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ABSTRACT

Context: Leptospirosis is a worldwide zoonosis, caused by pathogenic Leptospira species. It is becoming
significant public health problem, especially in resource-limited developing countries, as the aftermath of
natural disasters. Leptospirosis is mostly present as mild acute non-specific febrile illness and some as
severe leptospirosis, Weil’s disease, pulmonary haemorrhagic syndrome or hepatic failure. Objectives: To
determine the occurrence of leptospiral 1gG antibodies in high-risk group in tropical urban region and
identify the potential-associated factors such as demographic, socioeconomic and occupational-related
factors among fishermen in Amarapura Township. Methods: A cross-sectional descriptive study was
conducted among 151 fishermen in Amarapura Township to test for the presence of leptospiral 1gG by
using Enzyme-Linked Immunosorbent Assay during January to September 2018. Results: Among 151
participants, seropositivity in leptospiral 1gG was recorded in 19 participants (12.6%) and most
participants (16/19, 84.2%) were male. The highest seropositivity rate was shown in 31-40 years age group
(15.4%). In the current study, there was no one who used boots or gloves to the working places or while
working in the water. The leptospiral 1gG was found in eight participants with injuries (8/42, 19.1%) and
14 peoples with animal contact (14/96, 14.6%). The results from this study showed no significant
association between leptospiral 1gG seropositivity and potential-associated factors. Conclusion: The
results in the present study rendered the information on leprospiral seropositivity and related factors in
fishermen and hopefully became informative to increase awareness of the disease among the fishermen
and to contribute in preventing the transmission in endemic area.
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INTRODUCTION Transmission usually results from direct or indirect

exposure to the urine or other tissues of the infected

Leptospirosis, the disease caused by Leptospira species,
is considered the most widespread zoonosis in the world
especially in undeveloped areas. Higher incidence of
leptospirosis occurs in the tropical and subtropical
areas.!! Leptospira were first detected as the agents of
Weil's disease among coal miners in Japan.!”
Leptospirosis is transmitted to human by contact with
infected animals or their urine.®¥! High risk populations
are those living in urban slum areas where environmental
sanitation is poor and exposure with rat is more likely. !

Leptospirosis is considered not only as a zoonotic
disease but also as an occupational one since it is an
important occupational hazard of agriculture workers,
miners, animal handlers, sewage workers, and other
outdoor workers working in wet conditions.®

animals.! Abrasions, cuts, and damaged skin are
particularly important as portals of entry. Walking
barefoot and water sports in endemic areas are
notoriously high-risk activities.”! Environmental factors
such as high rainfall, flooding, population explosion,
urbanization, poor sanitation and hygiene favor the direct
transmission.

A study done in Pacific islands reviewed identified
common behavioural risk factors and environmental
drivers for leptospirosis infection across the Pacific
region. The individual risk factors were farming,
backyard livestock, lifestyle (fishing, hunting, walking
bare-foot), contact with infected animals and contact
with fresh water sources (washing laundry, recreational
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use) while environmental drivers were mainly climate-
related (flooding, heavy rainfall).”

Leptospirosis usually presents as a nonspecific, acute
febrile illness with fever, headache, myalgia and may be
confused with other diseases such as dengue fever and
influenza. Severe outcomes may develop depending on
three factors: epidemiological conditions, pathogen
virulence and host susceptibility.”! Leptospirosis can
also cause severe systemic diseases (Weil’s disease),
hepatic and renal failure, pulmonary haemorrhage
syndrome, extensive vasculitis and death. Case fatality
rates for Weil’s disease and pulmonary haemorrhage
syndrome are more than 70% and 10% respectively."

Leptospires isolation is time consuming and has low
sensitivity. The reference serological test, microscopic
agglutination test (MAT), requires technical expertise,
can be done only in reference laboratories since they
require live Leptospira strains, and is best interpreted
with both acute and convalescent sera.™! New diagnostic
methods such as ELISA may facilitate early diagnosis
and antibiotic treatment. For routine testing, most clinical
microbiology laboratories use commercial Enzyme-
Linked Immunosorbent Assay (ELISA).

