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ABBREVIATIONS 

 
AIDS acquired immune deficiency syndrome 

aYPLL average potential years of life lost 

ART antiretroviral therapy 

CDC Centers for Disease Control and Prevention 

CI confidence interval 

EU European Union 

HAART highly active antiretroviral therapy 

HCV viral hepatitis C 

HIV human immunodeficiency virus 

HR hazard ratio 

ICD-10 International Statistical Classification of Diseases and Related Health 

Problems, 10th. ed. 

ICL Infectology Center of Latvia 

IDU injecting drug users 

ml milliliter 

MRR mortality rate ratio 

MSM men who have sex with men 

n number of cases / persons 

PLHIV people living with HIV 

py person years 

YPLL years of potential life lost 

RNA ribonucleic acid 

SD standard deviation 

SMR standardized mortality ratio 

SPSS Statistical Package for the Social Sciences 

UN United Nations 

USA United States of America 

VL viral load 

WHO World Health Organization 

μl microliter 
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1. INTRODUCTION 

Objective No 6 of the United Nations (UN) Millennium Declaration is 

the combatting of HIV/AIDS, malaria and other diseases. Sub-objective 6a 

calls for a reduction of the spread of HIV in UN countries by 2015 along with 

an increase in life expectancy for people living with HIV
1
. 

Target No 7 of the World Health Organization (WHO) policy 

document for Europe “Health for All in the 21st Century” is the reduction of 

communicable diseases, including a stable and consistent decrease in the 

mortality and negative social influence of HIV and AIDS by 2015 in all 

member states
2
. 

As little as 30 years ago HIV and its association with AIDS were 

unknown
3
. At present, however, the infection has become a global phenomena. 

It has affected all regions of the world and it is estimated that at the end of 2009 

about 33 million people were living with HIV and approximately 2 million 

people annually died of AIDS related causes
4
.  

Nevertheless, both routine statistics as well as the latest research data 

show that many countries in Europe and the world have successfully moved 

toward the UN and WHO objectives due to remarkable advancements in the 

field of HIV care and treatment during the recent 10 to 15 years. The AIDS 

incidence and the mortality rates for people living with HIV (PLHIV) have 

decreased and the life expectancy of HIV infected people has increased. For 

example, the incidence of AIDS in the European Union (EU) decreased from 

2.1 cases/100,000 inhabitants in 2001 to 0.9 cases/100,000 in 2010. The 

decrease was observed in Denmark, France, Portugal, Spain and other EU 

countries
5
.  

Similarly, a decrease in HIV cause specific mortality in the EU is 

observed - from 1.3 cases/100,000 inhabitants in 2001 to 0.9 cases/100,000 in 

2009, with the most significant decreases being observed in the above 

mentioned countries
6
.  
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Similar conclusions can be drawn from recent results of the D:A:D 

cohort study (including 21 country in Europe, USA and Australia), showing a 

reduction in mortality rates in the PLHIV population from 16.9 in 1999/2000 to 

9.6 per 1000 person years (py) in 2007/2008
7
.  

Similarly scientific literature reports that there is a downward trend in 

deaths due to HIV and causes of death are becoming more similar to those 

which are seen in the general population in the given age strata
8
. For example, 

Danish PLHIV cohort study reported a proportional mortality for HIV related 

causes of death of 76% in 1995/1996, but by 2000 – 2005 this proportion had 

fallen to 43%
9
. 

Considering the above mentioned trends, it can be concluded that 

mortality among PLHIV continues to approach the indicators of the general 

population. E.g. the multicentre study results published by Lewden et al. show 

that the mortality rate of persons infected through sexual contact and having 

continuously maintained CD4 cell count above 500/mm
3
, was close to the rate 

among general population with standardized mortality ratio (SMR) 0.9 among 

men, and 1.1 among women
10

. 

As it was already mentioned, adequate care and therapy are significant 

factors in decreasing AIDS incidence and mortality indicators. Although 

ensuring patients with HIV care and antiretroviral therapy puts an additional 

strain on the national health care budget, it must be noted that the cost of 

antiretroviral drugs has decreased significantly in recent years in many 

countries
11

, including Latvia
12

. In addition, the specialized care and therapy is 

related with noteworthy financial gains – by delaying the onset of AIDS, 

reducing mortality, the decrease in the financial losses resulting from 

productivity loss in workforce is obtained. Adequate HIV therapy and care also 

save on the cost of the treatment of opportunistic diseases
11

. It should be also 

underlined that HAART significantly decreases the risk of HIV transmission 
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(principle of „treatment as prevention” – „T as P”)
13

, thus saving the expenses 

that would be incurred treating a new cases of HIV.  

In order to plan and implement targeted and appropriate activities of 

secondary and tertiary HIV prevention, it is necessary to clarify the factors 

associated with the increased AIDS incidence and with higher mortality rates 

among PLHIV. By studying the mentioned factors it is possible to determine 

PLHIV sub-populations and risk groups that require special attention. 

Similarly, it is possible to identify certain factors which, unlike social 

demographic indicators, are not permanent and can be changed in order to 

improve the situation. The scientific literature contains referential proof of 

various factors associated with the onset of AIDS and death that can be divided 

into three groups: sociodemographic factors, health behaviour, and factors 

related to health care and health status of the individual. 

Although HIV is admitted as one of the most widely researched health 

conditions in the history of mankind
14

, HIV research is nevertheless replete 

with unanswered questions and contradictory information regarding factors 

associated with HIV outcomes. For example, the literature contains 

controversial information about social and demographic characteristics of 

individuals. Some research shows a higher risk among women to show signs of 

early HIV outcomes
15,16,17,18

. However, other studies show the complete 

opposite
7,9,10,19,20,21,22,23

 or they claim that there is no difference between men 

and women in regards to AIDS or exitus letalis
15,24,25,26,27,28,29,30

. Most research 

has found that the older the patient the worse the HIV 

prognosis
17,21,23,25,29,30,31,32,33

. However, other studies find no significant 

relationship between age and HIV outcomes or claim that old age can be a 

positive factor regarding HIV progress
20,31,34,35,36,37

. As far as ethnic origin is 

concerned, researchers agree that representatives of minority races and 

ethnicities have a more negative HIV prognosis than do members of majority 

races and ethnicities
8,38,39,40

. However, in several studies the mentioned 
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differences have not been identified
17,41

. Some research shows that the place of 

residence of an individual is a factor affecting HIV outcomes; the prognosis is 

relatively better for PLHIV residing in the urban (characterized as densely 

populated industrial territories, with higher social economic indicators, diverse 

life style etc.
42,43

) territories comparing to their rural counterparts
33,44,45,46

. 

Although most of the literature reports incarceration as a negative factor in 

relation to HIV outcomes
47,48,49

, there is some research that presents that 

imprisonment can also promote the health of PLHIV
50

.  

There is also evidence in the literature that proves the association 

between health behaviour and HIV outcomes. Injecting drug use rarely is 

associated with positive HIV outcome
51,52

; it is most often associated with 

negative outcomes such as earlier onset of AIDS and exitus 

letalis
7,8,10,24,29,30,53,54,55,56

. As far as high risk sexual behavior is concerned, the 

literature most often reports no difference between homosexual and 

heterosexual behavior
17,25,29,30,57

. Very few studies report worse HIV outcome 

measures among men who have sex with men (MSM)
26

.  

Certainly health status of an individual as well as health care factors 

are related to the progress of HIV.  Researchers unequivocally link the late 

diagnosis of HIV to worse HIV outcomes, i.e. late diagnosis is linked with 

early onset of AIDS and exitus letalis
23,25,58,59,60,61,62

. HIV viral load is also seen 

as an independent HIV progress marker in that a high number of viral RNA 

copies in the plasma is connected with earlier onset of AIDS and exitus 

letalis
7,16,57,63,64,65,66,67,68

. However, this effect persists only if the CD4 cell count 

is not less than 100/µl
69,70

. Undoubtedly, HIV progression is positively affected 

by care and therapy, especially when they are undergone with a good 

adherence
71,72,73

. According to the literature, co-infections, especially HCV, has 

a negative effect on HIV outcome indicators
9,74,75,76,77,78

. Although there are also 

instances reported in the literature that deny the negative effect of HCV
7,79,80,81

. 
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In Latvia to date, no research on the statistical significance of the time 

trends of HIV outcome measures (AIDS incidence, mortality measures) nor on 

factors affecting these outcomes in the PLHIV population has been carried out 

and published. Latvia is still considered as a country with a high HIV incidence 

– it exceeded the EU average rate twice in 2010
5
. Similarly, in 2010 Latvia 

showed the highest AIDS incidence indicators in the EU (exceeding by six 

times the EU average
5
) and it takes third place according to HIV related deaths, 

exceeding the EU average three times
6
. Thus, HIV and its outcomes have to be 

seen as a significant public health issue in the country. A study of HIV 

outcomes and related factors could offer valuable input in addressing the issues 

of secondary and tertiary prevention of the infection. 

Aim of the thesis 

The aim of the study is to examine causal and statistical associations 

between HIV outcome measures and sociodemographic, health behaviour, 

health status and health care factors.  

Objectives of the thesis 

1) To characterize the population living with HIV in Latvia in terms of 

social demographic, health behaviour, health status and health care 

factors; 

2) To determine the overall and gender specific AIDS incidence, changes 

therein over time and their statistical significance in the population 

living with HIV in Latvia; 

3) To determine the overall, gender specific and standardized mortality 

and changes therein over time among the population living with HIV 

in Latvia; 

4) To determine survival of various time periods using two endpoints 

(AIDS and exitus letalis) and the associated sociodemographic, health 

behaviour, health status and health care factors among the population 

living with HIV; 
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5) To calculate the years of potential life lost, changes therein over time 

and associated factors among the population living with HIV in 

Latvia; 

6) To determine cause specific mortality, changes therein over time and 

associated factors among the population living with HIV in Latvia. 

Hypotheses: 

1) The incidence of AIDS, as well as overall and HIV cause specific 

mortality among the population living with HIV in Latvia, similar to 

the trends in Europe in general, has decreased over the last ten years; 

2) HIV outcomes are associated to sociodemographic, as well as health 

behaviour, health status and health care factors. 

 

Structure of the thesis: 

The thesis is written in Latvian. It consists of ten sections: the 

introduction, literature review, materials and methods, results, discussion, 

conclusions, scientific novelty of the thesis, practical significance of the thesis, 

list of references and annexes. The thesis consists of 258 pages (188 pages 

without the list of references and annexes). The work contains 24 tables and 20 

figures. Bibliography consists of 401 references.  
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2. MATHERIALS AND METHODS 

2.1. Study format 

It was conducted a retrospective cohort study among the population of 

persons living with HIV in Latvia. The research was approved by the RSU 

Ethics Commission (session dated 23.02.2012). 

2.2. Data sources 

Several sources of data were used during the study: 

a) The database of the State register for HIV and AIDS (further in the 

text – Register). Notification of HIV is mandatory in Latvia. The data in the 

Registry is based on the medical documentation submitted by physicians within 

72 hours of the confirmation of the diagnosis (using separate reporting forms 

for HIV, AIDS and death cases). Data on 4,888 individuals (100% of PLHIV 

registered in Latvia) was received in MS Excel format and did not include 

privately sensitive information. 

b) The national Causes of Death database. Data on 690 individuals 

(93.5% of 738 PLHIV deaths registered in Latvia) was received in MS Excel 

format and did not include privately sensitive information. The information was 

made available by Register employees, since the Register quarterly receives 

information from the Causes of Death database. 

c) Information from the medical records of ICL HIV/AIDS outpatient 

department. In order to process the data, an electronic data frame in SPSS was 

developed. Data selection and manual processing were done by the author of 

the thesis from August 2010 to December 2011. Information was collected on 

3,273 individuals (98.9% of 3,311 PLHIV registered at ICL by December 31, 

2010). 

d) In order to compute the relative rates of the characteristics being 

studied, the author requested that a special data base be produced by the Central 

Statistical Bureau of the Republic of Latvia in MS Excel format. The data base 
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included statistics of population size of Latvia and cases of death from 1991 – 

2010 based on gender and age. 

2.3. Data processing 

The three above mentioned databases were combined into one using 

MS Excel VLOOKUP and subsequently transferring the information to SPSS. 

In order to facilitate identification of concrete individuals in each of the three 

data bases, the following identifying information was used: ICL medical 

records number, anonymous patient ID number, the unique registration number 

of the HIV confirmatory test at ICL reference laboratory. 

The following dependent variables were chosen for the study: 

1) Individual’s AIDS status in the Register – has AIDS been diagnosed. 

The variable is dichotomous with two categories – yes or no. Based on the 

information provided by ICL, AIDS diagnosis in Latvia is conducted using 

CDC criteria published in 1993
82

. 

2) Individual’s vital status in the Register – has exitus letalis been 

confirmed. The variable is dichotomous with two categories – yes or no. 

3) Cause of death – basically the variable is used as a categorical in 

relation to the three leading causes of death (B20-B24 / V+W+X+Y / I00-I99). 

In the study HIV as an underlying cause of death is coded based on ICD – 10 

codes B20-B24. If the underlying cause of death code was not B20-B24, it was 

verified if the different underlying cause indicated was not an AIDS indicator 

disease (A02.1, A07.2, A07.3, A15-A19, A31.0, A31.8, A31.9, A43, A81.2, 

B00.3, B00.4, B00.7, B00.9, B25.0, B25.2, B25.8, B25.9, B37.1, B37.5, B37.6, 

B37.7, B38.3, B38.4, B38.7, B38.9, B39.3, B39.4, B39.5, B39.9, B45.1, B45.2, 

B45.3, B45.7, B45.8, B45.9, B58, B59, B78.1, B78.7, B78.9, C46, C53, C82, 

C83, C85, F02.4, J13-J18). If the underlying cause was not found among AIDS 

indicator diseases, it was examined if the indicator diseases had not been found 

in the list of antecedent causes. If the underlying cause of death or one of the 

antecedent causes was an indicator disease, the death case was accordingly 
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reclassified as HIV-related, similarly to the practice of other studies
9
. 

