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SUMMARY 
 

     This study was conducted in the mid euphrate region (Al-Qadisya, Najaf and Karbala 

provices) during the period between 1/June 2004 to 1/ May 2006.     

     Three types of laboratory tests were used in this study for the diagnosis of visceral 

leishmaniasis in suspected patients attending to the pediatric hospitals in these provices. 

The study included 3 groups :  

     The first group included 150 child (the total patients ) admitted to Al-Qadisya, Najaf and 

Karbala hospitals and the diagnosis made on serum samples using Dipstick and Elisa tests and 

the results indicated the sensitivity of these tests to be(71.4 % and  67.4 %), respectively. 

     The second group included 33 child suspected of having visceral leishmaniasis depending on 

the clinical features and 3 tests (Dipstick, Elisa, and Bone marrow) were used for the diagnosis  

and the results indicated that the sensitivity of these tests were 21/33 (63.6%), 27/33 (81.8%),  

and 17/27 (62.9 %), respectively. 

        The third group included 17 patients who proved to be infected with VL by bone marrow 

test and the sensitivity and specificity by dipstick, Elisa, tests were 15/17 (88.23%), 16/17 

(94.1%) respectively. 

     This study proved that dipstick test was the simplest, cheapest, and rapid for the diagnosis of 

VL. It is a safe, highly sensitive (80.2%) and specific (67.4%) and can detect the disease early. 

     Concerning Elisa test, it was found to be sensitive and specific (94.1% and 100%) for 

diagnosis but there are some difficulties that may limit its use for the time being.  

     It found in this study that all children are susceptible for the disease but those who are 13-24 

month old are the most susceptible age was proved by all applied tests,  

     The present study found also that both sexes are susceptible, but the highest incidence of 

infection found among males (59.3% and 40.7%) among females respectively. 

      The present study proved that, Visceral leishmaniasis found to be more prevalent in Rural 

than Urban populations (68.3% and 31.7%) respectively. 
 

 الخلاصــة:
أرسيت ُرٍ الدزاسة في  هٌقةية الايسالأ اطّسي  في  هات ياوبلأ اليْطفا ّاط ايبف في  هقبفسيبلأ الةبفسيوة لاالٌزي  ّ يس       

-6-1لدٓ اط ابف الساقديي ف  ُيرٍ الوات ياوبلأ للويدا هيي  Visceral leishmaniasis)لغسض ت خوص الل وبًوب الق ْية) 

 . 2006-5-1إلٔ  2004

 ون الوسضٔ إلٔ ح حة هزبهوع اعتوبفا علٔ ًْع الاقص الواتخدم ف  الت خوص ُّ :لةد تن تةا 

ّاسيتخدم في    ا ً) العدف الكل  للوسضٔ ( يتْقيع إايب تِن سيسيسيب  يبلوسض 150شولت الوزوْعة اطّلٔ هي الدزاسة علٔ  

حويج ّريد   ويسض في  هليْلِنللك   عي اطرابم الوضبفا للقاول  الوابب لل Dipstick  ّElisaت خوص الوسض فقص

 علٔ التْال .                                         %71.4ّ%67.9 إى حابسوة اطختببزيي  بًت 
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 اي ً )يتْقيع إايب تِن سيسيسيب  يبلوسض( .اسيتخدهت ح حية فقْايبلأ  33ف  حوي شولت الوزوْعة الخبًوة هي الدزاسية علئ  

(Dipstick, Elisa, and Bone Marrow Tests)   للك   عي اطرابم الوضيبفا للقاولي   في  هليْلِن  أّ أيزيبف القاولي

 27/  17(لا 72.7%) 33   24/     %63.6)     ) 33/  21ًاايَ ّ  بًيت  حابسيوة ّخلْايوة الاقيْس الوايتعولة 

 .( علٔ التْال 62.9%)

ق ْية اعتوبفاً علٔ ّرْف القاول  ف  ًوْذد ًة  العسن هسيضبً هلب ب  بلل وبًوب ال 17إهب الوزوْعة الخبلخة فةد شولت علٔ     

ّالع هيبلأ ّاطعيساض الايسيسية للويسضلا  (Parasitological confirmed cases by bone marrow test) اطحويس

