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ABSTRACT

Objective: This research aims to update knowledge on the regional and national sickness burden attributable to cystic
echinococcosis (CE) from 1990 to 2019, as well as epidemiology and disease control, with a particular emphasis on the People’s
Central Asian Regions.

Methods: We calculated the morbidity, mortality, and disability-adjusted life years at the global, regional, and national levels
for CE in all central Asian countries from 1990 to 2019, and we analyzed the association between GDP per capita and the disease
burden of CE.

Results: In 2019, the three greatest numbers of CE cases were recorded in Kazakhstan [23986; 95% uncertainty interval (UI);
19796; 28908]; Uzbekistan (41079; 18351; 76048); and Tajikistan (10887; 4891; 20170) among all 9 countries. The three
countries with the greatest ASIR of CE were estimated to be Kazakhstan (127.56; 95% UI: 105.34-153.8), Uzbekistan (123.53;
95% UI: 58.65-219.16), and Tajikistan (121.88; 58.57-213.93). Kyrgyzstan, Tajikistan, and Uzbekistan had the biggest increases
(125%, 97%, and 83%, respectively) in the number of incident cases of CE, whereas Georgia, Kazakhstan, and Armenia saw the
largest decreases (45%, 8%, and 3%, respectively).

Conclusion: To reduce the illness burden caused by CE, our findings may help public health professionals and policymakers
design cost-benefit initiatives. To lessen the impact of CE on society, it is suggested that more money be given to the region’s most
endemic nations. Echinococcosis, cystic, negative health effects, life-years lost due to disability, rate of occurrence as a function of
age, rate of death as a function of age.

Keywords: Burden of disease, cystic echinococcosis (CE), age-standardized mortality rate, disability-adjusted life year (DALY),
age-standardized incidence rate, Central Asia

oz

Amag: Bu arastirma, 1990°'dan 2019’a kadar kistik ekinokokkoza (CE) atfedilebilecek bélgesel ve ulusal hastalik yikiniin yan:
sira epidemiyoloji ve hastalik kontroliine iliskin bilgileri, 6zellikle Halkin Orta Asya Boélgelerine vurgu yaparak giincellemeyi
amaclamaktadir.

Yontemler: 1990'dan 2019’a kadar tiim Orta Asya iilkelerinde CE icin kiiresel, bolgesel ve ulusal diizeyde morbidite, mortalite ve
engellilige gére diizeltilmis yasam yillarini hesapladik ve kisi basina GSYIH ile CE’nin hastalik yiikii arasindaki iliskiyi analiz ettik.
Bulgular: 2019 yilinda en fazla sayida CE olgusu Kazakistan'da kaydedildi [23986; %95 belirsizlik aralig: (UD); 19796; 28908];
Ozbekistan (41079; 18351; 76048); ve Tacikistan (10887; 4891; 20170) 9 iilke arasinda yer aliyor. CE’nin en bityiik ASIR’sine sahip
ti¢ tlkenin Kazakistan (127,56; %95 UI: 105,34-153,8), Ozbekistan (123,53; %95 UI: 58,65-219,16) ve Tacikistan (121,88; 58,57-
213,93) oldugu tahmin edilmektedir. Kirgizistan, Tacikistan ve Ozbekistan CE olgularmnin sayisinda en biiyiik artiglar1 yasarken
(sirastyla %125, %97 ve %83), Giircistan, Kazakistan ve Ermenistan ise en biyiik diistisleri (%45, %8, %8 gordu ve sirasiyla %3).
Sonug: CE'nin neden oldugu hastalik yukint azaltmak i¢in bulgularimiz halk saghg: profesyonellerinin ve politika yapicilarin
maliyet-fayda girisimlerini tasarlamasina yardima olabilir. CE'nin toplum iizerindeki etkisini azaltmak i¢in bélgenin endemik
iilkelerine daha fazla para verilmesi éneriliyor. Ekinokokkoz, kistik, olumsuz saglik etkileri, engellilik nedeniyle kaybedilen yasam
yil1, yasin bir fonksiyonu olarak ortaya ¢ikma orani, yasin bir fonksiyonu olarak 6lam oranidir.

