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Abstract

Background: Human hydatidosis as a public concern has increased in a number of countries that have reduced
control programs for the disease due to lack of resources or policies. We aimed to estimate Disability-Adjusted
Life Years (DALYSs) for human hydatidosis in Iran in 2018.

Methods: Data were collected from the Center of Communicable Diseases Control, Ministry of Health
&Medical Education, Tehran, Iran in 2018. To calculate DALYsS, years of life lost due to premature death
(YLL) with years of life with disability (YLD) were calculated according to the formula as DALY = YLL +
YLD. The standard life expectancy lost method (SEYLL) was used to calculate the years lost due to premature
death.

Results: DALY’ for human hydatidosis was calculated as 1210.12 years (YLD equals to 177.12 and YLL equals
to 1033) in Iran for the year 2018. It was estimated to be 700.2 years for men and 509.8 years for women.
DALYs in men were significantly different from women (P= 0.001) so DALY's were more in men than women
were. YLD was calculated at 78.228 years in men and 98.892 years in women and in both men and women at
177.12 years. YLD was significantly different in women compated to men (P=0.001), so YLD in women was
more than in men.

Conclusion: We reached considerable indices for hydatidosis in our study. Therefore, disease prevention and
control programs in Iran seem necessary by the policy makers.
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Introduction
Cystic echinococcosis (CE) is a severe zoonotic was included in the official list of thel8 Neglect-
disease that affects people all over the world. CE ed Tropical Diseases by the WHO. In addition to
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this category, the WHO has designated CE as
part of a subgroup of seven endemic or "neglect-
ed zoonotic diseases" (NZDs) prevalent in areas
where poverty, livestock dependency, or other
factors contribute to disease transmission (1-3).
Risk factors include contact with dog, eating veg-
etables, geophagy and contact with sheep. Ingest-
ing embryonated eggs through hands, food,
drinks or material contaminated with parasite
eggs infects humans. The larvae reach the blood
and lymphatic circulation and transport to the
liver, lungs and other organs (2, 4). The asymp-
tomatic period is too long and the disease might
be even diagnosed after 20-25 years post infec-
tion (4).

The threat and emergence of CE in humans is a
compelling reason to advance research into inter-
vention programs to control human infections (1,
2). Iran is considered as an endemic region for
hydatidosis. In addition, the trend of hydatidosis
shows that it is an important health threatening
infection in Iran (5, 6), so it seems necessary and
urgent to develop an urgent program to monitor
the diseases (4). In order to implement a sustain-
able hydatidosis control program, studies are
needed to assess transmission and risk factors at
the local level (7).

Due to demographic and geographical differ-
ences between countries, various aspects of CE,
including epidemiological and clinical status,
should be further investigated in each region (8).
Unfortunately, recent evidence suggests that hy-
datidosis has become a public health problem in
a number of countries where control programs
have been reduced due to lack of resources or
policies (9-12).

Accurate information about the disease can help
the country's health decision makers in allocating
resources and fighting the disease. Disability-
Adjusted Life Years (DALYs) has been used by
the WHO since 1990 as a more general way to
quantify the burden of disease on the global bur-
den of disease (GBD) (13). DALY is a combina-
tion of the potential life years lost due to prema-
ture death (YLL) and the years spent living with a
disability (YLD) (14).
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One of the benefits of using DALY as an imme-
diate index of community health is that it allows
health decision makers in each country to find
out by comparing different illnesses which prob-
lem are more important or whether the condition
of a disease is better or worse. For example, a
study in Iran showed the mortality and high bur-
den of traffic accidents and forced the authorities
to intervene (15). Another benefit of DALY is
helping to assess the state of the health system
and understanding which system information
sources are weak, omitted or unreliable (16). A
distinctive feature of the studies performed with
this method is that they provide the possibility of
comparison between different diseases and re-
gions (17).

In Iran, a few studies have been conducted on
the burden of CE. Fasihi et al reported the over-
all annual cost of CE in Iran at US§ 232.3 mil-
lion, including both direct and indirect costs. It
was US$ 93.39 million for human CE and the
annual cost associated with CE in livestock was
estimated at US$ 132 million (18).

Therefore, considering that little attention has
been paid to the burden studies of hydatidosis in
Iran, this study was conducted by measuring the
burden of human hydatidosis in Iran in terms of
DALYs in 2018.

Methods

Data were obtained from the Center of Disease
Control (CDC), Iranian Ministry of Health
(MOH), Tehran, in 2018.

DALYs

The DALY index was used to calculate the load
of hydatidosis. Other parameters such as disease
incidence, population structure, disease mortality,
and disease recovery are used to calculate disease
burden (19, 20).

To calculate DALY, we first need to add the
number of YLL to YLD. In order to study the
epidemiological aspects of the disease in Iran, the
opinions of experts in this disease have been
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used. In addition, the reference of the WHO was
considered (18).

YLL

The Standard Expected Years of Life Lost
(SEYLL) method was used to calculate the YLL.
This method uses the standard life expectancy to
estimate the YLD at that age (21). Information
about the deaths was obtained from the Iranian
MOH Death Registration Unit, which is the gold
standard for obtaining the cause of death.