الواتعولة ف  الت خوص هةبزًيةً  ٌتيب ذ فقيص ًةي  العسين اطحويس    Dipstick, Elisa, and PCRّ بًت حابسوة اختببزالأ 

 ( علٔ التْال .  88.23%) 17/  15(لا 94.1%) 17/  16(لا  %88.23) 17/  15 ُ  

ُيْ اطسيِو ّاطسيسع ّاطزخيص في  ت يخوص الويسض ّأًيَ يوتيبش  قابسيوة  Dipstickأظِسلأ ًتيب ذ الدزاسية أى فقيص   

  ق ّلَ الةدزا علٔ ا ت بف الوسض هبكسا ّخ ف فقب %67.4)) ( ّخلْاوة%88.23عبلوة للك   عي الوسض )

ُْ أيضب هي الاقْابلأ ذالأ القابسوة ّالخلْاوة العيبلوتوي إط أى ّريْف  عيل الايلبوبلأ  Elisaأ دلأ الدزاسة  أى فقص 

 .ّاللعْ بلأ تزعو هٌَ اقو استعوبطً ف  ت خوص الوسض ّخباةً ف  الْقت القبضس

( ُي  اط خيس years 2الائية العوسيية ) أحبتت الدزاسة أى رووع الوسضٔ ّخباةً اط ابف هعسّضوي للإاب ة  يبلوسض ّأى     

     .تعسضبً للإاب ة  بلوسض

 أ دلأ الدزاسة إى    الزٌاوي قب و للإاب ة  بلوسض ّلكي ًابة الإاب ة ف  الر ْز أعلٔ هوب ف  الإًبث .     

ي الوٌييب ق القضييسية ( هييRural areasأحبتييت الدزاسيية أى هييسض الل ييوبًوب الق ييْية أ خييس اًت ييبزاً فيي  الوٌييب ق السياويية )     

(Urban areas( ) %68.3 علٔ التْال 31.7  %لا ). 

 

 

INTRODUCTION 
 

The leishmaniasis is a globally widespread group of diseases caused by obligatory,  

intracellular, haemoflagellate  protozoan parasites of  the genus Leishmania  (family  

Trypanosomatidae). The  disease  manifests it self in a variety of clinical forms,  ranging  from  the  

self-healing cutaneous lesions to the more serious, potentially fatal visceralizing form, and includes 

the metastasising muco-cutaneous form, and the post Kala-azar dermal leishmaniasis. 

     Visceral leishmaniasis occurs either in a typical zoonotic or an anthroponotic pattern, depending 

on the species involved. L. donovani depends on inter human transmission (1). 

 

        Leishmaniasis forced It self upon medical attention as an increasingly 

 

 significant problem over the last decade. Because of its importance,  

 

leishmaniasis is considered as one of the 6 diseases selected by WHO for its  

 

special program for research and training in tropical diseases (2). 

 

 It ranks only second to malaria among human protozoan diseases (4). 

 

Materials and Methods 
  Patients 

     A total of 150 clinically suspected visceral leishmaniasis patients were entered to Pediatric and 

Maternal Hospitals of Al-Qadisya, Najaf, and Karbala provices, during the period from June 2004 

to May 2006. All patients were admitted to hospitals have presented with clinical manifestations 

such as fever, loss of the weight, anemia, splenomegally and hepatomegally. The mean of their age 

was range from 8-120 months, from both sexes and different residency. Careful history of each 

patient was taken as name of the patient, sex, age, residency, duration of the fever, enlarged spleen, 

enlarged liver, and others notes, a fixed in the questionnaire. 
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 Methods 
     Three tests were used in this study for diagnosis of VL patients, two of them were serological 

non invasive tests (Dipstick strip test and Elisa test) to detecting the antileishmanial antibodies in 

the serum of the patients, and bone marrow (BM) test to recognize the stage of the parasite in the 

bone marrow aspiration. 

 

 Sampling  

     Four ml of blood was collected by vein puncture into two sterile test tubes, in one of them put 3 

ml of blood and leave it for about 2-4 hours, then collect the upper layer (serum) in clean test tube 

and store at 20˚C until use.  

      

 BM Technique, According to (3): 

 Dipstick Strip Test Method (Inbios International, Seattle,    USA)(4). 