Anahtar Kelimeler: Hastalik yiiki, kistik ekinokokkoz (CE), yasa standardize edilmis 6liim orani, engellilige gére diizeltilmis
yasam yili (DALY), yasa standardize edilmis insidans hizi, Orta Asya
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INTRODUCTION

The microscopic tapeworm, Taenia echinococcus, of which
there are four species, is the causative agent of echinococcosis, a
parasitic zoonotic illness that mostly affects dogs (1). Nine species
of Echinococcus have been described so far; four pose a threat to
humans. The most common of these four are E. granulosus and
E. multilocularis, which are responsible for cystic echinococcosis
(CE) and alveolar echinococcosis, respectively (2). The parasitic
infection known as echinococcosis has already spread to all five
continents, causing widespread illness in people and animals (3).
It is likely one of the most significant parasitic illnesses in the
world today. CE patients may have no signs of the disease until
the hydatid cysts have progressed to a later stage (4). With a
death rate of 2.2% after surgery and a recurrence rate of 6.5%, the
outlook for untreated or poorly treated patients is bleak (5). The
human CE incidence estimates range from 50 to 100 per 100,000
person-years in endemic foci, with frequencies of 5 to 10% in
certain areas of Argentina, Peru, eastern Africa, Central Asia,
and China (6,7). There is an annual loss of $760,000,000 owing
to compounding interest since CE is a worldwide health concern
that shortens people’s lives by an estimated 184,000 disability-
adjusted life years (DALYs) (8). The worldwide public health
burdens and economic costs of this zoonotic parasitic disease
are substantial (9). Recent research has shown that the illness is
rapidly expanding in several regions throughout the globe (3).
Fiveof the ten former Soviet Republicsin Central Asia-Kazakhstan,
Uzbekistan, Kyrgyzstan, Tajikistan, and Turkmenistan- have
seen a resurgence of CE after the fall of the Soviet Union in 1991
(10,11). The cattle industry has seen radical shifts due to this
process. The decline in the value of meat has led to the closure of
several large mechanical slaughterhouses. Veterinarian oversight
of the slaughtering process has been compromised by the lack of
government money to pay veterinarians’ salaries and the closing
of these massive slaughterhouses. The cumulative effect of
these changes is a general tendency toward smaller farms and an
increase in illegal home slaughter or slaughter at markets without
veterinary monitoring. As a result of lax veterinary public health
precautions and the careless slaughter of animals, echinococcosis
has become widespread in the region (12). In Central Asia, the
number of recorded cases of human CE has increased dramatically
and persistently, with certain localities seeing surges of four- or
five-fold. Human echinococcosis is now endemic in the livestock-
rearing regions of southern and western Kazakhstan and the
other four republics, with an overall incidence rate of more than
3 cases/100,000 per year and an incidence rate of more than 25
cases/100,000 in some districts (13-16).

The data release includes a comprehensive and detailed analysis
of the extent of health loss in various local areas within the
Central Asian region. On the other hand, the global burden of
disease (GBD) data offers a global perspective on mortality and
disability, including countries, periods, age groups, and genders.
It is achieved by an examination of how the adverse health
conditions and premature mortality resulting from various
ailments and injuries contribute to the overall burden of disease
in the Central Asian region, as well as within local communities.
These deliverables aim to enhance the local population health
monitoring activities in the Central Asian region, both now and
in the future. Despite being a parasitic tropical illness, CE receives
little attention despite its high disease, social, and economic

effects globally. While significant progress has been made
toward the World Health Organizations (WHO) ambitious goal
of eradicating CE by 2030, several obstacles remain. Estimates
of disease burden help organize eradication efforts, but data on
the worldwide burden of CE in terms of death, morbidity, and
DALYs was lacking until recently. This research aims to provide
the most recent data on the regional and national disease burden
attributable to CE from 1990 to 2019, together with information
on epidemiology and disease management, emphasizing the
people’s central Asian locations.