To calculate the remaining potential life years at
each age of death, the 2010 GBD standard life
table with 86 years of life expectancy at birth was
used for both sexes (22).

YLD

YLD was calculated based on the number of new
cases of the disease during the disability period
and the severity of the disease disability. Data on
the number of new cases of the disease were ob-
tained from the Iranian MOH.

The disease period was determined by consider-
ing the average of comments and comparison
with published articles as well as the article of the
WHO (23). In the 2010 GBD study, the discount
rate and age weight were omitted. The weight of
disability (DW) in this study was considered as
0.123 for hydatidosis according to the WHO (12,
20, 24).

Ethics Approval

Ethics Committee of Tehran University of Medi-
cal Sciences, Tehran, Iran approved the study
under the code of IR:-TUMS.SPH.REC.1399.030.

Statistical analysis

SPSS ver. 21 (Chicago, Il, USA) was used to ana-
lyze the data using descriptive statistics, Chi-
square test and t-test. ~test was used to find a
significant difference between the YLD, YLL and
DALYs in men and women. Chi-square test was
used to find a significant difference between gen-
der and age groups concerning those indexes.
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Results

The burden for human hydatidosis was calculated
at 1212.12 years (YLD equals to 177.12 years and
YLL equals to 1033 years), estimated to be
700.228 years for men and 509.892 years for
women. According to the 7 test, the YLL in men
was significantly different from women (P=
0.001) so that DALY was more in men than
women. There was a significant relationship be-
tween gender and age group in disability and
death using Chi-square test (P=0.001). The low-
est amount of DALY in men was observed in the
age group of 60-69 years and the highest amount
in the age group of 45-59 years. The lowest
amount of DALY in women was observed in the
age group of 5-14 years and the highest value in
the age group of 30-44 years. Hence, the DALY
estimate of hydatidosis was more affected by
mortality.

DALY or and YLL were higher in men than
women. YLL was calculated at 622 years in men
and 411 years in women and a total of 1033 years
in women and men. YLL was higher in men than
women. However, statistically and using the #
test, this difference was not significant. As for
YLL using Chi-square test, a significant relation-
ship was seen between gender and age group
(P=0.01). In both men and women, the lowest
amount of YLL was observed in the age group of
09-60 years and 5-14 years, respectively.

YLD or in other words, the burden of disability
was calculated at 78.228 years in men and 98.892
years in women and in both men and women it
was 177.12 years. According to the 7 test, YLD
was significantly different in women compared to
men (P=0.001) so that the burden of disability in
women was more than in men. There was no sig-
nificant relationship between gender and age
group in YLD using chi® test. In both men and
women, the lowest amount of YLD was ob-
served in the age group of 0-4 years because the
lowest incidence was in this age group.

Table 1 shows the epidemiological data of hyda-
tidosis data in Iran in 2018. The number of new
cases of hydatidosis was 720 cases (402 (55.83%)

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Parandin et al.: Estimation of Burden of Cystic Echinococcosis ...

for females, and 317 (44.2%) for males). The Table 2 shows the YLL, YLD, DALYs and
overall incidence of hydatidosis was calculated at DALY/1000 related to hydatidosis in Iran in
0.9 per 100,000 people (0.8 men and 0.99 wom- 2018.

en). The disease period was 2 years for men and

women.

Table 1: Epidemiological data of human hydatidosis in Iran in 2018

Age group  Number of population per Number of cases Incidence rate in one hun-
[429) thousand dred thousand
M F M F M F
1-5 3751 3566 1 4 0.03 0.1
5-10 3500 3321 18 19 0.5 0.6
10-15 3041 2899 23 14 0.7 0.5
15-20 2777 2656 23 19 0.8 0.7
20-25 2972 2883 31 19 1 0.6
25-30 3798 3717 30 35 0.8 0.9
30-35 4379 4302 28 36 0.6 0.8
35-40 3926 3833 29 41 0.7 1
40-45 3062 2952 29 32 0.9 1
45-50 2570 2482 13 36 0.5 1.4
50-55 2138 2101 18 33 0.8 1.5
55-60 1756 1767 21 33 1.2 1.9
60-65 1389 1428 9 25 0.6 1.7
65-70 924 1015 13 25 1.4 2.5
70-75 595 670 18 12 3 1.8
75-80 415 433 3 9 0.7 2.1
80+ 545 520 11 10 2 1.9
Total 41538 40546 318 402 0.8 0.99

