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ABSTRACT 
Background: Leptospirosis is a widespread zoonosis in the world with more prevalence in tropical and subtropical 
regions. The disease is very common in flat area of Gilan, northern Iran, where the climate is humid and temperate and 
rice farming is main agricultural activity in rural areas. 
Patients and methods: We performed this study in 2004 by taking blood samples from 465 hospitalized patients who 
were suspected of leptospirosis based on their clinical presentation, to find positive cases and analysis their signs, 
symptoms, and epidemiological data, and also to determine the most common clinical features of the disease in the area. 
All sera were examined by microscopic agglutination test. 
Results: Renal failure was most common symptoms (4.5%). Icterhaemorrhagia had highest titers in 57.0% of patients 
Conclusion: In Gilan province, some of the farmers get leptospirosis each year near the end of spring and summer at the 
time of rice harvesting. Better recognition of the disease and diagnosing it at proper time can improve the quality of life 
and health state of the farmers. 
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INTRODUCTION  
1Leptospirosis is an important zoonotic 

spirochetal disease which is distributed worldwide 
(1-3). Leptospira is a unique genus of Spirochetes 
and includes the saprophyte Leptospira biflexa and 
the pathogen Leptospira interrogans which contains 
about 240 serotypes arranged in 23 serogroups 
(ictero-haemorrhagiae, canicola, pomona, etc.) (4). 
The "gold standard" serodiagnostic method is the 
microscopic agglutination test (MAT) (5). Human 
leptospirosis is prevalent in many countries in the 
tropical and subtropical zones with high rainfall 
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(6). The epidemics tend to follow natural disasters 
such as cyclones and floods (7,8). Leptospirosis is 
a treatable disease; hence early diagnosis and 
prompt treatment are important for the 
improvement of prognosis (9). In Gilan province, 
which is an agricultural and fishery area in the 
Caspian littoral, because of humid temperate 
climate and plenty of annual rainfalls, leptospirosis 
is prevalent sporadically or as outbreaks (10,11). 
So we performed this study to describe the 
epidemiological and clinical feature of disease in 
this area, and serotype the strains. 
 

PATIENTS and METHODS 
From May to October 2004, all patients with 

acute febrile illness, headache, myalgia, weakness 
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associated with conjunctiva suffusion, meningeal 
irritation, anuria, oliguria, proteinuria, jaundice, 
hemorrhage, cardiac arrhythmia or failure, and skin 
rash, with a history of exposure to infected animals 
or an environment contaminated with animal urine   
(suspected leptospirosis), hospitalized in Razi, 
referral hospital in Rasht, Gilan, were recruited into 
the study. For all patients a questionnaire about 
demographic, epidemiologic, clinical 
manifestations and laboratory findings was filled 
out through an interview. The place of exposure to 
contaminated water was recorded according to the 
patients expressing. In the first day of admission, 
5ml of venous blood was obtained. Second sample 
was obtained at least 15 days later. Cases who did 
not come at the defined time were followed up by 
phone calls. All blood serum samples preserved in 
-20ºC and then were sent to the Razi referral 
laboratory to perform microaglutination test 
(MAT) for the purpose of detecting anti leptospira 
antibody and leptospira serotyping. MAT test was 
performed in reference leptospira laboratory in 
Tehran University. Single sera with titers ≥ 1.800 
against at least one pathogenic standard serotype 
and all paired sera with rising titers in second one 
(seroconversion) were regarded as positive cases 
(177 out of 463). SPSS version 11.5 software was 
used for analysis of data. 

 

RESULTS 
Totally 465 patients with suspected 

leptospirosis hospitalized in Razi referral hospital 
were studied and followed up.  

The first serum samples of 463 patients 
(99.6%), were taken at the first day of admittance. 
The second serum samples were taken from 304 
cases (65.4%) at least 15-day later. 

