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ABSTRACT
Currently, Ukraine has gained particular importance to hold analytical review on trends in mortality due to conditions and diseases caused by the human immunodeficiency virus (HIV). Modern epidemiology of HIV infection in Ukraine has not yet suggested the steady decline of this indicator. For the period 1987-2013 in Ukraine there were registered 31,999 deaths caused by acquired immunodeficiency syndrome (AIDS), terminal clinical stage of HIV infection, including 16,807 AIDS patients (52.5%) who died during the last 5 years.
The analysis of official data shows that Ukraine is gradually increasing access of people living with HIV (PLHIV) to antiretroviral treatment. However, the current trend of late detection and late inclusion of people living with HIV to medical care lead to further growth of an increasing number of patients in need of ART. Despite the significant increase in the number of patients receiving ART in Ukraine (from 3,058 people in 2005 to 55,874 people in 2013) the rate of ART expansion is far behind the pace compared to increasing number of people in need of treatment.
The most prevailing in the structure of deaths among HIV patients are diseases associated with HIV infection, however, the percentage of people who died due to conditions and diseases etiologically unrelated to HIV infection increases gradually, and in 2013 this indicator reached 33.2%. The main cause of death among people with AIDS in Ukraine remains tuberculosis (TB) - over 60% of deaths are caused by combined TB/HIV co-infection.
The current challenge of AIDS under-diagnosis and under-recording of deaths among PLHIV affects the levels and trends of mortality due to diseases caused by HIV. According to operational researches, 21% of deaths, classified as cases due to other diseases, were AIDS related diseases; 66% cases of the deregistration for “other reasons” were not attributed to deaths cases; there are differences in the number of deaths associated with HIV in the official reporting of health care facilities of various profiles.
As a result of modulation, it was found that the approval of criteria for the appointment of ART at CD4 level of 500 cells/mcl in the national PLHIV treatment protocol is the most effective strategy. In the forecasted period until 2020, the number of saved lives due to preventing PLHIV deaths will be 7,000, compared to the appointment of ART at the level CD4 ≤350 cells/mcl, or 31,000 - compared to the appointment of ART at the level CD4≤200 cells/mcl. This marks the need for further expansion of ART in-country programs and the adoption of “universal access” scenario as the national basic strategy, as well as the development of practical steps and strategic directions for sustainable reduction in mortality due to diseases caused by HIV.
According to the United Nations Programme on HIV/AIDS (UNAIDS), [30-42] 36 million people in the world died due to AIDS as of the end of 2012. In 2012 the number of AIDS-related deaths decreased by 30% compared with the peak value of this indicator in 2005, and constituted 1.6 [1,4-1,9] million people. [15, 48].
Numerous studies conducted in various countries have shown that the introduction of ART leads to a significant reduction in the number of deaths associated with HIV infection [4, 29, 36, 43, 45, 46]. Decisive impact on morbidity and mortality from diseases caused by HIV has ART coverage of at least 80% level among those who need it [27, 36].
A change in global trends in mortality due to diseases caused by HIV occurred in 2006, undoubtedly due to expanding access to ART for PLHIV. In 2012, compared to 2003, the world reached twenty-fold increase in ART coverage, allowing to get treatment for almost eight million PLHIV [15, 48].
However, in 26 countries of the world, AIDS remains among five most common causes of premature deaths (before age 65, according to WHO criteria) and disability. These countries are Colombia, Guyana, Myanmar, Russia, Ukraine and the countries of sub-Saharan Africa. Almost 90% of diseases burden caused by AIDS in Eastern Europe and Central Asia is in the Russian Federation and Ukraine [48].
The Global Strategy of UNAIDS, is more commonly known as Strategy “Towards Zero” to ensure global progress in achieving established national targets for universal access to HIV prevention, treatment, care and support, for eliminating the HIV epidemic and changing dynamics of its development to the opposite, for contributing the achievement of Millennium Development Goals for the countries by 2015 [6].
One of the UNAIDS goals in 2015 is “Zero AIDS associated deaths”, including:
· Providing universal access to ART for PLHIV who should receive such treatment.
· Reducing by half the number of deaths from TB among PLHIV.
· Reaching PLHIV and households affected by HIV by all national social protection strategies and ensuring access to the most important care and support services.
Today, in Ukraine there are possibilities for effective HIV prevention, treatment, care and support programs to address HIV epidemic. An example of the successful implementation of the program may be the prevention of HIV transmission from mother to child and safety of donor’s blood [28, 55].
Since 2004, Ukraine has made a ​​significant progress in providing antiretroviral drugs to PLHIV. Currently, the programs on expanding access to ART are being implemented in all 27 administrative regions of Ukraine. Also, Ukraine, unlike many other countries, has an important resource of developed and professionally trained non-governmental sector, which, in close collaboration with health care implements prevention programs among high risk groups of HIV infection (HRG), as well as care and support to PLHIV [28 51].
Comprehensive assessment indicator to measure success and effectiveness of implementing HIV actions is mortality due to diseases caused by HIV. Modern epidemiology of HIV infection in Ukraine does not suggest the steady decline of this rate [12, 13, 14, 18, ​​21].
According to the statistics of State Institution “Ukrainian Center for Socially Dangerous Diseases Control of the Ministry of Health of Ukraine” (UCDC) from 1987 (registration date of the first HIV case) to 2013 31,999 AIDS-related deaths were reported. Over the last 5 years, AIDS was the cause of death for 16,807 PLHIV constituting 52.5% of the cumulative number of deaths from AIDS in Ukraine as of 01/01/2014 [8-12].
For the period 2009-2013 the mortality rate due to AIDS was 5.6; 6.8; 8.2; 8.5; 7.7 per 100,000 population, respectively. Despite the national decline of this indicator in 2013, compared to 2012, in most regions of the country its value remains high and has a stable downward trend [8-12].
Today, it is of particular importance for Ukraine to conduct analytical review of trends and epidemiological characteristics of mortality from diseases caused by HIV, especially given the widespread use of ART. At the current stage of HIV infection, it is important to define main factors affecting this indicator. This will facilitate the development of practical steps and strategic directions for sustainable reduction in the number of deaths among PLHIV in the framework of reaching  UNAIDS goal “Zero AIDS associated deaths” and Goal 6 of the Millennium Development Goals “Limit the spreading of HIV/AIDS and reduce its scopes”.