Underlying causes of death not related with HIV in the chapter 3.6.1. are 

grouped in more detail based on ICD-10 diseases groups: A00-B99, C00-C97, 

D50-D89, E00-E99, F00-F99, G00-G99+H00-H59, I00-I99, J00-J99, K00-K93, 

L00-L99, M00-M99, N00-N99, Q00-Q99, R00-R99, V+W+X+Y.  

The above mentioned dependent variables were studied in relation to 

the following independent variables: 

1) Gender – used as a dichotomous variable – male; female; 

2) Age at time of HIV diagnosis – used both as a continuous and a 

categorical variable with 5 categories (0-13; 14-24; 25-34; 35-44; 45 years and 

older) or with 12 categories within 5-year age groups (0-14; 15-19; 20-24; 25-

29; 30-34; 35-39; 40-44; 45-49; 50-54; 55-59; 60-64; 65 years and more). 

When the factors associated with HIV outcomes were discovered only 

individuals older than 13 years were included in the data analysis since the 

diagnostic, monitoring and therapy principles for individuals under the age of 

14 are different from those for adults. However, individuals up to age 13 were 

included in several Results sections of the thesis (3.1.1., 3.2., 3.3., 3.4.1., 3.4.3., 

3.5.1., 3.6.1.) with the purpose of fully evaluating HIV outcome measures 

within the total PLHIV population and comparing to mortality within the 

general population. 

3) Ethnic origin – used as a categorical variable with three categories: 

Latvian; Russian; other. 

4) Place of residence – a dichotomous variable: Riga; outside Riga. The 

categories were chosen taking into consideration the fact that HIV care have 

had a highly-centralized nature (till 2010 it was provided by one institution in 

the capital Riga (ICL), so people living outside Riga may have a limited access 

to the care. 

5) Incarceration at the time of diagnosis – dichotomous variable: yes or 

no. 
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6) Mode of transmission – a categorical variable with three categories: 

injecting drug use; homosexual contact; heterosexual contact. PLHIV getting 

HIV infected through vertical transmission were under age of 13 and thus were 

excluded from the discovering of factors associated with HIV outcomes due to 

the considerations described above. 

7) Year of HIV diagnosis – the variable was used in the study both on a 

continuous scale as well as a categorical variable defining three categories: 

1987-1999; 2000-2007; 2008-2010. The formation of the categories takes into 

consideration the changes in the HIV pandemic process, both on a national and 

international level. The first category is referred to as the preHAART/early 

HAART period. The second and third categories evidence the observed 

changes in HIV epidemic in Latvia. I.e. prior to 2007 the main mode of HIV 

transmission was needle sharing among injecting drug users, while 

heterosexual transmission of HIV has been dominant since 2008. 

8) Timeliness of HIV diagnosis – a dichotomous variable: late diagnosis; 

timely / unknown. The indicator is a combination of a CD4 cell count under 

200/µl at the time of HIV diagnosis, and/or onset of AIDS at the time of 

diagnosis (i.e. within six months of HIV diagnosis
58

). Studying the survival 

with the endpoint AIDS the late diagnosis case definition was based only on the 

count of CD4 cells (under 200) as the outcome (AIDS) cannot be 

simultaneously included also in the independent variable studied (late 

diagnosis). As well studying AIDS free survival CD4 cell count over 200 has 

been grouped in more detailed manner: 200-349, 350-499, ≥500/µl. The basis 

for this distinction is the CDC classification system for HIV infection
82

. An 

additional cutoff point is a CD4 cell count up to 350/µl was chosen in line with 

the latest international guidelines for the initiation of HAART (cell count under 

350/µl for asymptomatic patients
83

). 

9) Viral load at the time of HIV diagnosis – a categorical variable. Viral 

load was observed within 6 months from HIV diagnosis
58

. Since the number of 
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viral RNA copies varies widely and its distribution within the population is 

notably asymmetric, a decimal logarithm of the number of RNA copies was 

used in the study. It classically is divided into these catagories
7,16,28,57

: <4; 4-5; 

≥5 log10 copies/ml. 

10)  HIV care and ART experience – used as a categorical variable with 

four categories: has not received specialized health care (HIV diagnosis 

confirmed and included in Register, but is not registered at ICL); has received 

care, but is ART naïve; has received ART, but experienced interruption; has 

received ART with no interruption. To be considered as an ART receiver, an 

individual must have undergone ART for at least one month (irrespective of 

number and combination of medications)
73

. Interruption in therapy is defined as 

interrupting therapy for a period of at least two weeks during which time ART 

has not been taken in
9
 (based on the outpatient medical records). The data 

analysis of care and therapy experience separates out pregnant women living 

with HIV (category “other”), who received ART medication only during 

pregnancy as a prophylaxis of the vertical transmission with specific criteria for 

starting and stopping the therapy. 

11)  Viral hepatitis C coinfection – used as a dichotomous variable: is or is 

not infected. The information was gained from ICL outpatient medical records. 

It was assumed that an individual has HCV if during the time period since HIV 

diagnosis he or she has had a positive HCV antibody test at least once
9
. 

 2.4. Population studied  

For the purposes of this thesis information on individuals who had 

been registered in the Register between January 1, 1987 and December 31, 

2010 was used. In total, data on 4,888 HIV infected individuals, including 981 

AIDS cases and 738 deaths, was analyzed. The total period of observation 

comprises 31,192.6 person years (median observation time – 6.8 py; average – 

6.4 py (SD 3.7); range 0-23.9 py). 
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2.5. Statistical analysis 

 Within the thesis two HIV outcomes – AIDS and exitus letalis – has 

been studied. Overall and stratified indicators were calculated. Person-time at 

risk (py), which was determined directly (individually for each PLHIV), was 

used to calculate the rates of the indicators. The beginning of observation was 

defined as the date of confirmation of HIV diagnosis and the end of observation 

was defined as the date of onset of AIDS or death or December 31, 2010. 

 In order to determine whether mortality rates in the PLHIV population 

differ from those in the general population, the standardized mortality ratio 

(SMR) was calculated using an indirect standardization method with the 

standard being age-specific mortality rates in the general population of Latvia. 

The years of potential life lost (YPLL) indicator was determined using 

the age of 65 as a cut-off point. The indicator was applied to 100,000 

inhabitants of the general population up to the age of 65 as well as 1,000 

PLHIV. Similarly, the YPLL indicator was used as an average number of years 

per death. A linear regression model was constructed to identify factors 

associated with premature mortality among PLHIV.  

Before performing the regression analysis the collinearity between the 

independent variables was examined using tolerance statistics (collinearity was 

approved if the test result was significant at the level of 0.1). As well the 

multiplicative interaction (relationship between an independent variable and 

dependent variable, moderated by a third variable) was examined using the 

regression analysis (the statistical significance of the product of the two 

independent variables was examined). 

Linear regression was applied to define the statistical significance of 

time trends of the indicators calculated. To achieve linearity the logarithmic 

transformation of the outcome has been done. 
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For comparison of cause specific mortality rates between various strata 

(by calculating mortality rate ratio) as well as for evaluation of the independent 

effect of different factors on the HIV outcome the Poisson regression was used.  

Survival analysis was performed using the Kaplan-Meier plots, 

defining survival of various time periods in total and in gender strata. Survival 

curves in strata of the independent variables were also compared. The statistical 

significance of survival curve differences was assessed using the Log-Rank 

test. Two endpoints has been chosen – AIDS and exitus letalis. 

 The Cox proportional hazards model was used to assess the 

independent effect of the factors studied on mortality. The proportional hazards 

assumption was examined using Log-Log Plots. 

The following software was used for data processing and analysis: 

SPSS 19.0, MS Excel, and CIA. The statistical confidence of the results was 

rated by estimating significance level (p) and the 95% confidence interval. The 

results were considered statistically significant at p<0.05.   
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3. RESULTS 

3.1. Description of the study population based on selected 

characteristics 

In the general assessment of the HIV outcome measures and changes 

therein over time the entire PLHIV population was included regardless of age 

(n=4,888). Whereas identification of factors associated with outcomes from 

HIV did not include individuals who were 13 years old or younger at the time 

of HIV diagnosis (n=45; 0.9% of the total number of HIV infected individuals 

whose age was known) (see section 2.3. for arguments). 

 

3.1.1. Description of the total PLHIV population in Latvia 

Of the total study population (n=4,888), the majority – 69.5% - are 

males (95% CI 68.2-70.8; n=3,396) (here and after 95% CI continues to appear 

in brackets behind the indicators). Average age at the time of diagnosis is 28.9 

(SD 9.6), median age is 27. Information about birthdate or year was unavailable 

in 18 cases. One half of the PLHIV are Russians – 49.6% (48.2-51.0; n=2,424), 

the second most prevailing ethnicity is Latvian – 26.0% (24.8-27.3; n=1,272). 

Other ethnicity was noted by 11.6% of the study population (10.8-12.5; n=568). 

The most often noted „other ethnicity” is Roma – 62.3% of all representatives 

of other ethnicities (n=354). Information on ethnic origin was not available for 

624 individuals (12.8%). Most of the PLHIV (74.3%) lived in Riga at the time 

of diagnosis (73.0-75.5; n=3,630), 25.7% lived outside of Riga (25.7%; 24.5-

27.0; n=1,258), most often in Pieriga region (n=525), least often in Latgale 

(n=46). 

Most of the individuals in the study became HIV infected by sharing 

needles during injecting drug use – 58.9% (57.5-60.3; n=2,878). The second 

most common mode of transmission (25.0%) is heterosexual contacts (23.8-

26.2; n=1,222). Homosexual contacts as the route of transmission was noted for 

5.0% of individuals (4.4-5.6; n=243). 39 children (0.8%) became infected 
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through vertical transmission. Mode of transmission was not determined for 

506 PLHIV or 10.3%; 9.5-11.2). 

Of the entire PLHIV population, 10.1% (9.3-10.9; n=492) were 

infected in the pre-HAART or early HAART period, i.e. before 1999. 

 

3.1.2. Description of HIV infected population over the age of 14 

Describing the population of PLHIV aged 14 years and above 

(n=4,825 or 98.7% of the total population) in relation to the factors studied, it 

can be concluded that about one fourth (25.8%) of all individuals were 

imprisoned at the time of diagnosis (24.6-27.0; n=1,244). Information about the 

CD4 lymphocyte count at the time of diagnosis was available for one half of 

the study population (54.5%; n=2,628). The average cell count was 530.2 (SD 

266.7) with the median cell count being 510.0. 9.9% of the individuals for 

whom the information was available showed a count less than 200 cells/µl (8.8-

11.1; n=259). One half of the individuals showed a high cell count at the time 

of diagnosis, over 500 cells/µl (52.1%; n=1,369). 

It must be noted that for 523 PLHIV (16.6%; 15.3-17.9 out of 3,151 

individuals for whom the information on CD4 cell count was available) the 

period from the time of diagnosis to the first CD4 cell count determination 

(until they were seen by ICL infectologists) was longer than 6 months. For this 

reason, they were excluded from the number of persons with timely or late HIV 

diagnosis (i.e. were defined as with unknown timeliness of the diagnosis). 

In Latvia in general the average time from HIV diagnosis to the first 

CD4 cell count determination is 5.1 months (SD 13.0) (median – 0.7 months or 

approx. 3 weeks). More than one half of the PLHIV – 59.8% - had their first 

CD4 cell count tested within a month of HIV diagnosis (58.0-61.5; n=1,883). 

During the period of time studied 352 individuals over the age of 14 

were diagnosed with AIDS within 6 months of HIV diagnosis (37.4% (34.4-
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40.5) out of 941 AIDS cases in this group). 174 of these individuals showed a 

CD4 cell count greater than 200 cells/µl at the time of HIV diagnosis. 

The average time from HIV diagnosis to AIDS diagnosis is 34.9 

months (SD 36.4) or 2.9 years, median time is 24.3 months or approximately 2 

years. The mentioned time period varies from 0-155.2 months or 12.9 years. 

For 26 individuals the time of HIV diagnosis coincided with the time of AIDS 

diagnosis. In addition, 10 individuals had died of AIDS related causes within 6 

months since HIV diagnosis (i.e. AIDS was diagnosed at the time of death), 

thus it can be said that HIV diagnosis was late in these cases as well. Overall, 

HIV diagnosis can be considered as late in 9.2% of cases (8.4-10.0; n=443). 

Timely diagnosis can be claimed in 46.1% of cases (44.6-47.5; n=2,222), while 

in 44.8% of cases (43.4-46.2; n=2,160) there was lack of information to 

determine the timeliness of HIV diagnosis.  

It must be emphasized that the proportion of late diagnoses among the 

newly identified HIV cases has increased over a 10 year period as shown in 

figure 3.1.2.1. If in 2001 only 3.1% of cases were diagnosed late (2.1-4.6), then 

by 2010 this percentage had grown to 21.3% (16.9-26.7). 

