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Abstract

Introduction: The aim of this study was to determine prevalence of Leptospira spp in Japanese
Encephalitis negative cases, as well as its demographic and geographical picture in Nepal.

Methods: The Nepal government along with World Health Organization (WHO) country office Nepal
had approved this surveillance project, which conducted from 2007 to 2008 throughout 47 districts
in Nepal. JE was confirmed from Cerebrospinal fluid (CSF) samples using ELIZA Method whereas
Leptospiraspp was identified by using Latex Agglutination Test kit method in Nepal Public Health
Laboratory (NPHL), Kathmandu, Nepal.

Results: Among 2690 Acute Encephalitis Surveillance, the lumber puncture (LP) was done in 2145
patients. Among those tested, JE positive was confirmed in 771 patients. LP was not done in 381 cases.
Among 993 JE negative cases, positivity rate of Leptospira spp was reported 41.8% (416/993). There
was more male preponderance 63.5% (264/416) However, it was not statistically significant (p=0.713).
In terms of age distribution, those above 15 years of age were 64.5% (268/416) while those below
15 years of age were 35.5% (148/416), (p=0.000). In eco- region, the rate of infection was highest
in Terai region at 53.2% (222/416) followed by Mountain region at 45.2% (188/416) and Himalayan
at 1.4% (6/416), (p=0.005). In terms of seasonal distribution, the rate of infection in autumn was at
44.2% (188/416) followed by summer at 40.1% (167/416), spring at 9.6% (40/416) and winter at 6.1%
(25/416), (p=0.000).

Conclusions: Nepal government cannot neglect the increasing possibility of outbreaks of Leptospira
spp in different parts of the country, so this study recommends for surveillance of this infection to

prevent future outbreaks in Nepal.
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Introduction

Leptospirosis is caused by spirochetes of the genus
Leptospira. It is zoonotic disease widespread across the
globe.!? the clinical manifestations ranges from acute
febrile illnesses to hemorrhagic manifestation associates
with jaundice; renal nephritis,hemoptysis, meningeal
irritation and sometime with cardiac arrhythmias.’ Tt is
considered among the differential diagnosis of febrile
illnesses in Nepal.* The clinical features associated
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with leptospirosis are similar to a variety of other
infectious diseases that are often accounted in the
same geographic regions like scrub typhus, dengue,
and malaria.” The World Health Organization (WHO)
reported that approximately 10-100 cases per 100,000
people are annually infected with leptospirosis in
tropical regions®and recognized this disease entity as
re-emerging zoonotic disease’ in developing countries,
particularly in the Caribbean, Latin America, the Indian
subcontinent, Southeast Asia, and Oceania."® where 1.7
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million cases of severe leptospirosis are reported each
year, with cases mortality rate about 10.0%.*

Leptospirosis is reported from countries of
countries in South-East Asia Region. Themagnitude
of the leptospirosis problem differs from country to
country and depends on awareness and attitude of
public healthcare decision makers in the country.
Most of the human cases were reported from India,
Indonesia, Thailand and Sri Lanka during the rainy
season. Particularly, major outbreaks were reported in
Jakarta (2003), Mumbai (2005) and Sri Lanka (2008).
There are also anecdotal reports of human and animal
cases in Bangladesh, Myanmar, Nepal and Timor-
Leste’. In India, this has been a major problem with
multiples epidemics in recent years associated with
monsoons and poor sanitary situations.?* In Sri Lanka,
the disease is hyperendemic with the annual incidence
reported more than 140 per million population as per
the data available!. Some studies in Bangladesh have
demonstrated frequent Leptospirosis infection among
the rural population of Bangladesh'?.

In Nepal, there is no program for surveillance of
leptospirosis. Nonetheless, there are scientific papers’
that reported detection of anti-leptospiral antibodies
in military personnel. In the study, the prevalence of
confirmed leptospirosis was 9.0% among hepatitis
cases and 8.0% among febrile cases participating in an
efficacy study of a hepatitis E virus vaccine in Nepal.
Similarly, Rai et al (2000)' detected 32.0% in sero-
prevalence Leptospiraspp infection by using one-point
MCA method.

