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Visceral leishmaniasis has been recognized as an important public health
problem in Iraq for the last 50 years, particularly in the southern gover-
norates owing to its considerable impact on morbidity and its potential to
spread in outbreaks and epidemics which impose a heavy burden on the na-

Keywords: tional health services. This study was conducted to evaluate the effectiveness

of the national control measures in reducing the number of Kala-azar cases
Leishmaniasis in Al-Diwaniyah governorate (which is a known endemic focus in Iraq), for
Kala-Azar ' the years 2007 and 2008. The results of this study at the district level for the

years 2007 and 2008 regarding the number of Kala-azar cases and applica-
tion of control measures revealed that the Kala-azar incidence rates in Al-Di-
waniyah governorate for the years 2007and 2008 were 1.4 and 0.8 per 1000
in children less than five years, respectively. The number of Kala-azar cases
recorded for the year 2007 was 399 cases, which constituted 12.2% of the
total cases in Iraq, this included 216 cases (54.1%) from areas where active
control measures (spraying, rodents control campaign and euthanization of
jackals and stray dogs) were not applied, and 183 cases (45.9%) from areas
were such measures were applied. In the year 2007, the differences in the
number of cases between areas without and areas with control measures
were highly obvious in all districts. In the year 2008, the differences in the
number of cases between areas without and areas with control measures
were highly obvious in all districts with the exception of Al-Hamza district.
Comparison of the number of cases recorded during the year 2007 in areas
before active intervention with the number of cases recorded in the same ar-
eas during the year 2008, after this intervention revealed that these active
control measures were 58.8 % effective in reduction of Kala-azar cases.

Control measures

the disease means that each focus requires specific
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INTRODUCTION

Although leishmaniasis is an important public
health problem, current efforts to control this
problem are insufficient. The wide diversity of
both the clinical and the epidemiological forms of

control principles and methods (Neouimine.
1996). Leishmaniasis occurs mostly in rural areas
of warm and tropical countries where public
health infrastructures are inadequate, increasing
incidence of leishmaniasis is related to several rea-
sons, the majority of them depend on human activ-
ities, such as environmental modification as the
construction of dams and irrigation of channels
(Bryceson, 1998). In Iraq, especially in the middle
and southern governorates, visceral leishmaniasis
was regarded as an endemic disease since 1954
(Al-Naddawi et al,2000); deterioration of health
and vector control services during the previous
wars and economic sanctions imposed on Iraq in
1990 with all their sequences (e.g., poverty, malnu-
trition, etc.) contribute to the outbreaks of leish-
maniasis in the area (Alwan., 1985; AL -Rahim,
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1994; Al-Majeed, 2001). The success of control
measures depends on a basic understanding of the
epidemiology of the disease, the cultural and social
customs of the population and periodic evaluation.
Such evaluation is important to determine their ef-
fect on the incidence of the disease, to assess cost-
effectiveness and to adjust control strategies, if
necessary (Marquorat et al, 2000; Paettanayk,
2001). Only one study was done to evaluate the na-
tional Kala-azar control measures in Wasit gover-
norate for the years 2001 and 2002 (Abdul Rahim,
2004). So, this study was conducted to evaluate the
effectiveness of the national control measures in
reducing the number of Kala-azar cases in Al-Di-
waniyah governorate (which is a known endemic
focus in Iraq), for the years 2007 and 2008.

PATIENTS AND METHODS

This is a biometry study; it was designed to evalu-
ate the outcome of Kala-azar control program
(complete control measures) by using before-after
program comparison as mentioned in Gordis
(1996). Data were collected from the C.D.C. centre,
Baghdad, regarding the number of Kala-azar case
recorded, their age, place and time and the applica-
tion of complete control measures in the year pre-
vious to the year in which the cases occurred (at
the end of application campaign, the area was con-
sidered have received complete control measures)
at district level of the governorate for the years
2007 and 2008. The incidence rates at governorate
and district levels for the years 2007 and 2008
were compared. The number of cases reported in
2007 in the areas that were not involved by com-
plete control measures was compared with the
number of cases in the same areas in 2008 after ap-
plication of complete control measures to find out
the percent of the reduction in the number of cases
calculated using the following equation;

No.of cases before application - No. of cases after application ;

No.of cases before applicatio n

100

Statistical analysis

Data were analysed statistically using the follow-
ing procedures: Descriptive statistics: frequencies
and percentages and Inferential statistics: Chi-
square test had been applied for the statistical dif-
ference at the level of significance 0.05.

