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ABSTRACT 

Background: Cutaneous leishmaniasis is a public health problem whose diagnosis depends on the various methods used 

together to get better sensitivity and specificity. The Direct immunofluorescence (DIF) is a method for the diagnosis of 

American cutaneous leishmaniasis (ACL) has not been largely studied. 

Objetive: to validate DIF for the diagnosis of ACL.  

Patients/Methods: this study included 72 patients with confirmed diagnosis of ACL to determine sensitivity and 55 patients 

with skin lesion, but carriers other diseases to determine specificity. For each patient, were obtained skin biopsy imprints on 

glass slides. In the next step, was added fluorescein-labeled polyclonal antibody diluted 1:20. Positivity was considered based 

on the finding of intra or extracellular fluorescent oval-shaped amastigotes.  

Results: the clinical results showed a predominance of cutaneous form (84,9%) and only 15,1% of mucosal form. The direct 

immunofluorescence showed sensitivity of 72,2 ± 10,4% (n = 72, CI 95%) and specificity was 96,3 ± 5,0% (n = 55, CI 95%). 

The positive predictive value was 96,3 ± 4,3% (n = 74; CI 95%), negative predictive value was 72,6 ± 10,1 (n = 75; CI 95%) 

and accuracy was 82,7%. Thirty five (89,7%) of 39 samples were identified as Leishmania Viannia subgenus by PCR-RFLP.  

Conclusions: the indicators of validity were satisfactory and another advantage was quick diagnosis. Therefore, we believed 

that DIF was validated for the diagnosis of ACL in Brazil. 

KEYWORDS:  American Cutaneous Leishmaniasis, Diagnosys, Direct Immunofluorescence, Leishmania Viannia 

Braziliensis 

INTRODUCTION  

American cutaneous leishmaniasis (ACL) is a difficult-to-control parasitic infectious disease caused by parasites of 

the Leishmania genus. It causes physical and psychological problems, leading to socioeconomic losses for affecting individuals 

in the most productive phase of their lives9,30. 

The diagnosis of ACL includes clinical, epidemiological and laboratory findings. The existence of a broad spectrum 
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of clinical aspects that may be confused with those of other diseases and an overlap of endemic regions for ACL and some of 

these diseases make laboratory tests increasingly relevant in confirming the diagnosis. An investigation of the database of the 

National Information System for Notifiable Diseases (SINAN), Brazilian Ministry of Health, showed that laboratory tests were 

decisive for the diagnosis of various diseases in 77.6% of cases of ACL in a historical series from 2001 to 20058. 

Laboratory tests can be classified into techniques for detecting the parasite (direct demonstration of parasites, culture, 

hamster inoculation, histopathological examination and Polymerase Chain Reaction) and immunodiagnostic techniques 

(Montenegro skin test – MST, indirect fluorescent antibody test, and ELISA)4,19,36. 

Parasitological techniques, such as demonstration of amastigotes and culture, are laborious and time-consuming and 

cannot be automated. Direct demonstration of the parasite has low sensitivity indirectly related to duration of the lesions.  

Histopathological examination is recommended by the Brazilian Ministry of Health in the routine diagnosis of ACL. 

However, it has low sensitivity and may vary, especially when Leishmania (V.) braziliensis is the species involved. In many 

clinical cases, in the absence of the parasite, the diagnosis is based on the description of inflammatory cell manifestations17. 

Another of its disadvantages is sample collection via skin biopsy, which is an invasive technique that requires trained 

professionals. For these reasons, histopathological examination is not routinely used in the Brazilian health services21. 

Indirect immunofluorescence (IIF) is a serological technique widely employed and which shows satisfactory results; 

however, it fails in terms of specificity in relation to other diseases. MST is antigen-dependent and may be negative early in the 

disease, in the diffuse form of ACL and in immunocompromised patients. In general, immunological methods have other 

limitations such as positivity in patients clinically cured22. In addition, there is proven cross-reactivity observed against 

Leishmania chagasi and Trypanosoma cruzi44 and other diseases such as lepromatous leprosy and South American pemphigus 

foliaceus. 

Direct immunofluorescence (DIF) is a technique which has not been largely studied for the diagnosis of ACL. There 

are positive reports of its use in tissue samples of lymph nodes obtained from dogs with Visceral leishmaniasis (VL)23,24. 

