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ABSTRACT

Background and Aim: Despite progress in HIV prevention and treatment in many regions, Eastern Europe and Central Asia continue to experience 
a rising epidemic, with a 20% increase in new HIV cases since 2010. Pediatric HIV remains a significant concern, with 13,000 children (0–14 years) 
living with HIV in Eastern Europe and Central Asia. Mother-to-child transmission (MTCT) rates in the region stand at 10%, far exceeding the global 
elimination targets of 2% (for non-breastfeeding mothers) and 5% (for breastfeeding mothers). However, country-specific, age-disaggregated data 
on pediatric HIV (prevalence, incidence, mortality, and ART coverage) remain scarce, hindering targeted interventions. This study aimed to assess 
the prevalence, incidence, and mortality of HIV among children under 5 years in Central Asia and evaluate health expenditures related to pediatric 
HIV treatment in the region. 

Methods: This descriptive study includes prevalence, incidence of HIV, and all deaths of children under 5 years of age living with HIV, in different 
regions covered by Central Asia during the years 1990 to 2021. Information was collected from the mortality registration system. Financial data on 
HIV-related health spending for each country of interest were gathered through the Development Assistance to Health (DAH) database. The model 
framework was based on the Global Burden of Disease (GBD) protocol. 

Results: There is a dramatic surge in HIV prevalence across Central Asia, from 4,776 cases in 1990 to over 1.5 million in 2019. Kazakhstan and 
Uzbekistan faced the most significant increases, while Georgia showed progress in reducing new infections, and Mongolia remained the least 
affected. Male children consistently had higher rates of HIV-related incidence and mortality. Notably, Uzbekistan experienced a rise in under-5 HIV-
related mortality, from 10.06 per 100,000 in 1990 to 11.52 in 2019. Disparities in healthcare spending were evident, with Kazakhstan and Kyrgyzstan 
demonstrating more substantial investments, in contrast to lower per capita spending in Uzbekistan and Turkmenistan.

Conclusion: Overall, the Central Asian region is experiencing a surge in HIV cases among children under 5 years of age, which contrasts with global 
trends. This may be attributed to disparities in healthcare spending, access to care, prevention efforts, and the stigma associated with HIV in Central 
Asia. 
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INTRODUCTION

Acquired Immunodeficiency Syndrome (AIDS) is a 
severe, life-threatening condition caused by the Human 
Immunodeficiency Virus (HIV).1 HIV is the most common 
viral infection worldwide, according to the World Health 
Organization (WHO), and is increasing in high-risk groups, 
reaching more than 5 percent of the population.2 Currently, 
there is no vaccine for this disease, and prevention is 
considered the most important and effective method of 
combating the HIV epidemic in the world.3 The number 
of HIV-infected patients is declining in numerous African 
countries4, but in Eastern Europe and Central Asia, the 
number of new HIV cases acquired has increased by 20% 
since 2010. The region is not on track to meet the 2030 
targets for ending AIDS. Moreover, Central Asian countries 
account for a significant portion of these cases, with four 
countries (Kazakhstan, the Russian Federation, Ukraine, 
and Uzbekistan) reporting 92% of all new registered HIV 
cases in the region, according to published case reports 
from 15 of 16 countries.5 This alarming trend extends to 
pediatric HIV, where significant challenges persist. While 
global efforts have reduced mother-to-child transmission 
(PMTCT) rates in many parts of the world, Eastern Europe 
and Central Asia still face hurdles. In Eastern Europe and 
Central Asia, an estimated 13,000 children aged 0-14 were 
living with HIV at the end of 2023, with 1,400 newly infected 
children in this age group in 2023.6 

Currently, the main pattern of HIV in Central Asia includes 
transmission through injection drug users (IDUs). However, 
it seems that, like other parts of the world, these countries 
are rapidly moving towards a pattern of sexual transmission, 
which will also increase the perinatal risk of acquiring HIV.7 
In developed countries, mother-to-child HIV transmission 
has decreased from 25% at the beginning of the epidemic 
to less than 2% in 2008.8,9 However, in Central Asia, mother-
to-child transmission is still a significant concern. In 2023, 
the overall global mother-to-child transmission rate for 
Eastern Europe and Central Asia was 10%, which is still far 
from the 2% elimination threshold for non-breastfeeding 
countries and 5% for breastfeeding countries, indicating 
a critical need for intensified efforts in the region.10 While 
regional data exist, precise, country-specific, disaggregated 
data on pediatric HIV (prevalence, incidence, mortality, and 
ART coverage) for all Central Asian nations, particularly for 
specific age subgroups (e.g., 0-1 year, 1-5 years), are often 
limited or not publicly available.