METHODS

Design

The GBD research annually evaluates and analyzes the global
burden of illness. GBD 2019 presents the most recent analysis
of descriptive epidemiology for 204 nations and territories
from 1990 to 2019. This list of illnesses and injuries is thorough
individually and individually (17).

Study Area

The GBD super regions classify the Republic of Armenia as part
of Central Asia, which consists of 8 other independent states.
Included on this map are the countries of Azerbaijan, Kyrgyzstan,
Mongolia, Tajikistan, Turkmenistan, Georgia, Kazakhstan, and
Uzbekistan. Natural disasters, like earthquakes and floods, as well
as constant water shortages, threaten the lives of the people there.
Furthermore, water disputes are a common cause of climate-
related conflicts. Many lives are lost, property is destroyed,
and resources are depleted when these calamities strike. The
situation in Afghanistan and the aftereffects of Russia’s conflict
with Ukraine have contributed to the influx of new refugees into
Central Asia in the spring of 2021. As of Friday, July 7, 2023, the
United Nations estimates that the population of Central Asia is
77,706,704. The people who live in Central Asia make up less
than one percent of the global population. Regarding population
density, Central Asia is the fifth most populous area in all of Asia.
Central Asia has a population density of 19 per km? (49 per mi?).
The entire land area is 3,926,790 km? (1,516,141 sq. miles); in
2019, 48.0% (or 35,681,394) of the population will live in cities.
Central Asians, on average, are 27.6 years old (Figure 1) (18).

Geingls Kacakhatan [

(i

{

/ Central Asia -

"\,, _ ] Tajiaian

S

Figure 1. Study area
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Data Source

Using data from the GBD 2019 retrieved from the Global Health
Data Exchange tool (http://ghdx.healthdata.org/gbd-results-
tool), we calculated the incidence, ASIR, mortality, ASMR, DALYs,
and age-standardized DALY rate of CE in 9 countries from 1990
to 2019. From the GBD database, we retrieved information for
each Central Asian nation from 1990 to 2019 on the incidence,
prevalence, mortality, and DALYs of CE.

Death Rate Estimation

Previous studies (19,20) have examined the sources and
management of cause-of-death (COD) data for the GBD project.
The current dataset for COD has information from a cumulative
count of 2809 sources across 21 nations, owing to the inclusion
of 89 supplementary sources for the GBD 2021. In essence, COD
data refer to documented information on the reasons behind
mortality within a certain population or a specific subgroup of
that population, often sourced through vital registration systems
and similar repositories. The data pertaining to deaths in COD
(cause of death) were subjected to a mapping process, whereby
each death entry in the dataset was assigned a cause of death
according to the GBD classification system, or alternatively, a
garbage code. Additionally, before to the modeling phase, the age
and sex categories were normalized via the use of aggregation or
disaggregation techniques. The inclusion of HCE in the GBD list
of valid underlying causes of death was undertaken to address the
issue of fatalities that were initially assigned to causes of death
that are either inappropriate or unsuitable as the underlying
cause of death (referred to as “garbage code” deaths). In order
to address the potential influence of stochastic temporal or
geographical patterns, a Bayesian noise-reduction approach was
used to the data pertaining to unusual causes of death or cases
with small sample sizes. The age-, sex-, year-, and location-specific
death rates of inflammatory bowel disease (IBD), Crohn’s disease
(CD), and ulcerative colitis (UC) were computed using the cause
of death ensemble modelling (CODEm) approach, as described in
detail in another source (8). The CODEm algorithm is a systematic
Bayesian approach that employs ensemble modeling to analyze
geospatial and temporal data. It generates and evaluates sub-
models of two distinct types: Linear mixed-effects models and
spatiotemporal Gaussian process regression models. These sub-
models are designed to predict two response variables, namely
the logarithm of mortality rate and the logarithm of cause of
death fraction (expressed as a logit). Additionally, CODEm
incorporates predetermined combinations of potential predictive
covariates in its modeling process. The primary linear mixed-
effects model consisted of sub-models that included covariate
and age as fixed effects, and super-region, region, country, and
age as nested random effects. The selection and assessment of
variables by IBD modelers were determined by the robustness of
the existing scientific data supporting their association with IBD.
If the predictive variables of a sub-model exhibited a statistically
significant link (p<0.05) and were epidemiologically valid in
terms of the predicted direction of association with the response
variable, the algorithm assessed the sub-model and included it
into the ensemble. The evaluation of the prediction performance
for each sub model included randomly deleting 15% of the whole
data set. The selection criteria for exclusion were based on the
cause-specific missingness patterns observed for ages and years
across different geographic locations. The evaluation of the