 

Fig. 3.1.2.1. Proportion of late HIV diagnoses of all diagnosed cases (2001-2010) 
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 Information about viral load in the serum was available in 2,292 cases 

or 47.5% of all PLHIV who were over the age of 14 at the time of HIV 

diagnosis (in 629 cases the viral load (VL) was determined later than 6 months 

after HIV diagnosis and in the remaining 1,904 cases VL has not been 

determined). 

For one sixth of the study population (15.3%; 14.3-16.3) the indicator 

was lower than 4 log10 RNA copies/ml (i.e. below 10,000 copies). In 13.9% of 

cases (12.9-14.9) the indicator was higher than 5 log10 RNA copies/ml, and in 

18.3% (17.3-19.4) of cases the viral load was in the range of 4 – 5 log10 

copies/ml. 3.4% (n=163) of individuals showed a VL under 400 copies/ml, 

which in the case of less sensitive laboratory methods is considered to be 

beyond detection levels. The average VL in the PLHIV population is 4.4 log10 

copies/ml or approximately 25,000 copies/ml. The median viral load is 4.0 log10 

copies/ml. 

One third (32.5%) of PLHIV over the age of 14 have not registered at 

ICL since HIV diagnosis to receive care (31,2-33.9; n=1,570). 39,9% of 

individuals were registered at ICL and were ART naïve (38.5-41.2; n=1,923) 

(including 41 individuals who had started therapy, but had undergone it less 

than a month). 13.8% (12.9-14.8; n=668) had started ART, but during treatment 

had one or more interruptions of at least 2 weeks. 7.7% (7.0-8.5; n=372) of 

HIV infected individuals had received ART with no interruptions. Care and 

therapy designated as „other” pertains to 292 individuals, of whom 262 are 

pregnant females. For the remaining 30 individuals there is no information 

available regarding therapy experience (e.g. no medical records available at the 

moment of data collection). 

In Latvia the average time from diagnosis to start of ART is 33.8 

months (SD 36.7) or approximately 3 years (the time varies from 0 to 153 

months). The median time period is 19.9 months or approximately 1.7 years. 



 23 

The reason behind interruptions in ART in the case of 668 PLHIV is 

the lack of adherence – problems with adherence were identified in 79.9% of 

cases (76.6-82.7; n=533). The second most prevailing reason for interrupting 

ART (10.3%; 8.2-12.9; n=69) involves technical difficulties such as insufficient 

funds, lack of medications etc. In the case of 4.0% of individuals ART was 

stopped because of health related difficulties (side effects, resistance etc.) (2.8-

5.8; n=27). 3.0% of individuals stopped ART upon reaching positive results in 

treatment of acute retroviral syndrome (ARVS) (1.9-4.6; n=20); 18 individuals 

emigrated from Latvia (2.7%; 1.7-4.2) and one individual noted other reason 

for stopping ART (not a Latvian citizen). 

Information regarding the HCV status was available for 3,128 

individuals. 47.8% out of all PLHIV (46.4-49.2; n=2,306) showed positive 

HCV antibody test results in the time period since HIV diagnosis. The highest 

number of positive HCV antibody test results was shown among PLHIV who 

became infected via drug injection – 95.7% (94.7-96.5). 

 

3.2. AIDS incidence among PLHIV population 

3.2.1. Overall AIDS incidence and the tendencies over time  

The first case of AIDS in Latvia was reported in 1990 and by the end 

of 2010 there were 953 cases reported. In frame of the research additionally to 

the AIDS cases identified in the Register 28 individuals whose underlying 

cause of death was an AIDS indicator disease (i.e. it can be said that AIDS was 

diagnosed at death) were included in the incidence analysis thus bringing the 

total number of cases to 981.  

Until 2000 the number of AIDS cases in Latvia was relatively low. In 

total within the studied time period AIDS incidence density among PLHIV was 

35.4/1,000 py (33.4-37.5) (total follow-up time - 27,736.7 person years at risk). 

During the last 10 years the highest AIDS incidence was reached in 2005 

(45.8/1,000 py (38.0-54.7)) with 122 cases reported. 
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Exploring the AIDS incidence tendencies over the last 10 years, it can 

be concluded that the indicator is static with no significant tendencies over time 

(see fig. 3.2.1.1.). The regression equation depicted in the figure shows a small 

annual decrease of AIDS incidence by 1.002 times (e
0.0022

) or about 0.22%, but 

this observation is far from statistical significance (p=0.91). 

y = -0.0022x + 3.53; R² = 0.002; p=0.91
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Fig. 3.2.1.1. Time trends of AIDS incidence density among people living with HIV 

in Latvia, 2001-2010 

 

3.2.2. Gender specific AIDS incidence and its tendencies over time 

The first case of AIDS among males was reported in 1990, i.e. three 

years after the first registered HIV case in the country. During the last 10 years 

the highest AIDS incidence among males, similar to the incidence within the 

total PLHIV population, was reported in 2005, with 77 cases being reported. 

This accounts for an incidence of 39.8 cases per 1,000 person years (95% CI 

31.4-49.7). The lowest incidence, on the other hand, was reported in 2007 – 

28.5/1,000 py (21.8-36.6), although the difference between the two years is not 

statistically significant. 

The first HIV case among females was reported in 1994, and, just like 

in the male population, the first case of AIDS among females was reported 

three years later in 1997. The highest AIDS incidence among females was also 

reported in 2005 – 61.6/1,000 py (44.9-82.4; n=45) and the lowest - in 2007 
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with 23.7 cases per 1,000 person years (95% CI 14.7-36.6). The noted 

difference between the years of highest and lowest AIDS incidence is 

statistically significant. 

Exploring the time-trends in AIDS incidence by gender, it can be 

concluded that the indicator is static from year to year with repeated minimal 

increases and decreases (p for time-trend among females is 0.46, among males 

p=0.75). So the conclusion is similar to the one made for the time-trends in 

overall AIDS incidence. 

Calculating the AIDS incidence rate ratios between gender strata in 

relation to the year when AIDS was diagnosed, it can be concluded that gender 

differences in either year are not statistically significant. The only significant 

difference between gender strata is for the year 2005 which was the year 

reporting the highest incidence of AIDS in the last decade; AIDS incidence 

among females was considerably higher than it was among males (IRR=0.65; 

0.45-0.93) and the statistical significance of this difference remains when 

adjusted for age. Overall incidence rate ratio for the entire period of 10 years 

(2001-2010) shows that the incidence is slightly lower among males than it is 

among females (IRR=0.94) although the difference cannot be considered as 

statistically significant (95% CI 0.82-1.08).  

 

3.3. Description of the all-cause mortality measures 

3.3.1. Overall mortality, its tendencies over time 

During the period of observation 738 deaths were identified among the 

PLHIV population, which is 23.7 cases per 1,000 py (22.0-25.4). Prior to 1998 

there were only 8 deaths reported, with none being reported in 1992, 1993, 

1996, and 1997.  

Considering mortality rate in the recent decade (by 2000 the number 

of deaths was relatively low, resulting in mortality rates with broad confidence 

intervals), it was concluded that the highest mortality rate had been observed in 
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2009 – 33.4 cases/1,000 py (27.9-39.6). In addition, mortality rate shows a 

statistically significant tendency to increase approximately 1.10 times (e
0.097

) or 

by 10.1% annually (p=0.002) (see fig. 3.3.1.1.). 

 

Fig. 3.3.1.1. Time trends of crude mortality rate among people living with HIV in 

Latvia, 2001-2010 

 

3.3.2. Gender specific mortality, its tendencies over time 

During the period of observation, the first death among HIV infected 

males in Latvia is registered in 1991. Overall by the end of 2010 556 cases 

were identified (75.3% of all deaths among the PLHIV population), thus the 

mortality rate among men was 24.8 cases/1,000 py (22.7-26.9). The first case of 

death among HIV infected females was in 1999 (182 cases by the end of 2010), 

showing a mortality rate of 20.8/1,000 py (17.9-24.1). The highest mortality 

rate among males, similar to the overall mortality, was identified in 2009 – 

37.1/1,000 py (30.2-45.1) (disregarding mortality up to 1998, because, as 

mentioned above, there were only couple of cases t5hus the mortality rates 

were statistically unstable, with wide confidence intervals). The highest 

mortality rate among females was registered in 2008 – 28.5/1,000 py (19.5-

40.3). It should be noted that there were no significant differences between 

gender strata in any of the years studied. 

Considering mortality trends over time, it can be concluded that they 

are increasing for both males and females. Since the number of deaths for 
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females is low up to the beginning of the 21st century, the time period from 

2003 – 2010 was chosen for the analysis of time trends. The mortality rate 

among males increases 1.11 times annually (e
0.106

) or roughly by 10.2% 

(p=0.03). The increase of mortality rate among females, however, is more 

rapid, increasing 1.12 times (e
0.113

) or 12.0% annually.  

Calculating the mortality rate ratios between gender strata in relation 

to the year of death, there gender differences in either year were not observed. 

Only one exception was identified which is the year 2007 when the mortality 

among males was twice as high as among females (MRR=1.7 (1.02-2.7). Also 

the MRR for the whole time period was statistically significant – 1.2 (1.02-1.4; 

males vs. females). However this distinction can be explained with the age 

differences as the statistical significance disappeared after adjustment by age 

(adjusted MRR=1,1 (0,9-1,3)). 

 

3.3.3. Mortality among the population of PLHIV as compared with 

the general population 

Estimating age standardized mortality in order to compare mortality 

between PLHIV and general population in Latvia, it was found that the rate 

among both populations is significantly distinct – mortality among PLHIV 

exceeded the rate among general population more than ten times in the recent 

years. Similarly to the crude mortality rate, the standardized mortality ratio 

(SMR) was also the highest in 2009 – 12.6 (10.5-14.9). In addition, 

standardized mortality ratio has a statistically significant trend of growing 

annually 1.07 times (e
0.067

) or by 6.9% (p=0.008) (see fig. 3.3.3.1.). 
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y = 0.067x + 1.76; R² = 0.60; p=0.008
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Figure 3.3.3.1. Time trends of standardized mortality ratio in Latvia, 2001-2010 

 

Considering the mortality rates for gender strata among PLHIV and 

comparing those with the gender specific mortality among men and women in 

the general population, it can be concluded that the indicators are higher among 

the population of PLHIV for both genders. Among HIV infected females the 

difference is notably sharper than it is among males. During the period of 

observation the mortality rate among females was 16.0 times (13.9-18.6) higher 

than that of the females of general population in Latvia, while the SMR for 

males was 4.7 (4.3-5.1) for the time period 1991-2010. Looking at gender 

specific SMR time trends, it was observed that the ratio for males has a 

statistically significant tendency to increase 1.07 times (e
0.066

) or
 
by 6.8% 

annually (p=0.01). Among females, however, no consistent tendencies can be 

observed, the indicator is fluctuating from year to year (p=0.12). 

Comparing mortality rates between age strata among the PLHIV 

population and those of the general population, it can be concluded that the 

mortality is higher among infected individuals in all age groups, with the 

differences becoming less significant as individuals get older – roughly by 

19.2% per unit of change in age group
*
 (regression equation: ln(y)=3.02-0.18x; 

R²=0.77; p<0.001). The largest differences between PLHIV and the general 

                                                 
* Age groups compared are described in chapter 2.3. 
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population were observed in children and teens (0-14 and 15-19 years) with a 

respective SMR of 28.0 (9.1-65.3) and 10.7 (5.3-19.1), but statistical instability 

must be taken into account (broad confidence intervals). The indicator is also 

high for the 35-39 year age group, with a mortality almost 10 times greater 

among HIV infected individuals than it is among the general population 

(SMR=9.5; 8.0-11.2). However, in the age group 60-64, it is relatively low - 

only three times higher (SMR=3.1; 1.4-6.2) and among individuals over the age 

of 65 the mortality differs only by 1.4 times and this difference is not 

considered to be statistically significant (95% CI 0.4-3.5). 

 

3.4. Survival of PLHIV and associated factors 

3.4.1. AIDS-free survival in total population of PLHIV 

Looking at the survival up to AIDS diagnosis among the entire PLHIV 

population, they logically are lower comparing to the survival when the death 

was chosen as the endpoint. One year after HIV diagnosis 91.6% (90.8-92.4) of 

the individuals were still with no diagnosis of AIDS. 83% (81.8-84.2) of all 

HIV infected individuals survived at least five years without AIDS; 73.3% 

(71.7-74.9) of infected individuals survived 10 years without AIDS. Similar to 

previous conclusion regarding gender stratified AIDS incidence, no significant 

differences by gender were observed if the AIDS-fee survival is considered. 

 

3.4.2. Factors associated with AIDS-free survival 

If we consider an individual’s age at the time of HIV diagnosis, we 

can conclude that the proportion of survivors of a certain time period after HIV 

diagnosis decreases with age. For example, among individuals aged 14-24 at 

the time of HIV diagnosis 90.5% (89.1-91.9) survive without AIDS for 5 years; 

82.3% (80.1-84.5) of the group survive 10 years without AIDS. Whereas 

among individuals over the age of 45 at the time of HIV diagnosis only 67.3% 

(61.4-73.2) survive 5 years without AIDS and only one half (50.8%; 39.2-62.4) 
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survive 10 years. In general, upon comparison of the survival curves, it can be 

concluded that there are significant differences between each two of age 

groups. There was no statistically significant difference only between the age 

categories 35-44 years and the over 45 (p=0.08). 

Looking at the association between AIDS-free survival and ethnicity, 

individuals of Latvian ethnicity tend to show lower survival. For example, 5 

years AIDS-free survival is 84.4% (81.3-87.5) for other ethnicities, 82.2% 

(80.6-83.8) for Russians and 79.1% (76.6-81.6) for Latvians. Statistically 

significant differences, however, were observed only between survival curves 

for Latvians and other ethnicities (p=0.02). This is shown also by the univariate 

proportional hazard model (see table 3.4.2.1.) – HR for other ethnicities 

compared to Latvians is 0.78 (0.63-0.97). 