Currently, a combination of laboratory techniques is used for confirmation of ACL so that they will complement each 

other, since all of them present limitations. Considering the above-described picture of the diagnosis of ACL, this study aims to 

validate the DIF technique for the diagnosis of ACL. 

MATERIALS AND METHODS 

This study included patients seen at the Dermatology Service of the University Hospital of Brasilia, which is a 

reference center for the diagnosis and treatment of ACL in Brazil, from August 2007 to July 2010. We included 72 patients 

according to the following inclusion criteria: patients with a diagnosis of ACL in the cutaneous and mucosal forms confirmed 

by clinical and epidemiological history, in addition to positivity in at least two routine laboratory tests; treatment-naïve patients 

or patients with recurrence of the disease who did not undergo specific treatment for ACL 6 months prior to sample collection; 

and patients who agreed to participate in the study by signing a consent form. For analysis of specificity, we included samples 

obtained from patients with skin lesions that had received a different diagnosis.  
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Laboratory Tests for the Diagnosis of ACL: MST was performed via intradermal inoculation of promastigote forms 

of Leishmania (L.) amazonensis (WHO reference strain MHOM/BR/73/PH8 - Center for Immunobiological Production and 

Research/ Paraná, Brazil). Reading was done through wheal measurement after 48 hours27. For IIF, positivity was considered in 

dilutions starting at 1:4041. On histopathological examination, presence of amastigotes in cellular inflammatory infiltrate was 

investigated42. For direct demonstration of amastigotes, imprints of skin lesions on slides stained with Giemsa were 

examined15. Culture was performed with a sample obtained from aspirates of the edge of the lesion18, followed by seeding in 

NNN medium32. 

Direct Immunofluorescence: we used two kits for DIF (Leishmania Cell, Cellabs, Australia). Each kit was composed 

of a vial containing 1.25 ml of fluorescein isothiocyanate (FITC)-labeled anti-IgG conjugate and a vial containing 2.5 mL of 

glycerol and Evans blue in alkaline medium (mounting reagent). Skin tissue fragments were obtained through a 4 mm punch 

skin biopsy. The fragments were pressed against glass slides (6 compressions per slide) using a tweezer. The slides were 

identified and stored in a freezer at -30°C until fixation. Then, each slide was dipped in ice acetone bath, and 25 mL of the   

anti-IgG conjugate diluted 1:20 were added to each imprint. The slides were incubated for 30 minutes at 37°C in a moist 

chamber and washed with saline solution. After drying, a drop of the mounting fluid was added (glycerol and Evans blue in 

alkaline medium) and covered with a coverslip. Reading of the reaction was done using an immunofluorescence microscopy 

with a 40x objective. Positivity was considered when fluorescent intra or extracellular amastigotes were found. 

Polimerase Chain Reaction – Randon Fragment Length Polimorphysm (PCR-RFLP): each patient had a sample 

of their damaged skin tissue biopsied and then pressed at three different points of a piece of filter paper. After drying, it was 

put in an envelope and stored at 4°C. The PCR-RFLP technique followed the methodology previously described45, but with 

some modifications concerning DNA extraction, as indicated below. The samples on filter paper were cut with sterile scalpel 

and placed in a sterile vial previously identified. Next, the nucleic material was extracted using 30 microliters of sterile water, 

followed by stirring in vortex-like apparatus and subsequent heating at 96°C for 10 minutes in a dry block heater. 

Statistical Analysis: the indicators of validity provided for diagnostic study were calculated. It was followed the 

matrix for calculation of indicators for serological tests13 to obtain the values of sensitivity (SE) and specificity (SP), the 

positive predictive value (PPV), negative predictive value (NPV), and the accuracy (A) of the DIF test.                                    