model’s predictive validity outside of the training set involved the
utilization of root-mean-squared error sum, trend error, which
refers to the proportion of predictions accurately predicting the
direction of the time trend between adjacent points, and coverage
of the predicted 95% uncertainty interval. The performance
of each sub-model was assessed by 20 measurements. The sub-
models that exhibited the highest performance were assigned
weights and then included into ensemble models. These ensemble
models were then subjected to identical testing protocols. To get
the CODEm estimates of mortality across the whole spectrum
of IBD, the estimates of death specifically attributed to CD and
UC were adjusted using the cause of death correct approach
(CoDCorrect). The CoDCorrect tool is a core processing tool for
the GBD study. Its purpose is to ensure the accuracy of mortality
data by verifying that the sum of fatalities for each age group, sex,
year, and geographic location aligns with the overall number of
deaths attributed to all causes (20).

Secondary Analyses

Two more analyses were conducted. Initially, a decomposition
analysis was conducted to ascertain the proportion of the
observed change in prevalence of IBD between 1990 and 2021 that
could be attributable to demographic factors such as population
aging, as well as epidemiological factors such as alterations in
sickness rates based on age and sex. In this research, we used the
demographic methodology developed by Das Gupta (8). In order
to ascertain the general incidence of HCE, we took into account
two hypothetical scenarios. In the “population growth scenario”,
we made predictions regarding the expected number of prevalent
cases by maintaining the age-sex distribution of the population
and the age-sex-specific prevalence of HCE at their 1990 values
while allowing for changes in population growth observed
between 1990 and 2021. The second scenario, referred to as
the “population growth and population aging scenario”, closely
resembled the first scenario. However, it assumed that the age-
sex-specific prevalence of IBD would remain constant in 2021, as
in 1990. This scenario accounted for both population growth and
changes in population age-sex structure between 1990 and 2021.
The disparity between the GBDs estimate of prevalent cases in
1990 and the projected 2021 under the first counterfactual
scenario was used to determine the population growth that may
be ascribed to causative causes. Through a comparative analysis of
the forecasts for 1990 and 2021, we have successfully ascertained
the extent to which population aging may be attributable to
changes in demographic patterns. The attribution of any changes
in age- and sex-specific prevalence, which could not be explained
by demographic shifts such as population growth and aging, was
attributed to epidemiological factors.

Next, we compared the national socio-economic development,
quantified by the socio-demographic index (SDI) estimates
provided by GBD, and the changes in prevalence of inflammatory
bowel disease (IBD) across different regions and time periods.
The SDI is a comprehensive measure incorporating many
indicators, including the total fertility rate among women under
25, the average years of education for those aged 15 and above,
and the per capita income distribution throughout a country.
The classification process included categorizing 21 countries
and territories into distinct quintiles based on their SDI scores.
These quintiles were high, high-middle, medium, low-middle, and
low. Further details on constructing and evaluating a SDI may be
found in other resources.
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Standardization

We calculated age-standardized incidence and death rates using
the WHO’s world standard population to facilitate comparisons
across populations with varying ages.