People living outside Riga tend to be diagnosed with AIDS earlier – 5 

years AIDS-free survival is 80.9% (78.5-83.3) for those residing outside Riga 

and 83.6% (82.2-85.0) for PLHIV residing in Riga. The mentioned observation 

is approved also by comparison of Kaplan-Meier survival curves (p=0.047) as 

does also the univariate hazard analysis (HR (outside Riga vs. Riga) is 1.16; 

1.001-1.33). 

Higher proportion of survivors is observed also among individuals 

with experience of imprisonment. For example, among individuals being 

incarcerated at the time of HIV diagnosis, 87.3% (85.3-89.3) survive without 

AIDS for 5 years, while for individuals without this experience the proportion 

is 81.5% (80.1-82.9). Although over a longer period of time this difference 

diminishes (10 year survival for incarcerated individuals is 74.3% (71.0-77.6) 

and 73.0% (71.0-75.0) for those without prison experience). However, the 

survival curves shows that the difference is statistically significant (p=0.003).  

The differences shown by survival curves are statistically significant 

between the mode of transmission categories (compared in pairs) (p<0.001). 

The lowest survival is among the PLHIV who became infected via homosexual 
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contacts (5 year survival – 64.9%; 58.0-71.8), followed by the ones who got 

infection through heterosexual contacts (80.0%; 77.5-82.5). A slightly better 

situation was observed in the IDU group, where 84.1% (82.7-85.5) survived at 

least five years without AIDS. 

Individuals who were diagnosed with HIV more recently have higher 

risk regarding the early onset of AIDS. For example, 2 years without AIDS 

survived 90.8% of PLHIV diagnosed between 2000 and 2007 (89.9-91.8) and 

89.7% of individuals diagnosed from 1987-1999 (87.0-92.4), while among 

individuals diagnosed from 2008-2010 the proportion was only 84.9% (82.4-

87.4). As shown by the univariate hazard analysis, the difference between the 

period from 2000-2007 and that from 2008-2010 is statistically significant 

(HR=0.56; 0.45-0.69). However, the difference between the early period (1987-

1999) and the time from 2008-2010 is not statistically significant (HR=0.84; 

0.65-1.08) (see table 3.4.2.1.). 

The hazard of early onset of AIDS is also associated with the 

timeliness of HIV diagnosis; i.e. the lower the CD4 cells count at the time of 

diagnosis, the greater the risk of early onset of AIDS. For example, at least 5 

years without AIDS survive 86.0% (84.0-88.0) of individuals with a high CD4 

cell count (over 500/µl). Individuals with a cell count of 200-349/µl show an 

proportion of 65.9% (60.4-71.4) and individuals with a cell count under 200/ µl 

- only 24.1% (14.1-34.1). In general, the differences between each pair of 

survival curves in groups of CD4 are statistically significant with a p-value 

below 0.001. The univariate hazard analysis shows that compared with 

individuals whose CD4 cell count exceeds 500/µl, individuals in the lowest cell 

count category (below 200/ µl) have over 13 times higher risk of early onset of 

AIDS (p<0.001) while the risk among individuals with a cell count of 350-499/ 

µl show 1.36 times the risk (p=0.002) (see table 3.4.2.1.). 

A high HIV viral load at the time of diagnosis is also a risk factor in 

the premature onset of AIDS. Only 58.9% (54.8-63.0) of individuals with a VL 
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above 5 log10 copies survive 5 years without AIDS while in individuals whose 

VL does not exceed 10,000, this indicator is 85.1% (82.4-87.8). A comparison 

of survival curves also shows that the survival for individuals with a number of 

RNA copies below 10,000 is higher than that of individuals with a log10 copies 

from 4-5 (p=0.02) and higher than that of individuals with a log10 copies above 

5 (p<0.001). 

Similarly, lower survival was observed among individuals who have 

experienced ART with interruptions – 5 years AIDS free survival in the group 

was 43.8% (39.9-47.7), whereas among PLHIV who received ART with no 

interruptions the proportion was 53.6% (48.1-59.1). Survival curves between 

these two groups showed a considerable difference (p=0.01). High survival 

rates also were observed among individuals with no ART experience and 

among those not registered at ICL. 

Among individuals with HCV coinfection survival rates are slightly 

higher than those of individuals without coinfection (5 year survival 77.1% 

(75.3-78.9) and 71.7% (68.2-75.2), respectively. The difference in survival 

curves can be considered as significant (p<0.001). 

When the multivariate proportional hazard model was constructed, it 

was found that the age at the time of HIV diagnosis was the confounding factor 

in several associations. When adjusted by age, statistical significance of some 

associations disappeared, i.e. between the onset of AIDS and ethnicity, place of 

residence, imprisonment and HCV coinfection. Performing a stepwise 

adjustment also by other factors studied also the time period of HIV diagnosis 

lost its statistical significance. 

Table 3.4.2.1. reflects the final multivariate model of proportional 

hazards (the adjustment performed by all the factors shown in the table). It can 

be concluded that, irrespective of other factors, age at the time of HIV 

diagnosis increases the risk of the early onset of AIDS, i.e. for each year 

increase the risk increases by 3% (or 1.03 times). The risk is also higher for 
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individuals who acquired the infection through homosexual transmission rather 

than heterosexual transmission (hazard ratio was significantly lower among 

heterosexually infected individuals – HR=0.73; 0.55-0.97). Late diagnosis also 

significantly increases the risk of AIDS – for individuals with a CD4 cell count 

under 200/µl the risk is almost 5 times higher (p<0.001) compared with PLHIV 

with a CD4 cell count that is considered as high (over 500 cells/µl). Among 

individuals with a cell count of 200-349/µl the risk of rapid onset of AIDS 

increased by 41% (p=0.002). A high HIV viral load (above 5 log10 or 100,000 

RNA copies/ml) at the time of diagnosis also increases the risk of AIDS 1.62 

times (1.30-2.02) compared with individuals whose VL does not exceed 

10,000. After adjustment the statistical significance remain also for the 

association between early onset of AIDS and experience of interrupted ART. 

Individuals who have undergone ART with no interruptions have less risk than 

PLHIV experiencing interruptions (HR=0.70; 0.59-0.83). A statistically 

significant lower risk of AIDS is also exhibited by individuals with no ART 

experience and with no experience of specialized care. 
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Table 3.4.2.1. 

Factors associated with early onset of AIDS, univariate and multivariate analysis 

Factor HRa 95% TI pb sHRa,c 95% TI pb 

Gender  

male vs. female  

 

0.98 

 

0.85-1.13 

 

0.79 0.93 0.80-1.08 0.34 

Age at diagnosis 

per year increase 

 

1.05 

 

1.05-1.06 

 

<0.001 1.03 1.03-1.04 <0.001 

Ethnicity  

other vs. Latvian 

Russian vs. Latvian 

unknown vs. Latvian 

 

0.78 

0.87 

0.35 

 

0.63-0.97 

0.75-1.00 

0.26-0.45 

 

0.02 

0.06 

<0.001 

1.19 

1.07 

0.75 

0.75-1.49 

0.92-1.24 

0.56-1.01 

0.13 

0.39 

0.06 

Place of residence  

outside Riga vs. Riga 

 

1.16 

 

1.00-1.33 

 

0.048 1.03 0.89-1.19 0.69 

Imprisonment 

yes vs. no 

 

0.80 

 

0.69-0.92 

 

0.003 0.90 0.76-1.06 0.22 

Mode of transmission 

IDU vs. homosexual 

heterosexual vs. homosexual 

unknown vs. homosexual 

 

0.48 

0.65 

0.21 

 

0.38-0.61 

0.51-0.84 

0.14-0.30 

 

<0.001 

0.001 

<0.001 

0.96 

0.73 

0.95 

   0.72-1.30 

0.55-0.97 

0.64-1.44 

0.81 

0.03 

0.84 

Year of HIV diagnosis 

1987-1999 vs. 2008-2010 

2000-2007 vs. 2008-2010 

 

0.84 

0.56 

 

0.65-1.08 

0.45-0.69 

0.17 

<0.001 

0.91 

0.86 

0.68-1.23 

0.68-1.09 

0.55 

0.22 

CD4 count / μl 

0-199 vs. ≥500  

200-349 vs. ≥500 

350-499 vs. ≥500 

unknown vs. ≥500 

 

13.56 

2.28 

1.36 

0.49 

 

11.10-16.55 

1.84-2.82 

1.12-1.65 

0.41-0.58 

<0.001 

<0.001 

0.002 

<0.001 

4.82 

1.41 

1.15 

1.32 

3.80-6.11 

1.13-1.76 

0.94-1.40 

1.00-1.74 

<0.001 

0.002 

0.18 

0.047 

Viral load (log10 RNA 
copies/ml) 

≥5 vs. <4 

4-5 vs. <4 

unknown vs. <4 

3.41 

1.31 

0.69 

2.78-4.17 

1.05-1.62 

0.56-0.84 

<0.001 

0.02 

<0.001 

1.62 

1.21 

1.39 

1.30-2.02 

0.97-1.52 

1.07-1.81 

<0.001 

0.09 

0.01 

Care and therapy 

ART with no interruption vs. 

with interruption 

ART naive vs. with 

interruption 

no HIV specific care vs. with 

interruption 

other vs. with interruption 

0.82 

 

0.15 

 

0.01 

0.12 

0.69-0.96 

 

0.13-0.17 

 

0.01-0.02 

0.09-0.18 

0.01 

 

<0.001 

 

<0.001 

<0.001 

0.70 

 

0.18 

 

0.01 

0.18 

0.59-0.83 

 

0.16-0.22 

 

0.01-0.02 

0.12-0.26 

<0.001 

 

<0.001 

 

<0.001 

<0.001 

HCV coinfection  

yes vs. no 

unknown vs. no 

0.76 

0.07 

0.65-0.88 

0.05-0.10 

<0.001 

<0.001 

1.12 

1.38 

0.91-1.37 

0.92-2.05 

0.29 

0.12 
a HR - hazard ratio, b p – p-value, c adjusted by all factors shown in the table 
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3.4.3. Survival up to exitus letalis among the total population of 

PLHIV  

Considering the survival (by choosing the exitus letalis as the 

endpoint) in the total population of PLHIV, it was observed that 96.3% (95.7-

96.9) of individuals survive one year after HIV diagnosis; 89.1% (88.1-90.1) 

survive at least 5 years and 78.6% (77.0-80.2) survive 10 years. It can also be 

concluded that survival proportions did not differ between genders in any of the 

chosen time periods (1, 5 or 10 years), although the proportions are slightly 

higher among females. 

 

3.4.4. Factors associated with the survival up to exitus letalis 

Survival curves in gender strata of the PLHIV population over the age 

of 14 show a statistically significant difference (p=0.03); the univariate 

proportional hazard analysis also shows a similar result (see table 3.4.4.1) - 

males have a 1.21 times higher risk of exitus letalis (p=0.03). 

Statistically significant survival differences can be observed between 

the age groups. 94.9% (93.9-95.9) of individuals between the ages of 14 and 24 

at the time of HIV diagnosis survived at least 5 years, in the 25-34 age group 

the survival was 89.0% (87.4-90.6), in the 35-44 age group - 80.4% (77.3-83.5) 

and in individuals over the age of 45 it was 70.1% (64.0-76.2). The 10 year 

survival shows a similar tendency. The older the individual at the time of HIV 

diagnosis, the lower the survival (p<0.001). The univariate hazard analysis 

shows that the risk of death increases by about 6% per one year increase in age 

(p<0.001). 

As far as ethnicity is concerned, the survival curves do not show a 

statistically significant difference between Russians and other ethnic groups 

(Russian vs. Latvian – p=0.07; Russian vs. others – p=0.20). However, a 

difference can be observed between Latvian and „other ethnicity” (p=0.02). 
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Although there are no differences in 5 year survival proportions, there are 

differences in the 10 year survival (the proportion for Latvians is lower – 

74.1%; 70.8-77.4, while it is higher for other ethnicities – 81.5%; 77.4-85.6). 

The same relationship is shown in the univariate hazard analysis (HR for other 

ethnicities vs. Latvians is 0.73; p=0.02). 

No significant differences were observed in relation to place of 

residence – both 5 and 10 year survival proportions are nearly identical for both 

groups. For individuals living outside of Riga – 88.7% (86.7-90.7) and 77.5%; 

(74.4-80.6) respectively; for individuals living in Riga – 89.3% (88.1-90.5) and 

79.1% (77.3-80.9). The difference between survival curves is not statistically 

significant (p=0.28). 

The same can be concluded regarding the incarceration – although 

fewer individuals having been incarcerated survive at least 10 years after the 

HIV diagnosis (75.5%; 72.4-78.6) compared to individuals not having such 

experience (80.0%; 78.2-81.8), the differences between survival curves is not 

statistically significant (p=0.14). 

