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Introduction 

Leptospirosis is a disease that is transmissible from an animal to a human which is caused by the 

Leptospira spp. In India, Leptospirosis is emerging as an important health problem. It is 

predominantly an occupational disease, although a contaminated environment puts any 

individual susceptible to infection
1
. Leptospirosis is an emerging infectious illness that affects 

both humans and other vertebrates
2
. 

Leptospirosis is associated with wide distribution across the globe, covering torrid zone, 

semitropic, and mild temperature regions, and is considered as the infectious disease that is 

transmitted between species from animals to humans across the world
2
. Leptospires rely heavily 

on a moist atmosphere to survive. Leptospiral infections in humans are caused by either direct or 
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indirect ingestion of soil and water contaminated with the urine of diseased animals. Handling 

infected animals or animal tissue, eating or drinking infected food or water, and inhaling urine 

droplets are all feasible modes of transmission
3
. Other major characteristics that have been 

identified in the susceptibility towards this illness include raising animals, excessive rainfall, 

haphazard growth of cities, and agricultural lifestyle 
4
. 

In several of the South East Asian countries, leptospirosis is endemic
2
. Leptospirosis was 

initially identified in India in 1931. Leptospira infection is known to be one of the main causes of 

acute fever sickness in Southern, Central, Eastern, and Western regions of India, where many 

cases have been reported
4
. Puerto Rico, Hawaii, Brazil, India, and Cuba all have outbreaks. 

Worldwide, it is estimated that there are over a million cases and almost 59,000 deaths per 

year
5,6

. 
 

Humans contract leptospirosis indirectly by contaminated food, water, or soil. Leptospira 

actively enters the bloodstream by wounds, skin abrasions, or mucous membranes and can live 

for extended periods of time in water or damp soil
7,8

. Leptospirosis mimics common life 

threatening infections such as dengue
9,10

. Leptospirosis is responsible for various clinical 

symptoms, from asymptomatic infections to icterohemorrhagic leptospirosis (Weil’s Disease), 

which can result in lethal pulmonary bleeding.  

A wide range of clinical signs, including fever, headache, rash, muscular rheumatism, 

conjunctival suffusion, enlarged liver, icterus, renal failure, inflammation of the linings of the 

brain (meninges), hyaline membrane disease, and massive hemoptysis, along with co-infections 

such as dengue, malaria, typhoid, and scrub typhus, make leptospirosis difficult to diagnose
11

. 

In humans, Leptospira infect the host by entering through the abraded skin from where they 

reach the bloodstream and is responsible for the bacteremia. After entering bloodstream, through 

circulation, bacteria reach organs and tissues of the host, where they proliferate and spread to the 

kidneys, liver, spleen, and lungs. On the fifth day after infection, the highest load of Leptospira 

can be detected in the blood
12

. 

Leptospirosis takes 5-14 days, but it can take up to 30 days to incubate. There are two forms of 

Leptospira infection: icteric and anicteric. After that, there is immune phase, in which the 

bacteria cannot be found in the blood. Weil’s Syndrome, the severe icteric form, involves 

bleeding disorder, jaundice, and acute renal failure
13,14

. 

The higher percentage of seropositivity during time may be explained by the monsoon season, 

which is when the disease was discovered to be the most prevalent. Leptospirosis in humans has 

not been considered a severe public health concern, despite the fact that the pathogen has been 

discovered in agricultural animals in northern India. This is most likely because arid climates 

have low transmission risks. Given that India has seen unusually strong monsoon for 13 years 

running, environmental changes may be promoting the spread of this organism. Two or more 

northern Indian cities, Varanasi and Chandigarh, have lately reported rated of Leptospira of 8.8% 

and 21.4%, respectively
15,1 

Classification 

Using a mosaic of their lipopolysaccharide (LPS) antigens, surface-exposed epitopes uniquely 

express themselves to classify leptospires into different serovars. At first, Leptospira was solely 

divided into two species: L. interrogans and L. biflexa, which distinguishes between infective 
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and non-infective species. Subsequently, the homologous antigens found in these two 

classifications allowed for further division into distinct serovars (about sixty serovars under L. 

biflexa and under two hundred & twenty-five serovars under L. interrogans). With over 200 

distinct serovars under Leptospira, at least 21 more species have been recognized as time goes 

on. The taxonomy of Leptospira is actually much more extensive and sophisticated than it first 

appears to be. According to the capability of Leptospira to cause disease, there are three basic 

classification of Leptospira
16

.  