Understanding HIV prevalence, incidence, and mortality 
in wider Central Asian countries is crucial, particularly 

given the region’s growing child population.11 Analyzing 
HIV dynamics in children under 5 in this region can inform 
targeted policies to support this vulnerable population. 

The present study aimed to assess the prevalence, 
incidence, mortality, and health expenditures for HIV 
treatment in children under 5 years of age from 9 Central 
Asian countries (Armenia, Azerbaijan, Georgia, Kazakhstan, 
Kyrgyzstan, Mongolia, Tajikistan, Turkmenistan, Uzbekistan) 
and compare these findings with a global picture. 

METHODS

Study design and population

This descriptive study includes prevalence, incidence and 
all deaths of children under 5 years of age attributed to 
HIV (ICD-11 codes B20-B24, C46-C469, D84.9; ICD-11 codes 
are 042-044, 112-118 (after 1980), 130 (after 1980), 136.3-
136.8 (after 1980), 176.0-176.9 (after 1980), 279 (after 
1980); and ICD-11 BTL codes are B184-B185), during the 
years 1990 to 2021 in 9 countries covered by Central Asia: 
Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, 
Mongolia, Tajikistan, Turkmenistan, and Uzbekistan. Since 
most of the Central Asian countries in this study were part 
of the Soviet Union before 1991, we analyze trends.

Input data

The data collection protocol was described in detail in 
Figure S1. 

Household seroprevalence surveys 

Geographically representative HIV seroprevalence survey 
results were used as inputs to the model for countries with 
generalized HIV epidemics where available.

GBD demographic inputs 

Location-specific population, fertility, migration, and HIV-
free survival rates from GBD 2020 were used as inputs in 
modelling all locations. 

Data from countries 

The files compiled by the Joint United Nations Programme 
on HIV/AIDS (UNAIDS) for their HIV/AIDS estimation process 
were one of our sources of data for producing estimates of 
the HIV burden. The files are often built by within-country 
experts with the support of UNAIDS, which publishes 
estimates annually on behalf of countries and only shares 

https://trendspediatrics.com/article/view/257#supplementary-materials
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their files when permission is granted. The files contain 
HIV-specific information needed to run the Spectrum1, 
Estimation and Projection Package-Age Sex2 (EPP-ASM) 
models. Spectrum and EPP-ASM require the following input 
data: AIDS mortality among people living with HIV with and 
without ART, CD4 progression among people living with 
HIV not on ART, ART coverage among adults and children, 
cotrimoxazole coverage among children, coverage of 
breastfeeding among women living with HIV, prevention of 
mother-to-child transmission coverage, and CD4 thresholds 
for treatment eligibility. EPP-ASM additionally uses HIV 
prevalence data from surveillance sites and representative 
surveys. Antenatal care (ANC), incidence, prevalence, 
and treatment coverage data from UNAIDS were used in 
modelling for all locations. We extracted all of this data 
from the proprietary format used by UNAIDS.

Vital and civil registration 

We utilized all available sources of vital and civil registration, 
as well as sample registration data, from the GBD Causes 
of Death database, following the redistribution of garbage 
codes and the correction of HIV/AIDS mis-coding in Group 
2A countries from the Central Asian region. Both systems 
are administered by the Centers for Disease Control and 
Prevention, of which the reported number of deaths due 
to HIV is archived.

Case notifications data 

We searched for case notification data using the ECDC 
database and the country reports series in countries with 
four- and five-star vital registration data. We identified all 
nine countries for which information was available.

Prevalence Data

Geographically representative HIV seroprevalence survey 
results were used as inputs to the model for countries with 
generalized HIV epidemics where available. From these 
surveys, we used age- and sex specific prevalence data.