Statistical Analysis

Thirty years of data were analyzed statistically to reveal patterns.
We assessed the pace of change over time by calculating the annual
percentage increase or decrease in the age-adjusted incidence
and death rates. We also did a sub-regional study to examine the
prevalence of CE in various Central Asian nations.

Ethical Considerations

The data utilized in this research was secondary. Hence,
permission from any relevant ethics bodies was unnecessary. Each
participant’s information is private yet accessible to the public in
the GBD research data. In order to fully grasp the impact of CE
on Central Asia, this technique offers a rigorous and systematic
approach.

RESULTS

Global Scenario

The global and Central Asian epidemiological picture of CE illness
is shown in Table 1 from 1990 to 2019, broken down by gender.
The estimated annual percentage change (EAPC) is 0.54% [95%
uncertainty interval (UI): 0.42 to 0.7], while the total number
of cases worldwide has climbed from 134980 (95% UI: 93141-

195144) in 1990 to 207368 (95% UI: 137807-303233) in 2019.
Deaths from CE have decreased worldwide from 2.839 (95% UI:
2.218 to 3.497) in 1990 to 1.349 (95% UI: 987 to 1.762) in 2019,
with an EAPC of 0.52% (95% UI: 0.66% to 0.34%). In addition,
the number of DALYs lost due to CE worldwide decreased from
210,044 (95% UI: 166,434 to 261,084) in 1990 to 122,457 (95%
UI: 89,244 to 168,556) in 2019, with an EAPC of 0.42% (95% UI:
0.57% to 0.23%) (Table 1). Table 1 shows that between 1990 and
2019, females made up a larger proportion of CE sufferers than
men. For 2019, the rates of new cases, deaths, and DALYs due to
CE were all trending downward (Table 1). From 1990 to 2019, the
EAPC for the number of incident cases of CE was +0.18% (95%
UL +0.24% to 0.12%), +4.64% (95% UI: -4.85% to -4.43%), and
-3.38% (95% UI: -3.54% to 3.26%) (Table 1).

Central Asia

Table 2 shows that out of the nine countries studied in 2019,
Kazakhstan had the largest number of CE cases with 23986 (95%
UI: 19796-28908), followed by Uzbekistan with 41079 (18351-
76048), and finally Tajikistan with 10887 (4891-20170). As
shown in Table 2, the three countries with the highest ASIR of
CE were Kazakhstan (127.56; 95% UI: 105.34-153.8), Uzbekistan
(123.53; 95% UI: 58.65-219.16), and Tajikistan (121.88; 58.57-
213.93). Also, Table 2 shows that although the number of incident
instances of CE increased by the greatest percentage in Kyrgyzstan
(125%), Tajikistan (97%), and Uzbekistan (83%), it decreased
by the greatest percentage in Georgia (45%), Kazakhstan (8%),
and Armenia (3%). As for the ASIR of CE, the highest gain was
recorded in Kyrgyzstan [EAPC =1.3%, 95% UI: (0.94% to 1.67%)],

Table 1. Comparison of number of global CE, age-standardized rates (ASR), Annual rate of change (ARC), and EAPC of incidence, mortality, and DALYs

between 1990 to 2019

I Incidence, number (95% UI) Mortality, number (95% UI) DALYs, number (95% UI)
tem

1990 2019 1990 2019 1990 2019
CE incidence, mortality, and DALYs
Global
Overall 134980 (93141-195144) | 207368 (137807-303233) | 2839 (2218-3497) 1349 (987-1762) 210044 (166434-261084) | 122457 (89244-168556)
Male 55004 (36334-84605) 83318 (52851-127144) 1480 (1105-1879) 726 (455-1030) 103864 (78388-133209) | 58532 (40465-81788)
Female 79977 (56335-113027) | 124050 (84455-175220) | 1359 (995-1776) 623 (385-879) 103864 (78388-133209) | 63925 (43062-87764)
Central | 65909 (43716-102773) | 95102 (56969-152588) 27 (17-38) 15(9-21) 21147 (12039-36064) 30110 (15271-54362)
Asia