Leptospirosis in all its forms is amenable to treatment
with antibiotics. Penicillin should be given as early as
possible, during the early leptospiraemic phase. The
destructive effects of leptospirosis cannot be reversed by
antibiotics, but penicillin may have beneficial effects in
severe leptospirosis, reducing mortality and duration of
iliness, when given intravenously, even at a late stage.™™

It is not possible to prevent leptospirosis in all situations,
because of its widespread nature all over the world. The
best that can be done is to limit the effects of
leptospirosis on humans and animals.'* Personal
protective equipment such as gloves, boots in high-risk
occupations are important to prevent exposure of mucous
membranes and skin, but can be difficult to implement in
hot and humid conditions.”? The cornerstone of
prevention of leptospirosis is early detection and
treatment  of  leptospires-infected animals, and
immunization of uninfected animals.™

Pyae Hpone Maw studied the presence of leptospirosis in
agricultural workers and sewage workers from North
Okkalapa Township, Yangon Region and Pathein
Township, Ayeyarwaddy Region during January 2016 to
December 2016. A total of 136 samples were collected
and tested with Leptospiral 1gG ELISA kits. Nine (6.6%)
were leptospiral 1gG positive and 127 (93.4%) were
negative.™

In 2017, 173 drainage sanitary workers of Mandalay City
Development Committee were tested for the presence of
leptospiral antibodies by using rapid test kits (SD
Leptospiral 1gM/IgG devices). Among them, leptospiral
IgG was detected in 1.7% (3/173) and IgM was positive

in 2.3% (4/173). Almost all of them were healthy
workers and there was no signs and symptoms of
leptospirosis at the study time.!*®!

In Myanmar, there is still few researches on
leptospirosis. The magnitude of leptospiral exposure in
fishermen is unknown. The poor sanitation and the
contact with stagnant water may favor transmission
among the fishermen living around Taungthaman Lake
which is the main working place for most fishermen in
Amarapura Township. There is no current study on
seropositivity of leptospirosis among fishermen in
Myanmar.

The purpose of this study was to aid in increased
awareness of the disease among the fishermen and health
care personnel so that the disease can be recognized,
treated as soon as possible and this study might
contribute  some information in preventing the
transmission in endemic area especially during outbreak.

MATERIALS AND METHODS

Sampling procedure

A cross-sectional descriptive study was carried out in
151 fishermen living in Amarapura Township, Mandalay
during January to September 2018. Samples were
collected by using two stages simple random sampling
method. Five wards were selected among 51 wards in
Amarapura Township by simple random sampling
method in first stage. All fishermen were listed to get a
sampling frame for each ward in second stage and the
participants were selected through simple random
sampling from each ward.

After receiving written informed consent, pro forma was
filled out for each subject. Under aseptic condition, three
milliliter of blood was collected using sterile needles and
syringes by venepuncture. The samples were placed in a
sealed container during transport.

Serum preparation and storage

The samples were centrifuged at room temperature and
the serum was separated into 2 sterile labeled 1.5 ml
microvials using pipettes. Each vial contained 200 pl of
serum (one for testing and another for back-up). The
serum was stored at -20 °C deep freezer until tested at
Public Health Laboratory, Mandalay.

Procedure for detection of leptospiral antibodies

The detection of the leptospiral IgG antibodies was
performed in Public Health Laboratory, Mandalay. The
samples were tested for presence of leptospiral
antibodies by using ELISA IgG test kit (NovaTec,
Germany). These tests were performed according to the
manufacturer instructions. The sensitivity of the IgG
ELISA test kit is >98% and specificity is 97.4%. For the
equivocal results, blood was taken from the participants
in 2-4 week time and repeated the ELISA test again.

www.wjahr.com

| Volumes5, Issue 2.2021 | ISO 9001:2015 Certified Journal 59



Kyaw et al.

World Journal of Advance Healthcare Research

Data Processing and Data Analysis

Data were collected by using pro forma. Then, all data
were checked carefully for accuracy. Data entry was
done by Microsoft Office Excel 2010. Data compilation
and analysis was done by using e statistical software,
STATA version 13. The results were shown in frequency
distribution table, bar diagram, or descriptive statistics.
Association between leptospiral seropositivity and its
possible related factors was tested by using Chi square
test. If assumptions for Chi square test did not meet,
Fisher’s exact test was used. Statistical significance was
considered if p value was < 0.05.

