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Abstract                                                                                                                                  

Background: Leishmaniasis is a complex of diseases ranging from self-healing cutaneous 

lesions to fatal visceral disease. The beneficial effects of vitamin D on protective immunity are 

due in part to its effects on the innate immune system. 

Objective: To measure vitamin D level in cutaneous leishmaniasis-infected Sudanese 

patients.  

Materials and methods: In a case-control study, 300 patients were enrolled. 200 of them 

were diagnosed as cutaneous leishmaniasis cases and 100 as control patients (without cutaneous 

leishmaniasis infection). 5 ml. of venous blood were collected in ethylenediamine tetraacetic acid 

(EDTA) containers. Plasma was separated, and stored frozen at -80ºC. Plasma vitamin D level 

was estimated using competitive enzyme-linked immunosorbent assay (ELISA). 

Results: Among the Leishmania patients, the frequency rate of males investigated was found  

higher (115/57.5%) than females (85/42.5%). The study revealed an insignificant difference in 

the mean values of patients’ plasma levels of vitamin D when compared to those of the control 

group (p = 0.993). 

Conclusion: Cutaneous leishmaniasis patients investigated in this study had unexpected normal 

vitamin D levels, since vitamin D levels was supposed to be lower in such patients.                                                                               
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Introduction 

Leishmaniasis is the group of diseases initiated through the bite of a female phlebotomine sand 

fly vector. Leishmaniasis is endemic in over 98 countries and constitutes a widespread disease  
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burden affecting many regions of the world. Leishmania spp. protozoa are inoculated into the 

mammalian skin during a sand fly blood meal at the onset of infection. Although most         

Leishmania spp. are introduced through the skin, the clinical syndrome caused by these protozoa 

can be widespread, influenced most heavily by the identity of the infecting species. Most 

fatalities are due to visceral leishmaniasis, in which Leishmania spp. disseminate from the site of 

skin infection to visceral organs where they can cause pathology1.                                                           

The most common form of leishmaniasis is localized cutaneous leishmaniasis (LCL). A range of 

cutaneous manifestations occurs due to Leishmania infection. The lesions of LCL are painless 

and can be self-heal without treatment. However, disease resolution can take several months and 

leave disfiguring scars. In recent years vitamin D has become a buzzword in disease prevention 

and treatment. No longer is vitamin D considered solely a regulator of calcium and bone 

homeostasis; it is now recognized to have a diverse range of physiological functions, including 

cellular differentiation, proliferation, activation, and death2.                                                               

Humans primarily obtain vitamin D through skin exposure to ultraviolet B (UVB) irradiation, 

cleaving 7-dehydrocholesterol, stored in the epidermis, and following isomerization forming 

vitamin D3. Alternate dietary sources of vitamin D3 (animal-derived) and vitamin D2 (plant- and 

fungus-derived) are also available. Evidence exists that vitamin D has a potential antimicrobial 

activity and its deficiency has deleterious effects on general well-being and longevity. Vitamin D 

may reduce the risk of infection through multiple mechanisms. It boosts innate immunity by 

modulating production of anti-microbial peptides (AMPs) and cytokine response. Vitamin D and 

its analogs via these mechanisms are playing an increasing role in the management of skin 

diseases3. 
 

Materials and methods  
 

This was a case control study conducted among Sudanese patients presenting with cutaneous 

leishmaniasis . Ethical approval to run the study was taken from the University of Science and 

Technology (Khartoum, Sudan). Data were expressed as percentage and differences in variables 

mean levels between the two groups and tested by Student’s 𝑡-test. Confidentiality of 

information regarding patients investigated was maintained. Permission to collect the specimens 

was obtained from the authorities of the hospital where clinical specimens were collected. 

Sampling was a non- probability purposive sampling type, and sample strategy was convenience 

where the study population was selected on the basis of accessibility. A written consent was 

obtained from all participants of the study. 

300 patients were enrolled in the study. 200 of them were diagnosed as cases and 100 as control 

patients (without cutaneous leishmaniasis infection). 5 ml. of venous blood were collected in 

EDTA containers. Plasma was separated, and stored frozen at   -80ºC. Plasma vitamin D level 

was estimated using a 3rd generation, competitive enzyme-linked immunosorbent assay (ELISA) 

machine (Fortress, Germany). 
 

Results  
 

Among the Leishmania patients, the frequency rate of males investigated was found  higher  
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(115/57.5%) than females (85/42.5%).                                                                                                                            

Regarding the age incidence, the higher proportion of leishmaniasis patients (47%) was found 

among the age range 12-29 years, followed by (34%) in the age range 30-47 years and (19%) in 

the age range 48-65 years. 

As shown in Fig. (1), The mean values of vitamin D levels among the leishmaniasis patients was 

34.464 ± 12.4614; and that for the control group cases was 34.450 ± 12.0599. This finding 

revealed an insignificant difference in the mean values of plasma levels of vitamin D among the 

leishmaniasis patients as compared with those of the control group (p = 0.993).  
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Fig. (1): Mean vitamin D level (ng/ml) among leishmaniasis and control patients 

 

Also, Fig. (2) exhibits no significant difference in the mean levels of Vit D among male 

leishmaniasis  patients as compared with those among female leishmania patients (p = 

0.431).   
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Fig. (2): Mean vitamin D level (ng/ml) among male and female leishmaniasis  patients   
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Discussion  
 

The recent discovery of vitamin D ability to induce antimicrobial peptide gene expression, 

explained, in part, the ‘antibiotic’ effect of vitamin D and greatly renewed interest in the power 

of this vitamin to improve immune function. Subsequent work indicated that this regulation is 

biologically important for the response of the innate immune system to wounds and infection; 

and that its deficiency may lead to suboptimal responses towards the bacterial and viral 

infections4.                                                                                                                                                

Still, very little is known about the role of vitamin D in parasitic diseases, such as leishmaniasis. 

This disease involves a spectrum of different clinical syndromes, all of them are characterized by 

a large amount of tissue damage, and sometimes leading to necrosis5. 

The present study revealed an insignificant difference in vitamin D levels among patients with 

cutaneous leishmaniasis when compared to control patients. Previous studies confirmed the 

important role of vitamin D for regulating immune responses depending on Th-1 cells6.                       

Ramos-Martínez and his colleagues reported that owing to the involvement of vitamin D in 

inflammation and wound healing, its role in leishmaniasis must be relevant, and could be used as 

an adjuvant for the control of this parasitic disease; opening a possibility for a therapeutic 

application5. 

Conclusion: Cutaneous leishmaniasis patients investigated in this study had unexpected normal 

vitamin D levels, since vitamin D levels was supposed to be lower in such patients.                                                                               
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