     It was easy, simple, rapid, and cheap test was applied for detecting the antileishmanial antibodies 

on cellulose membrane pre-coated with recombinant (rk39) antigen cloning from L. donovani and 

L. infantum (2). 

 

Test Procedure:  
1- Allow the sera and chase buffer to reach room temperature prior to testing. 

2- Remove the Kala-azar detect strip for VL from the foil punch. 

3- Add 20 µl of the serum to the test strip in the area beneath the arrow. 

4- Place the test strip into well of a 96 well microtiter plates so that the end of the strip is facing 

downward as indicated by the arrows on the strip.  

5- Add 3 drops (150 µl) of chase buffer solution provided with the kit. 

6- Read the result in 10 minutes. It is significant that the background is clear before reading the test, 

especially when samples have low titer of antileishmanial antibody, and only a weak band 

appears in the test region (T). Results interpreted after 10 minutes can be misleading. 

 

Interpretation of the Results:    
 A Positive Result:  

     The test is positive when a control line and the test line appear in the test area as shown in Figure 

(1), a positive result indicates that the Kala-azar dipstick detected antibody to L. donovani. 

     A faint line is considered a positive result. As a guide of  interpretation, the red in the test region 

will vary depending on the concentration of antileishmania antibodies present. The test line for 

"weakly positive" sera samples may show results between a weak positive red line to a faintly red, 

almost white background. ("weakly positive" samples are those with low affinity or low titer 

antibodies against K39). 

 

 

 

 

   

 

 

 

 

Figure (1):Positive results of dipstick strip test after added serum sample 

(both lines were visible). 
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A Negative Result: 

       The test is negative when only the control line appears. A negative result indicates that the 

Kala-azar detect dipstick did not detect antibodies of L. donovani. No test line is visible in Figure 

(2).  

 

 

 

 

 

 

 

 

 

Figure (2): Negative results of dipstick strip test after added serum samples. (test line was 

invisible, while the control line was visible). 

An Invalid Result: 

       No lines appear at either the control or test line areas. The test is also invalid if no control line 

appears, but a test line is seen. It is recommended to retest using a new Kala-azar detect test for VL 

and fresh serum. 

 

Enzyme-Linked Immunosorbent Assay (5):  

     The sensitivity: the probability that the assay will be positive when the infection is 

                present. 

     The specificity: the probability that the assay will be negative when the infection is  

              absent. 

    These can calculate by using the formulas:- 

 Sensitivity = TP (TP + FN) X1OO 

 Specificity   = TN (TN + FP) X1OO 

 Where   TP = true positive 

              TN = true negative 

              FP = false positive 

              FN = false negative 

      Statistical Analysis  (5-6). 

     

Results: 
     A total of 150 clinically suspected visceral leishmaniasis patients were entered to the Pediatric 

and Maternity Hospital of Al-Qadisya, Najaf, and Karbala, during the period from June 2004 to 

May 2006. Most the patients were presented to hospital with anemia, weight loss, splenomegaly, 

hepatomegaly, and fever.The steps of diagnosis of the disease were based on the following. 

Clinical Diagnosis: 

     It is the first line for diagnosis the disease by clinical diagnosis which depends on the peculiar 

signs and symptoms related to this disease such as anemia, weight loss, enlarged spleen, enlarged 

liver, and duration of fever. This study was showed that most of the patients were suffering from 

anemia and enlarged spleen . 

 

The patients divided into three group according to test applied: 
 The First Group:  

     This group included all the clinically suspected patients (150) whom were diagnosed by Dipstick 

and Elisa tests for detection the antileishmanial antibody in their serum, 107 (71.4%) and 101 
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(67.4%) out of 150 examined patients were positive, respectively, and 43/150 (28.6%) and 49/150 

(32.6%) were negative, respectively Table ( 1). 

 

Table (1): The positive and negative cases of clinically suspected VL 

by dipstick and Elisa tests 

   Test     

 

 Positive 

 

 Negative 

 

 Total 

 

No  %  No   %  No  % 

Dipstick 107 71.4 43 28.6 150 100 

Elisa 101 67.4 49 32.6 150 100 

 

 

 The Second Group: 

     This group included 33 out of 150 clinically suspected patients which were diagnosed by three 

tests, BM, dipstick strip and Elisa. 