Among 151 fishermen, leptospiral 1gG seropositivity was
recorded in 19 participants (12.6%). Most of participants
were male (110/151, 72.8%). The most common age
group of this study population was 18-30 years (38.4%).
Mean age was 36.23 + 12.10 with the minimum age of
18 years and maximum age of 60 years. Most
respondents had primary education (56.3%). In this
study, there were 126 respondents (83.4%) having
income of 100,000-200,000 kyats per month. The socio-
demographic characteristics of study population were
described in Table 1.

RESULTS

Table 1: Socio-demographic characteristics of the study participants (n=151).
Socio-demographic characteristics | Frequency | Percentage
Gender
Male 110 72.8
Female 41 27.2
Age (year)
18-30 58 38.4
31-40 39 25.8
41-50 35 23.2
51-60 19 12.6
Education
Read & write 28 18.5
Primary school 85 56.3
Middle school 35 23.2
High school 3 2.0
Monthly per capita income in family (Kyats)
100,000-200,000 126 83.4
> 200000 25 16.6
Wards
Pan-bae 58 38.4
Taung-gyi 41 27.2
Sin-zwe-poot 27 17.9
Shwe-gwan-htoke 16 10.6
Shwe-kae 9 5.9

Leptospiral 1gG seropositivity rate was highest in 31-40

years age group (6/39, 15.4%), followed by 18-30 years

age group (8/58, 13.8%), 41-50 years age group (4/35,

11.4%) and 51-60 years age group (1/19, 5.3%). In this

study, 16 male participants showed seropositivity

(16/110, 14.5%).

Among five different wards randomly selected from

Amarapura Township, fishermen living in Pan-bae ward

were found at highest seropositivity rate of 22.4%

(13/58). The seropositivity rate of fishermen living in

wards was shown in Figure 1.
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Figure 1: Distribution of leptospiral 1gG seropositivity according to different wards in Amarapura Township.

The seropositivity rate was highest in participants with
primary school education (15/85, 17.7%). Three
participants with middle school education (3/35, 8.6%)
and only one participant who could only read and write
(1/28, 3.6%) showed positive results.

Leptospiral 1gG antibodies were found in six fishermen
getting incomes of >200,000 kyats (6/25, 24%) and in 13
fishermen getting income between 100,000-200,000
kyats (13/126, 10.3%).

The occupational-related factors like wearing gloves or
boots in the working places, presence of injuries or
abrasions in last 3 months and the contact with animals
at home or work were studied in this current study.

Among 151 participants, there was no one who wore
boots or gloves to the working places. Among 151
fishermen, there were 42 participants (27.8%) with
injuries or abrasions in last 3 month and leptospiral 19G
was positive in eight peoples with injuries (8/42, 19.1%)
(Table 2).

Ninety six out of 151 participants (63.6%) had come into
contact with animals and among them, 14 participants
(14.6%) showed seropositive results. Most of people who
had contact with animals in this study had more than one
type of animals at their homes or work. There was no
significant association between potential related factors
and prevalence of leptospirosis (Table 2).

Table 2: Occupational related factors in relation to leptospiral seropositivity (Presence of injuries or abrasions

and animal contact).

Numbers of fishermen
Occupational related factors Total (n=151) | Seropositive (n=19) |
No. % No. % pvaiue
Presence of injuries or abrasions | Yes 42 27.8% 8 19.1% 0.137
in last 3 months No 109 72.2% 11 10.1% '
. . Yes 96 63.6% 14 14.6%
Contact with animals No £5 36.4% 5 9.1% 0.327

DISCUSSIONS

In this study, only 19 participants (12.6%) showed
seropositive results. Pyae Hpone Maw studied the
presence of leptospirosis among 136 agricultural workers
and sewage workers from North Okkalapa Township,
Yangon region and Pathein Township, Ayeyarwaddy
region and only nine (6.6%) were seropositive.™ The
findings in this study were not correspondence with
study in India where high prevalences were found in

hospital sanitary workers (56.2%) and fishermen and
fisher folk (52.8%) with overall seropositive rate 37%. It
may be due to difference in study population and
different demographic area.l*”

The higher leptospiral 1gG seropositivity was found in
people around 31-40 years because these age groups
were more involved in outdoor activities like fishing,
animal rearing and agricultural works. Many studies
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reported higher prevalence of leptospirosis in age group
between 20-40 years and the findings in this study were
consistence with these studies.'"*® The finding was not
coincided with the study conducted in Yangon. The
highest seroprevalence rate was found in old age group
of 51-60 years (14.3%),* The difference between these
two studies might be due to different study population.

