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ABSTRACT
Introduction: Even though leptospirosis is commonly being reported in India there are very few
reports on its presentation and outcome in children.
Objectives: This study was conducted to determine the clinical profile, the epidemiological factors and
outcome of leptospirosis confirmed by serology in the children who were admitted and managed in the
referral hospital attached to Sri Devaraj Urs Medical College at Kolar, Karnataka.
Methods: Hence a retrospective data analysis of records of 50 children diagnosed with leptospirosis
over a period of four years (2007 to 2011) was undertaken.
Results: Fever with head ache (92%) and myalgia (96%) were the commonest presentations.
Neurological and respiratory manifestations were observed in 20% and hepatosplenomegaly was
found in 84% of them. Icteric leptospirosis contributed to 16% of the cases. Seventy eight percent of the
cases were admitted in the monsoon. History of contact with animals was present in 68% of the
children.
Conclusion: Leptospirosis can be easily overlooked among children in our clinical settings because of
manifestations which are similar to malaria, dengue and typhoid fevers. Leptospirosis should be
considered in fever cases in the monsoon and among those who had contact with animals.
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INTRODUCTION
Leptospirosis is a zoonoses and occurs in
endemic and epidemic forms in many parts of
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[1]

India. A potentially serious but treatable
disease, symptoms of leptospirosis may mimic
those of a number of unrelated infections such as
influenza, meningitis, hepatitis, dengue or viral
[2]
haemorrhagic fevers. Because of the protean
manifestations of leptospirosis it is often
[3]
misdiagnosed and under-reported .
Leptospirosis is now emerging in India
as an important public health problem.[2,4] There
is no information about the existing status of the
disease and its burden in the country.
Leptospirosis is being increasingly diagnosed at
the tertiary care medical college hospital in
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Kolar since the year 2005. Hence it is being
considered as one of the causes of fever in
children referred to this hospital. This study
reports the cases of leptospirosis diagnosed
clinically and confirmed serologically in
children admitted for treatment in the medical
college hospital in Kolar. The frequencies of the
manifestations of the disease and its outcome to
management are reported.
MATERIALS AND METHODS
Patient population: This study was
performed in the teaching hospital of Sri Devaraj
Urs Medical College at Kolar in Karnataka. This
1,050 bed hospital in the predominantly
agricultural district is the only fully equipped
emergency facility for a population of about 16
lakhs. The case records from the period January
2007 to February 2011 of children admitted to
the paediatric unit of the hospital and who were
IgM pos itive for leptos piros is w ere
retrospectively analysed. The study was
approved by the institute ethical committee.
The clinical criteria for suspicion of
leptospirosis was fever associated with at least
one of the following sets of signs and symptoms
as laid down by Indian Leptospirosis society
namely, jaundice, oliguria, cough, haemoptysis
and breathlessness, neck stiffness and altered
sensorium, haemorrhagic tendencies including
conjunctival suffusion and others.[5] Tests for
malaria, dengue fever, hepatitis, typhoid,
tuberculosis and pneumonia were also
undertaken on these children depending on the
clinical symptoms and signs. CSF analysis was
done where meningitis was suspected. Complete
blood count was done for all the fever cases.

Myocarditis was identified with evidence of
tachycardia, ECG changes and clinical and
radiological evidence of heart failure.[6] Acute
respiratory distress was identified by evidence of
rapidly progressive dyspnoea, tachypnoea,
hypoxaemia and bilateral pulmonary infiltrates
in chest radiograph.[7]
In every case, the diagnosis of
leptospirosis was made by qualitative detection
of leptospira IgM based on indirect ELISA
(LEPTO IgM MICROLISA, J.Mitra & Co Pvt.
Ltd). Where the diagnosis of leptospirosis had
been confirmed, the patient's records were
reviewed. The demographic profile (age and
gender) and epidemiological data (exposure to
rodents and animals, month of admission and
time between the onset of clinical signs and
hospitalization) were collected.
Clinical definitions: The clinical data collected
included the presence of fever, headache,
myalgia, jaundice, oliguria, conjunctival
suffusion and dyspnoea. The neurological,
gastrointestinal and bleeding manifestations
were also recorded.
Laboratory tests: Complete blood count, serum
bilirubin, AST, ALT and serum creatinine were
determined in all the cases.
Outcome: The patients were observed until they
completely recovered and were discharged from
the hospital. The cause of death was recorded.
Post-mortem examination was not performed.
Statistical analysis: Data was entered and
analysed in Microsoft Excel programme. The
frequencies of the clinical symptoms and the
positive clinical signs, the laboratory parameter
results and the outcome of the disease to
treatment were found. The results are presented
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as proportions, mean, range and standard
deviation (SD).
RESULTS
Fifty cases of leptospirosis were
identified by IgM ELISA test during the study
period in the paediatric units of the hospital. The
mean age of the children was 8.7 years (SD ± 4.3
yrs, range 2 -17 years), male to female sex ratio
was 1.15:1 (27 boys and 23 girls) and the mean
duration of the symptoms was 9.2 days (range
5 - 30 days). Sixty eight percent of the children
were from rural areas. Also, 68% of the children
had a history of exposure to dogs, rodents and
live stock. Majority of the cases (78%) were
admitted during the monsoon from June to
September.
Headache in 92% and myalgia in 96%
were the commonest symptoms in children with
leptospirosis (Table 1). The other frequent
symptoms noted were vomiting, seizures and
cough. Hepatomegaly was found in 84% and
splenomegaly in 34% of the children.
Hepatomegaly was found in all the 14 children
with splenomegaly.
Leucocytosis was found in 64% of the
cases. Thrombocytopenia and elevated hepatic
enzymes were the common abnormalities in the
laboratory parameters in these children
(Table 2). The mean (SD) values of AST and
ALT were 92.3±77.2 and 71.1±69.2 IU/L
respectively. None of the patients had coexisting illness like malaria, typhoid,
tuberculosis and pneumonia.
Crystalline Penicillin, 50,000 I.U per kg
per dose every sixth hourly, was administered to
48 children. Two children received oral
136