Looking at the risky health behaviour as a variable, there are no 

significant differences between PLHIV who became infected via heterosexual 

contacts and those who got HIV via homosexual contacts (the survival curves 

do not differ – p=0.13, although homosexually infected individuals have a 

slightly higher 10 year survival – 84.2% (78.1-90.3) than do heterosexually 

infected individuals – 80.1% (75.8-84.4)). Similarly, there are no differences 

between the groups of heterosexually infected PLHIV and those infected via 

drug injection (p=0.47), although the survival proportions for IDU have a 

tendency to be lower (for IDU the 10 survival is 77.3% (75.3-79.3)). A 

difference can be observed, however, between homosexual individuals and IDU 

(p=0.02) with notably better survival for homosexually infected individuals, 

also confirmed by the univariate hazard analysis (see table 3.4.4.1.) - IDU 

shows a 64% higher risk of exitus letalis (HR=1.64; 1.09-2.46). 
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A disturbing situation can be observed in relation to the year of HIV 

diagnosis. No differences can be observed between individuals who were 

diagnosed prior to 1999 and those PLHIV diagnosed between 2000 and 2007 

(p=0.96). However, individuals who were diagnosed in the last three year 

period (2008-2010) survival is notably lower (compared with 2000-2007 

p=0.001; compared with 1987-1999 p=0.004). Reviewing the data for 2 year 

survival, the proportion for the time period up to 1999 is 95.7% (93.9-97.5); for 

the time period from 2000-2007 it is 95.4% (94.6-96.2) and for the time period 

from 2008-2010 it is 91.3% (89.1-93.5). 

Especially distinct differences can be observed in relation to the 

timeliness of HIV diagnosis (p<0.001). Slightly more than one half of 

individuals diagnosed late survive more than 5 years (60.2%; 54.9-65.5), while 

the 5 year survival for the rest of the PLHIV (timely diagnosis or unknown 

timeliness of diagnosis) is 91.8%; 90.8-92.8. The difference is even more 

pronounced looking at the 10 year survival – 46.4% (38.0-54.8) and 81.2% 

(79.6-82.8), respectively. The difference between survival curves in this case 

can be considered as statistically significant (p<0.001). In general it can be said 

that for individuals with late diagnosis the risk of exitus letalis is more than 5 

times higher than in the rest of PLHIV (HR=5.11; 4.28-6.10; see table 3.4.4.1.). 

A high viral load at the time of diagnosis also has a positive 

association with lower survival. The difference is less pronounced between 

viral load groups <4 and 4-5 log10 RNA copies/ml (p=0.016). The 5 year 

survival is 91.8% (89.6-94.0) and 89.7% (87.5-91.9), respectively. The lower 

viral load group shows more pronounced differences with the stratum above 5 

log10 RNA copies/ml (p=0.001), in which 5 year survival is relatively low – 

77.2% (73.7-80.7). It must be noted that 10 year survival shows sharper 

differences – 82.2% (78.5-85.9) for the group under 4 log10 copies, 74.6% 

(70.5-78.7) for the group 4-5 log10 copies and only slightly more than one half 

(60.7%; 55.6-65.8) of individuals whose viral load at the time of diagnosis was 
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over 100.000 RNA copies/ml survive 10 years after HIV diagnosis. In general, 

it was observed that comparing PLHIV with a viral load under 10.000/ml and 

those with a viral load of over 100.000, the latter has three times higher risk of 

death (HR=2.63; 2.06-3.36). 

Analyzing survival in the context of specialized care and ART, the 

lowest proportions for 10 year survival are shown by individuals who have 

undergone ART with interruptions (64.9%; 60.2-69.6). The proportion is higher 

for individuals having undergone ART with no interruptions – 77.1% (71.2-

83.0). The proportion is slightly lower, but not statistically significant, for 

individuals registered with ICL, but not having started ART – 71.5% (69.0-

74.0). Individuals not registered with ICL have the highest 10 year survival rate 

– 94.5% (93.3-95.7). It can be seen from the univariate hazard model (table 

3.4.4.1.) that for the categories other than “ART with interruptions” the risk of 

exitus letalis is significantly lower (the statement is not statistically significant 

only for the individuals who are ART naïve – HR=0.93; 0.78-1.11). 

Although individuals with HCV coinfection have slightly lower 

survival than do PLHIV without the coinfection (for example, 5 year survival is 

86.6% (85.2-88.0) and 87.0% (84.3-89.7), respectively), the survival curves are 

not considered as significantly different (p=0.13). 

 

 

 

 

 

 

 

 

 

 



 39 

 

 Table 3.4.4.1. 

Factors associated with exitus letalis hazard ratio, univariate and multivariate 

analysis 

Factor HRa 95% TI pb sHR
a.c 

95% TI pb 

Gender  

male vs. female  

 

1.21 

 

1.02-1.43 

 

0.03 

 

1.04 

 

0.87-1.24 

 

0.67 

Age at diagnosis 

per year increase 

 

1.06 

 

1.05-1.07 

 

<0.001 

 

1.06 

 

1.05-1.06 

 

<0.001 

Ethnicity  

other vs. Latvian 

Russian vs. Latvian 

unknown vs. Latvian 

 

0.73 

0.86 

0.48 

 

0.57-0.95 

0.72-1.01 

0.36-0.63 

 

0.02 

0.07 

<0.001 

0.84 

0.94 

0.93 

0.64-1.09 

0.79-1.12 

0.69-1.26 

0.18 

0.50 

0.65 

Place of residence  

outside Riga vs. Riga 

 

1.10 

 

0.93-1.29 

 

0.29 0.96 0.80-1.14 0.60 

Imprisonment 

yes vs. no 

 

1.13 

 

0.96-1.32 

 

0.14 0.96 0.81-1.15 0.67 

Mode of transmission 

IDU vs. homosexual 

heterosexual vs. homosexual 

unknown vs. homosexual 

 

1.64 

1.50 

1.28 

 

1.09-2.46 

0.97-2.31 

0.80-2.06 

 

0.02 

0.07 

0.30 

2.07 

1.30 

2.37 

1.29-3.33 

0.82-2.07 

1.40-4.03 

0.003 

0.27 

0.001 

Year of HIV diagnosis 

1987-1999 vs. 2008-2010 

2000-2007 vs. 2008-2010 

 

0.50 

0.50 

 

0.36-0.70 

0.38-0.66 

 

<0.001 

<0.001 

 

0.69 

0.77 

 

0.48-0.99 

0.49-0.89 

 

0.04 

0.09 

Timeliness of diagnosis 

late vs. no/unknown  

 

5.11 

 

4.28-6.10 

 

<0.001 3.81 3.14-4.88 <0.001 

Viral load (log10 RNA 

copies/ml) 

≥5 vs. <4 

4-5 vs. <4 

unknown vs. <4 

 

 

2.63 

1.34 

0.93 

 

 

2.06-3.36 

1.04-1.72 

0.74-1.17 

 

 

<0.001 

0.03 

0.55 

2.02 

1.30 

1.94 

1.56-2.63 

1.00-1.68 

1.52-2.47 

<0.001 

0.049 

<0.001 

Care and therapy 

ART with no interruption vs. 
with interruption 

ART naive vs. with 

interruption 

no HIV specific care vs. with 
interruption 

other vs. with interruption 

 

0.67 

 

0.93 

 

0.21 

0.26 

 

0.50-0.91 

 

0.78-1.11 

 

0.16-0.27 

0.16-0.43 

 

0.009 

 

0.43 

 

<0.001 

<0.001 

- 

 

- 

 

- 

- 

- 

 

- 

 

- 

- 

- 

 

- 

 

- 

- 

HCV coinfection  

yes vs. no 

unknown vs. no 

 

1.21 

0.33 

 

0.99-1.49 

0.25-0.44 

 

0.07 

<0.001 

1.29 

1.01 

0.99-1.68 

0.60-1.68 

0.06 

0.98 
a HR - hazard ratio, b p – p-value, c adjusted by all factors showed in the table 
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 Since the variable „HIV care and ART experience” did not correspond 

to the Cox proportional hazard model requirements regarding the hazard 

proportionality over time, it was not included in the multivariable analysis 

model, but model stratification was performed by the mentioned variable. After 

the adjustment it can be concluded that the majority of associations found in the 

univariate analysis did not lose their significance (see table 3.4.4.1.). It can be 

concluded that gender, ethnicity, place of residence, incarceration and HCV 

coinfection are not statistically significant risk factors affecting exitus letalis in 

the PLHIV population. However, it can be concluded that, independent of other 

factors, exitus letalis risk increases by 1.06 times for every year increase in the 

age at the time of HIV diagnosis (1.05-1.06). Injecting drug users, compared 

with individuals who became HIV infected through homosexual contacts, have 

twice as great a risk of death (HR=2.07; 1.29-3.33), but there is no difference in 

risk between the two sexual transmission strata (p=0.27). A greater risk of 

death was observed in individuals diagnosed HIV positive during the time 

period of 2008-2010 (PLHIV diagnosed between 1987 and 1999 have about 

half the hazard of exitus letalis - HR=0.69; 0.48-0.99); individuals diagnosed 

between 2000 and 2007 also show a lower risk of death (HR=0.77), but in the 

multivariate model the statistical significance of this association was lost 

(p=0.09). Late HIV diagnosis (p<0.001) pronouncedly increases the risk of 

death (by about 4 times). A high VL also contributes to an increased risk of 

death (risk increases 2 times for individuals with more than 100,000 HIV RNA 

copies/ml and by 30% for individuals with a viral load between 10,000 and 

100,000 copies/ml compared with the PLHIV whose VL was under 10,000/ml). 

 

3.5. Years of potential life lost (YPLL) in Latvia due to HIV 

3.5.1. YPLL indicator and its tendencies over time 

Of 738 cases of death, five were excluded from YPLL estimations for 

the following reasons: one individual’s birth date was unknown, thus making it 
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impossible to determine age at the time of death, while 4 individuals were 

excluded according to the YPLL methodology guidelines - they were older than 

65 at the time of death, thus loosing no years of potential life. HIV infected 

individuals tend to be relatively young people at the time of death – 99.5%; 

n=733/737 (98.6-99.8) had not reached the age of 65 at the time of death. The 

median age at the time of death was 35.4 years (average age 36.4, SD 10.2, age 

range 0.3 – 70.0). 

Overall within the time of the observation 21,097.3 potential years of 

life were lost due to HIV/AIDS in Latvia. This means 50.4 lost years for every 

100,000 inhabitants or 679.9 years per 1,000 person years in the PLHIV 

population. To paraphrase the last indicator, it can be said that in Latvia each 

infected individual is losing 0.7 potential years of life by living with HIV one 

year. Calculating the average YPLL it can be seen that one individual having 

died has lost on average 28.8 (SD 9.9) years of life because of dying 

prematurely. It should be noted that much like the previous chapters describing 

the time trends of mortality measures, the YPLL indicator per 100,000 

inhabitants of the general population has a tendency to increase 1.2 times (e
0.19

) 

or by 20,3% annually (p<0.001). The indicator was the highest in 2009 – 

183.2/100,000 inhabitants. The indicator expressed per 1,000 py among PLHIV 

also shows a tendency to increase – 1.08 times (e
0.075

) or by 7.8% annually 

(p=0.02). This indicator also reached the peak in 2009 – 881.2/1,000 py. 

The average number of YPLL was the highest in 2002 – 33.9 (SD 

10.0) and has the tendency to decrease over the last 10 years about 1.03 times 

(e
-0,025

) or by 2.5% annually (p=0.001). 

Considering the YPLL in gender strata of the general population, it 

can be concluded that males have lost considerably more potential years of life 

than have females – 15,967.9 years (80.7/100,000 inhabitants) and 5,129.5 

(24.6/100,000 inhabitants) respectively. In addition, the burden of disease in 

terms of the general population continues to increase for men 1.2 times (e
0.17

) or 
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by 18.5% annually (p=0.001) and for women 1.3 times (e
0.29

) or by 33.6% 

annually (p=0.003). A similar trend can be observed looking at the gender 

strata of the PLHIV population – men have lost more potential years of life 

(715.0/1,000) than have women (589.7/1,000). The burden of the disease in 

terms of PLHIV population also increases annually – for men 1.1 times (e
0.07

) 

or by 7.3% annually (p=0.03) and for women 1.2 times (e
0.14

) or by 15.0% 

annually (p=0.04). 

The average number of the years of potential life lost have a 

statistically significant tendency to decrease among males by about 2.5% 

annually (p=0.002), while among females since 2001 the indicator has 

remained persistent (p=0.12). 

 

3.5.2. Factors associated with YPLL 

Considering demographic and social factors associated with the 

average YPLL in the population of PLHIV aged 14 years and older (see chapter 

2 for explanation of age restrictions in this work) it can be concluded that the 

age of men and women at the time of death does not differ (p=0.72). Although 

individuals residing in Riga and those with incarceration experience have a 

tendency to lose a greater number of potential years of life, these differences 

are not to be considered as statistically significant (p=0.2 and p=0.08, 

respectively). 

However, there are significant differences in the number of aYPLL 

between ethnicity categories. Latvians have lost fewer potential years of life 

than have individuals of other ethnicities (p=0.006). Also a strong negative 

correlation between aYPLL and the age of the individual at the time of HIV 

diagnosis was observed, i.e. the older the individual, the fewer years of life 

he/she has lost (p<0.001). 
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Considering health behaviour, it can be seen that injecting drug use is 

related to a higher loss of potential years of life as compared to individuals who 

got HIV through unsafe sexual practices (p<0.001). 

As far as health status and health care factors are concerned, there is 

no significant association between aYPLL and the viral load at the time of 

diagnosis observed (p=0.09). However, a weak but statistically significant 

negative correlation between aYPLL and the year of HIV diagnosis can be seen 

(p=0.006). It has also been observed that individuals with HCV coinfection are 

prone to premature death (p<0.001). 