Nepal is a country landlocked between China
and India. Geographically, it is divided into three
regions: Himalayan, Mountain, and Terai region. The
total population is nearly 30 million. Leptospirosis
is under - diagnosed and under - reported disease in
Nepal. The reason is due to lack of awareness among
clinicians, occult manifestations, diagnostic difficulties
and inadequate diagnostic facilities in many areas of
the country. The major objective of this study is to
determine the national prevalence rate of Leptospira
infection, demographic study, seasonal variation and
geographical distribution in Nepal.

Method
Study site
In Nepal, there exists an integrated surveillance of
Vaccine Preventable Diseases (VPDs) including

Japanese encephalitis (JE) conducted by Nepal
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government through the involvement of Epidemiology
and Disease Control Division (EDCD), Child Health
Division (CHD), National Public Health Laboratory
(NPHL) with support from World health Organization
(WHO) country office Nepal in the name of Acute
Encephalitis Syndrome (AES) surveillance. This study
of Leptospira spp was conducted among JE negative
cases in 47 districts in Nepal.

Sampling process

In 2007 to 2008, AES and JE surveillance was done
using a structured reporting form, information on age,
gender, region and seasonal variation patients from
reference hospital by trained volunteers. Experts were
isolated Cerebrospinal Fluid (CSF)and blood from
patients by Lumber puncture and using sterile syringe
respectively. Cerebrospinal Fluid (CSF) and Blood
samples collected for laboratory testing.Then both
samples were labeled and stored at 4° to 20°C in cold-
box till to reach Diagnostic Laboratory of Nepal Public
Health Laboratory (NPHL), Teku, Kathmandu. Sample
transporting process took no more than 4 hours by Plane
or road.

Diagnosis

JE was confirmed by the presence of JE IgM froml
ml CSF by using [gMCapture ELISA (MAC ELISA)
kit method, which were IgM negative used for
Leptospirosis. 5-10 ml human blood samples were
collected in small test tube.Blood samples were
immediate centrifuged to obtain sera at diagnostic
Laboratory, and stored —20°C until 2" and 3™ week for
leptospira testing or stored at 4°C to 8°C. Because of
antibodies (IgM and IgG) begin to appear at the end of
I** week and attains very high titre (1:10,000) on 3™
and 7" week!' and were tested at the National Public
Health Laboratory (NPHL) of the Department of Health
Services in Kathmandu.Leptospirosis tested in serum
by using Latex agglutination test.

Latex agglutination test

The entire tests were done by LeptotekDri Do,
BioMerieux, Netherland. This is a Latex Agglutination
Assay, which is used to detect Leptospira specific
antibodies IgM and IgG in human sera.'"'? This kit has
sensitivity of 91% and specificity of 91%.>*Human
sera were kept in card. Leptospira-specific antibodies
are detected when it agglutinate blue latex particle that
have been coated with antigen from the Lely 607 strain.
A dry spot of these latex particles, affixed to a white
card was mixed with 10 pl serum, string with a sterile
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spatula. After gently swirling the suspension for 30 seconds, each test spot was recorded positive, negative and
intermediate (weak positive) according to the degree of agglutination observed.

Statistical analysis

Win-Pepi Software programme was used for data analysis. P-value calculated from Pearson’s Chi square test
where y < 0.05 was considered statistically significant.

Ethics Approval:

Ethical approval was obtained and the study was recommended by WHO and Government of Nepal, Ministry of
Health and Population.

