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Abstract 
Leptospirosis is a common disease between humans and animals. Identifying common serogroups and comparing 
different clinical symptoms among them can help in finding the clinical pattern associated with pathogen 
serogroupes of leptospirosis. Therefore, the purpose of this study has been to investigate the common serotypes of 
the infection and their clinical symptoms in northern Iran. This cross-sectional study was carried out in educational 
hospitals of Babol University of Medical Sciences during the years 2011- 2014. Subjects with clinical findings 
consistent with leptospirosis were included in the study. According to the standard MAT guidelines, the titre ≥1: 
200 was considered positive. Then, the patients identified by serogroup separation, were examined and compared 
clinical symptoms. Among 6o patients with primary diagnosis of leptospirosis in this study, 35 of them proved to 
be infected to the disease. The most common serogroups were serjoe (40%) and icterohemorrhagia (31.4%). 
Autumnalis (22.8%), grippotyphosa (11.4%), canicola (8.6%), and pomona (2.8%) were included the subsequent 
serogroups. The highest frequency of fever (28%) and gastrointestinal manifestations (36%) were observed in 
icterohemorrhagia and the highest icterus (30%) was found in serjoe serogroup. In this study, serjoe serogroup 
with fever and icterus, and then icterohemorrhagia with fever and gastrointestinal symptoms were introduced as 
the most common serogroups of Leptospirosis. Also the rarest serogroups were canicola and pomona. 
Keywords: Leptospirosis, Serogroup, Clinical symptoms, North of Iran 
1. Introduction 
Leptospirosis is a common zoonotic infectious diseases, caused by spirochetes from the leptospirosis family and 
preserved by chronic renal infection of carrier animals, especially rodents in nature (Barragan et al., 2017). 
Leptospirosis is more prevalent in tropical and temperate regions, especially in the sultry ones, and is endemic in 
most of these areas (Joshi et al., 2017; Palihawadana et al., 2014). This infection is transferred to humans through 
occupational or recreational exposure to water or soil contaminated with the infected rodents’ urine. The infection 
in developing countries such as Iran is considered as an occupational disease, and is mainly seen among farmers 
and ranchers in the warm seasons ( Benacer et al., 2016; Ghasemian et al., 2016). Today, leptospirosis is proposed 
as a major public sanitation problem in developing countries due to epidemic and increasing prevalence. 
Leptospirosis infection is associated with a wide range of clinical symptoms as a subclinical infection, self-limiting 
systemic disease in 90% of cases and or severe fatal disease with multiple-organ failure (Koe et al., 2014). 
Classically, this is a two-phase disease that, after 10-day latency, acute septicemic phase begins with sudden fever, 
chilling, headache, myalgia, and gastrointestinal symptoms. This phase lasts about a week. After that, the immune 
phase, which lasts for about 4 days to one month, begins ( Daher et al., 2010). An aseptic meningitis that can be 
asymptomatic is a characteristic of this phase of infection. Leptospira genus includes 21 species that is divided 
into 2 general groups of leptospira intrrogans and leptospira biflexa, which include pathogenic and non-pathogenic 
genomes. There are a large number of serogroups in each gene. So far, over 250 Leptospira pathogen serogroups 
have been described (Haake & Levett, 2015; Lehmann et al., 2014; Mehrotra et al., 2017). 
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The north of the country, especially mazandaran province, due to its temperate and humid climate, high annual 
rainfall, the presence of rice paddies, abundance of wild and domestic animals, creates favorable conditions for 
the development of Leptospirosis infection agent, and a large number of patients suspected of being infected with 
this infection being hospitalized yearly, which the definitive diagnosis and determination of the serotype causing 