 
 

 

 

Global Burden and Epidemiology 

Leptospirosis, most commonly occurs in tropical region, accounting for 73% of cases, 

particularly in South-East Asia, East Sub-Saharan Africa, the Carribean and Oceania
17

. People 

living in temperate and tropical climes, both in rural and urban regions, are primarily affected by 

leptospirosis. Numerous investigations have demonstrated that Leptopsira causes at least one 

million cases and almost 60,000 fatalities per year
18

. The global burden of leptospirosis is 

expected to increase with demographic changes as a result of a rise in the number of urban poor 

in tropical countries as storms and urban flooding worsen owing to climate change
19

. As the 

significance of the illness in tropical countries was acknowledged, protocols for the identification 

and management of leptospires were created. About 15 years ago, the first step to gather global 

data on the incidence of Leptospira infection were published. International Society Survey 

collects the global data and based on that estimation, the incidence of annual leptospirosis 

annually was about 350,000 to 500,000. The global burden of leptospirosis was seems to be 

underestimated due to numerous reasons, and to overcome these, WHO established the 

Flow Chart 1 - Relationship and the clear distinctions amongst saprophytic, intermediate, and 

pathogenic Leptospira  
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Leptospirosis Burden epidemiology Reference Group (LERG). Five to fourteen instances of 

endemic and epidemic human Leptospira are estimated to occur annually worldwide per 100,000 

people, according to the LERG report
19

. In northern India, true incidence of leptospirosis is not 

known due to lack of diagnostic methods and awareness. Human leptospirosis was reported in 

Delhi in 1966, a state in northern India
20

. Leptospirosis is an occupational disease primarily in 

developed countries. Since 1931, leptospirosis, a zoonosis with grave complications and deaths, 

has been known to exist in India
19,20

. There is not much information about leptospirosis from 

Delhi region. In India most cases are reported from four major states including Kerala, Gujarat, 

Tamil Nadu and Maharashtra
21

. 

Transmission  

 Leptospire survival is significantly influenced by a moist environment. Leptospiral infections in 

people are brought on by direct or indirect contact with water or soil tainted by an infected 

animal’s urine. Additional methods of transmission include handling diseased animals or animal 

tissue, consuming tainted food or drink, and perhaps inhaling urine droplets. Heavy rainfall, 

animal rearing practices, unplanned urbanization, and an agricultural lifestyle are some 

significant characteristics that have been linked to an increased risk of contracting this disease
2
. 

Human leptospirosis presents in a variety of clinical presentations. A modest, self-limiting acute 

fever disease to a severe, potentially fatal disorder with multiple organ dysfunction can be the 

range of clinical presentations in humans. There can be varying degrees of impact on various 

organ system, and a wide range of aberrant symptoms have also been documented. Leptospirosis 

mimics common life threatening infections such as dengue. Incubation period of leptospirosis 

ranges from 2-21 days. Leptospira disease patterns are biphasic, with an acute or septicemic 

phase lvsting one week and an immunological phase lasting an additional one week. Infection 

can be symptomatic and asymptomatic, 90% of the infections are self-limited or flu-like illness 

and 5-10% infections are results in multi-organ damage
17

.  