Data from countries

The files compiled by UNAIDS for their HIV/AIDS estimation 
process served as our primary source of data for producing 
estimates of the HIV burden. The files are often built by 
within-country experts with the support of UNAIDS, which 
publishes estimates annually on behalf of countries and 
only shares their files when permission is granted. The 
files contain HIV-specific information necessary to run 

the Spectrum4 Estimation and Projection Package-Age 
Sex (EPP-ASM)5 models. We extracted all of this data 
from the proprietary format used by UNAIDS. The EPP-
ASM and Spectrum models used for GBD estimation vary 
slightly from those used by UNAIDS, with details on this 
variation included below. In addition to the differences in 
model structure, we integrate our estimates of input model 
parameters, including new transition parameters and 
demographic rates. The differences between our estimates 
and UNAIDS’ estimates reflect differences in model 
structure, model parameters, and the location-specific data 
used to calibrate our models.

Modelling strategy

The conceptual and analytical framework of the model was 
based on the Global Burden of Disease protocol (https://
www.healthdata.org/sites/default/files/2024-06/GBD%20
Protocol%20060424.pdf), a causal hierarchy, and detailed 
methods have been previously published by us.12-14 We 
used two different components to derive year-, age-, and 
sex-specific estimates of HIV incidence, prevalence, and 
mortality depending on the locations’ availability of data 
and extent of HIV burden, as described below:

1.	EPP-ASM was used to estimate incidence, prevalence, 
and mortality that are consistent with serosurveillance 
data from antenatal care clinics and/or prevalence 
surveys.

2.	Spectrum is a compartmental HIV progression 
model used to generate age-sex-specific incidence, 
prevalence, and death rates from input incidence and 
prevalence curves and assumptions about intervention 
scale-up and local variation in epidemiology. This 
model was used in conjunction with EPP-ASM for India 
and for all Group 2A countries.

Statistical analysis

The data were analyzed using SPSS version 21 software. 
The data were reported as numbers, percentages, mean, 
and standard deviation. The data were separated by gender 
and place of residence. The mortality rate was calculated 
per 10,000 live births. To visually represent the mortality 
rate of children under 5 years of age attributed to HIV, we 
used ArcGIS software (version 1.10). These maps highlight 
areas within the studied regions and countries. Distinct 
colors were employed to differentiate areas based on their 
varying mortality rates. 

https://www.healthdata.org/sites/default/files/2024-06/GBD%20Protocol%20060424.pdf
https://www.healthdata.org/sites/default/files/2024-06/GBD%20Protocol%20060424.pdf
https://www.healthdata.org/sites/default/files/2024-06/GBD%20Protocol%20060424.pdf
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RESULTS

Global and national scenario (Overall estimates)

The global HIV burden has grown significantly over the past 
three decades. HIV-related deaths rose nearly threefold, 
from 305,944 in 1990 to 863,837 in 2019, while prevalence 
increased from 7.93 million to 36.85 million cases during 
the same period. In Central Asia, the epidemic escalated 
sharply. HIV-related deaths rose from 401 in 1990 to 27,715 
in 2019—a 69-fold increase. Prevalence also surged from 
4,776 to 1.54 million cases. Kazakhstan and Uzbekistan 
were the most affected. In Kazakhstan, deaths increased 
from 96 to 261; Uzbekistan recorded the highest rise in 
deaths, from 120 to 585 (a 385% increase), and in new 
cases, from 804 to 2,537 (Table 1). In contrast, Georgia 
showed a decline in new HIV cases, dropping from 477 in 
1990 to 269 in 2019. Kyrgyzstan and Tajikistan experienced 
moderate increases in deaths—Kyrgyzstan’s rose more 
than fourfold, and Tajikistan’s by 41%. Mongolia remained 
the least affected, with a minimal rise in deaths (from 8 to 
15) and new cases (from 35 to 39) over the same period.