the disease in these patients is usually remains unknown. It should be noted that the determination of common and 
endemic serovars in each area is very important and is considered the first step in epidemiological studies. As we 
know, the symptoms of leptospirosis include a wide range of mild disease with the flu-like manifestations to severe 
form with kidney and liver involvement and bleeding (Haake & Levett, 2015). Therefore, studying different 
serogroups of leptospirosis agent in the region and comparing different clinical symptoms among them can be 
helpful in finding the clinical pattern of serovars of leptospirosis pathogen and also, can manifest the cause of the 
difference in the manifestations of this infection among different regions. Therefore, in the present study, we 
investigated the common serogroups of leptospirosis and their related clinical symptoms in north of Iran. 
2. Materials and Methods 
In this cross-sectional study conducted in Babol University of Medical Sciences during the academic years 2011- 
2014, people who, according to the World Health Organization, have clinical findings consistent with leptospirosis 
infection such as fever, headache, icterus, myalgia, anorexia, nausea, and vomiting and also a similar 
epidemiologic history, such as exposure with contaminated water with animal sources or agricultural activities 
were included in the study (Organization, 2010). Children under the age of 8, people with immunodeficiency and 
chronic diseases were excluded from the study. A questionnaire containing demographic information, clinical and 
laboratory symptoms was completed for all patients. Of these subjects, 5ml blood sample was taken to carry out 
the MAT serologic test. According to the standard guidelines, the titre ≥1: 200 was considered positive (Yitzhaki 
et al., 2004). In this study, MAT panel of 23 serovars was used. Then, the patients were identified by serogroup 
separation, examined and compared for clinical manifestations. The protocol was approved by the Ethical 
Committee of Babol University of Medical Sciences. Informed consent was completed by all patients participating 
in this research project. It is worth noting that all the results were analyzed by SPSS16 software and p≤0.05 was 
considered significant. 
3. Results  
In the present study, 60 patients with primary diagnosis of leptospirosis based on the criteria presented in valid 
scientific literature were serologically tested using the standard MAT method that, in 35 people the diagnosis was 
confirmed. Of the patients with the diagnosis of infection, 31 (88.6%) were males and 30 (85%) were farmers 
(Table1). The most common clinical symptom of these patients (91.4%) was fever, followed by chilling (48.6%), 
myalgia (40%), and icterus (37.2%). At the next level, gastrointestinal complaints (31%) and headache (22.9%) 
were the rarest symptoms of the disease. The most common serogroupes in the present study were in titers between 
1: 200 to 1: 12800, serjoe (40%), and ictrohemorrhagia (31.4%). Autumnalis (22.8%), grippotyphosa (11.4%), 
canicola (8.6%), and pomona (2.8%) formed the next serogroups. It is worth noting that some patients were 
simultaneously infected with several serogroups. The highest frequency of fever (28%) and gastrointestinal 
manifestations (36%) was found in icterohemorrhagia serogroup and the most icterus (30%) was observed in serjoe 
serogroup. The highest headache frequency (37.5%) was observed in people who were simultaneously infected 
with serjoe and hardjo serotypes. In the patients infected with serjoe serogroup, the most common symptom was 
fever (80%) and then icterus (60%). In icterohemorrhagia serogroup, the most common symptoms were fever 
(100%), chilling (44.4%), gastrointestinal symptoms (44%) and headache (37.5%). The rarest symptoms were 
icterus (22%) and myalgia (22.2%). The most observed symptoms in patients with autumnalis serogroup were 
fever and chilling (100%) and myalgia (60%). In the present study, all cases contaminated with hardjo were 
observed with other serogroups (Table2 and 3). So the study of the symptoms associated with this serogroup as a 
common serogroup was not possible independently. 
 