The seropositivity rate of leptospirosis was higher in
male than female with the ratio of 5.3:1. The
predominance of leptospirosis among male participants
is in agreement with other serosurveys. Males are more
affected than female because males are mostly engaging
in outdoor works like animal rearing and fishing.

Fishermen living in Pan-bae ward were found at highest
seropositivity rate of 22.4%. This might be due to the
poor sanitation around the Pan-bae ward. In this ward,
animal rearing was more common than other wards and
the housing was more overcrowded. The working area
also had waste accumulation and hampered water
outflow. During the rainy season every year, flooding
often occurs in this area. The poor-quality water supply
also contributes to this higher seropositivity. The
combined effect of poor sanitation and flooding risk is
the major risk factor which favours the increased
transmission of the leptospirosis. A similar consistency
was found in the studies conducted in other countries. In
Rio de Janeiro, higher rates were observed for census
tracts inside the flood-risk area and in the vicinities of
waste accumulation sites.*¥)  However, Alvarado-
Esquivel et al. stated that people dwelling in rural area
had higher leptospiral 1gG seropositive rate (37.5%) than
those dwelling in urban area (9.9%) with overall
seropositivity of 17.7% in Mexico.™® The difference
between the studies may be due to the rural works like
rearing animals and agriculture were also risk factors for
leptospirosis.

The highest rate of seropositive level (17.7%) was seen
in participants with primary school education. In this
study, the association between educational level and
seropositivity of leptospirosis was not strongly
significant. In Pyae Hpone Maw study, seropositivity
was equally distributed among all the education level.™
A similar consistency was concluded in the study in
Selangor, Malaysia, seropositivity of leptospiral
antibodies among respondents who received informal
education was 29.4% while the rate of those received
formal education was 24.5%.%! Similarly, lower
education level was found to be not associated (p=0.13)
in a study in Northern Mexico.*®! A study conducted in
Western Uganda also excluded the educational level as a
risk factor.[*!]

There was no strong association between income and
seropositivity in this study (p=0.060). This finding was
coincided with Pyae Hpone Maw study where no
significant conclusion could be achieved regarding the
association between leptospiral 1gG seropositivity and

income of volunteers.™ A study in Mexico concluded
that 17% of volunteers with low socioeconomic status
were seropositive while the rate was 10.9% in those with
medium  socioeconomic status (p=0.24) showing
socioeconomic status was not enough to be regarded as a
risk factor of leptospiral IgG seropositivity.?”

In this study, wearing boots and gloves while working or
to the work and seropositivity might be associated but p
values could not be calculated due to lack of people
wearing boots and gloves which made analysis of
working  practices insufficient to ascribe the
seropositivity of leptospirosis significantly. But in other
studies, walking barefoot and standing in water while
working, were already established risk factors. A study
in Middle Andaman, India stated that seropositivity was
associated with those walked barefoot (p=0.005).1! In
2014, people who had direct contact with water or mud
during work had seropositivity rate of 51 (72.9%)
suggesting that association between walking barefoot
and seropositivity was significant (p=0.001).*!

Only eight participants with injuries show seropositive
results (19.1%). There was no strong association between
the presence of injury and seropositivity (p=0.137) as the
current study was conducted in a confined area.
However, the skin abrasion was the strongest risk factor
in other foreign studies in Thailand, India and France
which may be due to broken skin that probably facilitates
the entry of Leptospira directly into the bloodstream and
increases the number of bacteria that enter the host in a
given exposure period. In Thailand, Kamath et al. stated
that people with presence of cut or wound during work
showed seropositivity rate of 72.9% with highly
significant with p value (p=0.001).”4 The major
occurrence of leptospirosis in peoples with injury or
abrasion was in agreement with the study in Middle
Andaman, India in which the presence of skin wounds
and seropositivity of leptospirosis was statistically
significant with p=0.014.%%*

The animal contact and the seropositivity was not
positively associated in this study (p=0.327). This may
be depended on the type of animal because the most
common carrier hosts were pigs, cattles, dogs and
rodents. In this study, these types of animals were not
common in works or homes except dogs. Rearing
animals was identified as one of the risk factors in
leptospirosis in other studies. A study conducted in India,
among 70 people, 41 peoples with seropositive results
had dogs at their homes (58.5%). Rearing domestic
animals at home was identified as a risk factor.?