 

.      BM Test: 

 This is the classical method used for detection the intracellular amastigote stage (L.D body) in the 

reticulo-endothelial system) by BM aspiration, from 27 out of 33 patients (6 patients refused the 

test), the positive and negative cases of this test were 17/27 (62.9 %) and 10/27 (39.1%) Table (2). 

 The Dipstick Strip Test: 

     The results of this test which was firstly used for the diagnosis of the disease in my country, 

showed high sensitivity and specificity of this test, 21 out of 33 clinically suspected VL patients, the 

percentage of positive cases were 21/33 (63.6%), and the percentage of negative cases were 12/33 

(36.4%) Table ( 2). 

 

The Enzyme-Linked Immunosorbent Assay Results:   

     The results of this test showed that, this test was highly sensitive than others tests, 27 out of 

33(81.8%) patients were positive and 6 out of 33 (18.2%) patients were negative  

Table (2). 

      
Table (2): Positive and negative cases of 33 clinically suspected VL by  diagnostic tests. 

 

         Test Total 

No 

           Positive 

 

Negative 

         No         % No % 

Dipstick 

 

33 21 63.6 12 36.4 

 

Elisa 

 

33 

 

27 

 

81.8 

 

6 

 

18.2 

 

BM 

 

27* 

 

17 

                     

62.9 

 

10 

 

37.1 

 Six patients were rolled out of the study (rejected the test) 
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The third group : 

 Dipstick results Versus BM Results: 

     From 17 parastologically positive patients by BM test, 15 patients were positive by dipstick test, 

so, the sensitivity, specificity, PPV, and NPV of dipstick test was (88.23 %, 70%, 83.33%, and 

77.77%),  respectively Table (3). 

Table (3): Validity of dipstick test for diagnosis of VL was confirmed with results of BM 

Total 
 Bone marrow   examination   

Test 

Negative Positive 

     19      
4 

False positive  

15 

True positive 
Positive   

Dipstick 

result 
8 

6 

True negative  

2 

False negative  
Negative 

27 10 17               Total 

              X2 =7    d f =1         p < 0.05 

            Sensitivity = 15/17 x100 = 88.23 % 

           Specificity    = 6/10 x 100   = 60 % 

          Accuracy rate = (15+6) /27 x 100 = 77.77 % 

          Predictive value of positive dipstick   = 15/19 x 100 = 78.94 % 

          Predictive value for negative dipstick    = 6/8 x 100   = 75 % 

Elisa results versus B M results: 

     From 17 parasitologically positive patients were confirmed by BM test, 16 patients were positive 

by ELISA, so the sensitivity, specificity, PPV, and NPV of Elisa test was (94.1 %, 100%, 100%, 

and 90.90%), respectively Table (4).                              

Table (4):Validity of the enzyme linked immunosorbent assay test for diagnosis of VL                       

was compared to parasitological  confirmed results of bone marrow test. 

 

Total 
 Bone marrow   result   

Test 

Negative Positive 

16      

0 

False 

positive  

16 

True positive 
Positive 

Elisa result 

11 

10 

True 

negative  

1 

False 

negative  
Negative 

27 10 17                       Total 

                X2 = 22.83     d f =1 ,  p< 0.05                                                                                                          

Sensitivity = 16/17 x100 =94.1 %,            

Specificity = 10/10 x 100   = 100 %, 

Accuracy rate = (16+10) /27 x 100 = 96.2 %, 

Predictive value for positive ELISA   = 16/16 x 100 = 100 % 

Predictive value for negative ELISA   = 10/11 x 100   = 90.90 % 
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The results of the Study in relation to the Age of Patients:  

     This study revealed that the positive cases of VL patients proceed by dipstick test and Elisa, tests 

showed that the highly susceptible age group was 13-24 years old but the percentage and numbers 

of the patients were differentiate according to the test was applied. The positive cases and 

percentage were diagnosed by dipstick, Elisa, tests were 53/107 (49.5 %), 52/101 (51.5%).Table (5-

6). 