Among all, only 177 admitted patients (38.1%) 
had diagnostic criteria with at least one Leptospira 
serotype which placed in positive group, 137 cases 
(29.5%) were negative and 151 patients (32.5%) 
were in undetermined group because they had not 

the second serum sample and diagnostic criteria in 
the first serum sample. 

 A total of 119 cases (67.2%) with definite 
leptospirosis diagnosis were male, 92 (52.0%) 
cases were farmer and 164 patients (92.6%) had 
contact with   stagnant water. The mean age of the 
confirmed leptospirosis patients was 41.35± 15.08 
years old and 50% of patients were between 29 and 
53 years old. One hundred and seventy five 
patients with definite leptospirosis were cured and 
discharged from the hospital but 2 (1.1%) of them 
died. Among 14 expired patients, 12 cases had not 
the second serum sample, so were placed in 
undetermined group. 

From all confirmed leptospirosis patients 
admitted in Rasht Razi hospital, 8 cases (4.5%) had 
renal, 1 case (0.6%) had pulmonary and 1 case 
(0.6%) had both renal and pulmonary 
complications. Three patients had bleeding but 164 
(92.6%) patients had no complication. 

The most frequent serotype was 
Icterrohemorrhagiae which was positive in 101 
cases 57.0% (table 1).  
 
Table 1. Frequency of Leptospira serotype among 
patients 

Serotype Percent 
Icterohemorrhagiae 57.06 
Gripotyphosa 44.63 
Hardjo 36.7 
Pomona 12.49 
Canicola 3.38 
Ballum 0.56 

 

DISCUSSION 
Gilan Province has a history of leptospira 

epidemic during the 1990s and thereafter an 
increase in sporadic cases has been observed in 
Mazandaran and Qom provinces (12). The disease 
flares up in Gilan in rice farmers each year from 
the end of spring to the end of summer. 

The economic burden imposed by this disease is 
unknown yet. It is widely recognized that the 
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incidence of leptospirosis is remarkably 
underestimated and the disease is under diagnosed 
in endemic regions. Leptospirosis is estimated to 
affect tens of millions of humans annually with 
case fatality rates ranging from 5 to 25% (7,8,10). 
Annual incidence reports of leptospirosis vary from 
0.53 per 100 000 population in tropical areas to 
0.04 per 100 000 population in developed countries 
(8,10). Most commonly, human infection with 
pathogenic Leptospira results in asymptomatic 
seroconversion (8). Less commonly, Leptospira 
infection results in symptomatic illness. When 
symptomatic, leptospirosis most often manifests as 
an undifferentiated febrile illness. In perhaps less 
than 5-10% of infections, severe disease occurs 
which is manifested by any combination of 
jaundice, renal failure, hemorrhage, refractory 
shock, and myocarditis (6).  

In our study, the most prevalent serotypes were 
Icterohemorrhagiae and Gripotyphosa (table 1). 
These results were similar to other studies done in 
Gilan (13,14), while were different from the study 
performed after flood in Thailand (15). 

 In this study two third of patients were 
diagnosed definitely and among this group, more 
than 50% of cases had diagnostic criteria with at 
least one serotype. Most of the positive patients 
were men and farmers and had previous contact 
with infected water in agricultural seasons (16,17). 
In positive group, mortality rate was 1.1%. The 
mortality rate of the disease in other countries 
varied between 1-13.9% (18). Renal complications 
were the most prevalent complication in the 
patients (16,17). 

In conclusion, In Gilan province, some of the 
farmers get leptospirosis each year near the end of 
spring and summer at the time of rice harvesting. 
Better recognition of the disease and diagnosing it 
at proper time can improve the quality of life and 
health state of the farmers. Precise studies in this 
area and alerting the health staff about it, seems 
really necessary.  

REFERENCES  
1. Levett PN. Leptospirosis. Clin Microbiol Rev 
2001;14:296-326. 