CONCLUSIONS

The results from this current study rendered the
representation about the occurrence of leptospirosis in
Myanmar which appears to be lower than that in other
countries. These results also portrayed the associated
factors among the high risk groups like fishermen. Lots
of peoples participated were unaware of the disease. The
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magnitude of leptospiral exposure in fishermen was 7. Al JS, E B, Winthrop K, Bettinger J, Bajani M,
unknown before this current study. Bragg S, et al. Leptospirosis in “Eco-Challenge”
Athletes, Malaysian Borneo, 2000. Emerging
The limitations of this study are small samples sizes and Infectious Disease journal, 2003 Jun; 9(6): 702-7.
short duration of the study. Moreover, the study was 8. Costa F, Hagan JE, Calcagno J, Kane M, Torgerson
conducted in a confined area. Hence the findings cannot P, Martinez-Silveira MS, et al. Global Morbidity and
be generalized for the larger areas. Also, the seropositive Mortality of Leptospirosis: A Systematic Review.
samples cannot be confirmed by the reference methods, PLOS Neglected Tropical Diseases, 2015 Sep 17;
Microscopic Agglutination Test because this test is not 9(9): e0003898.
available in our country. 9. Guernier V, Goarant C, Benschop J, Lau CL. A
Systematic Review of Human and Animal
Community based studies with alternative studies Leptospirosis in the Pacific Islands Reveals
designs studying for serovars, comparing data between Pathogen and Reservoir Diversity. PLOS Neglected
high risk groups, wide study areas and comparing more Tropical Diseases, 2018 May 14; 12(5): e0006503.
than one serological test in parallel which may increase 10. McBride AJA, Athanazio DA, Reis MG, Ko Al.
the sensitivity would give better data. However, this Leptospirosis. Curr Opin Infect Dis., 2005 Oct;
study may help further more studies to describe the trend 18(5): 376-86.
in incidence of leptospirosis in Myanmar and may depict 11. Myers DM. Effect of Culture Medium on the
the general features of the disease and to aid in Agglutination of Leptospires by Microscopic
preventive measures of the diseases transmission. Agglutination  Test. Revista  Argentina de
Microbiologia, 1976; 8: 14-20.
ACKNOWLEDGEMENTS 12. Haake DA, Chao G, Zuerner RL, Barnett JK,
. . . Lo Barnett D, Mazel M, et al. The Leptospiral Major
We wou_lq like to express sincere gratltude to University Outer Membrane Protein Lipl32 Is a Lipoprotein
of Medicine, Mandalay and Public Health Laboratory, - . -
. Expressed During Mammalian Infection. Infect
Mandalay (Myanmar) for their approval and ; .
administrative support. Our sincere thanks go to all Immun, 2000 Apr; 68(4): 2276-85.
. 13. Topley WWC, Collier LH, Balows A, Sussman M.
personnel and colleagues who gave encouragement, T . . . .
! 7" Topley & Wilson’s Microbiology and Microbial
support and generous cooperation and all participants ’ ) ]
who willingly gave informed consent and answered Infections [Internet]. 9th' ed. Londor.l‘ New York:
questionnaires patiently Arnold ; Oxford University Press. [cited 2018 Aug
' 10], 1998; 1. Available from:
Ethical Considerations gtltg.zli\f\(/jwr:/tvﬁll?c.govlcatdlr/enhancements/fy0602/988
The study received approval from board of studies of b - R'R Naveen G. P B. Aaarwal SK
University of Medicine, Mandalay, Myanmar for 14. Sam asiva KR, . . A9 '
permission to proceed (140(Micro)/UMM/2018). Leptospirosis in India and.the Rest of the World.
Braz J Infect Dis., 2003 Jun; 7(3): 178-93.
Competing interests 15. Pyae-Hpone-Maw. _Ser_opositivity and_ As:sociat_ed
The authors declare that they have no competing interest Factors for Leptospirosis among Certain High Risk
' Groups in North Okkalapa and Pathein Townships.
[Yangon]: University of Medicine, 2016; (2).
REFERENCES 16. Nwe-Ei-Khaing. Seroprevalence of Leptospiral
1. Guerra MA. Leptospirosis: Public Health Antibodies and Associated Factors among Drainage
Perspectives. Biologicals, 2013; 41(5): 295-7. Sanitary Workers of Mandalay City Development
2. Prescott J., Faine S, Adler B, Bolin CA, Perolat P. Committee. [Mandalay]: University of Medicine,
Leptospira and Leptospirosis. 2nd ed. Elsevier, 2017.
2001; 80. 17. Swapna RN, Tuteja U, Nair L, Sudarsana J.
3. Mayer-Scholl A, Hammerl JA, Schmidt S, Ulrich Seroprevalence of Leptospirosis in High Risk
RG, Pfeffer M, Woll D, et al. Leptospira Species in Groups in Calicut, North Kerala, India. Indian J Med
Rodents and Shrews in Germany. Int J Environ Res Microbiol, 2006 Oct; 24(4): 349-52.
Public Health, 2014 Jul 24; 11(8): 7562—74. 18. Alvarado-Esquivel ~C, Hernandez-Tinoco J,
4. Haake DA, Levett PN. Leptospirosis in Humans. Sanchez-Anguiano LF, Ramos-Nevarez A, Cerrillo-
Curr Top Microbiol Immunol, 2015; 387: 65-97. Soto SM, Saenz-Soto L, et al. High Seroprevalence
5. Vimala G, Rani AMJ, Gopal VR. Leptospirosis in of Leptospira Exposure in Meat Workers in
Vellore: A Clinical and Serological Study [Internet]. Northern Mexico: A Case-Control Study. J Clin
International Journal of Microbiology, 2014. [cited Med Res., 2016 Mar; 8(3): 231-6.
2018 Jun 26]. Available from: https://www.hindawi. 19. Barcellos C, Sabroza PC. The Place Behind the
com/journals/ijmicro/2014/643940/. Case:  Leptospirosis Risks and  Associated
6. Adler B, de la Pefia Moctezuma A. Leptospira and Environmental Conditions in a Flood-Related
Leptospirosis. Vet Microbiol, 2010 Jan 27; 140(3— Outbreak in Rio De Janeiro. Cad Saude Publica,
4): 287-96. 2001; 17: 59-67.
www.wjahr.com | Volume 5, Issue 2. 2021 ISO 9001:2015 Certified Journal 63



