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ABSTRACT

Introduction: Leptospirosis is an anthropozoonotic disease.
The wide spectrum of clinical manifestations of leptospirosis
ranges from mild febrile iliness without complications to severe
disease with Multiorgan dysfunction. In the central and eastern
parts of Uttar Pradesh, India, it is one of the major causes of
acute febrile illness.

Aim: To determine the seroprevalence, clinical features and
geographical distribution of leptospirosis in Central Uttar
Pradesh, India.

Materials and Methods: This current retrospective observational
study was conducted in the Serology Laboratory, Department of
Microbiology, Sanjay Gandhi Postgraduate Institute of Medical
Sciences, Uttar Pradesh, India, from January 2022 to December
2022 and data were analysed from January 2023 to March 2023.
A total of 625 patients with fever lasting >7 days attending
the Outpatient Department (OPD) were included in the study.
Serum samples of these patients were tested for Leptospira
Immunoglobulin M (IgM) by Enzyme-linked Immunosorbent
Assay (ELISA). Clinical, laboratory findings and demographic
data were also collected from the hospital software. The patients
were also tested for other infectious aetiologies such as malaria,

INTRODUCTION

Human leptospirosis is an anthropozoonotic disease caused by
a variety of leptospiral serotypes [1,2]. It is a neglected disease,
occurring worldwide, especially in tropical and subtropical
areas with heavy rainfall, and affecting vulnerable populations in
rural settings and semi-urban slums [1,3,4]. It is estimated that
leptospirosis causes around 58,900 deaths worldwide [5]. The
disease is most prevalent in tropical and subtropical countries [6].
Cases of leptospirosis have been documented in India since 1931.
Leptospirosis is quickly becoming a major public health concern
throughout the country. Seroprevalence rates reported in various
studies from different regions of the country range from 6.4% to
37.7% [7,8].

Environmental factors such as urbanisation, poverty and
occupational circumstances may contribute to the re-emergence
of the disease globally. In urban areas, the risk of human infection
is significantly increased by poor housing conditions, lack of basic
sanitation and limited access to healthcare and education, which
are common problems in developing countries [9]. In the central
and eastern parts of Uttar Pradesh, India, leptospirosis is one of the
major causes of acute febrile illness [10].
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typhoid, dengue and scrub typhus. Data were presented as
percentages, and the Odds Ratio (OR), 95% ClI, and p-value
were used to test the level of significance.

Results: Leptospirosis was found to be positive in 63
(10.08%) patients. The patients with leptospirosis belonged
to the age group of 21-40 years with a male predominance.
The maximum number of cases was from Lucknow district
with 23.8% prevalence, followed by Prayagraj (11.11%). The
common presenting symptoms were weakness, epigastric
pain, myalgia and jaundice. Co-infection with scrub typhus
was seen in 11 (17.4%) patients with leptospirosis. None of
the other infections showed co-infection with leptospirosis.
Coagulopathy and hepatic dysfunction were found in the
majority of the patients with leptospirosis. Mortality was seen
in five patients with Multiple Organ Dysfunction Syndrome
(MODS).

Conclusion: The seroprevalence of leptospirosis was found
to be 10.08%. To reduce the morbidity and mortality linked to
leptospirosis, it is necessary to improve diagnostic skills and the
knowledge of physicians for screening the disease in patients
with acute febrile illnesses, as it involves multiple systems and
has overlapping common presenting symptoms.

Clinical signs of leptospirosis range from mild febrile illness with no
sequelae to severe disease with Multiorgan dysfunction [10]. The
liver, kidneys, lungs and central nervous system are most commonly
affected by clinical symptoms and complications. Timely diagnosis
and treatment can reduce the severity of the illness and, consequently,
reduce mortality [2,10]. The clinical symptoms of leptospirosis are
similar to those of many other prevalent infectious diseases in tropical
contexts, including rickettsial infections, dengue, malaria, typhoid
and viral hepatitis [4,11]. Studying the changing trends in patterns of
leptospirosis could be of great help to clinicians. Therefore, the aim of
the present study was to determine the seroprevalence, clinical pattern,
and geographical distribution of leptospirosis in Central Uttar Pradesh,
India. The objective of the study was to determine the prevalence of co-
infection with scrub typhus among suspected cases of leptospirosis
attending the referral tertiary care hospital in Uttar Pradesh.