Age-standardized rates (ASR), incidence, mortality, and DALYs

Global
Overall 2.65 (1.87-3.7) 2.6 (1.72-3.79) 0.06 (0.04-0.07) 0.02 (0.01-0.02) 3.82(3.05-4.7) 1.56 (1.14-2.15)
Male 2.12(1.43-3.1) 2.09 (1.34-3.21) 0.06 (0.04-0.08) 0.02 (0.01-0.03) 3.74 (2.86-4.75) 1.49 (1.04-2.1)
Female 3.17 (2.28-4.31) 3.1(2.1-4.38) 0.05 (0.04-0.07) 0.02 (0.01-0.02) 3.9(2.99-4.94) 1.62 (1.08-2.25)
Central | 103.28 (68.82-152.04) 100.32 (61.06-159.16) 0.05 (0.03-0.07) 0.02 (0.01-0.03) 33.74 (19.48-56.19) 31.68 (16.44-56)
Asia
Annual rate of change (ARC), and estimated annual percent change (EAPC)

ARC (95% UI) EAPC (95% UI) ARC (95% UI) EAPC (95% UI) ARC (95% UI) EAPC (95% UI)
Global
Overall 0.54% (0.42-0.7) -0.18% (-0.24, -0.12) -0.52% (-0.66, -0.34) | -4.64% (-4.85,-4.43) | -0.42% (-0.57,-0.23) -3.38% (-3.5, -3.26)
Male 0.51% (0.39-0.7) -0.08% (-0.13, -0.02) -0.51% (-0.7,-0.24) | -4.54% (-4.75,-4.32) | -0.44% (-0.62,-0.21) -3.47% (-3.6, -3.35)
Female 0.55% (0.43-0.71) -0.24% (-0.31, -0.18) -0.54% (-0.73,-0.27) | -4.78% (-4.99, -4.57) | -0.40% (-0.58, -0.15) -3.3% (-3.44,-3.17)
f\::atral 0.45% (0.28 - 0.67) -0.2% (-0.28,-0.12) -0.45% (-0.07,-0.01) | -3.6% (-4.1,-3.1) 0.42% (0.21-0.67) -0.35% (-0.42,-0.27)

CE: Cystic echinococcosis, DALY: Disability-adjusted life year, UI: Uncertainty interval
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Table 2. Country-wise comparison of the number of global CE, age-standardized rates (ASR), Annual rate of change (ARC), and EAPC of

incidence, mortality, and DALYs between 1990 to 2019

I Incidence, number (95% UI) Mortality, number (95% UI) DALYs, number (95% UI)
tem

1990 2019 1990 2019 1990 2019
CE incidence, mortality, and DALYs
GBD regions
Armenia 1902 (873-3500) 1849 (862-3383) 0.55 (0.29-0.83) 0.22 (0.12-0.35) 639 (267-1300) 621 (255-1261)
Azerbaijan 3958 (1726-7618) 55004 (36334-84605) 1.46 (0.8-2.23) 0.71(0.38-1.1) 1335 (556-2640) 2066 (815-4215)
Georgia 381 (313-468) 210 (176-251) 1.01 (0.52-1.58) 0.33(0.17-0.52) 188 (124-268) 98 (63-143)
Kazakhstan 26055 (21264-31968) 23986 (19796-28908) 3.66 (2.37-5.34) 1.44(0.78-2.22) 7572 (4751-11273) 6931 (4467-10420)
Kyrgyzstan 2757 (2259-3389) 6211 (5183-7653) 3.11 (1.79-4.54) 1.43 (0.8-2.16) 949 (629-1334) 1870 (1176-2745)
Mongolia 1036 (433-2102) 1858 (815-3484) 0.93(0.48-1.47) 0.46 (0.23-0.77) 375 (164-772) 635 (256-1338)
Tajikistan 5535 (2492-10858) 10887 (4891-20170) 3.89 (2.17-5.76) 2.37 (1.39-3.5) 1950 (874-3732) 3579 (1496-7224)
Turkmenistan 1825 (775-3600) 2822 (1231-5170) 0.88 (0.43-1.44) 0.40 (0.22-0.63) 624 (260-1252) 934 (354-1880)
Uzbekistan 22460 (9914-43740) 41079 (18351-76048) 11.13 (7.41-14.84) | 7.32(4.53-10.55) | 7517 (3214-15371) 13377 (5362-27592)