Results

Figure 1: Flow chart

Acute Encephalitis Syndrome
(AES) (N=2690)

Lumber puncture not done
(n=545)

Patients whom lumber
puncture done (n=2145)

( JE positive (n=771) ) ( JE negative (n=1374) )

Leptospira test not
done (n=381)

Leptospira test done in
serum (n=993)

Leptospira positive ( Leptospiranegative (n=577) )
(n=416)
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Table 1:Demographic and regional data with JE and Leptospira

JE positive | JE negative
n=771 n=1374

Name of

Category Feature

<15years  449(58.3) 719(50.3)
Age

S15years  322(41.7) 655(47.7)

Male 417(54.1) 683(49.7)
Sex

Female 354(45.9) 691(50.3)

Himalayan  129(16.7) 203(15.1)
Eco- Mountain  343(44.5) 594(43.0)
region

Terai 299(38.8) 577(41.9)

Autumn 138(17.8) 446(32.5)

Winter 151(19.5) 252(18.3)
Season

Spring 130(16.8) 389(28.3)

Summer 352(45.9) 287(20.9)

Leptospira positive Lep toivp e
n=416 negative
n= 577

0.008 148(35.5) 199(44.9) 0.723
268(64.4) 378(55.1)

0.052  264(63.5) 286(49.6) 0.000
152(36.5) 291(50.4)

0.342  6(1.4) 30(5.2) 0.005
188(45.2) 235(40.7)
222(53.4) 312(54.1)

0.000 184(44.2) 210(36.4) 0.000
25(6.1) 68(11.8)
40(9.6) 100(17.3)
167(40.1) 199(34.5)

This data is only surveillances. In Leptospira, aged of >15 years patients was found higher than < 15 years.
Similarly, infection rate of male was found higher than in female. In similar way,infection rate in male was found
higher than in female in JE. Eco-region and Seasonal variation data can see in table 1.

Fig 2: Surveillances of Leptospirosis in Nepal
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Note: n indicates the total samples of zone.

Among 14 zones, 13 zones were suspected from
Leptospira positive except Karnali Zone. Leptospira
positive rate in Narayani Zone has highest whereas
lowest in Janakpur Zone. Detail information was
depicted in fig 2.
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Discussion

In Nepal, JE is a disease of public health importance
in terms of its high mortality and disability rate in
the community especially in Terai districts. Nepal
government responded to the public health threat by
integrating JE in the surveillance network working
closely with district health system, thereby improving
the sensitivity of the surveillance system.In general,
total 2690 AES samples of hospitalized patients were
collected from different districts of Nepal. Lumber
puncture was done in 79.7% (2145/2690) patients
where as LP did not in 545 cases due to lack of
patient’s informed consent and serious illness case.
In addition to, JE positive found 35.9% (771/2145) in
LP whereas JE negative found in 1374. Similarly, in
1374 JE negative, Leptospira test (LT) was done in 993
patients whereas LT did not done in 381 patients due to
patient’s informed consent, serious cases, and clinical
complication. In addition, Leptospira positive found
41.8% (416/993) where Leptospira negative found in
58.1% (577/993) patients. In general, positivity rate of
Leptospira spp was found 41.8%. This finding is similar
with Victoriano et al, 2009'* and dissimilar with (Rai et
al 2000: Sulzar et al 1978).% 14
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In Age, Leptospira infection rate in above 15 years
was higher than below 15 years patients. This finding
is similar with Rai et al 2000° where dissimilar with
(Murhekar et al1988 : Amarasekera et al 2013),'”-2 with
no significant difference (p=0.723).This might be adult
are suffered from other medical illness like Jaundice,
fever, febrile illness rather than less than 15 years and
sample size affects its rate.

In gender, the Leptospira infection rate in male was
higher than in female. This finding is similar with (Everad
et al 1985: Merien et al 1996)'> "®and dissimilar with
Rai et al 2000°, with significant difference (p=0.000).
It might be due to male have to work outside or expose
in environment. So,there is high chance of Leptospira
contaminated host animal and pathogen vectors in outer
environment.