MATERIALS AND METHODS

The current retrospective observational study was conducted in the
Serology Laboratory, Department of Microbiology, Sanjay Gandhi
Postgraduate Institute of Medical Sciences in Uttar Pradesh, India,
from January 2022 to December 2022. The data were analysed
from January 2023 to March 2023.
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The study was approved by the Institutional Ethics Committee (IEC
code: 2021-109-IMP-EXP-38). Since, it was a retrospective study,
all consecutive patients who met the inclusion criteria and were
available during the study duration were included.

A total of 625 consecutive patients with clinically suspected
leptospirosis who attended outpatient clinics or were admitted to
various departments such as General Medicine, Gastroenterology,
Paediatrics and Hepatology in the hospital were included.

Inclusion criteria: Patients who were clinically suspected of
having leptospirosis and presented with a history of fever lasting
>7 days, accompanied by any of the following manifestations
such as severe headache, severe myalgia, uveitis, arthralgia, rash,
hepatosplenomegaly, evidence of haemorrhage, renal failure and
icterus, were included in the study.

Exclusion criteria: Patients with fever <7 days and those with positive
blood cultures or urine cultures were excluded from the studly.

Study Procedure

The clinical, demographical and laboratory details of these patients
were extracted from the hospital information software and entered into
Microsoft Excel software. Blood samples from the study population
were collected, and serum was separated. The samples were tested
for the detection of IgM antibodies for leptospirosis using the PanBio
Leptospira IgM ELISA kit. The test was carried out according to
the manufacturer’s instructions, and the results were interpreted
as follows: Panbio units; <9 units=negative; 9-11 units=equivocal;
>11 units=positive [12]. Modified Faine’s criteria were used for the
diagnosis of presumptive and possible leptospirosis [13].

A presumptive diagnosis of leptospirosis may be made, if:

(i)  Score of Part A+Part B=26 or more (Part C laboratory report
is usually not available before the fifth day of illness; thus it is
mainly a clinical and epidemiological diagnosis during the early
part of the disease) or Part A+Part B+Part C>25.

(i) A score between 20 and 25: Suggests a possible but
unconfirmed diagnosis of leptospirosis.

These patients were also evaluated for other causes of acute febrile
illness. The tests included Dengue NS1 antigen ELISA (Panbio
Dengue Early ELISA kit), Dengue IgM ELISA (Panbio Dengue IgM
Capture ELISA), Rapid diagnostic test for detection of Plasmodium
falciparum HRP2 (Abbott Bioline Malaria Ag Pf./Pan), widal test for
typhoid (Tydal-Widal Antigen Set/antigens for Slide Agglutination For
Slide and Tube Tests), and Scrub typhus IgM ELISA (InBios Scrub
Typhus IgM ELISA).

STATISTICAL ANALYSIS

Data were entered into Microsoft Excel sheets. The data were
analysed using Statistical Package for the Social sciences (SPSS)
software. Normally distributed numerical data were presented as
mean and range. Categorical data were presented as percentages.
The OR, 95% Confidence Interval (95% Cl), and p-value were used
to test the level of significance. A p-value of <0.05 was considered
statistically significant.

RESULTS

Of the 625 patients included in the study, the majority of the
population belonged to the age group of 21-40 years, 213 (34.08%),
followed by the 41-60 years, 185 (29.6%) age groups [Table/Fig-1].
The age range and mean age of the population were 1-90 years
and 39 years, respectively. The male-to-female ratio in the study
population was 1.9:1. There was a male predominance in the study,
with 409 (65.44%) males and 216 (34.56%) females.