Age-standardiz

ed incidence rates (ASIRs), and estimated annual percent change (EAPC)

GBD regions ASIR 1990 (95% UI) ASIR 2019 (95% UI) Num change (95% UI) EAPC (95% UI)
Armenia 56.48 (26.55-101.85) 56.11 (25.8-100.3) -0.03% (-0.21-0.21) -0.01% (-0.03-0)
Azerbaijan 56.26 (25.42-99.52) 55.83 (25.38-102.43) 0.57% (0.25-0.9) -0.02% (-0.04--0.01)
Georgia 6.52 (5.35-8.01) 5.26 (4.42-6.3) -0.45% (-0.51--0.39) -1.04% (-1.23, -0.85)
Kazakhstan 164.09 (135.28-197.75) | 127.56 (105.34-153.8) | -0.08% (-0.14--0.01) -1.22% (-1.44, -0.99)
Kyrgyzstan 68.56 (56.57-82.4) 95.61 (80.36-116.11) 1.25% (1.08-1.45) 1.3% (0.94-1.67)
Mongolia 55.98 (25.19-100.22) 55.52 (25.61-100.56) 0.79% (0.4-1.29) 0% (-0.02-0.01)
Tajikistan 123.34 (60.01-214.46) 121.88 (58.57-213.93) | 0.97% (0.71-1.33) -0.03% (-0.04--0.02)
Turkmenistan 56.57 (26.03-101.9) 55.86 (25.25-99.31) 0.55% (0.21-0.91) -0.04% (-0.07--0.01)
Uzbekistan

124.35 (57.81-220.68) 0.83% (0.57-1.23)
CE: Cystic echinococcosis, DALY: Disability-adjusted life year, GBD: Global burden of disease, UI: Uncertainty interval

123.53 (58.65-219.16) -0.03% (-0.05--0.01)

while the largest decreases were recorded in Kazakhstan [EAPC
=1.22%, 95% UI: (1.44% to 0.99%)] and Georgia [EAPC =-1.04%,
95% UI: (1.23% to -0.85%)] (Table 2).

The trends of the number of cases, age-standardized mortality,
and DALY rates have shown mixed patterns throughout Central
Asian countries (Figure 2).
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Between 1990 and 2019, neglected tropical disease and malaria
(NTD & M) jumped from the 22" to the 21°*'spot on Central Asia’s

list of leading risk factors (Figure 3A). This was due to a decrease e e e W we =
in the DALY rate from 164.11 (95% UI: 98.36 to 272.99 age-
standardized DALY rate per 100,000 population for both sexes)
to 77.78 (95% UI: 52.3 to 111.05). Change in DALY rate from
baseline: 7.67 (95% UL: 5 to 11.75 age-standardized DALY rate
per 100,000 population for both sexes) to baseline: 8.94 (95% UTI:
4.97 to 15.55) (Figure 3B) Central Asia jumped from third to first
place among GBD super regions.