Doxycycline at a dose of 2.5 mg/kg twice daily.
The mean duration of antibiotic administration
was 7 days (range 5 - 10 days). The mean
duration of hospital stay was 9 ± 5 days. One
patient died of acute respiratory distress
syndrome (ARDS) at 6 hours of admission. The
rest of the patients recovered completely.
DISCUSSION
Leptospirosis should be suspected in
children with fever and protean manifestations
of myalgia, headache, vomiting, jaundice,
respiratory symptoms and meningeal signs.
Among children in the present study fever with
headache, myalgia and vomiting was common.
Skin rashes, seizures, conjunctival suffusion,
jaundice and cough was less common.
Meningeal signs, neurological deficits,
haematuria, haematemisis, malena, myocarditis
and respiratory distress was observed in less than
12% of the cases.
There are a few reports on leptospirosis
in children.[8,9] It is generally presumed that
leptospirosis in children and young infants are
rare, possibly because of minimal exposure[10]
among them. Our study contradicts this
assumption. One possible reason could be that
agricultural based activity is the main
occupation of rural population in Kolar region.
Contact with livestock is inevitable in such a
situation. Poor sanitation in the rural
communities and urban slums contribute to
contamination of rain water with urine of the
livestock and rodents. A significant percent of
the children in our study were from rural area.
Around 68% of the children in the study had
come in contact with live stock and dogs.
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Table 1: Clinical features in children with leptospirosis in Kolar
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Table 2: Laboratory parameters of children with leptospirosis in Kolar

AST-aspartate amono transaminase, ALT-alanine amino transaminase
Obtaining such a history in children with fever is
essential to suspect leptospirosis. The infection
is probably transmitted to human when wading
through stagnant rainwater contaminated by
[3,11]
infected urine of animals.
There was no
difference in the exposure to dogs and live stock
in the children from rural and non-rural
background in this case series analysis. All the
children from the non-rural background were
from poor socioeconomic families. The
environmental sanitation in the towns of Kolar
district is generally poor.
It is important to consider many diseases
in a child presenting with fever during the
monsoon. Dengue, malaria, typhoid, hepatitis
and leptospirosis all increase in the monsoon.
Also, children frequently present with fever,
vomiting and hypotension, which makes it
difficult to identify the aetiology. A case series
analysis was undertaken in a major referral
hospital for children in Mumbai on 32 patients
138