M=Male; F=Female

Table 2: YLL, YLD, DALYs and DALY /1000 related to hydatidosis in Iran in 2018

Age YLDs YLLs DALYs
group M F M & F M F M&F M F M&F
(429)
0-4 0.246 0.984 1.23 84 84 168 84.246 84.984 169.23
5-14 10.086 8.118 18.204 79 79 89.086 8.118 97.204
15-29 20.664 17.958 38.622 64 64 84.664 17.958 102.622
30-44 21.156 26.814 47.97 98 137 235 119.156 145.268 282.97
45-59 12.792 25.092 37.884 148 69 217 160.792 94.92 254.884
60-69 5.412 12.3 17.712 25 21 46 30.412 33.3 63.712
70-79 5.166 5.166 10.332 69 63 132 74.166 68.166 142.332
>80 2.706 2.46 5.166 56 37 93 58.706 39.46 98.166
Total 78.228 98.892 177.12 622 411 1033 700.228 509.892 1210.12
P=0.001 P=0.101 P =0.001

M=Male; F=Female

Discussion datidosis is still prevalent in a wide geographical

area. This disease is considered an important is-
Despite the establishment of control programs in sue of public and economic health in Iran (4).
a number of countries or indigenous regions, hy- However, information about the burden of the
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disease and its economic consequences on society
is not fully estimated in many endemic countries.
In western China, the burden of hydatidosis was
20,330 (the YLD was estimated to be 1812 years
and, the YLL was estimated at 18,518 years (25).
In Tibetan, DALYs for hydatid cysts were esti-
mated at 17,955 which had a significant impact
on the medical treatment costs, income loss,
physical and social suffering (26). In Kyrgyzstan,
DALYs for hydatid cyst were reported as 3,052
(27). In a review article, DALYs were reported
for this disease at 183,537 (28). Again, in the Ti-
betan Plateau, the echinococcosis burden was
reported using DALYs as 50,933 (26). The dis-
ease burden of these studies was higher than the
results of our study. The difference might be
mentioned as the higher rate of hydatidosis in
above mentioned regions.

In Italy, from 2001 to 2014, the authors estimat-
ed DALYs for hydatid cyst at 3127.71, YLL at
1003.62, and YLD at 2124.09 (12). In Nepal,
from 2000 to 2012, the burden of common para-
sitic diseases was calculated. Accordingly, DALY's
for the most common diseases was calculated as
14268 for neurocysticercosis, 9255 for congenital
toxoplasmosis and 251 for hydatid cyst (29). In
2017, DALY was reported at 322.398 for China
(30). The disease burden of these studies was
lower than the result of the present study. The
difference between the burden of this study and
other studies is probably due to the number of
cases per year and the number of deaths due to
the disease in that year.

Other factors, such as race, may have an effect
on the outcome of the disease, as evidenced in
tuberculosis and malaria (19, 31). Significant dif-
ferences in treatment according to the study area
were evident in alveolar cysts or in brucellosis
with inadequate treatment, most likely chronic or
recurrent, which increases the load of the disease
(32). Over time, improving diagnoses and using
new treatments may change the outcome of the
disease and eventually change the DALY in each
case. In the Kyrgyz study, for example, all cases
of alveolar cysts were considered fatal due to in-
sufficient treatment, but the Swiss study showed
that adequate treatment of the disease led to in-
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creased survival (16, 27). The symptoms of the
disease may not be severe and the patient may
not go to health centers, or the patient with hyda-
tid cyst may have limited access to health centers
or the exact diagnosis of the disease may not be
given, thus the chances of registering cases of
hydatid cyst are low (27). It is worth noting that
in Iran, most surgeons tend to treat human hyda-
tidosis with chemotherapy instead of surgery or
use a "watch and wait" method, and only some
complex cases are operated on (discussed in in-
ternal congresses). This reduces the number of
patients through hospital data (5).

Hydatid cysts are often reported to a less extent.
In Uzbekistan, the number of official reported
cases was 1,435 in 2000, followed by 819 cases in
2001 (33). In Uzbekistan, a total of 4,430 cases
were reported in 2000, followed by 4,089 cases in
2001(33). In Chilean official records between
2001 and 2009, the average was 311 cases per
year, while hospital records showed an average of
1,009 cases per year (34), indicating that discrep-
ancies in reported data do not always indicate
epidemiological changes.

One of the problems in calculating DALY for
hydatidosis is the calculation of epidemiological
features, including the course of the disease (35).
One of the strengths of this study was the use of
the opinions of experts in this disease and all
studies published in Iran. Prioritizing health care
needs is inevitable for policymakers (34). DALY
provides this as a tool, but alone it is not enough.
Using DALY by health care policymakers, it is
important to pay attention to what is being of-
fered (30). It is also important to understand that
DALY may not have the full effect of the disease
and that the effects of a disease on individuals
may be much more severe than those that direct-
ly affect individuals (37). Life expectancy in Iran
has increased dramatically and, this trend is likely
to continue (14). Therefore, it is suggested that
Iranian health policymakers consider recalculat-
ing the burden of disease in the short term.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Parandin et al.: Estimation of Burden of Cystic Echinococcosis ...

Conclusion

One of the measures taken to monitor the dis-
eases by the policy makers is calculation of
DALYs. Through our study we found the hyda-
tidosis in Iran should be considered an important
disease. Therefore, disease prevention and con-
trol programs seem necessary. We recommend
recalculating this index for this disease to reach
the best feature of its different aspects.
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