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Leptospirosis an emerging infectious disease and preventive measures in  
 Pakistan. 
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Leptospirosis is a zoonotic bacterial infection with epidem-
ic potential, particularly after a heavy rainfall, caused by 
various serovars of genus Leptospira.

1
 It affects both hu-

mans and animals and is typically transmitted through the 
contact with soil, water or food contaminated with the urine 
of infected animals, particularly rodents, pets, cattle and 
other wild animals. Leptospirosis is more prevalent in tropi-
cal and subtropical regions, including many developing 
countries such as Pakistan, where environmental, soci-
ocultural and socioeconomic factors contribute to its trans-
mission and persistence. In humans, the disease is typical-
ly characterized by various symptoms viz., fever, head-
ache, cough, vomiting, muscle cramps and joint pain. Its 
incubation period is 7-12 days, and its range varies be-
tween 2-30 days.

1-3 
Many multi-systemic disorders involv-

ing hepatic damage, abrupt renal failure, pancreatitis, 
meningitis, sporadic pulmonary hemorrhage, and respira-
tory distress syndrome are among the deadly life effects 
that have been linked to leptospirosis, according to stud-
ies.

3-5 
According to Pakistan Bureau of Statistics, the popu-

lation of Pakistan is 241.49 million and 62.27% of the pop-
ulation is living in the rural areas.

6
 The literacy rate of the 

Pakistan is 58%, however, it is much lower in rural areas 
with overall 51%, which is further lower (42%) in females, 
because of various factors i.e., poor policy implementation, 
shortage of teachers, early age marriages, lack of aware-
ness, long distance, lack of facilities and security issues.

6-8
 

A significant number of rural agricultural workers are wom-
en, who often bring their young infants and children with 
them while they labor in the farmland.  
Prevalence and Incidence: Leptospirosis is endemic in 
many developing countries, particularly in regions with 
warm and humid climates, such as Southeast Asia, South 
America and parts of Africa. Its prevalence varies in differ-
ent geographic regions, reaching between 11% to 30%.

9
 

Sri Lanka has the highest incidence of leptospirosis in the 
world, with over 700 deaths per annum, which is almost  

double the dengue fever incidence around the globe.
3
 In 

Sri Lanka, the estimated annual incidence for hospital ad-
mission is approximately 52.1 patients per 100,000 popu-
lation.

3
 However, the global average incidence is reported 

as around 1.9 cases per 100,000 population.
9
 The inci-

dence of leptospirosis tends to be higher in rural areas 
where there is close contact between humans and animals 
due to sociocultural reasons and limited access to clean 
water and sanitation facilities.  
Environmental Factors: Environmental conditions, such as 
flooding, heavy rainfall, and poor sanitation infrastructure, 
contribute to the transmission of leptospirosis in develop-
ing countries. Flooding increases vector populations and 
favorable conditions, and can lead to contamination of wa-
ter sources with Leptospira bacteria, increasing the risk of 
exposure for humans and animals.

3
 

Occupational risk: Certain occupations, such as farming, 
fishing, and sewage work, pose a higher risk of leptospiro-
sis infection due to frequent contact with contaminated 
water and soil.

10
 Workers in these industries, many of 

whom are from low-income backgrounds, are more sus-
ceptible to infection in developing countries where lifestyle 
of people is somewhat favorable for infection and the occu-
pational health and safety standards may be inadequate.  
Limited Awareness and Healthcare Resources: Awareness 
and education of the community, especially in rural areas, 
about the disease and its dispersal and the access to 
healthcare services and diagnostic facilities, may be lim-
ited in many developing countries. This can also result in 
underreporting and underdiagnosis of leptospirosis cases, 
leading to delays in treatment and increased morbidity and 
mortality rates. 
Diagnostic Challenges: Diagnosing leptospirosis can be 
challenging, as its symptoms are non-specific and may 
resemble those of other febrile illnesses, such as dengue 
fever and malaria.

11
 In developing countries like Pakistan, 

with limited laboratory infrastructure and diagnostic capa-
bilities, and the “inaccurate” rather misleading diagnosis of 
leptospirosis may further be complicated.

12
  

Public Health Interventions: Preventive measures, such 
as; improving sanitation including infrastructure and its 
maintenance, implementing rodent control programs, im-
munization of dogs and livestock, and promoting education 
and awareness among the community about the risk of 
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leptospirosis and its link with sociocultural practices, are 
essential for reducing the burden of this disease in devel-
oping countries.

13
 These actions would also contribute to-

wards achieving the United Nations sustainable develop-
ment goals (SDGs) No. 3, 4, 5, 6, 8 and 10.

14
 Preventive 

measures such as vaccination for high-risk populations, 
including agricultural workers and military personnel, may 
also be considered in the endemic areas. 
One Health Approach: Given the zoonotic nature of lepto-
spirosis, a One Health approach that integrates human, 
animals, and environmental health is crucial for its preven-
tion and control in developing countries.