In terms of ecological distribution, the infection
rate was highest in Terai region while the rate is lower
in Mountain and Himalayan with significant difference
(p=0.005). Most of Terai people loves host animal in
home, so, loving behavior of people in animal and
throughout contaminated host animal like mice, cat,
and dog might be transmitted Leptospira infection in
people. It is also reported that leptospires are able to
survive for longer periods in higher temperatures and
humid environments.’Therefore, it could be partly
because environmental temperature is high compound
with low socio-economic condition in Terai region.
Moreover, glacial retreat in the Himalayas is expected
to increase the volume of water flow into major river
systems, further contributing to the flooding risk.!s- !

In season, leptospirosis was reported high in the
autumn and summer season whereas low in winter and
intermediate in spring season with significant difference
(p=0.000). This finding is similar to (Rai et al 2010
:Murherker et al 1988 : Myint et al 2010 : Tangkanakul
et al 2005).1% 7 *2Tn summer season, heavy rainfall
and flood are major risk factors to transmit bacterial
Leptospira infection from contaminated animal host
like mice. In rainfall, leptospira infected mice discharge
urine in small pond formed on road then contaminated
pond water transmits into people due to their activities.
Outbreak of leptospirosis is linked with rainfall, have
raised the public profile of zoonotic disease.?

In autumn, flooding and other natural disasters can
also increase the risk of infectious diseases such as
leptospirosis by disrupting public health services and
infrastructure, damaging water and sanitation networks,
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displacing populations,damaging homes and increasing
environmental exposureto pathogens.?

Thousands of people can potentially become
infected in a short time during epidemics, and put
enormous stress on healthcare facilities. Implementation
of public health measures for prevention, control and
surveillance will also put added stresses on the health
system. In addition, leptospirosis can threaten livestock,
thus compounding economic losses.Leptospirosis
reported in clinical practice since 80’s, however without
much significant notice as a public health threat in the
community. Therefore, this disease is under-reported
and under diagnosed.”

Due to the limitation of the laboratory capacity
and existing case definition, we could not perform
biochemical test (Bilirubin, AST, ALT value), other
related clinical test and death cases or outcome. This
data is only surveillance. Therefore, a further study with
proper laboratory support is necessary.These findings
highlight that leptospirosis reveal as an emerging
infectious disease in Nepal.lt might be re-emerge
in current JE suspected area. It is therefore, further
Leptospirosis surveillance and detail research should
conduct in Nepal.

Conclusion

Leptospirosis is recognized emerging infectious
disease in Nepal. Evidence suggests that there is always
possibility of outbreaks related to Leptospiraspp in rainy
and summer season. Therefore, Government of Nepal
should exercise on formulating policy related with the
surveillance program in an effort to prevent and control
leptospirosis in the community in Nepal.

Grants

World Health Organization (WHO) Country office,
Kathmandu, Nepal as name of Acute Encephalitis
Syndrome (AES) had provided grants.

Acknowledgements

Special thank goes to Dr. Sarala Malla (Director of
EDCD Epidemiology Disease Control Division) Teku,
Kathmandu. We are indebted to hospital’s staffs and all
volunteer for their continuous support.

Conflict of interest: None declared

63-68



68

Reference

1.

10.

I1.

12.

63-68

Pappas G, Papadimitriou P, Siozopoulou V, Christou
L, Akritidis N. The globalization of leptospirosis:
worldwide incidence trends. Int J Infect Dis.2008; 12:
351-357.

Levett PN. Leptospirosis. ClinMicrobiol Rev.2001; 14:
296-326.

Cruz LS, Vargas R, Lopes AA. Leptospirosis: a
worldwide resurgent zoonosis and important cause of
acute renal failure and death in developing nations. Ethn
Dis.2009; 19: 37-41.

Levett PN. Leptospirosis: a forgotten zoonosis.
ClinAppllmmunol Rev. 2004; 4:435-448.