Sex difference

Across all three metrics, males consistently demonstrate 
higher numerical values than females. The line graphs 
suggest that over time, the number of deaths attributable 
to HIV has been increasing for both sexes, but the escalation 
is more pronounced in males. Correspondingly, the number 

of newly acquired HIV cases has been growing, with men 
experiencing a more precipitous rise compared to women. 
The prevalence of HIV, denoting the total population living 
with the virus, also follows this pattern, with a steeper 
upward trend in males than in females (Figure 1).

Under 5 years of age children scenario

The scenario for children under 5 years of age is presented 
in Table 2. The data on HIV-related deaths, incidence cases, 
and prevalent cases from 1990 to 2019 reveal significant 
trends in the global and Central Asian contexts. In 1990, 
the number of deaths due to HIV globally was 43,744.40 
(95% CI: 38,062.46 - 48,832.55), but by 2019, this figure 
significantly decreased to 20,594.30 (95% CI: 15,723.78 - 
27,328.31), reflecting a significant reduction in mortality. 
In Central Asia, however, the number of deaths remained 
relatively stable, increasing slightly from 24.70 (95% CI: 
24.69 - 24.71) in 1990 to 25.80 (95% CI: 25.75 - 25.85) in 
2019, indicating persistent challenges in this region. Among 
individual Central Asian countries, Kazakhstan, Kyrgyzstan, 
and Uzbekistan exhibited variations in mortality trends 
(Figure S2). Kazakhstan’s HIV-related deaths increased 
slightly from 2.15 (95% CI: 2.14 - 2.15) in 1990 to 2.42 (95% 
CI: 2.41 - 2.42) in 2019. In Kyrgyzstan, the death toll also 
rose from 1.73 (95% CI: 1.73 - 1.74) in 1990 to 2.25 (95% CI: 
2.25 - 2.26) in 2019. Meanwhile, Uzbekistan experienced a 
more noticeable increase, from 10.06 (95% CI: 10.05-10.07) 
in 1990 to 11.52 (95% CI: 11.49-11.55) in 2019.

Figure 1. Upper figures from left to right: Deaths due to HIV (in thousands), Incidence cases of HIV (in thousands), and prevalent cases 
of HIV (in thousands) from 1990 to 2019 by super region; lower figures from left to right: Deaths due to HIV per 1000, incidence cases 
of HIV per 1000, and prevalent cases of HIV per 1000 in 2019.

https://trendspediatrics.com/article/view/257#supplementary-materials
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The global number of new HIV-acquired cases decreased 
substantially, from 256,869.86 (95% CI: 232,181.80-
280,576.59) in 1990 to 101,273.76 (95% CI: 84,106.23-
126,532.44) in 2019. In contrast, Central Asia saw an 
increase in incidence cases from 82.55 (95% CI: 53.41 - 
123.31) in 1990 to 128.36 (95% CI: 77.12 - 280.88) in 2019, 
suggesting ongoing transmission despite global progress. 
Notably, Kazakhstan’s incidence cases surged from 26.27 
(95% CI: 16.03 - 39.22) in 1990 to 41.59 (95% CI: 26.38 - 
67.70) in 2019, while Kyrgyzstan experienced an alarming 
rise from 2.63 (95% CI: 1.48 - 4.61) in 1990 to 33.21 (95% 
CI: 11.77 - 141.28) in 2019 (Figure S3).

HIV prevalence, reflecting the total number of living 
cases, slightly increased globally from 290,331.34 (95% 
CI: 265,698.46 - 316,063.71) in 1990 to 294,367.71 (95% 
CI: 251,093.66 - 357,920.66) in 2019. In Central Asia, 
however, prevalence nearly doubled from 55.83 (95% 
CI: 38.25 - 77.53) in 1990 to 103.88 (95% CI: 53.13 - 
267.47) in 2019, indicating persistent transmission and 
an increasing number of people living with HIV. Countries 
such as Kazakhstan and Kyrgyzstan showed a sharp rise in 
prevalence, with Kazakhstan increasing from 7.35 (95% 
CI: 4.87 - 10.40) in 1990 to 24.51 (95% CI: 12.18 - 70.48) 
in 2019, and Kyrgyzstan from 2.51 (95% CI: 1.47 - 4.01) in 
1990 to 20.19 (95% CI: 5.93 - 74.93) in 2019 (Figure S4).

