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Abstract 
Leptospirosis is a zoonosis that common in warm and tropical regions with global spread and it is an occupational 
disease. The aim of recent study was to evaluate the clinical and Para clinical findings of leptospirosis patients in 
Babol, northern of Iran. In this cross-sectional study, 118 patients with high suspicion to leptospirosis admitted to 
hospitals of Babol University of Medical Sciences, Babol, Iran, during 2009 -2011. Thirty one cases with positive 
finding (IFA) were enrolled as definitive Patients. Clinical and Para clinical data for all patients were recorded. 
The mean age of the confirmed patients (male: 71%, rural: 90.5%) was 48.5 years (range 18-80 years old). The 
commonest chief complaints were fever (71%) and ichter (19%) and among the clinical features of them fever 
(90.5%), gastro intestinal signs (80.5%), ichter (71%) and headache(68%) was the most prevalent ones. Weil's 
syndrome occurred in 10 (32%) patients. Thrombocytopenia and leukocytosis were noticed in 80.5% and 42% of 
the patients respectively. Transaminases in 80.5% of cases were above the normal upper limit. Based on current 
study, the most of leptospirosis patients were farmers and presented in hot seasons. The commonest clinical and 
laboratory pattern of this disease in our region was fever, ichter, myalgia and headache in conjunction with Mild 
elevations in levels of transaminases and thrombocytopenia that can be used as a good marker in early clinical 
diagnosis and treatment.  
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1. Introduction 
Leptospirosis is a zoonosis disease with global spread that is created by pathogenic spirochete of leptospira type 
which is the most common zoonoses (Barragan et al., 2016). This disease is more common in hot and tropical 
areas and remains in the nature through chronic renal infection of carrier animal especially, rodents and small 
mammals that shed it with their urine; human infection occurs with direct contact to the urine or infected tissue of 
carrier animals, or as a more common way, with indirect exposure to the organism in wet soil or contaminated 
water (Kue et al., 2003; Mandell, 2015). It is regarding as an occupational disease in developing country and in 
developed one, it is related to the recreational activity related to water (Mandell, 2015). Although this infection is 
potentially a fatal disease along with bleeding manifestation and multi- organ failure, in the most symptomatic 
cases it is mild and is a febrile illness with sudden onset. Its incubation period is from one to two weeks (1-30 days 
interval) and clinically, it is a two –phase disease, including: 
1) Acute leptospiromic phase along with presentations such as fever, headache and myalgia. 
2) The second phase is an immunologic phase and one of its presentation is Weil's syndrome that is the most 

acute form of the disease along with icterus, renal dysfunction and hemorrhagic manifestations and in many 
cases, pulmonary involvement (Kasper et al., 2016; Trueba et al., 2004). The mortality resulted from this 
illness was ranged from 1 to 54% in different studies (Yamashita et al., 2010). The most reported cases in 
Iran were from Northern provinces such as Guilan province that has occurred epidemically among farmers 
since 1998( Abdollahpour et al.,2011; Mansour-Ghanaei et al., 2005; Zakeri et al., 2010). 