15,16 
Collaborative 

efforts between health authorities, veterinary services, en-
vironmental agencies, and community stakeholders, are 
much needed to address the complex factors contributing 
to leptospirosis transmission. In particular, the Farmers’ 
Field Schools (FFS), can play a significant role to provide 
information and preventive measures guidelines to the 
people living in rural areas of Pakistan.

17
 

To conclude, leptospirosis is a considerable public health 
concern in many developing countries, including Pakistan, 
where its impact is intensified by various factors such as 
environmental conditions, sociocultural influences, socio-
economic challenges, educational gaps, and healthcare 
limitations. It is imperative to focus on enhancing public 
education and awareness, bolstering surveillance and di-
agnostic resources, and implementing effective prevention 
and control measures to alleviate its effects on human and 
animal health while promoting sustainable development. 
Additionally, advanced preventive strategies are essential 
to address the anticipated rainy season in Pakistan and its 
subsequent effects in rural regions, where access to edu-
cation and healthcare is often limited. 
Declaration of Competing Interest 
None.  
 
References: 
1. Haake DA, Levett PN. Leptospirosis in humans. Curr 

Top Microbiol Immunol. 2015;387:65-97. doi: 
10.1007/978-3-662-45059-8_5. PMID: 25388133; 
PMCID: PMC4442676. 

2. Karpagam KB, Ganesh B. Leptospirosis: a neglected 
tropical zoonotic infection of public health importance-
an updated review. Eur J Clin Microbiol Infect Dis. 
2020 May;39(5):835-846. doi: 10.1007/s10096-019-
03797-4. Epub 2020 Jan 2. PMID: 31898795. 

3. Sykes JE, Haake DA, Gamage CD, Mills WZ, Nally JE. 
A global one health perspective on leptospirosis in hu-
mans and animals. J Am Vet Med Assoc. 2022 Jul 
25;260(13):1589-1596. doi: 10.2460/
javma.22.06.0258. PMID: 35895801. 

4. Charles JC, Jayarajah U, Subasinghe D. Clinical char-
acteristics and outcomes of patients with leptospirosis 
complicated with acute pancreatitis: a systematic re-
view. J Int Med Res. 2023 Sep;51
(9):3000605231197461. doi: 
10.1177/03000605231197461,PMID: 37776529; 
PMCID: PMC10542321. 

5. Thalji M, Qunibi H, Muhtasib L, Hroob H, Al-Zughayyar 
A, Salhab R, Abu Asbeh Y. Case report: Leptospirosis 
with multi-organ failure complicated by massive upper 
gastrointestinal bleeding in a non-epidemic setting with 

successful management. Front Surg. 2023 Mar 
7;10:1131659. doi: 10.3389/fsurg.2023.1131659, Pub-
Med: 36960213. 

6. Pakistan Bureau of Statistics (2023). Available at 
https://www.pbs.gov.pk/.chrome-extension://
efaidnbmnnnibpcajpcglclefindmkaj/https://
www.pbs.gov.pk/sites/default/files/population/2023/
tables/table_1_national.pdf. 

7. Siraj, M., Ahmad, K. & Khan, S.K. Socio cultural caus-
es of low literacy among female in Southern Punjab, 
District Dera Ghazi Khan. Pak. Journal of Int’L Affairs, 
2022: Vol 5, Issue 2. pp 787–798. doi: https://
doi.org/10.52337/pjia.v5i2.478 

8. Yaseen M, Habeeb R. The Factors Affecting Female 
Literacy Rate in Rural Areas of Kech. J. educ. Soc. 
Stud. 2023; Vol. 4 No. 1 , doi: https://doi.org/10.52223/
jess.20234108  

9. Browne ES, Pereira M, Barreto A, Zeppelini CG, de 
Oliveira D, Costa F. Prevalence of human leptospirosis 
in the Americas: a systematic review and meta-
analysis. Rev Panam Salud Publica. 2023 Aug 
21;47:e126. doi: 10.26633/RPSP.2023.126 PMID: 
376095253; PMCID: PMC10441551 

10. Md-Lasim A, Mohd-Taib FS, Abdul-Halim M, Mohd-
Ngesom AM, Nathan S, Md-Nor S. Leptospirosis and 
Coinfection: Should We Be Concerned? Int J Environ 
Res Public Health. 2021 Sep 6;18(17):9411. doi: 
10.3390/ijerph18179411 PMID: 34502012; PMCID: 
PMC8431591.                     