Figure 2 illustrates the HIV-related deaths, incidence cases, 
and prevalent cases among children under 5 years old per 
1,000 individuals globally. In 1990, the highest prevalence 
of HIV in children under five was concentrated in Sub-
Saharan Africa, with some countries experiencing over 500 
cases per 100,000. By 2021, the prevalence had significantly 
declined globally, yet Sub-Saharan Africa remained the 
most heavily impacted region. The incidence of new HIV 
acquired cases in 1990 followed a similar pattern, with the 
highest rates in Sub-Saharan Africa, as well as some cases 
in parts of South America and Southeast Asia. By 2021, 
there was a substantial decrease in new cases globally, with 
improvements in regions that had previously experienced 
high burdens. Mortality rates due to HIV in children under 
five were also highest in Sub-Saharan Africa in 1990. 
However, by 2021, there was a notable reduction in child 
deaths from HIV, reflecting advancements in treatment, 
prevention, and intervention programs. Whereas in Central 
Asian countries, there was a surge in HIV incidence in 
children under 5 years of age.

Overall, the comparison of these maps indicates that while 
the global burden of HIV in children under five has declined 
significantly from 1990 to 2021, Sub-Saharan Africa Ta
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remains the most affected region. The improvements seen 
over time are likely due to the expansion of HIV treatment, 
prevention of mother-to-child transmission, and public 
health initiatives aimed at reducing HIV-related mortality 
among young children. 

Sex difference in the under-5-year age group

The data presented in Figure 3 highlight notable sex-
based disparities in HIV-related mortality, incidence, 
and prevalence among children under 5 years of age 
across global and regional levels, particularly in Central 
Asia. Overall, HIV-related deaths among young boys 
have consistently been higher than in girls, both globally 
and in Central Asia. In terms of prevalence in 2021, the 
highest burden is observed in Kyrgyzstan, Tajikistan, and 

Uzbekistan for both males and females. These countries 
exhibit significantly higher prevalence rates compared 
to other nations in the dataset. The broader regional 
estimates indicate that Sub-Saharan Africa has the highest 
prevalence, followed by lower-middle-income countries, 
while high-income countries have the lowest rates. The 
incidence of new cases of HIV per 100,000 in 2021 displays 
a similar pattern. Countries such as Kyrgyzstan, Tajikistan, 
and Uzbekistan report the highest rates for both males and 
females. In the regional estimates, Sub-Saharan Africa again 
records the highest incidence rates, with lower-middle-
income countries following closely behind. Regarding 
mortality, the death rates per 100,000 in 2021 suggest that 
Kyrgyzstan and Tajikistan have the highest mortality burden 
among the selected countries.

Figure 2. Comparing deaths due to HIV per 1000, incidence cases of HIV per 1000, and prevalent cases of HIV per 1000 among 
children aged under 5 years
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HIV total health spending

Figure 4 illustrates the trends in HIV total health spending 
in Central Asian countries from 2000 to 2017, expressed 
in 2022 US dollars. The data indicate that HIV healthcare 
expenditures have risen across the board, demonstrating 
a heightened commitment to combating the epidemic. 
Nevertheless, spending levels have experienced notable 
variations for certain countries. Kazakhstan consistently 
had the highest spending among the countries shown. The 
spending saw steady growth, with sharp increases around 
2004–2006 and another significant rise after 2012. By 2017, 
Kazakhstan’s spending had exceeded $40 million, making 
it the dominant country in terms of financial commitment 
to HIV/AIDS healthcare. Mid-tier spending countries such 
as Georgia, Kyrgyzstan, and Uzbekistan have relatively 
higher spending than others, although their trends are 
more volatile. Georgia experienced notable peaks around 
2012 and 2016, while Kyrgyzstan maintained a moderate 
level of spending despite some fluctuations. In contrast, 
lower spending countries, including Armenia, Azerbaijan, 
Mongolia, Tajikistan, and Turkmenistan, have consistently 

allocated less to HIV healthcare. Their spending remained 
below $10 million for most of the period. Among them, 
Turkmenistan and Mongolia have the lowest and most 
stable spending trends, with only slight increases over time.