After 2003, the reported cases in Mazandaran province were from rural area, especially in rice planting seasons 
(spring) (Babamahmoodi et al., 2009). Regarding the epidemiologic properties of Mazandaran province and 
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common agricultural occupations among people, this province is considering as an endemic area for this illness 
(Babamahmoodi et al., 2006; Kasper et al., 2016). 
Whereas it is necessary to know the common clinical and laboratorial patterns of the disease to start the effective 
and timely treatment, we decided to achieve the dominant pattern of this disease through the investigation of these 
cases. 
2. Materials and Methods 
This study was performed in a cross- sectional method. Patients who were suspicion of the leptospirosis, based on 
the description, clinical and laboratorial symptoms from April of 2009 to the September of 2010, were hospitalized. 
There were a range of symptoms such as headache, myalgia, jaundice, conjunctival hyperemia along with laboratorial 
findings including, thrombocytopenia and increasing in transaminases. Although MAT method is a standard serologic 
testing for leptospirosis diagnosis and has more sensitivity than our method, but because of standardization of IFA 
comparing to MAT, and not requiring any organism, availability, faster performance time and lower cost, this method 
was selected as a serologic diagnostic test and the measures more than or equals to 0.1 have considered positive. Also, 
IFA has 95.5% specificity comparing to MAT (Esmaeili et al., 2009; Mandell, 2015). 
For this purpose, 118 suspicious patients went under the venous blood sampling equals to 5ml to perform serologic 
investigation and the samples transferred to the laboratory by observing the cold chain. Thirty one patients had 
IFA result more than or equals to 0.1 among them. The investigation of clinical and laboratorial symptoms and 
epidemiologic background have been done in these definite patients. In addition, patients went under the treatment 
by Ceftriaxone (61%), Ampicillin (19.5%). The current study protocol was approved by ethics committee of Babol 
University of Medical Sciences. All cases signed written informed consent form. 
2.1 Data Analysis 
The resulted information was entered into some questionnaires and after classification; the questionnaires were 
analyzed by SPSS16 software. 
3. Results 
Thirty one out of 118 patients with suspicion of leptospirosis had positive serology that entered to the study and 
the clinical and laboratorial findings of them have been investigated. Most cases admitted in June (35.5%) and 
then September (22.5%). Most patients with such a diagnosis were rural people (90.5%) and males (71%). The 
average time of hospitalization was 8.3 days. The age interval of the patients were varying from 18 to 80 years 
that most of them were in age group more than or equals to 50. The main complaint of most patients was fever 
(71%) and then Jaundice (19%). Also, in surveying of common clinical symptoms, 90.5% of the patients had fever 
that 11 of them had body temperature over 39 degree Celsius. In younger age groups appearing fever was higher, 
after that gastrointestinal symptoms with (80.5%) and then icterus with 71%, were the most common symptoms; 
icterus was also higher in older age (Table1). 
 
Table 1. Clinical findings in leptospirosis patients 

Percent Frequency Clinical finding 

90.3 28 Fever 
80.6 25 Gastrointestinal symptoms 
71 22 Ichter 
67.7 21 Headache 
64.5 20 Urinary symptoms 
54.8 17 myalgia 
54.8 17 Weakness 
48.4 15 Abdominal pain 
35.5 11 Conjunctival hyperemia 
25.8 8 Cough 
19.4 6 Joint's pain 
0.1 3 Rash 

 
In epidemiologic investigation of these patients, the most common risk factor was work experience in the rice 
farms. In examining the laboratorial findings of the patients the amount of white blood cells were varying from 
3100/m to 24400 /m that in all cases polynuclears were dominant. Leukopenia was only in 3.2% and leukocytosis 
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in 42% of the patients. 80.5% of the patients had thrombocytopenia that we had also up to 6100/m decrease in 
platelet. Creatinine increasing only was seen in 26% and coagulopathy only in 9.5%. Increase in transaminases 
was seen in 80.5% which were higher than 200 U/L only in 3 individuals. In icterus case, Hyperbilirubinemia was 
observed in 71% that 32% of the patients admitted with Weil's syndrome manifestations (Table2). From 28 Febrile 
patients, 26 cases’ fever stopped in the first week after the symptoms and in all cases after starting antibiotic 
treatment. In addition, in following the treatment results of thrombocytopenia and liver and kidney enzymes 
disorders, the patients had complete recovery and there was only one case of fatality. 
 
Table 2. Laboratory findings in leptospirosis patients 

Percent Frequency Laboratory findings 
3.2 1 < 4000Cell/mm3 WBC 

13.42 13 >10000 Cell/mm3 
52 16 Hb<12gr/dl 
80.5 25 PLT<150000cell/mm3 
52 16 BUN>20mg/dl 
26 8 Cr>1.5 mg/dl 
80.5 25 ALT>35U/L 
84 26 AST>35U/L 
46 14 ALP>300U/L 
71 22 Total>1mg/dl Bil 
61.5 19 Direct>0.4mg/dl 