Table 1. Demographical data in the patients with leptospirosis 

Age(years), Mean±SD 49.28±9.25 

Sex Male, n (%) 31(88.6%) 
Female, n (%) 4(11.4%) 

Occupation Farmer, n (%) 30(85.7%) 
Others, n (%) 5(14.3%) 
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Table 2. Clinical finding of serogroups 
 Serogroups 

Total 
1 2 3 4 5 6 7 8 9 10 

Fever 4(12.5%) 9(28.1%) 2(6.3%) 1(3.1%) 5(15.6%) 7(21.9%) 1(3.1%) 1(3.1%) 1(3.1%) 1(3.1%) 32(91.4%) 

Chilling 2(11.8%) 4(23.5%) 2(11.8%) 1(5.9%) 5(29.4%) 2(11.8%) 0 0 0 1(5.9%) 17(48.6%) 

Sweating 0 2(50%) 0 0 1(25%) 0 0 0 1(25%) 0 4(11.4%) 

Ichter+ Pruritus 4(30%) 2(15%) 0 2(15%) 2(15%) 1(7%) 0 1(7%) 0 1(7%) 13(37.2%) 

Headache 0 3(37.5%) 0 0 2(25%) 3(37.5%) 0 0 0 0 8(22.9%) 

GI complaint  2(18%) 4(36%) 1(9%) 0 0 2(18%) 2(18%) 0 0 0 11(31%) 

Myalgia 1(7.1%) 2(14.3%) 1(7.1%) 0 3(21.4%) 5(35.7%) 0 1(7.1%) 1(7.1%) 0 14(40%) 

1: Serjoe, 2: Icterohaemorrhagiae, 3: Grippotyphosa, 4: Canicola, 5: Atumnalis, 6: Serjoe+ Hardjo, 7: 
Icterohaemorrhagiae+ Canicola, 8: Icterohaemorrhagiae+Pomona, 9: Serjoe+ Grippotyphosa+Hardjo+ Atumnalis, 
10: Serjoe+ Grippotyphosa+ Icterohaemorrhagiae+ Atumnalis+ Pomona 
 
Table 3. Frequency of leptospirosis patients with more than one serogroup 

Frequency(%) Serjoe Icterohemorrhagia Grippotyphosa Hardjo Autumnalis canicola Pomona 

20% *   *    
2.9%  *     * 
2.9%  *    *  
2.9% *  * * *   
2.9% * *  *    

 
4. Discussion  
In this study, the most common symptoms were fever (91.4%), chilling (48.6%) and myalgia (40%). 
Gastrointestinal manifestations (31%) and headache (22.9%) were the next most frequent ones. In a study carried 
out in Sari, Aaliyan et al. reported that fever (96.6%), headache (93.1%), and then myalgia (85%) and chilling 
(86.2%) were the most common symptoms (Alian et al., 2015). Honarmand et al., during the study of a decade of 
leptospirosis incidence in Guilan, reported that fever, myalgia, icterus and conjunctivitis were the most common 
clinical symptoms (Honarmand et al., 2007). In the study of Golsha et al. in Golestan, fever, chilling and myalgia 
(100%) were reported as the most common clinical symptoms of leptospirosis (Golsha et al., 2007). Fever and 
myalgia were the most common symptoms of leptospirosis in Zakeri et al.’s research (Zakeri et al., 2010). In the 
study of Sehgal and Katz, among the various clinical symptoms, fever and headache have been referred as the 
most common symptoms (Katz et al., 2011; Sehgal, 2006). In the present study, myalgia is more rarely complaint 
than other studies, which may be due to excessive consumption of lenitive and also, due to the possible association 
between the type of serogroup and the manifestations of the disease; the difference between the common 
serogroups of the disease in the north of Iran should be more carefully considered than other regions. In our study, 
serjoe was the most common serogroup and after that the icterohemorrhagia was in the second place. However, in 
Ghenaeei et al.’s study, icterohemorrhagia was the most common serogroup and any case of serjoe was not reported 
(Mansour-Ghanaei et al., 2005). In the study of Tasseva et al. in Bulgaria, iterohemorrhagia and pomona 
serogroups were the most common causes of the disease (Tasseva et al., 2012). In another study that performed in 
Guilan, the species of interrogans was the most common gene (Honarmand et al., 2005). In a study carried out by 
Faraji et al. in north of Iran, baloum, serjoe and australis had been reported as the most common serogroups (Faraji 
et al., 2016). In a study in Denmark, like our study, icterohemorrhagia and serjoe, were the most common 
serogroups (Holk et al., 2000). It seems that clinical symptoms associated with different serogroups can reveal the 
difference between the clinical symptoms of the disease in different parts of the world, and so far this has not been 
fully done in other studies. In this study, we investigated the clinical symptoms of different serogroups of this 
disease agent. In serjoe serogroup, fever (80%) and icterus (60%) have been the most common clinical symptoms. 
The most common symptoms, in icterohemorrhagia serogroup, were fever (100%) and gastrointestinal symptoms 
(44.4%), and in the case of autumnalis, fever and chilling (100%) and then myalgia (60%) were the most common 
complaints of the patients. regarding that comparing the clinical symptoms between different serogroups can reveal 
the characteristics related with each serogroup and justify the common clinical picture of the disease in the region, 
it is recommended that the studies with a larger sample size be designed to study this important case. 
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5. Conclusions  
In this study, male farmers had the highest incidence number. The most common serogroups of the disease agent 
was serjoe with fever and icterus, and next was icterohemorrhagia with fever and gastrointestinal symptoms. Also 
the rarest serogroups were canicola and pomona. 
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