SE = [TP/(TP + FN)×100], SP = [TN/(TN + FP)×100], PPV = [TP/TVP + FP)×100] and  NPV = [TN/(TN + FN)×100] and      

A = [(TP + TN) /(TP + TN + FP + FN) x100] where TP represents true positive, TN represents true negative, FP represents 

false positive and FN represents false-negative. To analyze the specificity of the DIF test, we performed tests on glass slides 

with skin lesions of patients who had received a different diagnosis. For these patients, the diagnosis of ACL had been 

excluded. A comparison between DIF test and direct demonstration of the parasite was done using the Chi Square test, Epi Info 

software, version 7 (Centers for Disease Control and Prevention, Georgia, USA). Intervals of prevalence (P) were also 

calculated to determine the limits for true frequencies of the sample contained. For this purpose, it was used the interval 

prevalence equation: P ± 1.96 ÖP(1-P)/n. 
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Ethical Issues: this study was approved by the Ethics Committee of the School of Medicine, University of Brasilia       

(Number 046/2007). All patients included in this study were asked to participate voluntarily and signed an informed consent in 

accordance with Resolution 196/96 of the National Health Council.  

RESULTS 

Epidemiological and Clinical Data of Patients with ACL:  we included 72 patients, of whom 49 (68.1%) were men 

and 23 (31.9%) were women. Fifty-five (76.4%) patients had a single skin lesion, while 14 (19.4%) had from 2 to 4 lesions, 

and only 3 patients (4.2%) had five or more lesions. As for clinical form, 64 (88.8%) of the patients were diagnosed with 

Cutaneous leishmaniasis (CL) and 8 patients (11.2%) presented the mucosal form (MCL). The disease was diagnosed in 64 

(88.8%) cases for the first time, while it relapsed in 5 (7.0%) patients who had already been diagnosed and treated. This datum 

was not found in the case of three patients. 

Routine Tests: the results and sensitivity of each routine method for diagnosis of ACL are shown in Table 1 

Regarding parasitological techniques, direct demonstration of amastigotes showed positivity in 36 (50%), and culture showed 

positivity in 34 (47.2%) samples. MST had a sensitivity of 91.9%, while IIF had a sensitivity of 73.1%. 

PCR-RFLP: was performed in 56 samples of 72 patients. The reaction was positive in 39 out of 56 samples (SE = 

69.6%). The controls amplified from strains of Leishmania (L.) amazonensis and Leishmania (L.) donovani showed no 

digestion, validating the reaction. 

PCR-RFLP showed that 35 (89.7%) out of 39 samples had a digestion pattern consistent with the subgenus Viannia, 

while 1 as classified as belonging to the subgenus Leishmania and 1 presented a digestion pattern not compatible with the 

species that cause ACL. Other 2 (5.0%) samples showed different bands, which did not allow classification of the subgenus. 

DIF : was positive in 53 (SE = 73.6% ± 10.4%) samples. In most cases (46 out of 53), the finding of a slide was in 

agreement with the finding of a second slide. Among the samples from patients with MCL, positivity was found in 5 of 8 

(62.5%), whereas positivity was found in 48 of 64 (75%) samples from patients with ACL. DIF results were negative in 15 out 

of 19 patients with a single lesion. 

Table 2 relates DIF results with others clinical data and PCR-RFLP results. The DIF test showed more negativity in 

patients with lesions longer, especially 12 or more months. However, patients with MCL form showed more positivity 

comparing relative values of patients carriers of CL form. 

Regarding specificity, when the DIF technique was performed on slides with imprint from skin lesions of patients 

with other diseases (n = 55), rounded fluorescent forms were visualized in only two of them. These two cases were diagnosed 

as Sporotrichosis and Chromomycosis.  DIF showed specificity of 96.3% ± 5.3. Considering the results of both sensitivity and 

specificity, we calculated the positive and negative predictive values and the accuracy of the DIF test. PPV was 96.3%, while 

NPV was 72.6%, and accuracy was 82.7% (Table 3). 

When comparing DIF and direct demonstration of the parasite, we found x2 = 7.29 and p = 0.0069 (95% CI, p <0.05), 

which demonstrates that there was a statistically significant difference between the two techniques (Chi Square). 
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Discussion: the methods for demonstrating the parasite to achieve the right diagnosis is recommended22 such as direct 

demonstration, culture, and histopathological examination. Given the low sensitivity of these methods, immunological 

techniques such as ELISA, IIF, and MST are usually employed as complementary techniques22. In this complex diagnostic 

scenario, in which sensitivity and specificity are not always satisfactory, DIF is a promising option that can be adopted.  