         

   Table (5): Dipstick  test  results  of  VL  in  relation to age of the  patients  

                      

Dipstick result (n=150)  

 

Age (year ) 

  

Total    Negative patients Positive patients 

% No % No %      No     

34 51 41.9 18 30.8 33            >year 

46 69 37.2 16 49.5 53    

2 years 

8 12 11.6 5 6.6 7  

3 years 

5.3 8 .3 1 6.6 7  

4 years 

6.7 10 7.0 3 6.5 7                           

    < 5 years 

100 150 100 43 100 107     

 
            Total 

           

                   X2=4.2      d f =4       p <0.05  

                                                                                                                                            

            Table (6): Enzyme linked immunosorbent assay test results of VL in  

                     relation to age of the patients      

               

Elisa  result (n=150) Age(year) 

 Total                 Negative patients Positive patients 

% No % No %      No 

36.7 55 44.9 22 32.7 33    > year               

41.3 62 20.4 10 51.5 52 2 years 

9.3 14 12.3 6 7.9 8 3 years 

6.0 9 10.2 5 3.9 4 4 years 

6.7 10 12.2 6 4.0 4 < 5 years 

100 150 100 49 100 101 Total 

          

                    X2 =15.08       d f = 4        p < 0.05  
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 Duration of the Fever: 
 
     The present study was showed that, high numbers of positive cases  were occurred after 20 days 

of infection and high percentage were recorded by, dipstick, ELISA, (81.3%, 74.3%,), respectively 

Tables( 7-8). 

Table(7)Dipstick test results of VL in relation to  duration of fever 

     

Dipstick test   result (n=150) 

Duration of fever 

(day) Total Negative patients 
Positive 

patients 

% No. % No. % No. 

16 24 51.2 22 1.9 2 7-10 

25.3 38 46.5 20 16.8 18 11-20 

58.7 88 2.3 1 81.3 87              Above 20 

100 150 100 43 100 107 Total 

            X2 =89.44      d f = 2        P < 0.05 

 

Table (8): Enzyme linked immunosorbent assay test results of VL in relation to 

duration of fever 

 

ELISA result (n=33)  

Duration of fever   

(day) 
Total      Negative 

patients 

Positive 

patients    

% No % No % No 

12.7     19     18.4            9 

       

9.9    10 7-10 

24       36       40.8 20 15.8  16 11-20 

63.3    95       40.8        20 

   

74.3  75 Above 20 

100 150      100 49 100 101 Total 

      

   X2 = 16.2     d f = 2          P < 0.05 

 

Size of the Spleen: 

     The results proved that the grade of splenomegally did not correlate with all applied tests, and 

the majority of patients having splenomegally at grade (1-5cm) by all tests (68.2%, 74.3%,), 

respectively Tables (9-10),  
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         Table(9)  :Dipstick test results of VL in relation to the size of the  spleen  

Dipstick result (n=150) Size of 

spleen  (cm) 
 Total         

    

Negative 

patient 

Positive 

patient 

% No % No % No 

63.3 95 51.2 22 68.2  73    1-5 

28.7 43 39.5 17 24.3 26 6-10 

8 12 9.3 4 7.5 8     Above 10 

100 150 100 43 100 107 Total 

                      X2 = 4.54      d f = 2     P < 0.05 

Table (10):Enzyme linked immunoserbent assay test of VL in relation to the size of the spleen 

Elisa result (n=150)         Spleen size    

(cm)         

Total            Negative 

patient 

Positive 

patient 

% No % No   %       No 

66.7 100 51 25 74.3 75 1-5 

23.3 35 30.6 15 19.8 20 6-10 

10 15 18.4 9 5.9 6   Above 10 

100 150 100 49 100 101       Total      

                X2 = 8.5        d f = 2         P < 0.05 

 

 The results of this Study in relation to the residency: 
     The present study showed and by all the applied tests that, the numbers and percentage of VL 

patients were high in the rural areas than the urban areas by dipstick, Elisa and BM tests 67/107 

(62.7 %) , 68/101(67.3 ), and 15/17 ( 88.2% ) of the rural areas and 40/107 (37.3%), 33/101 

(32.7%),  and 2/17 (11.8%) of the urban areas, respectively Table ( 11). 