There were no statistically significant differences observed regarding 

aYPLL for individuals having undergone disrupted ART and those having 

undergone ART with no interruptions (p=0.7) or those not registered with ICL 

(not receiving specialized care) (p=0.08). But it was observed, that individuals 

not having undergone ART (naïve) died at an earlier age (p<0.001) comparing 

to PLHIV having experienced ART interruptions. Fewer aYPLL are lost by 

individuals having been diagnosed late (p<0.001) which may point to the 

presence of a confounder in the association between timeliness of diagnosis and 

aYPLL. 

As mentioned before, age at the time of HIV diagnosis has a strong 

correlation with aYPLL. By performing univariate linear regression analysis it 

arrived at the determination coefficient 0.896; that is to say that age at the time 

of diagnosis explains about 90% of aYPLL variations. Collinearity between 

independent variables was not found, thus making it possible to freely 

incorporate them in the multivariate model. 

Since age is a pronouncedly determining factor, due to its inclusion in 

the regression model the statistical significance of several associations 

disappeared or the association was changed (from causing an increase in years 

to eliciting a decrease). An important association was discovered between the 

year of HIV diagnosis and aYPLL – choosing the more recent years as the 
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reference (2008-2010), individuals diagnosed from 1987 – 1999 lose about 3 

years less and individuals diagnosed from 2000 – 2007 lose about 1.5 years 

less. Thus, in general it can be said that individuals having been diagnosed 

within the last three years tend to die more prematurely (p<0.001). It should be 

noted that prior to adjustment (see table 3.5.2.1.), this relationship was quite the 

opposite and has changed its direction precisely upon the adjustment by age. 

Since there was no interaction between year of HIV diagnosis and age at the 

time of diagnosis, it can be concluded that age, in this case, is a confounding 

factor. 

A similar conclusion can be drawn regarding the timeliness of HIV 

diagnosis. After adjustment for age, the association changed direction and it can 

be said that late diagnosis causes the PLHIV to lose two more years of potential 

life (p<0.001) (see table 3.5.2.1.). 

Upon adjustment statistical significance remained for the association 

between the aYPLL and the ethnicity of PLHIV. Individuals of other ethnicities 

lose 0.74 more potential years of life than do Latvians (p=0.03). 

Similarly, statistical significance remained for the tendency that 

individuals having not undergone ART lose more years of life than do 

individuals having experienced ART with interruptions. Upon adjustment by 

age it can be also concluded that individuals not registered with ICL and those 

having undergone uninterrupted ART lose more years of life (p=0.01) (see 

table 3.5.2.1.). 
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Table 3.5.2.1. 

Factors associated with average number of the years of potential life lost, 

univariate and multivariate analysis 

Factors 
Regression 

coefficient 
p-value 

Regression 

coefficient a 
p-value 

Gender  

male vs. female  

 

0.57 

 

0.49 0.13 0.57 

Age at diagnosis 

per year increase 

 

-0.91 

 

<0.001 -0.98 <0.001 

Ethnicity  

other vs. Latvian 

Russian vs. Latvian 

unknown vs. Latvian 

 

3.62 

1.73 

0.58 

 

0.004 

0.03 

0.66 

0.74 

0.28 

1.14 

0.03 

0.20 

0.003 

Place of residence 

Riga vs. outside Riga  

 

0.88 

 

0.28 0.11 0.63 

Imprisonment 

yes vs. no 

 

1.57 

 

0.04 -0.57 0.01 

Mode of transmission 

IDU vs. heterosexual 

homosexual vs. heterosexual 

unknown vs. heterosexual 

6.21 

1.92 

-1.29 

<0.001 

0.33 

0.30 

-0.07 

0.34 

0.27 

0.80 

0.56 

0.53 

Year of HIV diagnosis 

1987-1999 vs. 2008-2010 

2000-2007 vs. 2008-2010 

4.04 

5.66 

0.004 

<0.001 

-3.12 

-1.50 

<0.001 

<0.001 

Timeliness of diagnosis 

no/unknown vs. late 3.70 <0.001 -2.27 <0.001 

Viral load (log10 RNA 
copies/ml) 

≥5 vs. <4 

4-5 vs. <4 

unknown vs. <4 

 

 

-1.35 

0.90 

-1.23 

 

 

0.25 

0.46 

0.27 

0.23 

-0.44 

-0.29 

0.48 

0.20 

0.35 

Care and therapy 

ART with no interruption vs. 
with interruption 

ART naive vs. with interruption 

no HIV specific care vs. with 

interruption 

other vs. with interruption 

 

-0.71 

 

3.89 

 

-0.71 

5.66 

 

0.87 

 

<0.001 

 

0.58 

0.02 

 

0.98 

 

1.87 

 

1.72 

-0.67 

 

0.01 

 

<0.001 

 

0.01 

0.33 

HCV coinfection  

yes vs. no 

unknown vs. no 

 

5.17 

1.60 

 

<0.001 

0.22 

-0.43 

1.77 

0.19 

0.01 
a adjusted by all factors showed in the table 
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 The association discovered upon adjustment regarding incarceration is 

interesting – individuals having been incarcerated lose 0.57 fewer years of life 

than do individuals with no such experience (p=0.01). Upon review of this 

factor in relation to other variables studied, an interaction with the gender was 

determined (see table 3.5.2.2.). 

 

Table 3.5.2.2. 

Statistical interaction between gender and imprisonment related to average 

number of years of potential life lost 

Factor 
Regression 

coefficient 
p-value 

Regression 

coefficienta p-value 

Constant (β0) 28.5 <0.001 58.6 <0.001 

Gender (β1) -0.73 0.42 0.14 0.64 

Imprisonment (β2) -3.77 0.08 -1.79 0.009 

Gender * imprisonment (β3) 6.10 0.008 0.60 0.42 
a adjusted by age at HIV diagnosis  

 The graphic explanation of the interaction is shown in figure 3.5.2.1. 

Taking into consideration the dichotomous coding principles that were used 

(female – 0, male – 1, not having been incarcerated – 0, having been 

incarcerated – 1), the regression equation seen in Table 3.5.2.2. (aYPLL = βₒ + 

β1 gender + β2 incarceration + β3 gender*incarceration) are to be interpreted as 

follows: 

a) The constant reflects the aYPLL for women without incarceration 

experience (28.5 years); 

b) β1 (that is, -0.73) reflects the gender difference in the base category of 

incarceration (0) – see fig. 3.5.2.1. line segment „a”; men who have 

not been incarcerated lose 0.73 years of life less than women who 

have not been incarcerated; 

c) β2 (that is, -3.77) reflects the effect of incarceration on the base 

category of gender (female); women who have been incarcerated lose 

about 4 years of life less than do women who have not been 

incarcerated; 
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d) β3 (that is, 6.10) shows gender differences between categories of 

incarceration or the sum of line segments „a” and „b” in fig. 3.5.2.1. 

Upon review of line segment „b” it can be concluded that women who 

have been incarcerated lose 5.37 years less than do men who have 

been incarcerated. 
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Fig. 3.5.2.1. Statistical interaction between gender and imprisonment related to 

average number of years of potential life lost 

 

 As it can be seen in table 3.5.2.2., after adjustment by age at the time 

of HIV diagnosis, the overall effect of the interaction lost its statistical 

significance (women incarcerated at the time of HIV diagnosis were older 

(median age 34.2) than men (median age 28.5). However, the difference 

between women with and without incarceration experience remains statistically 

significant and cannot be explained by age differences. 

 

3.6. HIV cause specific mortality, its tendencies over time and 

associated factors 

3.6.1. Proportional mortality, cause specific mortality and their 

tendencies over time 

Within the period studied, HIV infection was indicated to be the 

underlying cause of death of approximately one half of cases – 51.4% (47.7-
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55.2), which is 11.4 cases per 1,000 py (10.2-12.6). HIV resulting in 

mycobacterial infection was the most frequently indicated cause of death in the 

group (B20.0). Frequently, unspecified HIV infection was mentioned as the 

underlying cause of death (B24) (see Table 3.6.1.1.). 

 

Table 3.6.1.1. 

Number of deaths and proportional mortality among people living with HIV 

according to underlying causes of death, 1991-2010 

Code, International Statistical Classification of Diseases and 

Related Health Problems 10th Revision 

Number 

of 

deaths 

Propor-

tional 

mortality 

(%) 

95% 

confidence 

interval 

B20-B24 (Human immunodeficiency virus [HIV] disease), 

including: 

355 51.4 47.7-55.2 

B20.0 (HIV disease resulting in mycobacterial infection) 110*   

B23.2 (HIV disease resulting in hematological and immunological 

abnormalities, not elsewhere classified) 

64   

B24 (Unspecified human immunodeficiency virus [HIV] disease) 34   

V,W,X,Y (External causes of morbidity and mortality), including:       150 21.7 18.8-25.0 

X40-X49 (Accidental poisoning by and exposure to noxious 
substances) 

50   

X60-X84 (Intentional self-harm) 29   

X85-Y09 (Assault) 19   

I00-I99 (Cardiovascular diseases), including: 65 9.4 7.5-11.8 

I30-I52 (Other forms of heart disease) 42   

I20-I25 (Ischemic heart diseases) 16   

I60-I69 (Cerebrovascular diseases) 6   

K00-K93 (Diseases of the digestive system) 50 7.2 5.5-9.4 

C00-D48 (Neoplasms) 18 2.6 1.7-4.1 

A00-B99 (Certain infectious and parasitic diseases) 17 2.5 1.5-3.9 

F00-F99 (Mental and behavioral disorders) 9 1.3 0.7-2.5 

G00-G99 (Diseases of the nervous system) 7 1.0 0.5-2.1 

J00-J99 (Diseases of the respiratory system) 6 0.9 0.4-1.9 

R00-R99 (Symptoms, signs and abnormal clinical and laboratory 

findings, not elsewhere classified) 

4 0.6 0.2-1.5 

L00-L99 (Diseases of the skin and subcutaneous tissue) 3 0.4 0.1-1.3 

Q00-Q99 (Congenital malformations, deformations and 
chromosomal abnormalities) 

2 0.3 0.1-1.1 

D50-D89 (Diseases of the blood and blood-forming organs and 

certain disorders involving the immune mechanism) 

1 0.1 - 

M00-M99 (Diseases of the musculoskeletal system and connective 
tissue) 

1 0.1 - 

N00-N99 (Diseases of the genitourinary system) 1 0.1 - 

E00-E90 (Endocrine, nutritional and metabolic diseases) 1 0.1 - 

Total 690 100  

Cause of death unknown 48   

* Including 20 cases of tuberculosis recoded from underlying causes A15-A19 

http://www.vmnvd.gov.lv/lv/datu-bazes/ssk-10-klasifikators?p=24%2C18
http://www.vmnvd.gov.lv/lv/datu-bazes/ssk-10-klasifikators?p=24%2C18
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It has to be marked that proportional mortality of the above cause of 

death continues to increase annually. If HIV was established as the underlying 

cause of 27.3% cases of crude mortality in 2001 (9.7-56.6), then in 2005, the 

proportion reached 44.9% (33.8-56.6), and 63.2% (53.1-72.2) in 2010. 

Similarly, cause-specific mortality associated with HIV as the underlying cause 

of death continues to increase 1.25 times (e
0.22

) or by 24.6% annually. The time 

trend can be viewed as statistically significant (p<0.001).  

The second most frequent group of underlying cause is the so-called 

external causes of death causing one fifth of all deaths among PLHIV (21.7%; 

18.8-25.0). Proportional mortality was the highest in 2002, when external 

causes had been associated with half of death cases (50.0%, 33.2-66.8). In 

2010, the proportion was statistically significantly lower – 8.4% (4.3-15.7). 

Among the external causes, poisoning dominates (X40-X49) (see table 

3.6.1.1.), precisely, the group X42 - accidental poisoning by and exposure to 

narcotic and psychodysleptic (hallucinogen) substances (which could mean 

drug overdose, as large part of the deceased PLHIV are injection drug users), 

and intentional self-harm (X60-X84), most frequently X70 – intentional self-

harm by hanging, strangulation or suffocation. 

During the period of observation, mentioned cause specific mortality 

among the HIV infected population was 4.8/1,000 py (4.1-5.6). The cause-

specific mortality associated with external causes of death has no significant 

time trend (p=0.26).  

The third most frequent group of death causes considering PLHIV in 

Latvia is cardiovascular diseases (I00-I99) (9.4%; 7.5-11.8) corresponding to 

2.1 cases per 1,000 py (1.6-2.7). It is usually indicated that the person has died 

of “other form of heart disease” (I30-I52), specifically, I42.9 – unspecified 

cardiomyopathy. The second most frequent cause of death in the group is 

ischemic heart diseases (I20-I25), specifically, I25.1 – atherosclerotic 
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cardiopathy. The highest proportional mortality within the decade was 

estimated in 2006 – 15.2% (8.4-25.7). In 2010, the indicator was 8.4% (4.3-

15.7).  

A slight but statistically significant (p=0.04) trend of annual increase 

can be observed considering the cause-specific mortality from cardiovascular 

diseases – 0.19 cases per 1,000 py annually (p=0.04). 

 

3.6.2. Factors associated with cause specific mortality 

This chapter covers the search for factors associated with three leading 

causes of death among the PLHIV (HIV as the underlying cause of death, 

external causes, and cardiovascular disorders). 

3.6.2.1. Factors associated with HIV cause specific mortality 

Table 3.6.2.1.1. shows factors associated with HIV cause specific 

mortality before and after adjustment. Gender, ethnicity, place of residence and 

incarceration experience were not identified as statistically significant 

associated factors. One of the most significant factors is the age of the 

individual at the time of HIV diagnosis. Upon adjustment by other independent 

variables, it can be concluded that for each year of increase of the age HIV 

cause specific mortality increase by 4% (MRR=1.04; 1.03-1.05).  