In this study, DIF showed higher sensitivity than direct demonstration of amastigotes. DIF was 45% more sensitive 

than direct demonstration, considering that the sample is obtained in the same way in both techniques. Furthermore, there was a 

statistically significant difference indicating that the use of an antibody labeled with a fluorescent substance allowed greater 

visualization of amastigotes compared to those present on stained slides used for direct demonstration (p <0.05). 

The indices of positivity for direct demonstration of amastigotes in lesions caused by Leishmania (V.) braziliensis 

vary, especially because of the smaller diameter and scarcity of parasites in ACL6,7,23,47. There is considerable variation 

concerning the sensitivities found for direct demonstration, ranging from 14 to 89.7%5, 16,21,28,29,31,37.  

When compared to culture, DIF also showed satisfactory sensitivity, higher than the average found by several authors, 

which ranged from 28.6 to 89%5,16,18,31,35,34,37,46. In addition, culture presents some limitations, such as the possibility of 

bacterial contamination and the delay in yielding the final result, which can take up to 30 days.  

A fact that drew attention was the good performance of DIF, whose sensitivity was statistically the same as that of IIF, 

a serological method that has high sensitivities, even though they are quite variable, between 34 and 82.9%11,12,28,29,31,33. On the 

other hand, the IIF test has disadvantages, which include impossibility of automation, cross-reactivity in sera from patients with 

diseases such as Chagas, Paracoccidioidomycosis, Pemphigus foliaceus, and other deep mycoses9, and the possibility of a 

false-negative result in patients with the cutaneous form of the disease, especially in cases with few lesions. 

We found few validation studies on DIF for the diagnosis of Leishmaniasis. Two of those studies concern samples 

obtained from lymph nodes of dogs for the diagnosis of VL. The technique showed a positivity of 93.3%24 and 92.68%23 in the 

samples evaluated. Based on the data, the authors concluded that the DIF method should be used to confirm suspected cases of 

canine VL in endemic regions. 

Parasitological techniques have an ideal specificity; however, they depend on the presence of the parasite so that it can 

be demonstrated, which leads to a highly variable sensitivity. On the other hand, techniques based on the demonstration of 

antibodies often present a high detection capability, but positivity reaction is not always specific. Therefore, in spite of the 

many advances in diagnosis, most reference centers for ACL in Brazil use four or even five techniques to increase sensitivity 

and specificity. 

When DIF was performed on samples from patients with other diseases, we also obtained good results, since 

fluorescence of structures similar to amastigotes led to non-specific reaction in only 2 (3.7%) of the 55 samples analyzed. 

These structures were slightly oval, with about the size of a Leishmania species, but they were extracellular. 

The positive predictive value of DIF was high (96.2%). Thus, when positive, DIF indicates Leishmania infection with 

high reliability. It should be noted that the study of the medical records of the two cases in which there was a positive reaction 

revealed diagnosis of Chromomycosis and Sporotrichosis, demonstrating possible non-specificity, which should be studied in 
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the future in other infectious diseases, especially those caused by fungi. 

ACL may be confused with Sporotrichosis, considering either clinical signs or cross-reactions in immunological tests; 

thus the importance of carrying out a differential diagnosis between the two infections40. One should not dismiss the 

possibility, however small, of co-infection with Sporothrix schenkii and Leishmania1. There may be cross-reactivity between 

the antibodies for both diseases among patients with ACL (R. Almeida-Paes, unpublished results) and among patients with 

sporotrichosis3. Presence of several ellipsoid and round structures inside and outside macrophages were reported and 

highlighting the similarity with Leishmania in a patient with ulcerative lesions with positive culture for Sporothrix schenkii20. 

The accuracy of the DIF test was 82.7%. Despite its high specificity, the method, as well as histopathology and direct 

demonstration of amastigotes, depends on the presence of the parasite in the imprint, which directly influences the sensitivity 

of the technique. In addition to the lack of scientific articles evaluating the sensitivity of DIF, no studies to determine the 

specificity of the same technique were found in a literature review on the subject. 

Of the samples subjected to PCR-RFLP, 36 (92.3%) showed two bands (80 and 40 bp), confirming the subgenus 

Viannia. There is prevalence of Leishmania (V.) braziliensis in several regions of Brazil2,3,10,12,16. In the Central-West        

region - place of infection most often reported by patients included in the study - the predominance of this parasite was 

reported25,38 as well as the occurrence of specific sand fly vectors in the transmission of the parasite39. 