RELATIONSHIP BETWEEN AIDS MORTALITY RATE
AND INDIVIDUAL INDICATORS FOR MONITORING
EPIDEMIOLOGY OF HIV INFECTION

In order to determine the presence, direction and density of the links between mortality from diseases caused by AIDS and other monitoring indicators for HIV-infection in Ukraine the Pearson coefficient of linear correlation was calculated (Table. 1).

Table 1: Relationship between mortality from diseases caused by AIDS, and monitoring indicators for HIV in Ukraine for the period 2005 - 2013
	[bookmark: table02]Indicators (y)
	Link (r) with mortality from AIDS rate (x)
	Regression coefficient

	Coverage of HIV screening among HRG (y1)
	+ 0.50
(mr  = 0.33; t = 1.53)
	R x / y 1 = 0.57

	Coverage of HIV-positive individuals with medical care (y2)
	+ 0.91
(mr  = 0.16; t = 5.81) *
	R x / y2 = 0.19

	Share of people taken under medical care at HIV III-IV clinical stage (y3)
	+ 0.92
(mr  = 0.15; t = 5.88) *
	Rx/y3 = 0.23

	Incidence rate of TB/HIV co-infection (y4)
	+ 0.93
(mr  = 0.14; t = 6.69) *
	Rx/y4 = 0.50

	Share of AIDS among HIV-infected people under medical care (y5)
	+ 0.90
(mr  = 0.16; t = 5.46) *
	Rx/y5 = 0.31

	Share of people receiving ART among PLHIV under medical care (ART coverage) (y6)
	+ 0.88
(mr  = 0.18; t = 2.29)
	Rx/y6 = 0.11

	Percentage of adults and children with HIV/AIDS receiving ART after 12 months of ART initiation (y7)
	+ 0.71
(mr = 0.27; t = 2.37)
	Rx/y7 = 0.17

	Mortality from TB/HIV co-infection (y9)
	+ 0.85
(mr = 0.20; t = 4.27) *
	Rx/y8 = 1.00