Since the study excluded patients with positive blood or urine
culture, they were tested for all possible infectious causes of fever
with an unknown origin. The tests included ELISA for the detection
of Leptospira IgM, Dengue NS1 antigen, Dengue IgM, and Scrub
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Patients tested positive
Variables Total population (N=625) | for leptospirosis (n=63)
Gender, n (%)
Male 409 (65.44) 40 (63.49)
Female 216 (34.56) 23 (36.50)
Age group (in years), n (%)
0-20 127 (20.32) 8(12.6)
21-40 213 (34.08) 29 (46.03)
41-60 185 (29.6) 17 (26.98)
61-80 95 (15.2) 9(14.28)
81-100 5(0.8) 0
Residence, n (%)
Rural 118(18.88) 4(6.34)
Urban 507 (81.12) 59 (93.65)

[Table/Fig-1]: Demographic details of study population (n=625).

typhus IgM, as well as, a rapid diagnostic test for the detection of
Plasmodium falciparum HRP2 and the widal test for typhoid.

It was found that 63 (10.08%) patients tested positive for leptospirosis
IgM, 30 (4.8%) patients tested positive for Dengue NS1 antigen, and
32 (5.12%) patients tested positive for Dengue IgM. Scrub typhus
IgM was detected in 19 (3.04%) patients, malaria was detected in
16 (2.56%) patients, and typhoid was detected in 25 (4%) patients.
These tests were negative in all the other patients under study,
who were classified under unknown causes (n=440). The unknown
causes may include any other infective cause such as Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection, Human
Immunodeficiency Virus (HIV) infection, or other viral infections, or non
infective causes such as inflammatory causes or neoplastic causes.
None of the patients who tested positive for any of the diseases
showed co-infection, except for 11 (17.4%) patients who tested
positive for both leptospirosis IgM and Scrub typhus IgM.

Of the study population, 63 patients were found to be positive for
leptospirosis. The seroprevalence of leptospirosis was found to
be 10.08%. The majority of the patients positive for leptospirosis
belonged to the age group of 21-40 years, with 29 patients
(46.03%) [Table/Fig-1]. The clinical symptoms, laboratory findings
and outcomes of the total study population and the population,
tested positive for leptospirosis are given in [Table/Fig-2].

Patients tested
Total positive for
population leptospirosis Odds

Variables (N=625) (n=63) Ratio (OR) | 95% CI | p-value

Symptoms, n (%)

Rash 102 (16.32) 15 (23.80) 1.70 0'391 Bto 0.09

Vomiting 143 (22.88) 15 (23.80) 1.05 0'152;0 0.85

Myalgia 423 (67.68) 58 (92.06) 6.26 21';178230 0.0001
1.74 to

Weakness 498 (79.68) 60 (95.23) 5.66 18.36 0.003

Shortness of 4.71 to

breath 321 (51.36) 15 (23.80) 10.02 21.30 <0.0001

Jaundice 243 (38.88) 54 (85.71) 11.84 57210 <0.0001
24.49

Any CNS

related 98(15.68) | 12 (19.04) 180 | %92 | oas

complaints ’

Epigastric 0.39to

pain 587 (93.92) 60 (95.23) 1.32 444 0.64

Headache | 87(13.92) | 15(23.80) 212 | 1130 o001

Decreased 0.31 to

urine output 123 (19.68) 9(14.28) 0.65 136 0.25
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[Table/Fig-2]: Clinical, laboratory investigations, and outcome details of the total
study population and patients tested positive for leptospirosis.
MODS: Multiple organ dysfunction syndrome; PT/INR: Prothrombin time/ International normalised

ratio; APTT: Activated partial thromboplastin time; CNS: Central nervous system Statistical
significance was estimated using OR, 95% Cl and p-value. The p-value in bold font indicates
statistically significant values

The month-wise distribution of the total population tested and
samples tested positive for leptospirosis is shown in [Table/
Fig-3]. It is evident that the maximum number of positive
cases for leptospirosis were reported in the months of July to
October (60.31%), with the highest number of positive cases in
September (28.57%).