Pathophysiology 

In humans, Leptospira infect the host by entering through the abraded skin from where they 

reach the bloodstream and is responsible for the bacteremia. After entering bloodstream, through 

circulation, bacteria enter the host’s organs and tissues, multiplying and spreading throughout the 

kidneys, liver, spleen, and lungs. On the fifth day after infection, the highest load of Leptospira 

can be detected in the blood
12

. 

Leptospira causing bleeding disorder by hemolytic and cytotoxic action of hemolysin SphH, 

protein of Leptospira are able to penetrate several mammalian cells to generate, by rupturing the 

cell wall and resulting in the formation of hemorrhages 
22

. Leptospirosis in the liver leads to 

hepatocyte disarray and disruption of intercellular associations, which culminates in mild 

increase in SGOT, SGPT, and bilirubinostasis, which generates jaundice. 

Bacterium invades the renal tubules in the kidneys, and encourages infiltration of lymphocytes. 

Acute renal injuries and electrolyte abnormalities, such as hypopotassaemia, excessive loss of 

sodium in the urine, magnesium deficiency, and sudden reduction in creatinine clearance, are 

clinical manifestations of kidney damage. The identification of Glucagon like peptide in tissues 
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demonstrates the significance of this endotoxin in Leptospira pathogenesis and pathogenicity.
 

23,24,25,26,27
. 

Through clinical trials, the hypokalemia associated with leptospirosis was examined to see 

whether the patient’s inadequate levels of potassium in the blood were caused by potassium 

recirculating into their cells. Both outside the cell and inside the cell had low amounts based on 

serum and intraerythrocytic potassium levels
28

. Additionally, it has been observed that 

individuals suffering with acute renal failure had lower intraerythrocytic potassium levels 

compared with patients without ARF, which may be correlated with the seriousness of the 

illness
39

.   

Diagnosis 

There are various methods available for the diagnosis of leptospirosis which includes General 

clinical laboratory findings, Microscopy, Culture, Molecular methods and, Serological methods. 

Serological methods can detect this disease after 6
th

 day of disease onset. It can detect serum 

antibodies by using Microscopic agglutination assay which is a gold standard test for Leptospira. 

Other tests include Lepto dipstick assay and Enzyme-linked immunosorbent assay (ELISA), they 

both are most commonly used techniques. In leptospiral diagnosis excepting MAT, ELISA and 

IHA (Indirect hemagglutination assay) have gained popularity over time. ELISA detects IgM 

antibodies in the patient’s serum, MAT is used as a reference test. The advantage of ELISA over 

MAT is that it does not required the use of live antigens for diagnosis
30

. ELISA can prove to be a 

very useful diagnostic method especially in resource-limited settings
31

. 

Management 

Understanding the epidemiological features of leptospirosis is crucial to developing treatments 

that reduce the disease’s spread. It can be tough not to come into contact with free-ranging 

wildlife and domestic animals, which are potential hosts for the Leptospira infection, and 

rodents, raccoons, shunks that are abundant in both rural and urban areas. Therefore, improving 

the cleanliness of the environment to reduce the possibility of food, water and soil contaminated 

by the urine of infected animals is necessary. Management of rodents is one therapy strategy to 

lower the likelihood of leptospirosis transmission. Although, there is little that can be done with 

wild animals, vaccination can control leptrospirosis in domestic animals with inactivated whole 

cells or an outer membrane preparation. In order to prevent human leptospirosis, occupational 

hygiene is pivotal, including protection from contaminated water and soil by wearing waterproof 

shoes and gloves in sewers and while handling animals, farmers, and other high-risk population. 

Awareness progrmmes and public education also works
32

. 

Leptospirosis is prevented by avoiding potential infection and administering pharmacological 

prophylaxis to high-risk people. Antibiotic treatment early in the disease may reduce the duration 

of fever and hospitalization. List of antibiotics which can be used in the treatment of Leptospira 

infection are tetracycline, penicillin/ampicillin, doxycycline, streptomycin, and the 

erythromycin
33

. Sometimes in the artificial insemination centres, Streptomycin is added to the 

semen of bulls as a preventive measure
32

. It is recommended to start taking 200 mg of 

Doxycyline once a week before exposure and to keep taking it for the whole period of exposure. 