RESULTS

The results presented in this study are based on
the analysis of 639 Kala-azar cases reported in Al-
Diwaniyah governorate for the years 2007and
2008 which constituted 11.0 % of total cases in
Irag. There were 399 cases reported in the year
2007 and 240 cases in 2008 (12.3% and 9.4 % of
the total cases reported in Iraq, respectively).
These results are shown in Table-1. Table-2 shows
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that children less than five years constituted 97.7
% of cases reported in Diwaniyah governorate in
that period, while those five to ten years consti-
tuted 2.3 % of the cases; and no cases were re-
ported above the age of 10 years. Table-3 shows
the incidence rates of reported Kala-azar cases in
different governorates of Iraq in children less than
five years of age for the years 2007 and 2008. The
incidence rates of the disease in Diwaniyah gover-
norate were 142.4 and 83 per 100000 respectively
for that period, while for overall Iraq they were
86.6 and 66 respectively for that period. Figure 1
shows that the majority of cases (81.2%) were re-
ported from southern governorates (Wasit,
Theqar, Messan, Al-Diwaniyah, Basrah, Al-
Muthanna, Babil, Karbala, and Al-Najaf), while a
minority of cases (5.4%) were reported from
northern governorates (Al-Tameem and Nineveh),
and 13.4% of cases from middle governorates
(Baghdad, Diyala, Salahaldin and Al-Anbar).

Table 1: Number of Kala-azar cases reported in
Al-Diwaniyah governorate and overall Iraq* for
the years 2007 and 2008

The Kala-azar cases

year Iraq Al-Diwaniyah governorate

(Number)  (Number and percent)
2007 3236 399 (12.3 %)
2008 2548 240 (9.4 %)
Total 5784 639 (11.0 %)

* With the exception of Kurdistan territory

Table 2: Age distribution of Kala-azar cases in
Diwaniyah governorate for the years 2007 and
2008

The Age group Total
year <5 years 5-10years
Number and Number
percent and percent
2007 391(98.0%) 8 (2.0%) 399
(100%)
2008 233(97.1%) 7 (2.9%) 240
(100%)
Total 624 (97.7%) 15 (2.3%) 639
(100%)

Table-4 and Figure-2 show that 550 cases
(86.07%) were reported in winter and spring sea-
sons (December-May, inclusive) of the years
2007and 2008, while only 89 cases (13.92 %) re-
ported in the summer and autumn seasons (June-
November, inclusive) of that period. These sea-
sonal variations are highly obvious. Table 5 shows
the incidence rates of Kala-azar cases per 100000
in children less than 5 years of age in different dis-
tricts of Diwaniyah governorate for the years 2007
and 2008 with the percent of reduction. Regarding
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Table 3: Kala-azar incidence rates per 100000 in children < 5 years in Iraqi governorates for

the years 2007and 2008
Governorate The year 2007 The year 2008
No. of cases No. of Incidence rate No. of cases No. of Incidence rate
children  per 100000 children  per 100000
<5y. <5y.
Diwaniyah 399 280177 142.4 240 289143 83
Wasit 514 158768  323.7 419 163848  255.7
Theqar 844 237753 355 682 245361 278
Messan 220 123476 178.2 271 127427 212.7
Babil 332 150486 220.6 188 155301 121.1
Basrah 150 287616  52.2 129 296819  43.5
Diyala 264 235929 111.9 154 243478 63.3
Al-Muthanna 61 91210 66.9 51 94128 54.2
Al-Tameem 121 115694 104.6 191 119396 160
Karbala 56 122017 459 46 125921  36.5
Baghdad 159 1013158 15.7 68 1045579 6.5
Al-Anbar 27 213207 12.7 4 220029 1.8
Al-Najaf 36 153659 234 58 158576  36.6
Salahaldin 52 181660  28.6 47 187473  25.1
Nineveh 1 409148 0.2 0 422240 0
Total (Iraq) 3236 3738412 86.6 2548 3858041 66

Table 4: Monthly distribution of Kala-azar cases in Diwaniyah governorate for the years 2007

and 2008

Month The Year 2007 The Year 2008
No. of cases  Relative frequency (%) No. of cases  Relative frequency (%)

January 22 55 41 17.1
February 42 10.5 30 12.5
March 100 25.1 51 21.3
April 116 29.1 0 0.0
May 59 14.8 20 8.3
June 0 0.0 14 5.8
July 3 0.8 13 5.4
August 5 1.3 5 2.1
September 7 1.8 0 0.0
October 5 1.3 12 5
November 0 0.0 25 10.4
December 40 10 29 12.1
Total 399 100 240 100

Table 5: Incidence of kala-azar cases in children < 5 years at the district level in Diwaniyah

governorate for the years 2007 & 2008

The year 2007 The year 2008
District No. Total no. of Incidence No.of Total no.of Incidence Percent of
of children per cases children per reduction
cases <5y 100000 <5y 100000
Al- Diwaniyah 53 105575 50.2 47 108953 431 14.0%
Al-Shamiya 160 47354 337.9 98 48869 200.5 40.7 %
Al-Hamza 173 68712 251.8 86 70911 121.3 51.8%
Afak 13 58536 22.2 9 60410 14.9 36.4 %
Total 399 280177 142.4 240 289143 83 41.5%

the year 2007, the lowest incidence reported was
in Afak (22.2) while the highest was in Al-Shamiya
(337.9). In the year 2008, the corresponding inci-
dences were (14.9) and (200.5) for the same two
districts respectively. The percent of the reduction
in the incidence of the total number of Kala-azar
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cases in different districts of Diwaniyah gover-
norate was 41.5%, the highest reduction was
51.8% in Al-Hamza, while the lowest was 14.0 % in
Al-Diwaniyah district. Table 6 shows that there
was a reduction in the number of Kala-azar cases
reported in Diwaniyah governorate for the year
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2008 in districts after application of complete con-
trol measures (spraying and rodents control cam-
paigns) in comparison with the number reported
in the same districts for the year 2007 (before ap-
plication of these measures). There were 85 cases
recorded in 2007 and 35 cases in 2008. This indi-
cates that the percentage of reduction was 58.8 %,

calculated using the following equation;
No.of cases before application - No. of cases after application y

