent to
fatal. Scrub typhus presents as an acute undifferentiated fever. The incubation period for symptoms is between six and
twenty-one days from exposure [5]. The clinical picture is characterized by sudden onset fever with chills, headache,
backache and myalgia, profuse sweating, vomiting and enlarged lymph nodes [5]. In some patients, an eschar may
develop at the site of chigger feeding, usually at sites where the skin surfaces meet, such as axilla, groin and inguinal
areas [6]. The clinical symptoms and signs are similar to those of many other febrile diseases, such as murine typhus,
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leptospirosis, and dengue virus infection. The diagnosis of scrub typhus infection has relied on the detection of Orientia
tsutsugamushi antibodies during the acute phase of the disease.

The clinical manifestations of leptospirosis largely overlap scrub typhus; fever, headache, conjunctival suffusion,
myalgia, meningism, meningoencephalitis, acute respiratory distress syndrome, hepatorenal dysfunction, rash and
multi-organ dysfunction syndrome. Because outdoor activity is a shared risk factor for acquisition of leptospirosis and
scrub typhus, coinfection with these two diseases is not uncommon [7, 8]. Most laboratories in India diagnose both
scrub typhus and leptospirosis using IgM ELISA. Their common epidemiology creates an opportunity of dual infections
with these diseases [7]. They also have a common seasonal pattern. Dual infection has been reported from Thailand and
Taiwan [7, 9]. Case reports of serological dual infection have been reported from India as well [10-12]. In a recent study,
we reported a case of leptospirosis and scrub typhus coinfection in a 68-year-old male with associated kidney infection
and jaundice [13]. The mortality rate for both scrub typhus and leptospirosis is up to 30%, if effective treatment is not
given timely and appropriately [14, 15].

Most laboratories in India diagnose both scrub typhus and leptospirosis using IgM ELISA. In this study, we present a
medical case report of a 50-year-old male patient diagnosed with leptospirosis and scrub typhus dual infection. He was
reported to have high grade fever for 10 days with chills and coughs along with associated symptoms and was admitted
to the RG Kar Medical College and Hospital on November last year. The patient showed gradual recovery on treatment
with suitable medication and antibiotics and was discharged once hemodynamically stable.

2. Materials and methods

A 50-year-old male with high grade fever for 10 days associated with chills and coughs was admitted to R.G. Kar Medical
college and hospital, Kolkata, on early November 2022. He was extremely fatigue and suffered from conjunctival
congestion, episode of pr bleeding, bowel and bladder incontinence, abdominal distension and pedal edema. As
recorded on 06.11.2022, he had blood pressure=90/70 mm Hg, oxygen saturation (Sp02) =96%, pulse rate= 80/min,
hemoglobin content=9.3 g/d], total leukocyte count= 21,700/mm3, platelet count= 2.4 lakh/mm3 and chest b/l vbs
positive. Other additional parameters included urea=62 mg/dl, creatinine=1.5 mg/dl, total bilirubin=0.8 mg/d], direct
bilirubin=0.2 mg/dl, sodium content=139 mmol/] and potassium content=3.7 mmol/L

Serum of the patient was tested for leptospirosis and scrub typhus infection at Virus Research & Diagnostic Laboratory
(VRDL), Department of Microbiology, RG Kar Medical College and Hospital, Kolkata, after obtaining ethical clearance
from the institution and informed consent. Serum IgM antibodies to leptospirosis or scrub typhus were detected by
ELISA method following standard kit protocol (J. Mitra & Co. Pvt. Ltd.) according to the manufacturer’s instructions.
Calculations were done as per Kit instructions as follows:

Sample 0.D. ratio = Sample 0.D. + Cut off Value [Cut off Value =0.569 for Leptospira IgM, and 0.372 for Scrub Typhus
IgM, respectively] (Calculation of Leptospira or Scrub Typhus IgM units=sample O.D. ratiox10)

3. Results

ELISA results indicated the patient was positive with dual infection for both scrub typhus and leptospirosis.
Different physiological parameters of the patient recorded from 08.11.2022-12.11.2022 are shown in Table 1.

Table 1 Different parameters of the patient as recorded from 08.11.2022-12.11.2022.

Date Blood Pressure (mm | Capillary Blood | Oxygen Chest CvVsS
Hg) Glucose (mg/dl) Saturation (%)

08.11.2022 90/60 194 98 b/l clear S1S2 +

09.11.2022 120/80 187 98 b/l clear S1S2 +

10.11.2022 130/70 155 97 b/l clear S1S2 +

11.11.2022 120/80 180 97 b/l clear S1S2 +

12.11.2022 120/80 175 97 b/l clear S1S2 +

421



Complete Blood Count (CBC) test of the patient with differential as recorded on 06.11.2022 is shown in Table 2.

