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ABSTRACT: Serology plays an important role in the diagnosis of leptospirosis. Few laboratories have the resources and 

expertise to perform the microscopic agglutination test and leptospirosis remains a neglected disease because of limited 

access to diagnosis, due to reliance on antiquated standard methods and the cost of commercially available alternatives. 

There is a need for rapid and simple serological tests which facilitate the early diagnosis of leptospirosis, while antibiotic 

therapy may be most effective. In Morocco this disease is little known . Studies about it are very rare. In this study 11 serums 

which referred to the National Institute of Health in Rabat, Morocco during 1-1-2014 to 30-6-2015 were evaluated by IgM 

ELISA and Slide agglutination test (SAT). 7 serums were positives by Elisa and 10 were positives by (SAT). 9 of cases were from 

Sidi kecem region. All patients were male. The rate of age for all patients was 29.5 years. 
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1 INTRODUCTION 

         Leptospirosis is an acute bacterial infection caused by spirochetes belonging to the genus Leptospira that can lead to 

multiple organ involvement and fatal complications. It has a wide geographical distribution and occurs in tropical, subtropical 

and temperate climatic zones with mortality more than 500,000 cases are estimated to occur worldwide each year [1],[2]. 

Leptospirosis is maintained by the persistent colonization of the renal tubules of carrier animals, and it appears that almost 

all mammals are susceptible to be natural carriers of Leptospira [3]. An infected animal can remain symptom-free and shed 

infectious organisms in its urine, either transitorily or for its entire lifetime, humans can be infected directly by contact with 

the urine of an infected animal or indirectly from the contaminated environment [4]. The genus Leptospira comprised the 

saprophytic subgroup (with six known species), the pathogenic subgroup (nine species), and the intermediate subgroup (five 

species) the pathogenicity of which remains unclear (5). The pathogenic species comprise more than 250 serovars belonging 

to approximately 24 serogroups based on agglutinating lipopolysaccharide antigens [5]. The clinical presentation of 

leptospirosis in humans is difficult to distinguish from dengue, malaria, influenza, and many other diseases characterized by 

fever, headache, and myalgia [4]. Leptospirosis produces a spectrum of clinical manifestations which range from a mild 

febrile illness to severe disease forms such as Weil’s syndrome and severe pulmonary hemorrhage syndrome, and the case 

fatality rate for severe forms of leptospirosis is 5 to 40%, respectively [6]. Diagnosis of leptospirosis is based on laboratory 

confirmations because its clinical signs are nonspecific and may be mistaken with other febrile diseases [7].  Leptospira are 

present in the blood during the first week of infective symptoms. Culture is rarely performed in routine clinical practice since 

this may take several months and requires considerable expertise [4]. Antileptospires IgM may be detected 4 to 5 days after 

the onset of symptoms, before detection of IgG and of agglutinating antibodies, and persist at least 5 months in patients 

[8],[9]. Conventional serological methods such as enzyme-linked immunosorbent assay (Elisa) are widely used for the 

diagnosis of leptospirosis and several authors have reported that antileptospires antibodies could be detected earlier with 

this test than with the MAT [4],[9]. IgM ELISA is promising because it can be performed in a greater number of laboratories 
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throughout the tropics, and is inexpensive compared with MAT. The IgM ELISA has been recommended by the World Health 

Organization (WHO) as a diagnostic test for the serodiagnosis of leptospirosis where healthcare resources are limited [3]. 

although its reported accuracy is variable. A number of studies have reported that IgM ELISA has high sensitivity and 

specificity for the diagnosis of acute leptospirosis [10],[11]. The slide agglutination test (SAT) is an inexpensive assay which 

can be performed quickly and easily [12]. some authors compared IgM-ELISA and SAT with MAT. They demonstrated that the 

overall results for antibody detection by those three assays were similar. However, the SAT and ELISA were statistically more 

sensitive as initial screening test [13]. IgM-ELISA may be used for the diagnosis of leptospirosis. However, the agglutination 

test is useful for screening and for secondary infection cases for which IgM antibodies may be undetectable [13]. It is a highly 

sensitive serologic technique which has been used to aid the diagnosis of many bacterial, viral and parasitic diseases [4]. 

2 MATERIALS AND METHODS 

2.1 PATIENTS AND SERUMS SAMPLES 

All blood samples for this study were referred to the National Institute of Health in Rabat, Morocco. Between the year 

2014  and .6.2015 , the laboratory received from certain regions in morocco ,11 samples for confirmation and identification. 

Samples were centrifuged, and the serum was collected and stored at -20°C until it was assayed. 

2.2 LEPTOSPIRA IGM ELISA 

 Detection of IgM antibodies to Leptospira species was determined using a commercially available Leptospira IgM ELISA 

from nal von minden. The assay was performed according to the manufacturer’s instructions. Sera were diluted 1:100 in 

serum diluent, and 100 μL from cutoff, and positive and negative control were added to Leptospira antigen-coated 

microwells and incubated for 60 minutes at 37°C.When incubation has been completed, remove the foil and wash each well 

three times with 300  μL of Washing  Solution. Dispense 100 μL of Leptospira anti-IgM Conjugate into all wells except for the 

Substrate Blank well and incubate for 30 minutes at room temperature.  Dispense 100 μL of TMB Substrate Solution into all 

wells and incubate for 15 minutes at room temperature. Dispense 100 μL of Stop Solution  into all wells  and measure the 

absorbance of the specimen  at 450/620 nm within 30 minutes after addition of Stop Solution.  The recommended cutoff for 

a positive result is more than 11 units. 