Note:
* - Reliable link (p <0.01)
Weak (0.01 - 0.29), medium (0.3 - 0.69), strong (0.70 - 0.99) link
Direct (+), reverse (-) link
Strong reliable direct link was established between the mortality rate due to AIDS-related morbidity and TB/HIV co-infection (r = +0.93); share of people taken under medical care at HIV III-IV clinical stages (r = +0.92); coverage of HIV-positive individuals with medical care (r = +0.91); share of AIDS among HIV-infected people under medical care (r = +0.90); mortality from TB/HIV co-infection (r = +0.85).
The degree of change in the value due to a corresponding change in another value is measured by regression coefficient (Rx/y).
Regression coefficient of x value – “mortality from AIDS” to y2 – “coverage of HIV-positive individuals with medical care” was 0.19, i.e. by changing the value of y2 for 1, the x value will change for 0.19 per 100,000 population. For example, if coverage of HIV-positive with medical care is 80%, the mortality rate from AIDS will reach 10.8 per 100,000 population, if 90% coverage – 12.7 per 100,000.
Given that share of people taken under medical care at HIV III-IV clinical stage(y3) is 50%, the mortality rate from AIDS will be 9.7 per 100,000, if indicator y3 is 60%, the mortality rate from AIDS equals 11.9 per 100,000, 70% - 14.2 per 100,000. However, if reducing the proportion of people at HIV III-IV clinical stage by 30%, AIDS mortality will fall to 5.2 per 100,000, at indicator level y3 = 20%  –  up  to 2.9 per 100,000; at indicator level y3 = 10% – to 0.7 per 100,000.
According to data of the year 2013, the incidence rate of TB/HIV co-infection (y4) was 10.5 per 100,000, mortality from AIDS (x) – 7.7 per 100,000. Regression coefficient of x value for y4 revealed that if indicator value y4 = 8.0 per 100,000, AIDS mortality will decline to 6.8 per 100,000; if y4 = 5.0 100,000  –  to 5.3 per 100,000.
The correlation coefficient is reliable if it exceeds its error (mr) for at least 2.5-3 times. Unreliable correlation was found between mortality from diseases caused by AIDS, and coverage of HIV screening among HRG; ART coverage; percentage of adults and children with HIV/AIDS receiving ART after 12 months of ART initiation. To establish links between these phenomena it is necessary to increase the linear row of observation. Also, the obtained data show that at the present stage of HIV epidemics the amount of preventive and treatment programs has not yet reached the necessary level to affect the mortality rate due to diseases caused by AIDS.


ESTIMATES AND FORECASTS OF AIDS-RELATED MORTALITY
 
According to WHO recommendations, assessment and forecasting of the total number of PLHIV, both at the national and regional levels, is a necessary component of modern epidemiological surveillance on HIV/AIDS and an important strategic resource for future decision-making in response to the HIV epidemic. An equally important component is forecasting of possible demographic impact of the HIV infection. Such forecasts are of particular relevance at the background of widespread use of antiretroviral therapy [26, 47].
Forecasted development scenarios of the epidemic process depend primarily on the level of HIV prevalence, defined by the size of high risk groups to HIV infection and prevalence of the pathogen within them, the nature of risk behaviors among risk groups, etc. Based on the aforementioned parameters, by using program Spectrum/EPP 5.04 Beta 33, we obtained the results of the revised assessment on the situation of HIV/AIDS in Ukraine as of early 2014 and for the period until 2020 (Table. 2).

Table 2: Estimated level of basic indicators of HIV epidemics
in Ukraine as of early 2014 and for the period until 2020 (adults over 15 years old)

	[bookmark: table03]Indicators
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Total number of PLHIV, abs. number
	232 793
	233 154
	235 668
	239 925
	245 534
	252 076
	257 838

	HIV prevalence, %
	0.78
	0.75
	0.74
	0.73
	0.72
	0.72
	0.71

	Number of new HIV cases, abs. number
	12 171
	12 460
	12 620
	12 833
	13 069
	13 466
	14 309

	Number of deaths from AIDS, abs. number
	12 213
	11 016
	9015
	7462
	6294
	5679
	7214