Total samples Total samples tested positive for
Months tested (n=625) leptospirosis (n=63)
January 24 (3.84) 4 (6.34)
February 15 (2.4) 0
March 41 (6.56) 4 (6.34)
April 34 (5.44) 1(1.58)
May 47 (7.52) 6(9.52)
June 51 (8.16) 4 (6.34)
July 46 (7.36) 4 (6.34)
August 49 (7.84) 7 (11.11)
September 98 (15.68) 18 (28.57)
October 88 (14.08) 9(14.28)
November 86 (13.76) 3 (4.76)
December 46 (7.36) 3(4.76)

[Table/Fig-3]: Month-wise distribution of the total samples tested (n=625) and

samples tested positive (n=63) for leptospirosis.
Values are presented as n (%)

The geographical distribution of the patients who tested positive
for Leptospira IgM is shown in [Table/Fig-4]. It can be seen that
the majority of the cases of leptospirosis were from the Lucknow
district (23.8%), followed by Prayagraj (11.11%) and Raebareli
(7.93%).

Districts of Uttar Pradesh from where Number of cases positive for
samples were received leptospirosis (n=63)
Ambedkar nagar 1(1.58)

Amethi 3(4.76)

Azamgarh 4 (6.34)

Barabanki 1(1.58)

Basti 1(1.58)

Deoria 2(3.17)
Farukkabad 1(1.58)

Ghazipur 2(3.17)
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Laboratory investigations (normal values), n (%) Gonda 2(3.17)
Elevated Gorakhpur 2(3.17)
bilirubin 18.09 to )
levels (0.2- 203 (32.48) 60 (95.23) 58.6 18975 <0.0001 Hardoi 1(1.58)
1.2 mg/dL) Kanpur 4(6.34)
é?mrénal Daas Lakhimpur kheri 2(3.17)
46 to
(11-13.5 260 (41.6) 63 (100) 235.08 | 5oigg7 | 0-0001 Lucknow 15 (23.8)
seconds) Pratapgarh 3(4.76)
Abnormal .
APTT (30-40 | 263 (42.08) | 63 (100) 22061 | 17187 | 0.0001 Prayagre] Tartm
seconds) ' Raebarelli 5(7.93)
Multiple Shahjahanpur 1(1.58)
organ Siddharth 3(4.76)
: iddharth nagar .
Dysfunction | 54 (4 g) 5(7.99) 185 | 98810 | g2
Syndrome 5.02 Siwan 1 (1.58)
(MODS) with
sepsis Unnao 1(1.58)
Outcome, n (%) Varanasi 1(1.568)
Recovered 594 (95.04) 58 (92.06) 0.651 [Table/Fig-4]: District wise distribution of the patients positive for leptospirosis in
1.77 ) 800 0.25 Uttar Pradesh, India.
Death 31 (4.96) 5(7.93) ' Values are presented as n (%)

The common symptoms of acute febrile illness in patients included
weakness, epigastric pain, myalgia, and jaundice. Other symptoms
such as shortness of breath, altered sensorium, vomiting, and
headache were also reported in cases of leptospirosis. Prolonged
PT/INR ratio and APTT values were important findings in all patients
with leptospirosis. Elevated bilirubin levels indicated hepatic
dysfunction in these patients.

Using modified Faine’s criteria, a presumptive diagnosis could be
made in 46% of cases and a possible diagnosis in 23% of cases
[Table/Fig-5]. MODS was observed in five patients with leptospirosis,
and all five patients died [Table/Fig-2].

Category Score
Part A: Clinical data

Headache

Fever

If fever, temperature 39° or more

Conjunctival suffusion (bilateral)

Meningism

I N I I S S Y

Muscle pain

—_
o

Conjunctival suffusion + Meningism + Muscle pain

Jaundice 1

Albuminuria or nitrogen retention 2

Part B: Epidemiological factors

Rainfall 5

Contact with contaminated environment 4

Animal contact 1

Part C: Bacteriological and laboratory findings

Isolation of leptospira on culture Diagnosis certain

Positive serology

ELISA IgM positive, SAT positive, MAT single high titre (Any
one of the three)

MAT rising titre 25

15

A presumptive diagnosis of leptospirosis may be made if:

(i) Score of Part A + Part B=26 or more (Part C laboratory report is usually not
available before fifth day of illness; thus it is mainly a clinical and epidemiological
diagnosis during early part of disease) or Part A + Part B + Part C > 25.