with fever, vomiting, diarrhoea, bleeding
manifestations, hypotension, hepatomegaly,
splenomegaly, jaundice and/or oliguria in the
monsoon of 2005. Dengue, leptospirosis and
malaria were identified in 34.4%, 28.1% and
21.9% of them respectively. Also, in this study,
patients with leptospirosis presented with fever
and non-oliguric renal failure and near normal
platelet count.[11]
There are variations in the incidence of
icteric leptospirosis and severe disease with
renal failure reported in the various case series
studies in India.[13-15] Only 16% and 4% of the
cases had jaundice and oliguria respectively in
our series. Similar such observations with
respect to jaundice and oliguria are made in
several hospital based studies in south India.[13]
In a study on the outbreak of leptospirosis in
Chittoor district of Andhra Pradesh, none of the
49 cases of leptospirosis had jaundice. Myalgia
(42.9%) and headache (32.6%) were the
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common symptoms observed in this study in
Chittoor.[12] Jaundice was observed in 73.3% and
oliguria in 29.9% of the patients in a case series
study on 86 patients with leptospirosis in north
India. It is argued by the authors that the pattern
of severe manifestations of leptospirosis may
vary from region to region.[15]
Leptospirosis is increasingly being
reported from various states in India especially
in the monsoon.[14,16] It is also suggested that
several of these reports is not based on authentic
diagnostic techniques.[3] Many animal hosts
excrete the leptospires in urine for long periods
without producing disease and wild animals are
important reservoirs which continuously
reinfect population of domestic animals. These
epidemiologic features of leptospirosis make
effective control of the disease extremely
difficult.[17]
Leptospirosis is an emerging disease in
Kolar of Karnataka state. Kolar being a
predominantly agricultural region, leptospirosis
must be suspected in fever cases with myalgia
and headache. The suspicion should be strong
among those with febrile illness, especially in
the monsoon and among those in contact with
livestock. As leptospirosis is endemic in Kolar, a
detailed study of all the serovars is required to
identify the common local strains.
ACKNOWLEDGMENT
The encouragement and support of
Dr C. Susheela, former head of Paediatrics at
SDUMC, Kolar is gratefully acknowledged. The
assistance of Dr Srinidhi, medical intern, is also
acknowledged.

REFERENCES
1. Karad RK Leptospirosis. In: Shah NS, editor.
API text book of medicine. 8th ed. Mumbai:
Association of physicians of India, 2008: 83-85.
2. WHO and Regional medical research centre
Report of the Brainstorming meeting on
leptospirosis prevention and control in India,
Apr 2006. ICMR, Port Blair, Andaman and
Nicobar Islands. http://www.rmrc.res.in
(accessed Aug 20, 2011).
3. Vijayachari P, Sugunan AP, Shriram AN.
Leptospirosis: an emerging global public health
problem. J Biosci 2008; 33(4): 557-69.
4. Leptospirosis: an emerging public health
problem - Wkly Epid Rec 2011; 86: 45-52.
5. Seghal SC. Recommendations of national
symposium of Leptospirosis. Indian J Med
Microbiol 1997; 15: 211-12.
6. Myocarditis. Diagnosis. Best practices. BMJ
Evidence Centre. http://www.eso-edn.group.
bmj.com. (accessed Aug 21, 2011)
7. Dushianthan A, Grocott MP, Postle AD,
Cusach R. Acute respiratory distress syndrome
and acute lung injury. Postgrad Med J 2011;
87(1031): 612-22.
8. Mathur M, De A, Turbadkar D Leptospirosis.
Outbreak in 2005: L.T.M.G. hospital experience.
Indian J Med Microbiol 2009; 27: 153-55.
9. Zaki SA, Shanbag P. Clinical manifestations
of dengue and leptospirosis in children
in Mumbai: an observational study. J Assoc
Physicians India 2010; 58: 351-52.
10. World Health Organization Guidelines for
prevention and control of leptospirosis, 2006.
Zoonoses division, NICD, DGHS, Delhi.
11. Scott MG and Coleman JT. Bacterial

J Clin Biomed Sci 2012 ; 2 (3)

139

Krishnappa J et al
infections. In: Cook CG, Zumla IA, editors Manson's tropical diseases. 22nd ed. Saunder's:
Elsevier, 2009: 1161-68.
12. Shah I, Kataria B. Clinical and laboratory
profile of dengue, leptospirosis and malaria in
children: a study from Mumbai. Arch dis child
2007; 92: 561.
13. Prabhakar MR, Jayakumar M. Reply from
authors to Shivakumar S. Leptospirosis in
Chennai Changing clinical profile. J Assoc
Physicians India 2006; 54: 964-65
14. Sohan L, Shyamal B, Kumar TS, Malini M,
Ravi Kumar, Venkatesh V. et al - Studies on
leptospirosis outbreaks in Peddamandem
mandal of Chittoor district, Andhra Pradesh. J

140

Commun Dis 2008; 40(2): 127-32.
15. Sethi S, Sharma N, Kakkar N, Taneja J,
Chatterjee SS, Banga SS, et al. Increasing trends
of leptospirosis in northern India: A clinicoepidemiological study. PLoS Negl Trop Dis
2010; 4:579.
16. Debnath C, Pal NK, Pramanik AK, Biswas
M. A serological study of leptospirosis among
hospitalised jaundice patients in and around
Kolkata. Indian J Med Microbiol 2005; 23: 68.
17. Farrar EW. Leptospira species. In: Mandell
GL, Bennett JE, Dolin R, editors - Principles and
practice of infectious disease. 4th ed. New York:
Churchill livingstone, 1995: 2137-40.
Source of Support: Nil Conflict of Interest: Nil

J Clin Biomed Sci 2012 ; 2 (3)