One of the forecast results was the obtained data on the expected dynamics of new cases of AIDS-related deaths in Ukraine. In the forecast period 2014-2020 the estimated number of AIDS-related deaths among 15 years adults and older will tend to decrease - from 12,213 to 7,214 cases, but will still remain at a high level, which is primarily related to the “aging” of the epidemic and probably to large number of deaths from HIV-associated TB being the main cause of deaths among patients with AIDS in Ukraine.
One of the simulation results of the HIV epidemic is the development of three scenarios of epidemic development while ensuring “universal access” to a specific treatment (ART coverage ≥ 98% of those in need) under condition of its prescription at the baseline level of 500 CD4 cells/mcl, CD4 350 cells/mcl or less, CD4 200 cells/ mcl or less.
Under the condition of prescribing ART with the degree of immunosuppression at CD4 500 cells/mcl, the estimated number of PLHIV in need of ART will be the highest among the developed scenarios (Fig. 1).



Figure 1: Estimated number of people living with HIV aged 15 years and older who require ART, provided ART appointment at different stages of immunosuppression in the forecast period

At the same time the estimated number of PLHIV in need of ART, provided its prescription at a baseline level of CD4 200 cells/mcl or less at the end of the forecast period will increase by 213% from baseline in 2013, at the level of 350 CD4 cells/mcl or less - by 177%, at the level of CD4 cells 200/mcl or less - 141%.
In the forecast period for 2014-2020 we obtained estimates of the number of AIDS-related deaths among 15 years adults and older who did not receive and were receiving ART (ART coverage ≥ 98%) under different scenarios - depending on the degree of immunosuppression at which ART is appointed. It was established that the highest number of deaths will be recorded among patients with an initial CD4 cell count less than 200 cells/mcl (Fig. 2-3).


Figure 2 Estimated number of AIDS deaths among PLHIV aged 15 years and older who are not receiving ART, depending on the initial CD4 count in the forecast period



Figure 3: Estimated number of AIDS deaths among PLHIV, depending on the CD4 count at ART initiation  in the forecast period

Estimated number of AIDS deaths among PLHIV aged 15 and older who receive ART, depending on the CD4 count at ART initiation in the forecast period will not have a significant difference due to reducing the risk of fatalities among patients receiving ART. However, it should be noted that the epidemic development scenarios exclude mortality that may occur due to, for example, widespread MDR-TB among PLHIV.
In this case, the number of deaths that will be prevented in the forecast period by providing “universal access” to ART (ART coverage ≥ 98%) under condition of its prescription at baseline CD4 count of 500 cells/mcl will equal 7000 of prevented cases compared to the scenario of “universal access” (ART coverage ≥ 98%, CD4 350 cells/mcl or less) and about 31,000 of prevented cases compared to the scenario of “universal access” (ART coverage ≥ 98%, CD4 200 cells/mcl and less).
The largest number of prevented AIDS-related deaths among PLHIV aged 15 years and older (during 2014-2020, ART coverage ≥ 98%) is forecasted under the appointment of ART at baseline CD4 500 cells/mcl (Fig. 4).


Figure 4 Estimated number of prevented AIDS-related deaths among PLHIV aged 15 years and older, depending on the level of CD4 at the time of ART appointment (ART coverage at 98% and above) in the forecast period

It should be noted about practical preventive effect of early ART appointment. In the development of scenario of HIV epidemics under the condition of “universal access” (ART coverage ≥ 98%, CD4 500 cells/mcl) the estimated number of new HIV cases in the age group 15-49 years will be 6,953 cases per year, with CD4 350 cells/mcl and less – 10,581 cases per year, with 200 CD4 cells/mcl or less – 11,168 cases per year. Thus, early initiation of ART, on average, will prevent at least 2003 cases of HIV per year.
However, the preventive effect of early ART appointment will be developed gradually, with significant differences under different scenarios. Thus, for the forecast period 2013-2020, within the age group 15-49 years, under the condition of appointing ART at baseline CD4 200 cells/mcl and less, the growth rate of estimated number of new HIV cases will be +13%, with CD4 350 cells/mcl or less will reduce to +5%, at 500 CD4 cells /mcl will be negative: -30%.
These estimates and projections of AIDS mortality indicate the need for further expansion of ART programs in the country and the adoption of “universal access” scenario as the national basic strategy. Approval of the appointment criteria for ART at the baseline CD4 count of 500 cells/mcl in the national treatment protocol PLHIV is the most effective strategy given the number of saved lives by preventing deaths due to diseases caused by HIV and reduction of HIV spread in Ukraine.