Table 2 CBC test of the patient with differential as recorded on 06.11.2022
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Results Flags | Units Normal Limits
WBC 21.7 H x10%uL | 4.0/12.0
LYM% 10.4 L % 25.0/50.0
MON% 8.9 % 2.0/10.0
NEU% 79.1 % 50.0/80.0
EOS% 1.4 % 0.0/5.0
BAS% 0.2 % 0.0/2.0
ALY% 6.5 % 0.0/100.0
IMM% 0.5 % 0.0/100.0
LYM# 2.3 x10%uL | 1.0/5.0
MON# 1.9 x10%/uL 0.1/1.0
NEU# 17.2 x10%/uL 2.0/8.0
EOS# 0.3 x10%/uL 0.0/0.4
BAS# 0.0 x10%/uL 0.0/0.2
ALY# 0.1 x10%uL | 0.0/150.0
IMM# 0.1 x10%uL | 0.0/150.0
RBC 3.01 1 x108/uL 4.00/6.20
HGB 9.3 1 g/dL 11.0/17.0
HCT 27.3 1 % 35.0/55.0
MCV 90.6 fL 80.0/100.0
MCH 30.9 Py 26.0/34.0
MCHC 34.1 g/dL 31.0/35.5
RDW-CV 11.7 % 10.0/16.0
RDW-SD 40.4 fL 37.0/46.0
PLT 240 x10%/uL | 150/400
MPV 8.8 fL 7.0/11.0
PCT 0.212 % 0.200/0.500
PDW 17.3 % 10.0/18.0
PLCR 18.8 % 12.0/42.0

The CBC test report of the patient recorded on 11.11.2022 is shown in Table 3A, B.
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Table 3A Report of Examination of Blood

Hemoglobin (g/dl) Packed Cell Volume (%) | WBC (/mm?3) Platelets (/mm3)
8.1g/dl 24.5 9600 464000
Table 3B Differential WBC Count%
Neutrophil Lymphocyte Eosinophil Monocyte Basophil
67% 30% 2% 1% 0%

The laboratory investigation report of patient sample recorded on 08.11.2022 is shown in Table 4.

Table 4 Laboratory investigation of patient sample recorded on 08.11.2022

Laboratory investigations Patient history (recorded on 08.11.2022)
Laboratory parameters
(with reference values in parenthesis)
Hemoglobin (12.0-15.0 g/dl) 7.6
Total leucocyte count (4000-11000/mm3) 19,200
Platelet count (150,000-400,000/mm3) 320000
Triglyceride (30-150 mg/dl) 140
Total Cholesterol (<200 mg/dl) 150
HDL Cholesterol (>40 mg/dl) 41
Total Protein (6-8 g/dl) 5.4
Albumin (3.2-5.0 g/dl) 2.5
Total bilirubin (0.1-1.0 mg/dl) 0.7
Direct bilirubin (0-0.3 mg/dl) 0.2
Serum urea (10-40 mg/dl) 41
Serum creatinine (0.5-1.5 mg/dl) 0.9
Alanine Transaminase (5-35 IU/L) 37
Aspartate Transaminase (5-35 [U/L) 44
Alkaline Phosphatase (adult 110-310 [U/L) 140
Sodium (135-145 mmol/1) 136
Potassium (3.5-5.0 mmol/1) 3.3
(b) Differential WBC Count %

Neutrophil 82

Lymphocyte 10

Eosinophil 04

Monocyte 04

Basophil 00
(b) Other investigations
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MPDA Negative
Dengue NS1 Negative
HBsAG Non-reactive
Anti-HCV antibody Non-reactive

*MPDA=Microarray pooled DNA analyzer; Dengue NS1=Dengue non-structural protein 1; HBsAG= Hepatitis B surface antigen; HCV= Hepatitis C
virus

4., Discussion

In this study, we report a case of leptospirosis and scrub typhus co-infection in a 50-year-old male who was admitted
to the RG Kar Medical College and Hospital on November last year. Cases of leptospirosis and scrub typhus co-infection
have been reported in some earlier studies [16-18]. Our laboratory recently reported cases of dual infection of both
bacterial diseases in separate studies [13, 19]. Co-infection of leptospirosis and scrub typhus were reported in 11
patients by ELISA in a recent study [20]. Borkakoty et al. found scrub typhus IgM and leptospira IgM positive
simultaneously in 25% cases of patients with pyrexia of unknown origin [12].