DISCUSSION

In order to devote appropriate healthcare resources, public health
professionals and policymakers require a solid knowledge of the
evolving epidemiology and sickness burden of CE. This research
looked at the prevalence, mortality, and DALY rate of CE in 9
different Central Asian nations between 1990 and 2019. The
global disease burden from CE may then be estimated. There were
95,102 cases of CE recorded in nine countries in 2019, a significant
rise from the 65,909 cases reported in 1990 (45.18 percent higher:
95,102/207,368). Several countries in central Asia, including
Kyrgyzstan, Uzbekistan, and Tajikistan, have reported declines
in CE incidence, death, and DALY rate during the previous three
decades, from 1990 to 2019. Nonetheless, Georgia, Kazakhstan,

Figure 2. The trends of number of CE cases, age-standardized
mortality and DALY rates cases in different Central Asian
nations

CE: Cystic echinococcosis, DALY: Disability-adjusted life year
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Figure 3. Comparison of CE with other leading risks factors
in Central Asia by causes (A) and location (B) in 1990 and
2019, for both sexes, age-standardized DALY rate per 100,000

population
CE: Cystic echinococcosis, DALY: Disability-adjusted life year

and Armenia had the highest drop. In Kazakhstan, the estimated
2016 CE incidence rate was higher than the 1990 rate reported
rate (1.4 cases per 100,000 population vs. 4.7 cases per 100,000
people), suggesting a shift in the CE pattern in these nations (21).
A high humidity index, moderate temperatures, and a prolonged
vegetative phase make the soil in southern and central Asia optimal
for E. granulosus egg survival (22). Therefore, environmental
variables could play a role. Two, it is common practice in pastoral
areas to feed dogs the raw offal of sick calves as a diet component
(3-6). In addition, the coasts of the Mediterranean, China, Europe,
the Middle East, and South America have some of the highest
infection rates in the world (8,23). Much of Central Asia’s borders
are with countries where CE is widespread (24). The expansion of
businesses related to livestock raising has helped enhance regional
trade and cattle transportation thanks to recent policy changes.
This may have increased the circulation of infected intermediate
animals, contributing to the illness’s active spread (25,26).
Increased mobility and better physician awareness of CE diagnosis,
treatment, and control are needed since an increased number
of immigrants from high-endemic countries and areas may be
responsible for the rise in CE cases in low-endemic locations (27).
The area is especially susceptible to the effects of natural disasters.
This is because of the varied topography of Central Asia, which
includes mountains, steppes, deserts, and significant river systems,
all of which are affected by global warming. While some nations
are more prepared than others, lowering the likelihood of natural
disasters has become an important goal for all of the countries in
the area. Central Asia has made great strides in the past few years
but still needs to improve its disaster management infrastructure.
The current situation in Afghanistan may cause an increase in the
number of Afghans seeking refuge in Central Asian countries, with
Tajikistan being the country most affected. The key to managing
freshly arriving migrants demands to have regional contingency
plans, stockpile, and replenish necessary assets. In addition, we
found a decline in the regional age-standardized mortality and
DALY rate of CE, which may be attributable to WHO’s publication
of the updated roadmap for neglected tropical diseases 2020 (28),

and the signing of the London Declaration on Neglected Tropical
Diseases in 2012 (29).

Study Limitations

There are several caveats to this research. While several changes
were made to the GBD 2019 data’s source, processing, and
evaluation to increase data accuracy comparability, some degree
of bias remains in the data’s integrity and correctness. Second,
the analysis may have been biased since disability weights for
liver cancer were used instead of CE weights because they were
the only ones accessible in the GBD 2019 data. Lastly, alveolar
echinococcosis data was not provided at GBD 2019, whereas data
on CE was. Validation of this study’s conclusions requires more
research that addresses these limitations.

CONCLUSION

Overall, our results show that the prevalence of CE diseases
increased throughout central Asia between 1990 and 2019. Our
findings may help public health authorities and policymakers
design cost-benefit initiatives to reduce the illness burden caused
by CE. It is suggested that most endemic nations in the area get
more health funding in order to lessen the impact of CE. The
improved diagnostic tools and more public and medical knowledge
of CE may contribute to the growing incidence rate. This notion
is bolstered by the fact that just around two instances in the
sample were relapses, even though the majority were new cases.
The burden of CE nationwide may be reduced with early diagnosis
through ultrasound screening and preventative measures among
high-risk populations.
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