Figure 5 presents the total health spending per person 
in Central Asian countries for the year 2017. It shows 
significant variation in spending levels, with some countries 
allocating considerably more resources per capita than 
others. Kazakhstan had the highest per-person spending on 
HIV, reaching $2.11. Kyrgyzstan followed with a spending of 
$2.10 per person, which is relatively close to Kazakhstan’s 
level. Tajikistan’s per-person spending on HIV healthcare 
was slightly lower at $1.30, while Mongolia and Armenia 
allocated moderate resources, with per capita expenditures 
of $1.84 and $1.67, respectively. At the lower end of the 
spectrum, Azerbaijan and Turkmenistan had even lower 
spending levels, with Azerbaijan at $1.48 per person and 
Turkmenistan at $0.82 per person. Notably, Uzbekistan 
had the lowest per capita spending on HIV among all the 
Central Asian countries represented, at just $0.70.

Figure 3. Subgroup estimates about deaths due to HIV per 1000, incidence cases of HIV per 1000, and prevalent cases of HIV per 1000 
in children aged under 5 years in different sex groups
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Figure 4. HIV total health spending in Central Asian countries from 2000 to 2017

Figure 5. HIV-related total health spending per person in 2017 in all Central Asian countries
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DISCUSSION

The findings of this study highlight the alarming increase 
in HIV-related prevalence, incidence, and mortality among 
children under five years of age in Central Asian countries. 
The global burden of HIV-related deaths and cases has seen 
a significant decline due to advancements in antiretroviral 
therapy, prevention strategies, and improved healthcare 
access.15 Recent studies indicate gaps in data on HIV 
under-5 prevalence, incidence, and mortality in the Central 
Asian region.16 Our study revealed that in Central Asia, the 
situation remains a significant concern as mortality rates, 
prevalence, and new cases continue to rise, indicating gaps 
in prevention and treatment programs. 

Central Asia faces one of the highest rates of IDU globally, 
mainly due to heroin trafficking from Afghanistan.17,18 Efforts 
to curb transmission were further hindered by restrictive 
policies—Uzbekistan, for instance, banned methadone 
until 2019, delaying effective opioid substitution therapy 
(OST) and exacerbating HIV outbreaks among PWID.19 
According to UNAIDS (2023), only 50% of people living 
with HIV in Eastern Europe and Central Asia were receiving 
antiretroviral therapy (ART), far below global targets.20 
Additionally, labor migration and unprotected sex work 
contributed to secondary transmission, with condom use 
among key populations remaining critically low.21,22

In contrast to Central Asia’s escalating HIV crisis, Georgia 
achieved a significant decline in new HIV cases through a 
robust and systematic public health response.23,24 A critical 
turning point came in 2018, when Georgia decriminalized 
drug use, removing legal barriers and encouraging higher 
uptake of HIV testing and treatment.24

In children under five years old, the data reveal a stark 
contrast between global and regional trends. While 
global HIV-related mortality in this age group has declined 
significantly, Central Asia experienced a slight increase.25 
There are several reasons affecting this, such as delayed 
Diagnosis and Treatment Initiation, barriers to access 
to care, and stigma. Low rates of HIV testing in children, 
often due to fear of discrimination and stigma, result in late 
diagnoses.26,27 Without early detection and prompt initiation 
of ART, HIV rapidly progresses in young children, leading to 
severe opportunistic infections and higher mortality rates. 
In the Eastern European and Central Asian (EECA) region, 
which includes Central Asia, only a fraction of children 
living with HIV are on treatment, lagging significantly 
behind adult coverage. Moreover, 50% of the ART access 
rate affects prevention, and the new case emergency rate 

is at 20%. This trend underscores the need for stronger 
regional healthcare policies, enhanced maternal screening 
programs, and improved perinatal care to mitigate mother-
to-child transmission of HIV.