11. Samrot AV, Sean TC, Bhavya KS, Sahithya CS, Chan-
Drasekaran S, Palanisamy R, Robinson ER, Subbiah 
SK, Mok PL. Leptospiral Infection, Pathogenesis and 
Its Diagnosis-A Review. Pathogens. 2021 Feb 1;10
(2):145. doi: 10.3390/pathogens10020145,PMID: 
33535649; PMCID: PMC7912936 

12. Budihal SV, Perwez K. Leptospirosis diagnosis: com-
petancy of various laboratory tests. J Clin Diagn Res. 
2014 Jan;8(1):199-202. doi: 10.7860/
JCDR/2014/6593.3950 Epub 2013 Jun 17. PMID: 
24596774; PMCID: PMC3939550 

13. Bradley EA, Lockaby G. Leptospirosis and the Environ-
ment: A Review and Future Directions. Pathogens. 
2023 Sep 16;12(9):1167. doi: 10.3390/
pathogens12091167. PMID: 37764975; PMCID: 
PMC10538202 

14. United Nations (2023). The Sustainable Development 
Goals Report, special edn. Available at https://
unstats.un.org/sdgs/report/2023/The-Sustainable-
Development-Goals-Report-2023.pdf. 

15. Pham HT, Tran MH. One Health: An Effective and Ethi-
cal Approach to Leptospirosis Control in Australia. Trop 
Med Infect Dis. 2022 Nov 21;7(11):389. doi: 10.3390/
tropicalmed7110389. PMID: 36422940; PMCID: 
PMC9696530 

https://pubmed.ncbi.nlm.nih.gov/25388133/
https://pubmed.ncbi.nlm.nih.gov/25388133/
https://pubmed.ncbi.nlm.nih.gov/25388133/
https://pubmed.ncbi.nlm.nih.gov/25388133/
https://pubmed.ncbi.nlm.nih.gov/31898795/
https://pubmed.ncbi.nlm.nih.gov/35895801/
https://pubmed.ncbi.nlm.nih.gov/35895801/
https://pubmed.ncbi.nlm.nih.gov/35895801/
https://doi.org/10.1177/03000605231197461
https://www.ncbi.nlm.nih.gov/pubmed/37776529
https://doi.org/10.3389/fsurg.2023.1131659
https://www.ncbi.nlm.nih.gov/pubmed/36960213
https://www.pbs.gov.pk/.chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.pbs.gov.pk/sites/default/files/population/2023/tables/table_1_national.pdf
https://www.pbs.gov.pk/.chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.pbs.gov.pk/sites/default/files/population/2023/tables/table_1_national.pdf
https://www.pbs.gov.pk/.chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.pbs.gov.pk/sites/default/files/population/2023/tables/table_1_national.pdf
https://www.pbs.gov.pk/.chrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.pbs.gov.pk/sites/default/files/population/2023/tables/table_1_national.pdf
https://doi.org/10.52337/pjia.v5i2.478
https://doi.org/10.52337/pjia.v5i2.478
https://doi.org/10.52223/jess.20234108
https://doi.org/10.52223/jess.20234108
https://doi.org/10.26633/RPSP.2023.126
https://www.ncbi.nlm.nih.gov/pubmed/37609525
https://doi.org/10.3390/ijerph18179411
https://www.ncbi.nlm.nih.gov/pubmed/34502012
https://doi.org/10.3390/pathogens10020145
https://www.ncbi.nlm.nih.gov/pubmed/33535649
https://doi.org/10.7860/JCDR/2014/6593.3950
https://doi.org/10.7860/JCDR/2014/6593.3950
https://www.ncbi.nlm.nih.gov/pubmed/24596774
https://pubmed.ncbi.nlm.nih.gov/37764975/
https://pubmed.ncbi.nlm.nih.gov/37764975/
https://pubmed.ncbi.nlm.nih.gov/37764975/
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://pubmed.ncbi.nlm.nih.gov/36422940/
https://pubmed.ncbi.nlm.nih.gov/36422940/
https://pubmed.ncbi.nlm.nih.gov/36422940/


Editorial                                                                                  Vol 15 (2) Nov 2024 - April 2025 

J Muhammad Med Coll  89   Open Access 

16. Sohn-Hausner N, Kmetiuk LB, Biondo AW. One Health 
Approach to Leptospirosis: Human-Dog Seropreva-
lence Associated to Socioeconomic and Environmental 
Risk Factors in Brazil over a 20-Year Period (2001-
2020). Trop Med Infect Dis. 2023 Jul 7;8(7):356. doi: 
10.3390/tropicalmed8070356. PMID: 37505652; 
PMCID: PMC10383893 

17. Butt, T., Gao, Q. and Yousuf Hussan, M. An Analysis 
of the Effectiveness Farmer Field School (FFS) Ap-
proach in Sustainable Rural Livelihood (SRL): The Ex-
perience of Punjab-Pakistan. Agricultural Scienc-
es, 2015; 6(10), 1164-1175. doi: 10.4236/
as.2015.610111.                             

18.  

 

 

https://pubmed.ncbi.nlm.nih.gov/37505652/
https://pubmed.ncbi.nlm.nih.gov/37505652/
http://dx.doi.org/10.4236/as.2015.610111
http://dx.doi.org/10.4236/as.2015.610111