2.3 SLIDE AGGLUTINATION TEST (SAT) 

Leptospira antigen purchased from Bio-Rad (Marnes-la-Coquette, France) was mixed with two-fold of serum. The 

agglutination was observed. 

3 RESULTS AND DISCUSSION  

A total of 11 serum specimens from 11 patients diagnosed with leptospirosis referred to the National Institute of Health 

in Rabat Morocco were examined. All patients were suffered from jaundice and fever. 9 patients were from Sidi kecem 

region, one was from Jarf El Melha and one from Belkasiri. The age was (14-53) years. All patients were males. 10 serums 

were positives with agglutination test and only 7 were positives with IgM Elisa. According to IgM Elisa procedure we 

considered the results positives which had titers  ˃ 11 units, titers equivocal which had 9-11 and titers which had ˂11 unites 

considered as negatives. The titers positives and the negatives were described in Table 1. One case was in February, two in 

March, five in April, two in May and one in June. 

Table 1: results of IgM Elisa and Agglutination Test 

Serums 1 2 3 4 5 6 7 8 9 10 11 

IgM 

Elisa 

13U 

+ 

13.5U 

+ 

23U 

+ 

8.5U 

- 

18U 

+ 

21U 

+ 

5U 

- 

11U 

+ 

7.5U 

- 

27U 

+ 

1U 

- 

SAT + + + + + + + + + + - 

 

In our study, we found that all patients were men and this is consistent with other authors who reported that men 

infected with leptospirosis are more than women [14]. 
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The IgM-ELISA used in this study couldn’t  detect antibodies in all cases, because either Sampling was in the early days 

before the appearance of antibodies or by the presence of other diseases. Alan J. A  et al. [15] indicated the sensitivity of Elisa 

was low (62.1%) during the first week of illness. Of note, sensitivity increased to 91.7% during the second week. Therefore, 

testing of a late acute-phase sample (≥10th day of illness) is recommended when an initial sample is negative . In this study 

we can't obtain another serum to perform the second diagnoses by IgM Elisa. Leptospirosis which was diagnosed by IgM Elisa 

and SAT by Chintana Chirathaworn et al. [13] demonstrated some results were negative by IgM Elisa when the first samples 

were tested despite the clinical findings are suggestive or the agglutination test is positive.  This confirms that when the 

result of the IgM-ELISA for the first sample is negative but the clinical findings are suggestive or the agglutination test is 

positive, the second sample for IgM-ELISA testing should be examined. On the other hand  Bajani MD et al. [16] reported that 

negatives results may occurs by the presence of antibodies due to previous exposure (in endemic regions), and by the 

presence of other diseases, this means specificity of IgM detection by ELISA is affected by the antigen used in the assay. It is a 

suitable screening test for the determination of Leptospira IgM antibodies in the routine clinical laboratory [17]. The ELISA 

showed excellent sensitivity (100%) and high specificity (93%) in the diagnosis of acute Leptospira infection, as reported in 

other studies [18]. 

 In Morocco this disease is little studied. M.HARAJI et al. [19] found in El Jadida Maroc one patient, 22 years old, was 

admitted to Mohamed V hospital in El Jadida presenting clinical symptoms assimilable with leptospirosis. Mohamed ANOUAR 

SADAT [20] demonstrated that poultry market workers of Casablanca were at substantial risk of exposition to leptospirosis 

because of bad hygienic conditions and presence of rodents in both their workplace and their place of residence. 

We found that majority of cases were between February and May, this months are the months of rainfall in Morocco. 

Yanagihara Y et al [21] demonstrated that Significant exposure occurs from normal daily activities, with high rates of infection 

during heavy rainfall and flooding. 

In Mumbai, India, an eight-fold increase in disease incidence was noted after severe flooding in 2005. In Manila, 

Philippines, a large outbreak of leptospirosis was reported after tropical storms and severe flooding in October 2009. A 

higher seroprevalence of infection has also been associated with heavy rainfall and flooding in China, France, Brazil, Trinidad 

and Tobago, and French Polynesia [22]. 

In this study all cases were males, this consists with  ALAN R. KATZ et al. [23] who found in a study conducted in America 

that cases were predominately male. Sidi kacem is a rural region in Morocco, ALAN R. KATZ et al.[23] also indicated  rates 

were highest in rural areas. 

4 CONCLUSION 

1.  Studies in Morocco about Leptospirosis is very rare. 

2.  From 11 serums referred to the National Institute of Health in Rabat, Morocco during 1-1-2014 to 30-6-2015. 7 were 

positives by Elisa and 10 were positives by (SAT). 

3.  Elisa is more sensitive than SAT but in Leptospirosis another serum is very important to diagnostic this disease. 

4.  In this study we can't obtain another serum. So in this case SAT results may be correct more than Elisa. 

5.  The majority of injuries were during the rainy season, therefore we believe that rainfall helped incidence.  

6. We think that Sidi kacem region is an affected area in Morocco by Leptospirosis, It may be likely that there are many 

cases of unknown.  

7.  We recommend the need to do more studies in this area. As well as using the methods of prevention and vaccination 

against this disease.  
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