The patient was treated with antibiotics DoxT-SL and Pipzo (4.5 gm injection) along with NS IV fluid. As O.
tsutsugamushi lacks a proper cell wall, the cephalosporin group of antibiotics is virtually ineffective against scrub
typhus [21, 22]. It was also reported that doxycycline is an effective therapy for patients with leptospirosis [23].
Rifampicin and azithromycin are alternatives in cases resistant to doxycycline [24]. The treatment of choice for severe
leptospirosis is 1.V penicillin or LV ceftriaxone [25, 26] while that for scrub typhus is doxycycline. Azithromycin and
doxycycline have both been shown to be effective in the treatment of scrub typhus, but the resolution of symptoms has
shown to be faster in doxycycline compared to azithromycin [27]. Recent trials have demonstrated that the broad-
spectrum third generation cephalosporins cefotaxime and ceftriaxone are also acceptable agents for patients with
severe leptospirosis.

Early diagnosis is important because there is usually an excellent response to treatment and timely anti-microbial
therapy may prevent complications. Scrub typhus infection may be prevented by wearing proper dresses and use of
insect repellent cream containing N, N-diethyl-m-toluamide to minimise exposure to infected mites [28].
Simultaneously, animal exposure may be avoided which harbour leptospires and use boiled water for drinking.

5. Conclusion

Since both leptospirosis and scrub typhus present with similar clinical features, co-infection of these two diseases may
occur and it requires different methods for confirmation of these cases. The overlapping clinical features of both the
infections sometimes cause underreporting of such cases. Overlooking of co-infection of these diseases or delay in
diagnosis and treatment may lead to increased mortality rate among patients. As a result, it is very crucial to properly
diagnose for such coinfections of the zoonotic diseases during the post-monsoon season so that timely administration
of antibiotic therapy may save lives. Accordingly, choice of therapy should include those drugs that cover for both the
infections.

Compliance with ethical standards

Acknowledgement

The author duly acknowledges ICMR and the Department of Health Research, New Delhi, Government of India, for their
generous support and funding in conducting the studies. The author also acknowledges Department of Medicine, RG
Kar Medical College, Kolkata, to share medical history for educational, research and publication purposes.

Statement of ethical approval

The studies on patient samples were carried out after obtaining ethical clearance from the institution and informed
consent.

Statement of informed consent

Informed consent was obtained from the patient and his families included in the study.

424



World Journal of Advanced Research and Reviews, 2023, 18(01), 420-426

References

[1] Levett PN. Leptospirosis. Clin. Microbiol. Rev. 2001; 14: 296-326.

[2]  Farr RW. Leptospirosis. Clin. Infect. Dis. 1995; 21: 1-6.

[3] Sambasiva RR, Naveen GPB, Agarwal SK. Leptospirosis in India and the rest of the world. Braz. ]. Infect. Dis. off
Publ. Braz. Soc. Infect. Dis. 2003; 7: 178-93.

[4] WattG, Parola P. Scrub typhus and tropical rickettsioses. Curr. Opin. Infect. Dis. 2003; 16: 429-436.

[5] Devine ]. A review of scrub typhus management in 2000-2001 and implications for soldiers. Journal of Rural
Remote Environmental Health. 2003; 1:14-20.

[6] Jeong Y], Kim S, Wook YD, Lee JW, Kim KI, Lee SH. Scrub typhus: Clinical, pathologic, and imaging findings.
Radiographics. 2007; 27:161-172.

[7] Watt G, Jongsakul K, Suttinont C. Possible scrub typhus coinfections in Thai agricultural workers hospitalized
with leptospirosis. Am. J. Trop. Med. Hyg. 2003; 68: 89-91.

[8] Suputtamongkol Y, Niwattayakul K, Suttinont C, Losuwanaluk K, Limpaiboon R, Chierakul W, Wuthiekanun V,
Triengrim S, Chenchittikul M, White NJ. An open, randomized, controlled trial of penicillin, doxycycline, and
cefotaxime for patients with severe leptospirosis. Clin. Infect. Dis. 2004; 39: 1417-1424.

[9] Lee CH, Liu JW. Coinfection with leptospirosis and scrub typhus in Taiwanese patients. Am. ]. Trop. Med. Hyg.
2007; 77: 525-527.