2. Vinetz JM. Leptospirosis. Curr Opin Infect Dis 
2001;14:527-38. 

3. Bharti AR, Nally JE, Ricaldi JN, Matthias MA, Diaz 
MM, Lovett MA, et al. Leptospirosis: a zoonotic disease 
of global importance. Lancet Infect Dis 2003;3:757-71.      

4. Isselbacher KJ, Braunwald E, Wilson JD, Martin JB, 
Fauci AS, Kasper DL. Harrison's Principles of Internal 
Medicine. 13th Ed. Philadelphia: McGraw-Hill; 1994; 
p:740-43. 

5. Pappas MG, Ballow RW, Gray MR, Takafuji ET, 
Miller RN, Hockmeyer WT. Rapid serodiagnosis of 
leptospirosis using the IgM specific dot-ELISA: 
comparison with the microscopic agglutination test. Am 
J Trop Med Hyg 1985;34:346-54. 

6. International Leptospirosis Society. Human 
leptospirosis: guidance for diagnosis, surveillance and 
control. Geneva: World Health Organization; 2003. 

7. Jena AB, Mohanty KC, Devadasan N. An outbreak of 
leptospirosis in Orissa, India: the importance of 
surveillance. Trop Med Int Health 2004;9:1016-21. 

8. Ramakrishnan R, Patel MS, Gupte MD, Manickam P, 
Venkataraghavan S. An institutional outbreak of 
leptospirosis in Chennai, South India. J Commun Dis 
2003;35:1-8. 

9. Smythe LD. Leptospitosis worldwide, 1999. Wkly 
Epidemiol Rec 2001;76:109-16. 

10. Resaei AR, Delkhosh J. Leptospirosis statistical 
report from 1996 in Gilan province. Proceedings of the 
1st leptospirosis conference; 1998; Rasht, Iran. 

11. Mansour-Ghanaei F, Sarshad A, Fallah MS, 
Pourhabibi A, Pourhabibi K, Yousefi-Mashhoor M. 
Leptospirosis in Gilan, a northern province of Iran: 
assessment of the clinical presentation of 74 cases. Med 
Sci Monit 2005;11:CR219-23.  

12. Hoseini Taghavi SA, Nabavi M, Rezvani M, Amini 
R. Serological study for measuring rate of leptospirosis 
in patients who encountered "shaltook fever". Acta 
Medica Iranica 2006;44:131-34. 

13. Tahbaz A, Sarshad A, Havansian A, Etemadi A. 
Human leptospirosis (introduction of 4 new cases in 
Iran). Journal of infectious and tropical diseases of Iran 
1999;4:109-11. [In Persian] 

14. Tahbaz A, Sarshad A, Vandyousefi J, Safavi S, 
Dabbaghian K. Pereliminary sudy of leptospirosis in 



136  Leptospira serotypes in Caspian littoral 

Iranian Journal of Clinical Infectious Disease 2008;3(3):133-136 

Gilan. Journal of infectious and tropical diseases of lran 
1999;10:107-11. [In Persian] 

15. Niewepathomwat A, Niwatayakul K, Doungchawee 
G. Surveillance of leptospirosis at Loei Province, 
Thiland by year 2002. Southeast Asian J Trop Med 
Public Health 2005;36suppl 4:202-5. 

16. Ko AL, Galvao Reis M, Riber Dourado CM, 
Johnson WD Jr, Riley LW, et al. Urban epidemic of 
severe leptospirosis in Brazil. Savador Leptospirosis 
study Group. Lancet 1999;354:820-25. 

17. Sugunan A, Vijayachari P, Sharma S, 
Natarajaseenivasan K, Sehgal SC. Risk factors of 
leptospirosis during an outbreak at Rangat, Middle 
Andaman. Proceedings of ILS 4th Scientific Meeting; 
2005; Chiang Mai, Thailand.  

18. Vinetz JM. Leptospirosis. Curr Opin Infect Dis 
2001;14:527-38.  