Gender disparities in HIV-related prevalence, incidence, and 
mortality were also evident in the study. Across Central Asia, 
males exhibited higher mortality and prevalence rates than 
females. This is different from the global trend; following 
UNAIDS, women account for 49% of HIV worldwide.28

The data indicate substantial global advancements in 
mitigating HIV-associated mortality and new infections. 
However, Central Asia, particularly Kazakhstan and 
Kyrgyzstan, represents a concerning region due to the 
escalating incidence and prevalence of cases. These findings 
underscore the need for targeted interventions, improved 
healthcare accessibility, and strengthened prevention 
strategies in this region. Another key finding was the 
significant variation in health expenditures dedicated to 
HIV across Central Asian countries. Kazakhstan emerged 
as the highest spender on HIV healthcare, with over $40 
million allocated in 2017, whereas Uzbekistan had the 
lowest per capita expenditure, at just $0.70 per person. 
UNAIDS indicated $34/person target for HIV prevention, 
which is not met by any of the Central Asian countries.29 
80% of Central Asian countries’ health expenditures rely 
on international donors; however, this is changing due to 
the shift of some countries to the middle-income group, 
contributing to unstable HIV financing. These disparities 
highlight the varying levels of commitment and resource 
allocation for HIV prevention and treatment across the 
region, emphasizing the need for equitable healthcare 
investments.

Today, in developed and industrialized countries, with 
timely diagnosis and treatment of HIV-infected infants and 
children29, clinical manifestations of HIV in children are rare. 
Almost all of them reach adolescence, youth, and adulthood 
without clinical symptoms due to immunodeficiency. 
Their main problems are the continued use of antiviral 
drugs, drug resistance, drug side effects, psychological 
distress, social problems, and sexual and marital issues.30 
However, in developing countries where HIV in pregnant 
mothers and their infants is not diagnosed (due to lack 
of screening), perinatal acquisition of HIV (without 
antiretroviral treatment) shows one of the following three 
clinical scenarios.31,32

The first scenario, untreated HIV-positive cases have a 
rapidly progressive course, become symptomatic in the first 
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months of life, and have a median half-life of 6-9 months. 
These infants are most likely to have been infected in utero 
and have a positive HIV-related Polymerase chain reaction 
(PCR) within the first 48 hours of birth. Almost all children 
with a rapidly progressive course die before the age of 5 
years.33 The second scenario, which is predominantly HIV-
positive (untreated) infants, has a gradually progressive 
course and becomes symptomatic in the first or second 
year of life. These children appear to have acquired HIV 
perinatally or postnatally through breastfeeding. Most 
of these children are PCR-positive in the first month of 
life and survive to the age of 5 years.34 The third scenario 
includes patients with perinatal HIV whose disease 
(without treatment) has a very slow course and is clinically 
asymptomatic until after the age of 10 years, and has an 
increased CD4 count.35,36

Until recently, it was thought that few children with 
perinatally acquired (untreated) HIV survived the age of 5 
years, but recent studies have shown that less than 18% 
of these children survive to the age of 15 years without 
treatment.37 Children infected after birth and through 
breastfeeding appear to have a greater predisposition to a 
slow course of HIV than those who acquire the virus in utero 
or at birth.38 Contrary to expectations, the percentage of 
HIV-positive children with a slow course is higher in Africa 
than in developed countries, where 1.3% of children with 
perinatal acquired HIV have a slow course and, without 
treatment, their average life expectancy is 16 years.39 This 
difference seems to be because in developed countries, HIV 
transmission through breast milk is virtually non-existent, 
and all HIV-positive children are infected during delivery 
or before birth. In contrast, in less developed countries, up 
to half of HIV-positive children are infected through breast 
milk.40 In a cohort study from Latin America on HIV acquired 
adolescents, approximately one-third of them were first 
diagnosed with HIV after the age of 10.41,42 

Child mortality (under 5 years) is a phenomenon influenced 
by several factors and conditions, and the severity and 
weakness of these factors and conditions determine 
the occurrence and prevalence of mortality, as well 
as its control. Another important point that should be 
mentioned is that infant and child mortality is affected by a 
set of socioeconomic, cultural, demographic, genetic, and 
medical-health variables.43,44 