SUMMARY

One of the strategic priorities of Ukraine's national security policy is to create conditions for strengthening the nation's health and reducing mortality. However, over the last five years, the overall mortality rate in Ukraine remained at extremely high level (15.3-14.6 per 1,000 population) and this number is two times higher comparing to the mortality rate of the European Union (6.5-6.9).
Socially determined diseases are gaining an increasing importance in the structure of mortality in Ukraine, primarily due to the economic instability of the country, criminalization of social and political life, spread of socially dangerous diseases, including HIV, tuberculosis, drug addiction, alcoholism.
The results of «The Global Burden of Disease Study» (2010), aimed at determining the most important causes of premature death, showed that the largest contribution to the overall number of lost years of life under DALY indicators in Ukraine is made by the coronary heart disease (1st place), cerebrovascular disease (2 place), diseases and conditions caused by HIV (3rd place). It should be emphasized that the growth rate of difference between  potential life expectancy and real life time due to the onset of premature death from HIV/AIDS (in years) for last twenty years was the highest in comparison with other diseases and causes of premature death in Ukraine.
The overall goal of the National Program on HIV prevention, treatment, care and support for people living with HIV and AIDS for 2009-2013 was to reduce the incidence of HIV and deaths from AIDS, which should  lead to stabilization of the epidemic situation in Ukraine. Despite the significant expansion and implementation of prevention and treatment programs for HIV/AIDS, the country has not reached the expected result of a 10% decline in mortality from diseases caused by HIV at the end of the implementation of the National HIV/AIDS Program for 2009-2013.
For the period 2009-2013 the mortality rate from diseases caused by AIDS was 5.6; 6.8; 8.2; 8.5; 7.7 per 100,000 population respectively. Despite the decline of this indicator generally in Ukraine in 2013, compared to 2012,  the value remains high and has a stable downward trend in half of the country.
Today, in the framework of epidemiological surveillance on HIV/AIDS in Ukraine, cumulative data on deaths of HIV-infected people provide opportunities to analyze epidemiological characteristics of mortality from diseases caused by HIV, and to identify the main factors that affect its levels and trends:
1. The development of the HIV epidemic in Ukraine is characterized by a tendency for increasing mortality rate from AIDS during the whole period of epidemic observation since 1987.
At the first stage (1987-1994) the intensity of AIDS-related mortality was defined by slow accumulation of deaths and was about 0.002-0.008 per 100,000 population.
During the epidemic outburst among IDUs (1995-2004) an increase of this index from 0.04 to 3.8 per 100 thousand of population was recorded, but quantitatively it was still low.
In the following years, from 2005 to 2008, the mortality rate from AIDS increased from 4.6 to 5.8 per 100,000 population, but in 2009, for the first time compared to the previous year, there was a reduction of its level per 2.6% - 5.6 per 100,000.
In 2010-2012 AIDS-related mortality grew again in Ukraine - from 6.8 to 8.5 per 100,000 population. Following the results of 2013, compared to 2012, the country recorded a second reduction of rate per 8.9% - 7.7 per 100,000 population.
2. At the present stage of HIV epidemic development in Ukraine the mortality from diseases caused by AIDS is characterized by territorial unevenness and high levels in the regions with the largest pathogen prevalence among the population - Dnipropetrovsk, Donetsk, Mykolayiv, Odesa region, Sevastopol, exceeding the average  level of the same index in Ukraine in 1.5-3.3 times. However, the negative growth rate of this index was recorded in 9 regions of Ukraine in 2011, in 11 regions - in 2012, 15 regions - in 2013.
3. Among those who died from diseases caused by HIV, the proportion of men is generally decreasing in Ukraine from 75.0% in 2005 to 64.2% in 2013, which correlates with the gradual involvement of an increasing number of women in the epidemic process since 1998, as well as the activation and dominance of heterosexual HIV transmission in Ukraine since 2008.
The vast majority (70%) of HIV-infected deceased at the time of death were persons aged 30 and older, minding that the proportion of deaths among this age group is growing annually. Thus, in the age structure of HIV deceased, the “aging” of death cases is noted. This suggests that today patients who were infected with HIV before, during the first stages of pathogen spread in Ukraine, die.
Of the total number of deaths from diseases caused by HIV, 1.5% are persons aged 15-24, and about 80.0%  are urban residents.
4. Analysis of structure of the infection ways among HIV deceased persons in Ukraine allowed to establish that the percentage of people who inject drugs has declined in the period 2005-2013 in 1.5 times - from 77.3% to 49.5%. Amid the spread of sexually transmitted pathogen within the general population,  the part of recorded deaths among people HIV infected Ukrainians due to unprotected sex reached 47.9% in 2013.