(i) A score between 20 and 25: Suggests a possible but unconfirmed diagnosis of
leptospirosis.

[Table/Fig-5]: Modified Faine’s criteria used for assessing severity of leptospirosis.

SAT: Standard agglutination test; MAT: Microscopic agglutination test

DISCUSSION

Leptospirosis is considered one of the most neglected tropical
diseases [4]. Among patients with fever of unknown origin,
infectious causes account for 17-35% of cases, inflammatory
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causes account for approximately 24-36% of cases, neoplastic
causes account for 10-20% of cases, and miscellaneous causes
account for 3-15% of cases [14]. In the current study, it was found
that 29.6% cases had an infectious aetiology, while the others
were classified as unknown causes. It is important to note that, in
the present study only included testing for leptospirosis, dengue,
scrub typhus, malaria, and typhoid, so it does not represent the
overall percentage of infectious diseases responsible for fever of
unknown origin.

As documented in the present study, a male predominance among
patients positive for leptospirosis has been observed in other Studies,
as well [2,15]. It was also observed that the majority of the study
population with acute febrile illness and patients with leptospirosis
belonged to the age group of 21-40 years. A similar observation
was documented in a study conducted in Punjab, India [3].

The seroprevalence of leptospirosis in the present study was found
to be 10.08%, which is consistent with many studies in the literature.
A study conducted in Vietnam estimated the seroprevalence of
leptospirosis to be 9.5% [1]. Similar seroprevalence of leptospirosis
has also been documented in other studies, including those
conducted in Morocco (10.4%), New Delhi, India (6.47%) and Tamil
Nadu, India (10%) [7,9,16].

The highest seroprevalence was found during the months of July
to October in the present study. A study by Kaur P et al., in Punjab
also found the highest seroprevalence during the monsoon season
(June to September), followed by the autumn season (October to
November) [3]. This might help to establish the epidemiological
link between seasonal occurrence and leptospirosis. The higher
incidence of infection during these months suggests that rain and
dampness promote the spread of infection and favour the survival
of Leptospira bacteria in the soil.

In the current study, fever was reported in all cases of leptospirosis,
and other common symptoms included weakness, epigastric pain,
myalgia, and jaundice. Similar clinical presentations were reported
in other studies as well [3,17]. An important finding in this study was
the prolonged Prothrombin Time/ International Normalised Ratio
(PT/INR) ratio and Activated Partial Thromboplastin Time (APTT)
values observed in all patients with leptospirosis, indicating an
association between coagulopathy and leptospirosis. Wagenaar JF
et al., reported in their study that the coagulation system becomes
activated in patients with leptospirosis, leading to severe bleeding
and poor outcomes [18]. The presence of hepatic dysfunction and
multiple organ dysfunction in the patients in the current study is
supported by findings from other studies [3,16,19].

Another interesting finding in the current study was that out of the
63 patients detected positive for leptospirosis, 11 (17.4%) patients
were also positive for scrub typhus. This incidence of overlap in
the study may be due to co-infections rather than cross-reactivity,
considering the similar exposure risk and susceptible population.
Similarly, a multicentric study conducted in six states of India found
that among patients with acute undifferentiated fever, leptospirosis
was detected in 7% of the patients, and co-infection of leptospirosis
and scrub typhus was observed in 24% [11]. There is evidence of
co-infections in the previous literature, as well [20,21]. Several case
reports from India have also documented evidence of co-infection
between leptospirosis and scrub typhus [22].

The finding that death occurred in five patients with leptospirosis
who developed MODS with sepsis indicates that mortality occurs
when multiple organs are involved. This highlights the importance of
early diagnosis in patients with acute febrile iliness.