Mode of transmission was found to have a positive association with 

the increased mortality due to HIV related causes. Table 3.6.2.1.1. shows that 

mortality is increased for IDU as well as for individuals who became HIV 

infected via heterosexual contacts (comparing to persons getting HIV via 

homosexual contacts). However, after adjustment, only the injecting drug use 

can be considered as statistically significant factor associated with increased 

risk of dying from HIV related causes (MRR=2.28; 1.16-4.49). The leading 

confounding factor in the association between mode of transmission and HIV 

cause specific death was age (age diminished the impact of heterosexual 

transmission on the outcome, but MRR for injecting drug users increased). 
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As it was mentioned in chapter 3.6.1., the significance of HIV as a 

specific cause of death has a tendency to increase over time. This is confirmed 

by multivariable analysis as well. For PLHIV diagnosed over the last three 

years the chance of dying from HIV related causes is greater than for 

individuals who were diagnosed HIV positive prior to 1999 or during the 

period from 2000-2007. Upon adjustment by other factors, the two time periods 

showed mortality rate ration of 0.37 (0.23-0.59) and 0.47 (0.33-0.66), 

respectively. 

Late HIV diagnosis was also confirmed as a factor affecting a higher 

mortality due to HIV related causes. Upon adjustment by other factors studied, 

late HIV diagnosis increases HIV cause specific mortality 5 times (MRR=4.78; 

3.54-6.45). 

A high viral load has a similar association with the cause specific 

mortality. I.e. individuals with a VL above 100,000/ml and those with VL 

between 10,000-100,000 /ml report higher HIV cause specific mortality rates of 

3,24 (2.12-4.93) and 1.57 (1.01-2.45), respectively (comparing with PLHIV 

with a viral load under 10,000 RNA copies/ml). 

Although the results show that individuals having undergone disrupted 

ART have a higher risk of dying from HIV related causes than individuals with 

experience of ART with no interruptions, this difference is not considered to be 

statistically significant. A significantly lower risk is reported among individuals 

not receiving specialized HIV care (p<0.001). 
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Table 3.6.2.1.1. 

Factors associated with HIV cause specific mortality, univariate and multivariate 

analysis 

Factor MRRa 95% TI pb sMRRa.

c 
95% TI pb 

Gender  

male vs. female  1.06 0.84-1.35 0.61 0.99 0.76-1.28 0.93 

Age at diagnosis 

per year increase 1.06 1.05-1.07 <0.001 1.04 1.03-1.05 <0.001 

Ethnicity  

other vs. Latvian 

Russian vs. Latvian 

unknown vs. Latvian 

0.84 

0.81 

0.24 

0.59-1.18 

0.64-1.04 

0.14-0.40 

0.31 

0.10 

<0.001 

1.01 

0.86 

0.60 

0.71-1.44 

0.67-1.09 

0.34-1.04 

0.96 

0.21 

0.07 

Place of residence  

outside Riga vs. Riga 1.09 0.85-1.39 0.51 0.85 0.66-1.09 0.20 

Imprisonment 

yes vs. no 1.08 0.85-1.36 0.53 1.14 0.87-1.48 0.35 

Mode of transmission 

IDU vs. homosexual 

heterosexual vs. homosexual 

unknown vs. homosexual 

1.63 

1.91 

0.95 

0.91-2.92 

1.04-3.51 

0.46-1.95 

0.10 

0.04 

0.89 

2.28 

1.63 

2.95 

1.16-4.49 

0.84-3.15 

1.37-6.38 

0.02 

0.15 

0.006 

Year of HIV diagnosis 

1987-1999 vs. 2008-2010 

2000-2007 vs. 2008-2010 

0.25 

0.32 

0.17-0.38 

0.23-0.44 

<0.001 

<0.001 

0.37 

0.47 

0.23-0.59 

0.33-0.66 

<0.001 

<0.001 

Timeliness of diagnosis 

late vs. no/unknown  7.99 6.34-10.07 <0.001 4.78 3.54-6.45 <0.001 

Viral load (log10 RNA 

copies/ml) 

≥5 vs. <4 

4-5 vs. <4 

unknown vs. <4 

5.27 

1.71 

1.43 

3.52-7.88 

1.10-2.64 

0.96-2.12 

<0.001 

0.02 

0.08 

3.24 

1.57 

3.82 

2.12-4.93 

1.01-2.45 

2.54-5.73 

<0.001 

0.046 

<0.001 

Care and therapy 

ART with no interruption vs. 
with interruption 

ART naive vs. with interruption 

no HIV specific care vs. with 

interruption 

other vs. with interruption 

0.84 

 

0.70 

 

0.08 

0.29 

0.58-1.20 

 

0.55-0.90 

 

0.05-0.13 

0.16-0.55 

0.33 

 

0.005 

 

<0.001 

<0.001 

0.89 

 

1.28 

 

0.15 

0.74 

0.61-1.30 

 

0.97-1.70 

 

0.06-0.35 

0.38-1.42 

0.55 

 

0.09 

 

<0.001 

0.36 

HCV coinfection  

yes vs. no 

unknown vs. no 

1.13 

0.17 

0.85-1.50 

0.11-0.27 

0.41 

<0.001 

1.34 

0.77 

0.94-1.93 

0.37-1.60 

0.10 

0.48 
a MRR - mortality rate ratio 
b p – p-value 
c adjusted by all factors showed in the table 
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3.6.2.2. Factors associated with cause-specific mortality related to 

external causes of death 

As far as death of external causes is concerned, it can be concluded 

that there is no significant association with an individual’s ethnicity, place of 

residence, timeliness of HIV diagnosis or viral load at the time of HIV 

diagnosis.  

Gender up to now has had little or no effect on mortality, but it 

becomes significant in relation to external causes of death (see table 3.6.2.2.1.). 

I.e. men die from external causes almost twice as often as women (MRR=1.58; 

1.001-2.51) (the mentioned association was observed after the adjustment by 

other factors studied). An individual’s age also is related to increased cause 

specific mortality related to external causes of death – per one year increase, 

mortality increases by 4% (MRR=1.04; 1.02-1.06).  

Although before adjustment incarceration was related to a higher 

mortality rate of external causes, after adjustment this relationship disappeared 

(mode of HIV transmission is a notable confounder for the association). A 

similar conclusion can be drawn regarding the year of HIV diagnosis – prior to 

adjustment the factor had notable significance (see table 3.6.2.2.1.), however, 

after adjustment the association disappeared. Here again the mode of 

transmission played a significant confounding role. Also HCV coinfection was 

a death promoting factor prior to adjustment, but the observation is not true 

looking at the adjusted mortality rate ratio. 

A significant independent factor in promoting deaths from external 

causes is the mode of HIV transmission. The mortality rate is 6 times higher for 

injecting drug users compared to individuals infected through homosexual 

contacts (MRR=5.96; 1.31-27.14). Individuals infected through heterosexual 

contacts also have a higher mortality rate comparing to homosexually infected 
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PLHIV, but the relationship cannot be considered as statistically significant 

(p=0.32). 

A higher mortality rate has also been reported for individuals receiving 

specialized HIV care, but not having started ART compared to the PLHIV 

experiencing ART with interruptions – MRR=2.38 (1.43-3.96). 

 

3.6.2.3. Factors associated with cardiovascular diseases specific 

mortality 

A higher mortality rate due to cardiovascular disorders was associated 

with only three independent variables prior to adjustment: a greater age at the 

time of HIV diagnosis, late HIV diagnosis and individuals not receiving 

specialized HIV care. After adjustment, however, only the age retained a 

statistically significant association. I.e. for one year increase of age the chances 

of dying from cardiovascular disease increases by 10% or 1.10 times (1.07-

1.12). 

The mortality rate due to circulatory system disorders tends to be 

higher among individuals of Russian ethnicity, those living outside Riga and 

individuals experienced disrupted ART. However, these associations cannot be 

considered as statistically significant. 
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 Table 3.6.2.2.1. 

Factors associated with mortality due to external causes of death, univariate and 

multivariate analysis 

Factor MRRa 95% TI pb sMRRa.c 95% TI pb 

Gender  

male vs. female  1.91 1.24-2.93 0.003 1.58 1.001-2.51 0.049 

Age at diagnosis 

per year increase 1.02 1.01-1.04 0.01 1.04 1.02-1.06 <0.001 

Ethnicity  

other vs. Latvian 

Russian vs. Latvian 

unknown vs. Latvian 

0.90 

0.98 

0.80 

0.50-1.59 

0.66-1.46 

0.47-1.38 

0.70 

0.93 

0.43 

0.89 

0.98 

1.36 

0.50-1.59 

0.66-1.46 

0.73-2.53 

0.70 

0.93 

0.33 

Place of residence  

outside Riga vs. Riga 0.89 0.60-1.31 0.55 0.86 0.57-1.28 0.45 

Imprisonment 

yes vs. no 1.56 1.12-2.18 0.009 0.88 0.62-1.26 0.48 

Mode of transmission 

IDU vs. homosexual 

heterosexual vs. homosexual 

unknown vs. homosexual 

5.23 

2.01 

2.10 

1.29-21.15 

0.45-8.90 

0.44-10.09 

0.02 

0.36 

0.36 

5.96 

2.21 

3.91 

1.31-27.14 

0.47-10.33 

0.74-20.61 

0.02 

0.32 

0.11 

Year of HIV diagnosis 

1987-1999 vs. 2008-2010 

2000-2007 vs. 2008-2010 

8.44 

6.25 

1.16-61.62 

0.87-44.73 

0.04 

0.07 

6.83 

5.33 

0.91-51.19 

0.73-38.68 

0.06 

0.10 

Timeliness of diagnosis 

late vs. no/unknown  1.20 0.61-2.35 0.60 1.46 0.69-3.09 0.32 

Viral load (log10 RNA 

copies/ml) 

≥5 vs. <4 

4-5 vs. <4 

unknown vs. <4 

0.97 

0.99 

0.55 

0.56-1.67 

0.61-1.58 

0.36-0.85 

0.91 

0.95 

0.007 

1.18 

1.10 

1.22 

0.67-2.09 

0.67-1.78 

0.76-1.95 

0.57 

0.73 

0.41 

Care and therapy 

ART with no interruption vs. 
with interruption 

ART naive vs. with 
interruption 

no HIV specific care vs. with 
interruption 

other vs. with interruption 

0.39 

 

2.00 

 

0.36 

0.38 

0.13-1.13 

 

1.25-3.20 

 

0.19-0.69 

0.11-1.27 

0.08 

 

0.004 

 

0.002 

0.12 

0.47 

 

2.38 

 

0.55 

1.06 

0.16-1.39 

 

1.43-3.96 

 

0.14-2.18 

0.33-3.36 

0.17 

 

0.001 

 

0.40 

0.93 

HCV coinfection  

yes vs. no 

unknown vs. no 

2.11 

0.49 

1.21-3.67 

0.24-0.98 

0.008 

0.04 

0.95 

0.61 

0.49-1.83 

0.16-2.32 

0.87 

0.47 
a MRR - mortality rate ratio 
b p – p-value 
c adjusted by all factors showed in the table 
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3.6.2.4. Factors associated with cause specific mortality related to 

other causes of death 

Looking at the causes of death not discussed in chapters 3.6.2.1., 

3.6.2.2. or 3.6.2.3., it can be concluded that mortality tend to be higher for men, 

for individuals living outside Riga, injecting drug users, individuals diagnosed 

with HIV from 2008-2010 and individuals experienced ART with interruptions. 

These associations, however, are not seen as statistically significant. 

Prior to adjustment, individuals of Latvian ethnicity tended to die more 

frequently than other ethnicities due to other causes, but after adjustment the 

significance of the association disappeared (p=0.08) with age playing the 

confounding role. Age turned out to be a negative confounder in the case of 

HCV coinfection. Prior to adjustment individuals with HCV coinfection 

showed a higher risk of dying from causes other than HIV, external causes or 

cardiovascular diseases, but this was not statistically significant. After 

adjustment by age, however, statistical significance increased and was retained 

even after adjustment by the other variables (MRR=2.0; 1.02-3.93). 

Age was a statistically significant factor associated with death of other 

causes both prior to and after adjustment – per one year increase of age the 

mortality rate increases by 7% or 1.07 times (1.05-1.09). Late HIV diagnosis 

increases the mortality rate twice (MRR=1.94; 1.05-3.60). Also a high viral 

load at the time of diagnosis increases the mortality rate twice (MRR=2.08; 

1.10-3.92). Individuals having received specialized HIV care but not having 

started ART are also at a greater risk of dying from causes other than HIV, 

external causes or cardiovascular disorders (MRR=1.94; 1.15-3.35). 
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4. CONCLUSIONS 

1. Among the population of persons living with HIV in Latvia 70% are 

males, 61% are of ethnicities other than Latvian, 74% live in Riga, 59% 

have become infected through injecting drug use and at the time of 

diagnosis are of a median age of 27 years. Of individuals older than 14 at 

the time of diagnosis, 26% were incarcerated, 9% underwent late HIV 

diagnosis, 15% had a viral load below 10,000 RNA copies/ml at the time 

of HIV diagnosis, 14% had experienced interruptions in ART, 8% had 

received uninterrupted ART, 48% were co-infected with viral hepatitis C. 

2. During the time of observation the incidence of AIDS among the PLHIV 

in Latvia was 35.4/1,000 py. The incidence of AIDS during the past 10 

years has remained static both for males and females. 