5. Over the last 5 years no significant changes in the structure of causes of death from diseases caused by HIV are observed in Ukraine. Thus, the number of deaths directly related to HIV infection was 62.8% in 2005, 63.0% in 2009, 61.3% in 2013; percentage of persons who have died from diseases not related to the etiology of HIV infection was 29.8%, 28.0%, 33.2%, respectively; due to other or unknown causes of deaths  - 7.4%, 9.0%, 5.5%, respectively.
The diseases of the gastrointestinal tract, the respiratory and cardiovascular system are predominant at the structure of causes of death for HIV-infected individuals not associated with HIV infection. Amid “other causes of death” drug overdose, poisoning of various etiologies, accidents and suicides are frequently observed.
6. About half (40-45%) of deaths of HIV-infected children under 14 years are due to HIV infection. The most common progression cause of HIV infection among children, born by HIV-infected women, and their death is the mother's refuse of clinical and laboratory assessment of children to refine their HIV status and determine health status. Also, diagnosis of HIV positive mothers after birth leads to late diagnosis of HIV infection in a child at the time of clinical manifestations of HIV infection,  late initiation of care, and not always effective  treatment.
7. The main death cause of people with AIDS in Ukraine remains TB.  The share of deaths that is caused by combined TB/HIV co-infection, from the total number of AIDS-related deaths, gradually increases - 54.1% in 2005, 60.0% - in 2009, 62.7% - in 2013 year. Moreover, according to the 2013 data, TB was the leading cause  for additional 9.4% of deaths due to causes unrelated to HIV.
It is found that in Ukraine, given the available data for the period 2005-2013, there is a direct strong correlation between mortality from diseases caused by AIDS and the incidence of TB/HIV co-infection (r = + 0.93 , p <0.05) and between mortality from AIDS-related diseases and mortality from TB/HIV co-infection (r = + 0.85, p <0.05).
8. The current trend of increasing incidence of late detection of HIV-positive individuals with manifested forms of HIV (about 45%), against insufficient coverage of medical care (below 70%) and active dispensary group (below 80%)  explains the reasons for delays in the appointment of antiretroviral therapy, disease progression and further increase in the number of fatalities.
Taking into account the available data for the period 2005-2013, a direct strong correlation was established between mortality from diseases caused by AIDS, and the percentage of people taken under medical care at HIV III-IV clinical stages (r = +0.92, p <0.05); coverage level of HIV-positive individuals with medical care (r = +0.91, p <0.05); proportion of patients with AIDS among HIV-infected persons who were under medical care (r = + 0.90, p <0.05).
9. Despite the increased access of patients with HIV to antiretroviral treatment, the current trend of late detection and late inclusion of PLHIV to medical care cause the growth of an increasing number of patients who urgently need specific treatment. However, the pace of PLHIV treatment programs expansion lag behind the rate of increasing number of people in need of ART, which is caused primarily by limited funding and lack of available resources.
The data analysis for years 2005-2013 shows no significant relationships between mortality from diseases caused by AIDS, and other important indicators for monitoring treatment (ART coverage, retention on ART), which may be an indirect indication that the scopes of medical services in Ukraine for PLHIV has not yet reached an adequate level to have an impact on mortality from diseases caused by AIDS.
10. According to a study in 2005, only 5.4% of people who died have received specific treatment, and more than half of them started ART one month before the death. These data reflect the real situation that existed in the country in 2005, when ART was almost inaccessible to the vast majority of patients. According to a survey in 2009, ART was  received only by 10% of those who died of HIV.
During 2011-2013, the proportion of people who were on ART at the time of death increased from 28.4% to 37.6%, including IDUs (from 23.0% to 40.2%).
According to 2013 data, only 37.4% of the number of HIV-infected deceased were in need of treatment for life, and were receiving ART for 12 months or more. This figure does not depend on the way of  HIV infection.
Therefore, today the tendency of mortality rate from diseases caused by HIV with increasing access to ART may be caused, primarily, not so much by antisocial profile of HIV-positive people, but by late detection and untimely recourse of HIV-infected people for medical care.
11. It is found that in Ukraine the mortality of HIV-infected people who were not on ART, exceeded that figure among those who received it. In 2011 the ratio of the respective indicators was 12.8 and 1.8 per 100 thousand population, in 2012 - 11.8 and 2.7 per 100 thousand population in 2013 - 9.7 and 4.3 per 100,000.
12. Analysis of causes of death showed that deceased persons who were on ART, often die from diseases associated with HIV infection (70-75%). However, the proportion of diseases and other causes of death not related to HIV infection among this category of deaths gradually increases - from 24.3% in 2011 to 31.9% in 2013. Among persons were not on ART at the time of death in 60-64% of cases the cause of death was not associated with HIV infection.