Limitation(s)

A large proportion of leptospirosis infections are subclinical,
exhibiting mild symptoms. These cases are often not reported in
healthcare facilities, resulting in an underestimation of the community
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prevalence of leptospirosis. In the present study, IgM ELISA was
utilised a genus-specific test that cannot detect the specific
serovars of Leptospira bacilli. Due to limited resources, it was not
possible to perform serovar-specific tests such as the Microscopic
Agglutination Test (MAT). However, serological tests like ELISA are
effective and useful for estimating seroprevalence, particularly in
resource-limited settings.

CONCLUSION(S)

The seroprevalence of leptospirosis was found to be 10.08%. To
reduce morbidity and mortality associated with leptospirosis, it is
necessary to enhance physicians’ diagnostic skills and knowledge
for screening the disease in patients with acute febrile ilinesses, given
the involvement of multiple systems and the overlap in common
presenting symptoms.

REFERENCES

[1] Thu NT, Linh BK, Than PD, Quyet NT, Dung LP, Mai TN et al. Seroprevalence and
serovar distribution of Leptospirosis among healthy people in Vietnam: Results
from a multi-center study. Clin Epidemiology Glob Health. 2021;10(9):100700.

[2] Rajapakse S, Weeratunga PN, Balaji K, Ramchandani KC, de Siva US,
Ranasinghe SA, et al. Seroprevalence of leptospirosis in an endemic mixed urban
and semi-urban setting-A community-based study in the district of Colombo,
Sri Lanka. PLoS Negl Trop Dis. 2020;14(5):e0008309. Doi: 10.1371/journal.
pntd.0008309.

[8] Kaur P, Singh K, Oberoi L, Sidhu SK, Singh A. Seroprevalence and
clinicoepidemiological profile of leptospirosis in acute febrile illness cases
at a medical college in Amritsar, Punjab, India. J Clin Diagnostic Res.
2022;16(8):DC39-DC43.

[4] Jain L, Kumar V. Leptospirosis a neglected re-emerging zoonoses in India: An
overview. J Anim Res. 2020;10(6):853-58.

[5] CostaF, Hagan JE, Calcagno J, Kane M, Torgerson P, Martinez-Silveira MS, et al.
Global morbidity and mortality of leptospirosis: A systematic review. PLoS Negl
Trop Dis. 2015;9(9):e0003898. Doi: 10.1371/journal.pntd.0003898.

[6] Victoriano AF, Smythe LD, Gloriani-Barzaga N, Cavinta LL, Kasai T,
Limpakarnjanarat K, et al. Leptospirosis in the Asia Pacific region. BMC Infect
Dis. 2009;9:147. https://doi.org/10.1186/1471-2334-9-147.

[7] Agrawal SK, Chaudhry R, Gupta N, Arif N, Bhadur T. Decreasing trend of
seroprevalence of leptospirosis at All India Institute of Medical Sciences New
Delhi: 2014-2018. J Family Med Prim Care. 2018;7(6):1425-28. Doi: 10.4103/
jfmpc.jfmpc_198_18.

[8] Deodhar D, John M. Leptospirosis: Experience at a tertiary care hospital in
northern India. Natl Med J India. 2011;24(2):78-80.

[9] El Azhari M, Picardeau M, Cherkaoui |, Sadat MA, Moumni H, El Filali KM, et al.
Seroprevalence of leptospirosis among high-risk individuals in Morocco. Interdiscip
Perspect Infect Dis. 2020;2020:5236045. Doi: 10.1155/2020/5236045.

[10] Shukla S, Mittal V, Karoli R, Singh P, Singh A. Leptospirosis in central & eastern
Uttar Pradesh, an underreported disease: A prospective cross-sectional studly.
Indian J Med Res. 2022;155(1):66-72. Doi: 10.4103/ijmr.JMR_1811_19.

[11] Merch K, Manoharan A, Chandy S, Chacko N, Alvarez-Uria G, Patil S, et
al. Acute undifferentiated fever in India: A multicentre study of aetiology and
diagnostic accuracy. BMC Infect Dis. 2017;17(1):665. Doi: 10.1186/s12879-
017-2764-3.