No.of cases before application

100

The lowest reduction rate was in Al-Shamiya dis-
trict (33.3%), while the highest was in Al-Hamza
district (83.3%).

Northern
governorates,
[}
Middle 4%
governorates,
13.4%
Southern
governorates,

81.2%

Figure 1: Geographical distribution of the per-
cent of Kala-azar cases in Iraq for the years
2007 and 2008

Summer and
Autumn,
13.90 %

Winter and Spring,
86.10 %

Figure 2: Seasonal distribution of the reporting
kala-azar cases in Al- Diwaniyah governorate
for the years 2007 and 2008

Table 6: Number of kala-azar cases in Diwani-
yah governorate at the district level in certain
areas before and after they were involved by
active intervention

District Casesin  Cases  Percent of
(2007) in reduction
(2008) (%)
Al-Diwaniyah 15 8 (46.7)
Al-Shamiya 30 20 (33.3)
Al-Hamza 36 6 (83.3)
Afak 4 1 (75.0)
Total 85 35 (58.8)
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DISCUSSION

This study revealed that 97.7 % of cases reported
in Al-Diwaniyah governorate during the years
2007& 2008 had occurred in children less than 5
years of age while 2.3 % cases occurred in those
from 5 to 10 years of age and there was no case re-
ported in the age above 10 years. This means that
Kala-azar affects children especially those less
than five years of age in Al-Diwaniyah governorate
which is a known endemic focus of the disease in
Iraq. The finding that the incidence rates of Kala-
azar cases in children less than 5 years in Iraq were
0.9 & 0.6 for the years 2007 and 2008 ,respectively
and 1.4 and 0.8 for Diwaniyah governorate for the
same period, respectively, although the rates still
lower than that recorded in Wasit, Theqar, Messan
and Babylon governorates together with the find-
ing that the majority of cases (94.6%) were rec-
orded in the southern and middle governorates in-
dicate that Kala-azar is still an important public
health problem in Iraq in general and in the south-
ern and middle parts of Iraq including Diwaniyah
governorate. This result agrees with that of Al-
Rahim (1994), Al-Alak (1996), Al-Naddawi (2000)
and Abdul-Rahim (2004). The deterioration of
both community and individual resources includ-
ing health services resources as a result of the pre-
vious wars besides the economic sanctions im-
posed on Iraq since 1990 has been considered the
most important factors in the maintenance of the
Kala-azar transmission cycle, the control measures
against Kala-azar (and many other endemic dis-
eases) were interrupted or didn't receive their re-
quired attention. The availability of diagnostic fa-
cilities in highly only with irregular and inter-
rupted supply of anti-Kala-azar drugs, which de-
layed patients diagnosis, follow up also contrib-
uted to the appearance of more cases. Kala-azar
was reported in Iraq as an endemic disease since
1954 (Al-Naddawi et al, 2000) and many studies
after that time showed that the transmission cycle
and the endemic nature of the disease had been
continued till now especially in southern and mid-
dle governorates as revealed in this study and pre-
vious studies (Al-Rahim, 1994; Al-Alak, 1996; Mus-
tafa, 2001; Abdul Rahim, 2004). This study showed
also that the majority of cases (86.1 %) were re-
ported in the Winter and Spring (December-May,
inclusive), which may be attributed to the fact that
the average incubation period of the disease is two
to six months and that summer and autumn
months are the period of high vector density and
Jor high vector-human contact. These results
agree with that of Abulhab and Al-Hashimi (2001).
The total percent of the reduction in the number of
cases at the governorate level between the years
2007 and 2008 was 41.5 % which is a relatively
low, ranging from 14.0 % in Al-Diwaniyah to 51.8
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% in Al-Hamza districts. These variations in the
percent of reduction at district level might be due
to variations in the application of active control
measures or defects in the reporting system to the
health authority of the governorate.

CONCLUSION

It can be concluded from this study that Kala-azar
stills a public health problem affecting children es-
pecially those less than five years of age in Iraq as
a whole particularly southern governorates includ-
ing Diwaniyah governorate. Most of the cases oc-
curred in winter and spring months of the year.
Most of Kala-azar cases occurred in areas with no
active intervention. The current, complete national
control measures against Kala-azar are effective in
producing a reduction rate of 58.8 % in the number
of cases in areas covered by active intervention in
Diwaniyah governorate.
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