The sensitivity to PCR found in this study was expected to be higher. It is believed that factors such as collection of 

the imprint on filter paper and the time during which the samples were stored may have influenced the result. It was observed 

that samples collected early in the project produced more negative results.  

It should be noted that it is easy to perform the DIF test, since there is only one incubation step, which takes 30 

minutes. Thus, it is possible to prepare 30 slides (15 patients) for reading in one hour. However, it is important to consider that 

there are limitations to this technique, since collection of the material is invasive and requires professional expertise and 

adequate sanitation. We suggest studies with other forms of sample collection, such as direct apposition of the slide at the edge 

of the scarified lesion or preparation of slides with aspirate specimens. 

The World Health Organization classifies Leishmaniasis as a neglected disease that predominantly affects people with 

low purchasing power in a development countries48. Investment in diagnosis and treatment has been relegated because it does 

not show to be profitable. The choice of the most affordable and effective method should be made by the institutions 

responsible for public health, since early initiation of treatment depends on the diagnosis of the disease43.  

The validity of a diagnostic test result is measured by its capacity to accurately determine positivity in people who are 

truly sick and negativity in people who are healthy14. This is important for public health measures, since this is necessary in 

order to apply diagnostic techniques that are appropriate for population studies with the objective of diagnosing individuals 

affected by the disease in its preclinical and clinical stage. 

Based on the good results of the validation tests and on the advantage of fast results, it is believed that DIF can be 

adopted as a routine technique for ACL in outpatient care, especially in cases of infection with Leishmania (V.) braziliensis.  
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APPENDICES 

Table 1: Results Regarding Sensitivity of Diagnostic Tests in Samples of 72 Patients with American Cutaneous 
Leishmaniasis Seen at the University Hospital of Brasilia from August 2007 to July 2010 

Result Culture Direct 
Demonstration 

IIF MST Histopathological 
Examination 

Positive (sensitivity%) 
Negative 
NP 

34 (47.2) 
38 
- 

36 (50) 
36 
- 

49 (73.1) 
18 
5 

57 (91.9) 
5 
10 

18 (25.7) 
52 
2 

   NP: test not performed. IIF:  Indirect Immunofluorescence Test. MST:  Montenegro skin test. 

 

Table 2: IFD Results Related with Clinical and Laboratorial Data of 72 Patients with Confirmed Diagnosis 
of American Cutaneous Leishmaniasis Seen at the University Hospital of Brasilia from 

 August 2007 to July 2010 

Clinical Data 
IFD 

Positive Negative 
Number of Patients 52 20 
Clinical Leishmaniasis form   
      Cutaneous 48 17 
      Mucosal 04 03 
Number of Skin Lesions   
      01 37 15 
      02-04 12 03 
      05-09 02 01 
      Not related 01 01 
Duration of Lesions    
     < 1 month 02 0 
     1-3 months 23 08 
     4-6 months 15 04 
     7-12 months 03 01 
     > 12 months 04 05 
     Not related 05 02 
Recidive form   
     Yes 02 03 
     No 47 17 
     Not related 03 0 
Leishmania Subgenous by PCR-RFLP In 39 Patients In 16 Patients 
     L. (Viannia) 26 09 
     L. (Leishmania) 01 0 
     Not classified* 01 02 
     Negative 11 05 
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Table 3: Indicators of Validity (Sensitivity, Specificity, Predictive Values, and Accuracy) for the Direct 
Immunofluorescence Test Performed on Tissue Imprint Samples Obtained from Skin Lesion Biopsy of 72 Patients with 
Confirmed Diagnosis of American Cutaneous Leishmaniasis Seen at the University Hospital of Brasilia from August 

2007 to July 2010 

Imprints on 
Slides 

Sensitivity% 
(95% CI) 

Specificity% 
(95%  CI) 

Predictive Value 
(95% CI) 

Accuracy (%) 

   Positive Negative  
Patients 
diagnosed 
with ACL 
 
Patients with 
other diseases 

73.6 ± 10.4 
(No. = 72) 

 
 
 
 

96.3 ± 5.3 (No. = 55) 

96.3 ± 4.3 
(No. = 74) 

72.6 ± 10.1 
(No. = 75) 

82.7 

CI:  confidence interval. 