9.5 3 PT>14sec 
9.5 3 PTT>45sec 

 
4. Discussion  
Among 31 definite patients which were examined in our study, most of them were males and rural people. The 
background of working in rice farm was the most common risk factor related to the infection. In other performed 
study in Mazandaran and Guilan province also, farmers were infected to this disease more than other occupations 
(Esmaeili et al., 2009; Mansour-Ghanaei et al., 2005). Due to the more engagement of males to the agriculture, it 
is expected that the infection be higher among them. The mean age of the infected people in this study was 48.5 
that is similar to some of the conducted study in north of Iran ( Esmaeili et al., 2009). This can be due to the 
sociological condition of our area that the elderly are more engaged in the agriculture, and the lower tendency of 
youths to this occupation caused the increase in the age average of the farmers. In addition, our study was 
performed on the hospitalized patients, and regarding to the weaker immune system of elderlies, the probability of 
hospitalization is higher among them, although some studies have shown lower average age of infection (Sethi et 
al., 2010). 
In current study, we observed increasing admissions of the patients in June and regarding the work in rice farms 
as a risk factor, the high frequency in this month is justifiable. Furthermore, similar to several other studies, fever 
was the most common symptom of this disease in our area (Daher et al., 2010; Katz et al., 2011; Mansour-Ghanaei 
et al., 2005; Papa et al., 2009). Fever in the age under 40 was higher (100%) that is justifiable, because of weaker 
infection manifestations in elderly. Manifestations of icterus, myalgia and fatigue in ages over 50 were higher (80% 
comparing to 50% in the ages under 40) and by increasing the age, the emergence of icterus was increased. The 
most common laboratorial finding of the present study, like other studies, was the increasing of transaminases, but 
in different studies and also in text books it is mentioned that this disease creates a slight increase in 
transaminases( maximum 200 U/L)(Kasper et al., 2016; Sethi et al., 2010). But in our study, in three cases and in 
a study from India in two cases out of 86, there were abnormal increase in transaminases (over 200U/L), that 
regarding to the rejection of the other causes of increase in transaminases and the diseases along with, such as viral 
hepatitis, it can be attributable to the leptospirosis, it means that the 200U/L cut point is not absolute for this disease 
( Sethi et al., 2010). In next stage of the outbreak of laboratorial symptoms there was thrombocytopenia with 80.5% 
frequency that was similar to the studies in Guilan; in contrast, in the studies of other areas of the world, appearing 
this disease with para clinical sign has been less than our study (Daher et al., 2010; Katz et al., 2011; Mansour-
Ghanaei et al., 2005). So, this common finding can be used in diagnosis of leptospirosis patients in this area. In 
current study, most of the patients had normal leukocyte but 3.2% of leukopenia and 42% of leukocytosis. In 
another study in Guilan, 78% of the patients and in Brazil, 69.8% of them had leukocytosis (Daher et al., 2010; 
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Mansour-Ghanaei et al., 2005). From this finding, also, we can reach to this understanding that in patients with 
such a diagnosis, leukopenia is not expected. Frequency of Weil's syndrome in our study was more than other 
studies (32%) that can be because of our study that just examined the hospitalized patients and didn’t include the 
milder one, with outpatient treatment (Jansen et al., 2005; Waitkins, 1986). The fever of all hospitalized patients 
stopped maximally 2 days after starting the treatment, that it was expectable regarding the inherent sensitiveness 
of this microorganism to the antibiotic of the first line of its treatment, since the discovery of this bacterium. 
Therefore, in case of nonstop fever after 48 hours from the beginning of antibiotic, the side effects resulted from 
the disease and another diagnosis should be regarded. The mortality obtained from our study was3.2%; this patient 
was 71years old that admitted with Weil's syndrome manifestations. In different studies mortality is reported 
around 1 to 50% (Costa et al., 2015; Hagan et al., 2013; Yamashita et al., 2010). In future studies, it is better to 
investigate the relationship between the kind of the treatment and the consequence of the disease, and the effect of 
using preventive antibiotics on at risk people in the common seasons of the disease.  
5. Conclusion 
Considering the epidemiologic pattern of our area, leptospirosis has the most manifestations in rice planting 
seasons (spring and especially in June) and in male farmers. The common clinical symptoms of this infection 
include, fever, myalgia, icterus and headache along with slight increase in aminotransferases, Hyperbilirubinemia 
thrombocytopenia and the leukocyte range of normal to increased, that can have an effective help in more careful 
detection of the patients, apart from the serologic results. The serological investigation of the received samples at 
the first week of appearing the disease and after starting antibiotic, often have the false negative results, and the 
recognition of this pattern is effective for timely detection and treatment of the disease. 
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