There isn’t a human vaccine available right now
17

. 



Page 2739 of 2741 

Divya Choudhary /Afr.J.Bio.Sc. 6(13)(2024).2734-2741 

References 

1. 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: 1425-8.          

2. Bhatia M, Kumar P, Gupta P, Gupta PK, Dhar M, Kalita D. Serological evidence of 

human leptospirosis in patients with acute undifferentiated febrile illness from 

Uttarakhand, India: A pilot study. J. Lab. Physicians. 2019; 11: 011-6.  

3. World Health Organization. Leptospirosis Fact Sheet. World Health Organization. 

Availablefrom:http://www.searo.who.int/about/administration_structure/cds/CDS_leptospi

rosis-Fact_ Sheet.pdf. [Last accessed on 2018 Sep 01].                 

4. Sethi S, Sharma N, Kakkar N, Taneja J, Chatterjee SS, Banga SS, et al. Increasing trends 

of leptospirosis in northern India: a clinico-epidemiological study. PLOS Negl. Trop. Di. 

2010; 4: e579.  

5. Costa F, et al. Global morbidity and mortality of leptospirosis: a systematic review. PLOS 

Negl. Trop. Di. 2015; 9: e0003898.  

 

6. Munoz-Zanzi C, Groene E, Morawski BM, Bonner K, Costa F, Bertherat E, et al. A 

systematic literature review of leptospirosis outbreaks worldwide, 1970–2012. 

Rev. Panam. Salud Públ. 2020; 44: e78.  

7. Mwachui MA, Crump L, Hartskeerl R, Zinsstag J, Hattendorf J. Environmental and 

behavioural determinants of leptospirosis transmission: a systematic review. PLOS Negl. 

Trop. Di. 2015; 9: e0003843   

 

8. Thibeaux R, Geroult S, Benezech C, Chabaud S, Soupé-Gilbert ME, Girault D, et. 

Seeking the environmental source of Leptospirosis reveals durable bacterial viability in 

river soils. PLOS Negl. Trop. Di. 2017; 11: e0005414.  

9. Potts JA, Rothman AL. Clinical and laboratory features that distinguish dengue from other 

febrile illnesses in endemic populations. TM & IH. 2008; 13: 1328-40.   

10. Sunil-Chandra NP, Clement J, Maes P, De Silva HJ, Van Esbroeck M, Van Ranst M. 

Concomitant leptospirosis-hantavirus co-infection in acute patients hospitalized in Sri 

Lanka: implications for a potentially worldwide underestimated problem. Epidemiol 

Infect. 2015; 143: 2081-93.   

11. Levett PN. Leptospirosis Clin Microbiol Rev, 14 (2001). View in Scopus.:296-326. 

12. Ratet G, Veyrier FJ, Fanton d'Andon M, Kammerscheit X, Nicola MA, Picardeau M, et al. 

Live imaging of bioluminescent Leptospira interrogans in mice reveals renal colonization 

as a stealth escape from the blood defenses and antibiotics. PLOS Negl. Trop. Di. 2014; 8: 

e3359.  

13. Lau CL, Townell N, Stephenson E, Craig SB. Leptospirosis: An important zoonosis 

acquired through work, play and travel. AJGP. 2018; 47: 105-10.        

14. Morgan J, Bornstein SL, Karpati AM, Bruce M, Bolin CA, Austin CC, et al. Outbreak of 

leptospirosis among triathlon participants and community residents in Springfield, Illinois, 

1998. Clin. Infect. Dis. 2002; 34: 1593-9.  



Page 2740 of 2741 

Divya Choudhary /Afr.J.Bio.Sc. 6(13)(2024).2734-2741 

15. Behera SK, et al. Diagnosis of human leptospirosis: comparison of microscopic 

agglutination test with recombinant LigA/B antigen-based In-house IgM dot ELISA 

dipstick test and latex agglutination test using bayesian latent class model and MAT as 

gold standard. Diagnostics. 2022; 12: 1455.  