[10] Mahajan SK, Babu S, Singh D, Kanga A, Kaushal SS. Scrub typhus and leptospirosis co-infection in Himalayan
region. Trop. Doct. 2012; 42: 176-177.

[11] Diwan AG, Shewale R, Iyer S, Nisal A, Agrawa P. Triple trouble--macrophage activation syndrome in a case of
severe leptospirosis and scrub typhus co-infection. ]. Assoc. Physicians India 2014; 62: 58-61.

[12] Borkakoty B, Jakharia A, Biswas D, Mahanta ]. Co-infection of scrub typhus and leptospirosis in patients with
pyrexia of unknown origin in Longding district of Arunachal Pradesh in 2013. Indian J. Med. Microbiol. 2016; 34:
88-91.

[13] Banerjee S, Latif A, Ghosh S, Chakraborty B, Rahaman W, Ray (Ghosh) R, Ghosh S. Case study of a 68-year-old
male with leptospirosis and scrub typhus coinfection associated with acute kidney infection and jaundice. Int. j.
adv. multidisc. res. stud. 2022; 2: 987-990.

[14] Wang CC, Liu SF, Liu JW, Chung YH, Su MC, Lin MC. Acute respiratory distress syndrome in scrub typhus. Am. J.
Trop. Med. Hyg. 2007; 76: 1148-52.

[15] DaherE, Zanetta DM, Cavalcante MB, Abdulkader RC. Risk factors for death and changing patterns in leptospirosis
acute renal failure. Am. ]. Trop. Med. Hyg. 1999; 61: 630-4.

[16] Wang N-C, Ni Y-H, Peng M-Y and Chang F-Y. Acute acalculous cholecystitis and pancreatitis in a patient with
concomitant leptospirosis and scrub typhus. J. Microbiol. Immunol. Infect. Wei Mian Yu Gan Ran Za Zhi. 2003; 36:
285-7.

[17] Wei Y-F, Chiu C-T, Lai Y-F, Lai C-H and Lin H-H. Successful treatment of septic shock and respiratory failure due
to leptospirosis and scrub typhus coinfection with penicillin, levofloxacin, and activated protein C. J. Microbiol.
Immunol. Infect. Wei Mian Yu Gan Ran Za Zhi. 2012; 45: 251-4.

[18] Mahajan SK, Rolain J-M, Kashyap R, Gupta D, Thakur S, Sharma A, et al. Scrub typhus complicating pregnancy. J.
Assoc. Physicians India. 2009; 57: 720-1.

[19] Banerjee S, Recent cases of co-infection of scrub typhus and leptospirosis: A short clinical study. World Journal
of Advanced Research and Reviews. 2022; 16: 161-166.

[20] Sengupta M, Mukherjee T, Dasgupta R, Banerjee P. Leptospirosis and scrub typhus co - infection in febrile
patients. World Journal of Advanced Research and Reviews. 2020; 6: 233-236.

[21] Murray PR, Rosenthal KS, Pfaller MA. Inhibition of cell wall synthesis. Medical Microbiology. 7th ed., Ch. 19.
Elsevier, 2012.

[22] McClain]B, Ballou WR, Harrison SM, Steinweg DL. Doxycycline therapy for leptospirosis. Ann. Intern. Med. 1984;

100:696-698.

425



[23]
[24]

[25]
[26]
[27]

[28]

World Journal of Advanced Research and Reviews, 2023, 18(01), 420-426

Fernandez AD, Liang JR. Scrub Typhus. eMedicine, 2009.

Chen-Hussey V, Behrens R, Logan ]G. Assessment of methods used to determine the safety of the topical insect
repellent N, N-diethyl-m-toluamide (DEET). Parasit. Vectors. 2014; 7:173.

Seguro AC, Andrade L. Pathophysiology of leptospirosis. Shock. 2013; 39:17-23.
Pothukuchi VK, Ahmed S, Reddy KV. A case report of Weil's disease. ]. NTR Univ. Health Sci. 2018; 7:233-235.

Fang Y, Huang Z, Tu C, Zhang L, Ye D, Zhu BP. Meta analysis of drug treatment for scrub typhus in Asia. Intern.
Med. 2012; 51:2313 2320.

Fu XP, Liu YY, Zhang BH, Wang ]JQ, Zhang JS, He JR, et al. Laboratory confirmation of scrub typhus outbreak in
Pinggu district, Beijing. Chin. ]J. Vector Biol. and Control 2011; 22:137-40.

426