13. In the structure of causes of death observed negative trend to increase the proportion of people who died from HIV needing but not receiving ART at the time of death - 60.5% in 2011, 76.4% in 2012, 79 0% in 2013. It is established that among the dead in this category, the proportion of persons with TB/HIV co-infection was the highest - 63.8%, 69.9%, 57.8%, respectively.
14. The reliability of mortality from diseases caused by HIV, affected by many factors such as the regulatory framework, the level of training of doctors responsible for the formulation of clinical diagnosis, coordination of collaboration and data sharing between institutions, where  deaths among HIV-infected people are recorded, etc.
The current challenge of under-diagnostics of  AIDS-related deaths in Ukraine affect the value and tendency of this indicator in different periods of epidemiological surveillance.
For example, in Ukraine during 2005-2009 the part of people who died from AIDS among the total number of HIV-infected deceased persons decreased from 61% to 44%. At the same time, the number of HIV-infected individuals who died from other not AIDS-related diseases increased annually. However, according to a study in 2009, among deaths from “other diseases” 21.0% belonged to the AIDS-indicator diseases. Therefore, the first decline in mortality from AIDS in 2009 can be explained by rather incomplete recording of cases due to AIDS.
Increased mortality from AIDS in 2010 was primarily caused by the order of the Ministry of Health of Ukraine No. 551 of 12.07.2010, where the definition of “AIDS” was given according to the updated clinical classification of HIV infection stages, proposed by WHO that includes both diagnosis “pulmonary tuberculosis” and “extrapulmonary tuberculosis”.
In addition, analysis of data on the removal of HIV-infected people from medical care in 2012 showed that 66.0% of the deregistration due to “other reasons” were not attributed to the deaths, which also distorted the real situation on the total number of deaths among HIV-positive people in Ukraine.
The second drop of mortality rate due to AIDS in Ukraine in 2013 can be explained by increasing access to ART for  PLHIV who needed it, and the introduction of more differentiated approach to deaths recording under the new order of the Ministry of Health of Ukraine No.180 of 05.03.2013. To clarify this question we must conduct additional research on the causes of death for HIV-infected persons at the present stage of HIV infection and extend the observation of intensity and epidemiological characteristics of mortality from diseases caused by HIV.
15. Also, the challenging aspect today in Ukraine is the lack of legal framework that clearly regulates the procedure of pathological-anatomical investigations in case of suspected HIV infection. It was found that in the majority of regions of Ukraine, the laboratory tests of HIV sectional material of deceased with clinical signs of HIV infection are not conducted or conducted in isolated cases, confirming the existing issue of under-diagnostics of deaths among HIV-infected people in Ukraine.
To obtain reliable data on deaths among HIV-positive people in Ukraine, taking into account the features of HIV thanatogenesis it is needed to develop recommendations for a particular algorithm for diagnosis and determining the true cause of death, both with known and unknown HIV status.
16. Underestimation of deaths associated with HIV infection is confirmed by the differences in reporting data of UCDC and State Statistics Service of Ukraine. It is established, the estimations of mortality rate from diseases caused by HIV, according to UCDC are  higher than the same of national State Statistics calculated in 1000-1100 and in cases of intensive indicators of 2.4-3.5 per 100,000. The current discrepancy in the data is due to incomplete registration of deaths among HIV-infected persons who are registered at HCFs of various services (TB, narcology, infectious, etc.), and HCFs of AIDS service, for various reasons.
Thus, in the whole Ukraine the TB service data exceed the same data of AIDS service in the number of  deaths associated with TB/HIV co-infection, in an average of 300-400 cases. These differences may result in improper provision of VCT for HIV, lack of a clear system of referral of patients with TB/HIV between institutions of TB and AIDS services and social support to these patients, especially for HRG, imperfect system of registration of deaths among HIV- infected individuals according to ICD-10.
Based on the above, it is advisable for the regional centers for prevention and control of AIDS to conduct quarterly checks with regional bodies of state statistics on the number of persons who have died from diseases caused by HIV, and make a detailed analysis of  each death case omitted by AIDS service.
17. These estimates and projections of AIDS mortality indicate the need for further expansion of ART programs in the country and the adoption of “universal access” scenario as the national basic strategy. Approval of the criteria for appointing ART at baseline CD4 level of 500 cells/mcl in the national treatment protocol for PLHIV is the most effective strategy given the number of lives saved by preventing deaths from diseases caused by HIV and reduction of HIV spreading in Ukraine.