 

Table(11):Positive results of three diagnostic tests for diagnosis of  VL related toresidency 

Diagnostic test Resid

ency 

Total       BM(n=17) Elisa (n=101) Dipstick(n=1

07) 

 

% No % No % No % No 

Rural 
73.2 150 88.2 15 67.3 68 62.7 67 

36.8 75  11.8 2 32.7 33 37.3 40 
Urba

n 

100 205 100 17 100 101 100 107 Total 

X2 =7.1      d f =3      P < 0.05 
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The results of this Study in relation to the Sex of Patients: 
     Table (12), showed the positive cases and percentage of the infection by dipstick strip and Elisa, 

tests were  63/107 (58.9%), 59/101 (58.4%) of the males and 44/107 (41.1 %), 42/101 (41.6 %), of 

females, respectively, and the results were high among the males than females, but non significant 

at level P>0.05 . 

Table (12): Positive results of the three diagnostic tests in relation to sex of patients 

 

                                        Positive cases of VL by the diagnostic tests        

Sex 

Total    BM(n=17) Elisa (n=101) Dipstick(n=107)  

%  No   %    No % No   % No    

 

Male 
59.2 133 64.7 11 58.4 59 58.9 63 

40.8 92 35.3 6 41.6 42 41.1 44 Female 

100 249 100 17 100 101 100 107 Total 

 

Discussion: 
     Visceral leishmaniasis, is a serious health hazard disease of tropical and subtropical countries, 

has plagued mankind since antiquity (9).  

The results of dipstick strip test in this study was consistent with the report of (10-11) . 

     The sensitivity and specificity of  dipstick test were (88.23% and 60%) in  present study and this 

similar to the results of same test used by (10), and this may be because of the same causative 

agents (L. donovani) of the disease. 

     The sensitivity dipstick and Elisa tests were 71.4% and 67.4%, this results were congurlated with 

the results of (12) in India who found the sensitivity of  dipstick test was range from 67% to 80% by 

using the same antigen (rk39), but the results of Elisa were high than  my results and this may be 

due to the species of the Leishmania parasites or type of the antigen was applied. 

     The results of dipstick test in present study showed (88.23%) sensitive, (60%) specific and 

(78.94%) PPV, and these results similar to the results of the same test by (13) in Sudan who showed 

(92%) sensitive, (59%) specific, and (81%) positive predictive value (PPV), and this may be due to 

use the same antigen. The sensitivity of the dipstick test in present study were less than the results 

of several studies from Indian subcontinent by (15-16) who used  the same test (was to be 100% 

sensitive).  

     The present study, showed that, the sensitivity of rk39-Elisa test was (94.3%) and this similar to 

the results obtained by (10) in India who used the same test (100%) for diagnosis of VL. 

     In Iran, (11), found the sensitivity of dipstick test was (52.27%) for diagnosis of clinically 

suspected VL cases.  

     In Brazil, (12), found that, the dipstick test was shown to have 61 to  75% specificity, and 72% 

to77% sensitivity, compared to 100% specificity for both Elisa and 71% to 88% sensitivity for 

Elisa.  

     The present study proved fact that, the Immunochromatographic test was sufficiently sensitive 

and quite specific, rapid, and noninvasive pluses dose not require much expertise or elaborate 

equipment and it can be used for diagnosis of visceral leishmaniasis in remote endemic areas and 

these results were completely similar with study of (11) in Iran. 

     The sensitivity and specificity of rk39-Elisa antigen recorded in the present study, 94.1% and 

100%, respectively, these results were equivalent with the results of rk39-Elisa test to detect 

Leishmania infection in Brazil by (12-13). The present study showed that the high percentage of 

infection with L. donovani recorded in the children, and these present results also similar with the 
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results reported by (15), who proved that, the most affected age group was two years of old in 

Kenya.  

     The present study recorded that, the high percentage of  L. donovani  infection was occurred 

mostly in age group of 13-24 months old (49.5%), and low percentage of infection was  occurred in 

age group above 49 months, and the results were showed, non significant differences between the 

diagnostic tests at level P>0.05. These results generally were congruenced with the results of many 

studies in different areas of Iraq (16). The results of present study agreed with the results of (17).  

      The present study proved that, the higher percentage of visceral leishmaniasis infection occurred 

in the rural areas (68.3%), while the lower percentage of infection in the urban areas (31.7%), and 

these results agreed with the results of previous studies in many areas of Iraq (16-17-18). 

      The results of this study recorded that, the high percentage of infection with              L. donovani 

occurred in the males (59.3%), while the low percentage of infection with this parasites occurred in 

the females (40.7%) and these results  found similar to the results of many studies in different areas 

of Iraq (19-20). 
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