Study limitations

Despite the comprehensive nature of this study, several 
limitations must be acknowledged. Firstly, the study relies 

on mortality registration systems, which may have data 
inconsistencies, underreporting, or misclassification of 
deaths related to HIV. Stigma-driven underreporting could 
contribute to a 30-50% reduction in statistics. For instance, 
the United Nations International Children’s Emergency Fund 
(UNICEF) reported that approximately 50% of HIV-exposed 
infants in Uzbekistan receive PCR testing.45 Secondly, 
the availability and accuracy of data for Central Asian 
countries vary, which may impact the reliability of country-
specific estimates. Data consistency varies according to 
country settings. For instance, Kazakhstan and Kyrgyzstan 
publish annual HIV surveillance reports, mother-to-child 
transmission rates, and ART coverage data. In contrast, 
Tajikistan and Uzbekistan publish aggregated data, while 
Turkmenistan’s data rely on WHO and UNAIDS estimates. 
Thirdly, the study does not account for the impact of more 
recent antiretroviral treatment programs or emerging 
healthcare policies that could influence HIV trends beyond 
2019. Lastly, socioeconomic and cultural factors affecting 
HIV transmission and healthcare access were not deeply 
explored, warranting further qualitative studies. 

Implications for clinical practice

The study findings have critical implications for clinical 
practice and public health policy. To reduce pediatric HIV-
related mortality in Central Asia, a multifaceted approach 
is needed. Universal maternal screening and programs to 
prevent mother-to-child transmission (PMTCT) should be 
prioritized. Routine prenatal HIV testing must be integrated 
into maternal healthcare, following successful models 
from high-income countries. Ensuring that all HIV-positive 
pregnant women receive antiretroviral therapy (ART) is 
essential to minimizing perinatal transmission.

Expanding ART access and strengthening neonatal care 
services are critical components in improving pediatric HIV 
outcomes. Early ART initiation for HIV-exposed infants can 
significantly reduce mortality, while enhancing neonatal 
intensive care units (NICUs) can provide specialized support 
for HIV-infected newborns. Improving ART supply chains, 
training healthcare professionals, and addressing barriers 
to timely treatment initiation will also contribute to better 
health outcomes.

Addressing healthcare disparities across Central Asian 
countries is necessary to bridge the gap between high- and 
low-investment nations. Increased healthcare funding, 
particularly in low-resource settings, can ensure equitable 
access to prevention and treatment services. Community-
based HIV programs should be expanded, especially in rural 
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and underserved regions, to enhance early detection and 
adherence to treatment.

Gender-sensitive interventions should be incorporated into 
HIV prevention and treatment strategies. Further research 
is needed to understand the underlying factors contributing 
to higher HIV-related mortality and prevalence among 
males. Developing targeted interventions that consider 
gender-specific vulnerabilities will help improve overall 
health outcomes for children under five.

Policy and funding reforms must be prioritized to strengthen 
national responses to pediatric acquired HIV. Governments 
should increase financial commitments to HIV programs 
and seek international aid to support prevention and 
treatment efforts. Strengthening collaboration with global 
health organizations and implementing evidence-based 
policies will help reduce pediatric HIV-related mortality 
in Central Asia and improve healthcare accessibility for 
affected children.

CONCLUSION

This study highlights the escalating HIV burden in Central 
Asia, particularly among children under five years old. While 
global trends show a decline in HIV-related mortality and 
incidence, Central Asian countries continue to struggle with 
rising cases and limited healthcare resources. Increasing 
investments in maternal screening, antiretroviral therapy, 
and neonatal healthcare facilities are essential to curb 
pediatric HIV-related mortality. Increasing the equipment 
and facilities of neonatal intensive care units can play an 
effective role in reducing child mortality. Future policies 
should prioritize equitable healthcare access, improve data 
accuracy, and address gender disparities in HIV outcomes. 
By implementing comprehensive prevention and treatment 
strategies, the region can make significant progress in 
reducing HIV-related mortality and improving the quality of 
life for affected children. Comprehensive strategies for the 
prevention of mother-to-child transmission (PMTCT) of HIV, 
diagnosis of HIV in pregnant women and perinatal acquired 
HIV, initiation of timely and appropriate antiretroviral 
therapy, as well as prevention of opportunistic infection, 
can help the region make significant progress in reducing 
HIV-related mortality and improving the quality of life of 
affected children.
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