Kyaw et al.

World Journal of Advance Healthcare Research

20.

21.

22.

23.

24.

Sakinah SN., Suhailah S, Jamaluddin TZM.,
Norbaya S., Malina O. Seroprevalence of
Leptospiral Antibodies and Knowledge, Attitude and
Practices of Leptospirosis to Non High Risk Group
in Selangor | S.n.s. | International Journal of Public
Health and Clinical Sciences. International Journal
of Public Health and National Science [Internet],
[cited 2018 Aug 29], 2015; 2(1). Available from:
http://publichealthmy.org
/ejournal/ojs2/index.php/ijphcs/article/view/142.
Dreyfus A, Dyal JW, Pearson R, Kankya C, Kajura
C, Alinaitwe L, et al. Leptospira Seroprevalence and
Risk Factors in Health Centre Patients in Hoima
District, Western Uganda. PLOS Neglected Tropical
Diseases, 2016 Aug 3; 10(8): e0004858.
Alvarado-Esquivel C, Séanchez-Anguiano LF,
Hernandez-Tinoco  J.  Seroepidemiology  of
Leptospira Exposure in General Population in Rural
Durango, Mexico [Internet]. BioMed Research
International, 2015. [cited 2018 Sep 17]. Available
from:  https://www.hindawi.com/journals  /bmri/
2015/460578/.

Sugunan AP, Vijayachari P, Sharma S, Roy S,
Manickam P, Natarajaseenivasan K, et al. Risk
Factors Associated with Leptospirosis During an
Outbreak in Middle Andaman, India. Indian J Med
Res., 2009 Jul; 130(1): 67-73.

Kamath R, Swain S, Pattanshetty S, Nair NS.
Studying Risk Factors Associated with Human
Leptospirosis. J Glob Infect Dis., 2014; 6(1): 3-9.

www.wjahr.com

| Volume 5, Issue 2. 2021

ISO 9001:2015 Certified Journal 64