16. Samrot AV, et al. Leptospiral infection, pathogenesis and its diagnosis—A review. 

Pathog. 2021; 10: 145.  

17. Rajapakse S. Leptospirosis: clinical aspects. Clin. Med. 2022; 22: 14-7.     

18. Bierque E, Thibeaux R, Girault D, Soupé-Gilbert ME, Goarant C. A systematic review of 

Leptospira in water and soil environments. PloS one. 2020; 15: e0227055         

19. Haake DA, Levett PN. Leptospirosis in humans. Leptospira and leptospirosis. 2015: 65-

97.     

20. Chaudhry R, Premlatha MM, Mohanty S, Dhawan B, Singh KK, Dey AB. Emerging 

leptospirosis, north India. Emerg. Infect. Dis. 2002; 8: 1526.       

21. 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: 1425-8.        

22. Lee SH, Kim S, Park SC, Kim MJ. Cytotoxic activities of Leptospira interrogans 

hemolysin SphH as a pore-forming protein on mammalian cells. Infect. Immun. 2002; 70: 

315-22.  

23. Monahan AM, Callanan JJ, Nally JE. Host-pathogen interactions in the kidney during 

chronic leptospirosis. Vet. Pathol. 2009; 46: 792-9.    

24. Cheville NF, Huhn R, Cutlip RC. Ultrastructure of renal lesions in pigs with acute 

leptospirosis caused by Leptospira pomona. Vet. Pathol. 1980; 17: 338-51.     

25. Araujo ER, Seguro AC, Spichler A, Magaldi AJ, Volpini RA, De Brito T. Acute kidney 

injury in human leptospirosis: an immunohistochemical study with pathophysiological 

correlation. Virchows Archiv. 2010; 456: 367-75.  

26. Andrade L, Rodrigues Jr AC, Sanches TR, Souza RB, Seguro AC. Leptospirosis leads to 

dysregulation of sodium transporters in the kidney and lung. Am J Physiol Renal Physiol. 

2007; 292: F586-92.  

27. Cesar KR, Romero EC, de Bragança AC, Blanco RM, Abreu PA, Magaldi AJ. Renal 

involvement in leptospirosis: the effect of glycolipoprotein on renal water absorption. 

PLoS One. 2012; 7: e37625.  

28. Škubník J, Pavlíčková V, Rimpelová S. Cardiac glycosides as immune system modulators. 

Biomol. 2021; 11: 659.  

29. Burth, P.S.M.; Castro-Faria, M.V.; Younes-Ibrahim, M. Acute renal failure and toxic 

nephropathies (M133-M156). Nephrol. Dial. Transplant. 2002; 17: 87–93.     

30. Levett PN, Branch SL, Paxton H. Prospective Evaluation of Dot-ELISA Method for 

Detection of Acute Leptospirosis. Abstract of the 37th ICAAC (ASM) 1997; D-4: 83.       

31. Patel SS, Singh S, Sahu C, Verma H. Seroprevalence trends of leptospirosis at a tertiary 

care centre of North India from 2016-2019 determined by two commercial ELISA kits. J 

Pure Appl Microbiol. 2020; 14: 1263-8.      



Page 2741 of 2741 

Divya Choudhary /Afr.J.Bio.Sc. 6(13)(2024).2734-2741 

32. Kader NA, Hazarika RA, Bora DP, Das S, Abedin SN, Lahkar D, et al. A brief review on 

seroprevalence of bovine leptospirosis in India. Indian J Anim Health. 2021; 60: 160-71.  

33. Tilahun Z, Reta D, Simenew K. Global epidemiological overview of leptospirosis. Int J 

Microbiol Res. 2013; 4: 9-5.  

 

 

 

 

 

  

 

 