[12] Watthanaworawit W, Turner P, Turner CL, Tanganuchitcharnchai A, Jarman
RG, Blacksell SD, et al. A prospective evaluation of diagnostic methodologies
for the acute diagnosis of dengue virus infection on the Thailand-Myanmar
border. Transactions of the Royal Society of Tropical Medicine and Hygiene.
2011;105(1):32-37.

[18] Shivakumar S, Shareek PS. Diagnosis of leptospirosis utilizing modified Faine’s
criteria. J Assoc Physicians India. 2004:52:678-79.

[14] Fernandez C, Beeching NJ. Pyrexia of unknown origin. Clin Med (Lond).
2018;18(2):170-74. Doi: 10.7861/clinmedicine.18-2-170.

[15] Prakash K, Clinical profile of leptospirosis and role of various diagnostic methods,
a hospital based prospective observational study. Indian J Microbiol Res.
2020;7(2):195-98.

[16] Kalaivani V, Ajay Gopal K, Anandan H. Prevalence of leptospirosis in
Thoothukudi-Southern coastal city, Tamil Nadu. IP Int J Med Microbiol Trop Dis.
2017;3(4):151-54.

[17] Chauhan V, Mahesh DM, Panda P, Mokta J, Thakur S. Profile of patients of
leptospirosis in sub-Himalayan region of North India. J Assoc Physicians India.
2010;58:354-56.

[18] Wagenaar JF, Goris MG, Partiningrum DL, Isbandrio B, Hartskeerl RA, Brandjes
DP, etal. Coagulation disorders in patients with severe leptospirosis are associated
with severe bleeding and mortality. Trop Med Int Health. 2010;15(2):152-59. Doi:
10.1111/1.1365-3156.2009.02434 x.

[19] Chaudhry R, Saigal K, Bahadur T, Kant K, Chourasia B, Gupta N. Varied
presentations of leptospirosis: Experience from a tertiary care hospital in north
India. Trop Doct. 2017;47(2):128-32. Doi: 10.1177/0049475516687431.

[20] Mallika S, Tamasi M, Rajat D, Parthajit B. Leptospirosis and scrub typhus co-
infection in febrile patients. NaJ Adv Res Rev. 2020;6(3):233-36.

National Journal of Laboratory Medicine. 2024 Jul, Vol-13(3): MO15-MO19



l . www.njlm.net Radha Chauhan et al., Seroprevalence and Distribution of Leptospirosis Infection .I

[21] Husain U, Kalyan RK, Jahan A, Gupta KK, Verma SK. Scrub Typhus and its co- [22] Mehta V, Bhasi A, Panda PK, Gupta P. A coinfection of severe leptospirosis and
infection with Leptospirosis at a tertiary care hospital in Uttar Pradesh. Tropical scrub typhus in Indian Himalayas. J Family Med Prim Care. 2019;8(10):3416-18.
Doctor. 2022;52(2):302-03. Doi: 10.1177/00494755221077744. Doi: 10.4108/jfmpc.jfmpc_614_19.

PARTICULARS OF CONTRIBUTORS:

1. Junior Resident, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

2. Senior Resident, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

3. Senior Resident, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

4. Additional Professor, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

5. Associate Professor, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

6. Research Assistant, Department of Microbiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: ©antetal ETYMOLOGY: Author Origin
Dr. Sangram Singh Patel, ® Plagiarism X-checker: May 19, 2023

Associate Professor, Department of Microbiology, Sanjay Gandhi Postgraduate e Manual Googling: Oct 12, 2023 EMENDATIONS: 6
Institute of Medical Sciences, Lucknow-226014, Uttar Pradesh, India. e Thenticate Software: Oct 17, 2023 (13%)

E-mail: sangramresearch968@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None Date of Submission: May 17, 2023
o \Was Ethics Committee Approval obtained for this study? Yes Date of Peer Review: Jul 18, 2023
* Was informed consent obtained from the subjects involved in the study? NA Date of Acceptance: Oct 18, 2023
e For any images presented appropriate consent has been obtained from the subjects. NA Date of Publishing: Jul 01, 2024

National Journal of Laboratory Medicine. 2024 Jul, Vol-13(3): MO15-MO19


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