Suttinont C, Losuwanaluk K, Niwatayakul K, et al.
Causes of acute, undifferentiated, febrile illness in rural
Thailand: results of a prospective observational study.
AnnTropMed and Parasitol.2006; 100 (4): 363—-370.
WHO  (World Health
Leptospirosis: Guidance for Diagnosis, Surveillance and
Control, World Health Organization.2003; 04.08.2011.
WHO (World Health Organization). Leptospirosis
situation in the WHO South-East Asia Region. World
Health Organization Regional Office for South-East
Asia. 2009 a; 07.08.2011.

Hartskeerl RA. Leptospira: Molecular Detection of
Human Bacterial Pathogens. Boca Raton, FL: CRC
Press Taylor and Francis Group, 2012; 1169—-1188.
MyintKS, Murray CK, Scott RM, Shrestha MP, Mammen
MP, Shrestha SK. Kuschner RA, Joshi DM & Gibbons
RV. Incidence of leptospirosis in a select population in
Nepal. Trans R Soc Trop Med Hyg.2010; 104(8): 551-
555.

Rai SK, Hiroshi S, Katsumi S, Shoji V, Kazoo O.
Serological study of leptospira infection in Nepal by

Organizaionn).  Human

one-point MCA method. J infect Dis Antimicrob Agents.
2000; 17: 29-32.

Chakraborty P. Spirochetes disease. A text book of
microbiology, 2™ edition. New Central Book agency (P)
Ltd, Calcutta. 2005; pp 661-665.

Morshed MG, Konishi H, Terada Y, Arimitsa Y, Nakazau
T. Seroprevalence of leptospirasis in a rural flood
pornedistrict of Bangladesh. Epidemol infect.1994; 112:
527-531.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Journal of Institute of Medicine, Aug.-Dec., 2016, 38:2-3

Bhattachan B, et al.,

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.
Sulzer AJ, Sulzer KR, Kantella RA, et al. Study on
coinciding foci of malaria and leptospirosis in the
Peruvian Amazon area. Trans R Soc Trop Med Hyg.1978;
72: 76-83.

Everard CO, Hayes RJ, Fraser- Chanpong GM. A sero-
survey for leptospirosis in Trinidad among urban and
rural dewallers and persons occupationally at risk.Trans
R Soc Trop Med Hyg.1985; 79: 96-105.

Merien F, Perolat P. Public health importance of human
leptospirosis in the South Pacific a five years study in
New Caledonia. Am J Trop Med Hyg. 1996; 55: 174-
178.

Murhekar MV, Sugunam AP, Vijayachari P, Sharma S,
Sehgal SC. Risk factor in the transmission of leptospiral
infection. Indian J Med Res. 1998; 107: 218-223.
Kovats S, Akhtar R. Climate, climate change and human
health in Asian cities. Environ Urban.2008;20:165-175.
Majra JP, Gur A. Climate change and health: why
should India be concerned? Indian J Occup Environ
Med.2009;13:11-16.

Cook A, WatsonJ, Van Buynder P, Robertson A, Weinstein
P. Natural disasters and their long-term impacts on the
health of communities. J Environ Monit.2008;10:167—
175.

Tangkanakul W, Smits HL, Jatanasen S, Ashford DA.
Leptospirosis: an emerging health problem in Thailand.
Southeast Asian J Trop Med Public Health.2005; 36:
281-288.

WHO (World Health Organization). Leptospirosis
worldwide, 1999.WklyEpidemiol Rec. 1999; 74:237-
342.

Amarasekera J, Agampodi S, Kodituwakku M, et al.
Risk factors and reservoir species for leptospirosis in Sri
Lanka. J South Asia Regionsymposirum.2013; 54:55.
La Rocque RC, Breiman RF, Ari MD, Morey RE,
Janan FA, Hayes JM, et al. Leptospirosis during
dengue outbreak, Bangladesh. Emerg Infect Dis. 2005;
11:766-9.

. Kindel N, Thakur GD, Andjaparidaze A. Leptospirosis

in Nepal. J Nepal Med Assoc. 2012; 52 (187): 151-153.

WWWw.jiom.com.np