The purpose of the new National Programme on Combating HIV/AIDS for years 2014-2018 is to reduce morbidity and mortality from HIV/AIDS by ensuring the state system sustainability to provide quality and affordable services of HIV prevention, diagnosis, treatment, care and support for PLHIV in the context of health care reform and the social sphere.
One of the expected results of the new program and evaluation of its effectiveness is 50 percent decrease in the mortality from TB among patients with HIV/TB co-infection.
For Ukraine the achievements of global targets for preventing deaths from AIDS may become a short-term perspective provided the universal access to prevention and treatment of HIV/AIDS for both the general population and representatives of HRG will actually become a priority of state policy on combating social dangerous diseases; while health care facilities are engaged in medical care of HIV-infected persons, centers of integrated health and social services for PLHIV will become.
Today, the implementation of decentralization strategy for services in the field of HIV/AIDS must, in addition to differentiation and activation of ART services at various organizational levels, also include the provision of counseling and testing for HIV, substitution therapy, prevention, diagnosis and treatment of TB among PLHIV that will provide the greatest impact on the HIV epidemic, including mortality decline from diseases caused by HIV.
Building a unified system of monitoring and evaluation of HIV infection is an important achievement for Ukraine, which allows to obtain strategic information for its further development and trends, planning HIV/AIDS activities. Implementation of measures to prevent deaths among PLHIV should be based on continuous monitoring of mortality from diseases caused by HIV on both regional and national level, as well as ensuring verification of this indicator, control over its formation at local, regional and national levels. Today, in order to influence the mortality rate from diseases caused by HIV it is also required to implement the national-level monitoring system for opportunistic infections among PLHIV.
Reliable surveillance data on  HIV/AIDS are essential for the timely provision of accurate factual data on deaths among HIV-infected persons. It is of paramount importance for Ukraine  to expand the study scopes to improve the evidence level of the results and, consequently, reach a greater degree of scientific and economic feasibility of death-preventive measures among PLHIV, such as a study based on verbal autopsy methodology, studying civil status acts, conducting continuous testing of cadaveric blood for HIV infection, studying primary documents in hospitals of various structures and institutions, etc.
Finally, it is important to note that a significant reduction in mortality from diseases caused by HIV, as part of achieving overall goal and planned outcomes of the National Program on Combating HIV/AIDS for 2014-2018 is possible under condition of provided full and timely funding for the program, and close partnership between ministries, international and civic organizations, research institutions and professional scientific societies, which would unite all possible resources to address health and social consequences of HIV infection in Ukraine.
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