3. During the time of observation the mortality rate among PLHIV in Latvia 

was 23.7/1,000 py. Over the last 8 years the mortality rate in the male 

population has had a tendency to increase by 10% annually; for females 

the annual increase is 12%. 

4. In Latvia the mortality rate among PLHIV exceeds that of the general 

population 7 times. During the last 10 years this discrepancy continues to 

grow at a rate of 7% annually. The mentioned discrepancy is more 

pronounced among females. 

5. 83% of HIV infected individuals in Latvia live at least 5 years before the 

onset of AIDS, 73% live at least 10 years. 89% of HIV infected 

individuals live at least 5 years prior to exitus letalis, 79% live at least 10 

years. 

6. The risk of earlier onset of AIDS is by 37% higher for individuals who 

became HIV infected through homosexual contacts (as compared with 

heterosexual transmission), by 43% higher for individuals experiencing 

ART interruptions, 5 times higher for individuals having received a late 

HIV diagnosis and by 62% greater for individuals with a viral load over 



 58 

100,000 RNA copies/ml (vs. 10,000) at the time of HIV diagnosis. Per 

one year increase of age at time of diagnosis the risk increases by 3%. 

7. In Latvia the risk of earlier exitus letalis is twice as high for HIV infected 

individuals having been infected by drug injection (as compared with 

homosexual transmission), by 45% higher for those diagnosed during the 

period from 2008-2010 (as compared with 1987-1999), 4 times higher in 

case of late HIV diagnosis and twice as high if the viral load at the time of 

HIV diagnosis was over 100,000 RNA copies/ml. The risk increases by 

6% per one year increase of age at the time of HIV diagnosis. 

8. During the time of observation a total of 21,097 years of potential life 

were lost due to HIV in Latvia. Among PLHIV in Latvia individuals of 

other ethnicities (vs. Latvians) lose 0.7 potential years of life more, 

individuals who were diagnosed HIV positive from 2008-2010 (vs. 1987-

1999) lose 3 potential years more and individuals not receiving 

specialized HIV care lose 2 potential years of life more. In the case of late 

HIV diagnosis an additional 2 years are lost. With each additional year of 

age at the time of diagnosis the number of years of potential life lost 

decreases by 0.98 years. Females having been incarcerated lose 2 potential 

years less than do females with no incarceration experience. 

9. HIV related causes of death are still dominant among the PLHIV in Latvia 

(51% of deaths), external causes are responsible for the second highest 

number of deaths (22%) and the third cause is cardiovascular diseases 

(9%). 

10. HIV specific mortality among the PLHIV in Latvia has continued to grow 

by about 25% annually. HIV specific mortality is twice higher for 

individuals having become infected by injecting drug use (as compared 

with homosexual transmission), 3 times higher for individuals having 

been diagnosed from 2008-2010 (as compared with 1987-1999), 5 times 

higher in case of late HIV diagnosis and 3 times higher if at the time of 
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diagnosis the viral load exceeded 100,000 RNA copies/ml. The mortality 

rate increases by 4% for every additional year of age at the time of HIV 

diagnosis. 

11. During the last 10 years the mortality due to external causes of death has 

remained unchanged. It is by 60% higher in men and 6 times higher 

among injecting drug users (as compared with persons infected via 

homosexual contacts). The mortality rate increases by 4% for every 

additional year of age at the time of HIV diagnosis. 

12. During the last 10 years mortality due to cardiovascular diseases in the 

PLHIV population in Latvia have increased by 2 cases per 100 py. 

Mortality from cardiovascular diseases increases by 10% for every 

additional year of age at the time of HIV diagnosis. 
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5. SCIENTIFIC NOVELTY OF THE THESIS 

As a result of this thesis information from three data sources was 

merged for the first time in HIV/AIDS field in Latvia: from two national data 

bases and medical records of HIV infected individuals. The results of the study 

confirm the benefits and usefulness of the electronization of medical 

documentation and merging of the several data sources. 

One of the advantages of the study is the extensive time period 

covered – from the first reported case of HIV infection in Latvia on 1987 to the 

end of 2010. In total, the study gathered data over a 23 year period, including 

all diagnosed and registered cases of HIV infection in Latvia during this time 

period. Considering that the data used in the study include the whole country, 

conclusions can be drawn on a national level. With certain limitations the 

results also can pertain to other Eastern European countries experiencing a 

similar history of HIV epidemics (that is, a large proportion of cases 

transmitted by injecting drug users, limited access to HAART etc.) such as 

Estonia, the Ukraine and other former Soviet countries.  

Another advantage of the study is the extensive number of 

independent variables analyzed. In the study there different sociodemographic 

factors, as well as health behaviour, health status and health care factors were 

included. Actually data analysis included the most significant factors reflecting 

research trends elsewhere in the world.  

It should also be emphasized that there representative data processing 

techniques were used proving the statistical significance of the time trends of 

HIV outcome measures as well as identifying the impact of a single specific 

factor on the outcome independently from other factors studied. Thus, it was 

possible to draw credible and evidence-based conclusions regarding each factor 

included in the data analysis.  

The study nationally is the first to offer proof of the large proportion 

of HIV cases diagnosed late among the annually registered ones and its 
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increasing tendency over a long period of time. This study is also the first time 

that a statistically evaluated effect of late HIV diagnosis, interrupted ART and 

high viral load on the early onset of AIDS and exitus letalis has been presented. 

For the first time, a statistical interaction has been identified between gender 

and incarceration experience in relation to HIV outcomes, pointing to possible 

discrepancies in health related conditions in men’s and women’s prisons in 

Latvia.  
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6. PRACTICAL SIGNIFICANCE OF THE THESIS 

For the purposes of the study, information from two national data 

bases as well as PLHIV patient records was merged. Patient medical records 

were made available in handwritten format and for the purposes of the study 

were transferred to electronic format. The methodology and results of the study 

prove the benefits and usefulness of the electronization of medical 

documentation and merging of the several data sources. It is highly 

recommended to continue the practice of systematic merging of both national 

data bases (HIV and causes of death). Also implementation of electronic 

PLHIV patient records is recommended in the future in order to facilitate 

follow-up of different health status indicators of PLHIV at an individual level 

as well as at levels of population and its sub-populations thus helping also to 

identify factors affecting various changes therein. 

The study provides evidence that the situation regarding the 

HIV/AIDS epidemics is critical in Latvia. The results presented in the study on 

factors associated with HIV outcomes can be used by the public health sector in 

the development and implementation of evidence based measures of primary, 

secondary and tertiary prevention (for example, in formulating a national 

program for the elimination of the spread of HIV for the next planning period – 

the present plan is in effect until 2013). I.e. the results of the study point to late 

HIV diagnosis as one of the main detrimental factors in HIV outcomes, the 

PLHIV subgroup notwithstanding. Interruptions in ART are also shown to be a 

detrimental factor, which clearly points to the need to make ART more widely 

available along with measures promoting the understanding on the importance 

and benefits of adherence. It would be useful to conduct further studies among 

the PLHIV in order to identify special needs regarding ART availability and 

adherence obstacles in order to assure that planned and implemented measures 

reflect the true needs of PLHIV subpopulations. 
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During the course of the study, it also became possible to identify 

certain groups that require special attention as political planning documents and 

primary, secondary and tertiary preventive measures are developed. For 

example, it would be very important to conduct scientifically and culturally 

based activities in the Roma community. The study also points to the need for 

broadening present and adding additional measures and activities among 

injecting drug users, e.g. special attention should be turned to the prevention of 

overdose deaths. It is vital that Latvia implement special measures required by 

the community of men having sex with men; such measures to date are non-

existent. The study also discovered that prisons can be a positive factor for the 

health promotion of PLHIV in case if favorable conditions are ensured for the 

individual while incarcerated. This is taking place in women’s prisons, but 

special attention should be paid to efforts to attain these results in men’s prisons 

as well. 
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7. APPROBATION OF THE THESIS 

Approbation of the thesis „Factors associated with outcomes from 

human immunodeficiency virus infection” took place at the joint meeting of the 

RSU Department of Public Health and Epidemiology and the Public Health 

Association of Latvia on August 27, 2012. The topic of this thesis has been 

presented in five scientific publications (1 international, 4 national) and 19 

conference abstracts (12 international and 7 national conferences). 

 

Publications: 

1. Karnite A., Brigis G., Uuskula A. Years of potential life lost due to HIV 

infection and associated factors based on national HIV surveillance data in 

Latvia (1991-2010). Scandinavian Journal of Infectious Diseases, 2012 

(approved, in press. DOI:10.3109/00365548.2012.717710) 

2.  Karnīte A., Briģis Ģ., Upmace I. Vai informētība par savu HIV statusu 

maina injicējamo narkotiku lietotāju veselības uzvedību? Rīgas Stradiņa 

universitātes Zinātniskie raksti 2011, 1.sējums. 225.-233.lpp. [In Latvian; 

Does knowledge of HIV status change the health behaviour of injecting 

drug users?] 

3.  Karnīte A., Briģis Ģ., Skrule J., Lazdiņa A., Upmace I. Potenciāli 

zaudētie dzīves gadi cilvēka imūndeficīta infekcijas dēļ Latvijā laikaposmā 

no 1991. līdz 2008.gadam. Rīgas Stradiņa universitātes Zinātniskie raksti 

2010. 2.sējums. 87.-99.lpp. [In Latvian; Years of potential life lost due to 

HIV infection in Latvia, 1991-2008] 

4.  Konova Š., Karnīte A., Briģis Ģ., Upmace I. Paaugstināta HIV 

inficēšanās riska seksuālās uzvedības izplatība injicējamo narkotiku 

lietotāju vidū Latvijā. Rīgas Stradiņa universitātes Zinātniskie raksti 2010. 

2.sējums. 231.-243.lpp. [In Latvian; Prevalence of high risk sexual 

behaviour among injecting drug users in Latvia] 
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5.  Karnīte A., Briģis Ģ., Ferdats A., Brokere I., Bulmistre I., Upmace I. HIV 

prevalenci ietekmējošie faktori injicējamo narkotiku lietotāju vidū Latvijā. 

Rīgas Stradiņa universitātes Zinātniskie raksti 2009. 331.-339.lpp. [In 

Latvian; HIV prevalence and associated factors among injecting drug 

users in Latvia] 

 

Conference abstracts: 

1. Karnite A., Brigis G. Trends in mortality rates and factors associated with 

cause specific mortality among HIV infected individuals in Latvia from 

1987 to 2010. International Journal of Infectious Diseases, 2012. Volume 

16. Supplement 1. 43.101. 

2.  Karnite A. Trends in Mortality and Underlying Causes of Death Among 

Young Adults Living with HIV in Latvia (1991-2010). International 

scientific conference „Youth in Latvia. Europe. Globe: Opportunities and 

Risks” Abstracts Book, 2012. pp. 38-39. 

3. Karnīte A., Briģis Ģ. Mirstības un nāves pamatcēloņu tendences Latvijas 

HIV inficēto personu populācijā. 2012.gada Zinātniskās konferences tēzes. 

Rīga: Rīgas Stradiņa universitāte, 2012, 167.lpp. [In Latvian; Trends in 

mortality and underlying causes of death in the population of people living 

with HIV in Latvia] 

4. Upmace I., Lazdina A., Mavcutko V., Karnite A. Epidemiological trends 

of HIV. syphilis and co-infection in Latvia. Abstracts book. 26
th

 IUSTI – 

Europe Congress “Staying alert for sexual health”, 2011, p. 57 

5.  Mozalevskis A., Karnite A., Upmace I., Schmidt A. J. Quality of STI 

testing among men who have sex with men (MSM) in Latvia. Abstracts 

book. 26
th

 IUSTI – Europe Congress “Staying alert for sexual health”, 

2011, p. 72 
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6.  Karnite A., Upmace I., Freimane A. HIV testing and associated factors 

among men who have sex with men in Latvia. Abstract book. European 

Conference "HIV in European Region - Unity and Diversity", 2011, p. 33 

7.  Karnite A., Dompalma E., Stoniene L., Rotberga S. HIV related risk and 

preventive behaviours among primary opioid and amphetamine injectors in 

Latvia and Lithuania. Abstract book. European Conference "HIV in 

European Region - Unity and Diversity", 2011, p. 73 

8.  Karnīte A., Briģis Ģ., Upmace I. Vai informētība par savu HIV statusu 

maina injicējamo narkotiku lietotāju riska uzvedību? 2011.gada 

Zinātniskās konferences tēzes. Rīga: Rīgas Stradiņa universitāte, 2011., 

91.lpp. [In Latvian; Does knowledge of HIV status change the health 

behaviour of injecting drug users?] 

9.  Karnite A., Brigis G., Skrule J., Lazdina A., Upmace I. Potential years of 

life lost due to human immunodeficiency virus (HIV) infection in Latvia 

from 1991 to 2008. European Journal of Public Health, 2010. Volume 20. 

Supplement 1. p. 204 

10.  Upmace I., Mavcutko V., Lazdina A., Skripste I., Karnite A. 

Epidemiological situation of HIV and sexually transmitted infections and 

HIV Prevention Network for injecting drug users in Latvia. Baltic Public 

Health Conference, 2010 – Accomplishments and Challenges Abstract 

Book. p. 30 

11. Karnīte A., Trapencieris M., Briģis Ģ. Asins transmisijas infekcijas, 

asociētā riska un preventīvā uzvedība amfetamīnu un opioīdu injicētāju 

vidū Latvijā. 2010.gada Zinātniskās konferences tēzes. Rīga: Rīgas 

Stradiņa universitāte, 2010., 182.lpp. [In Latvian; Blood borne infections 

and associated risk and preventive behaviour among primary opioid and 

amphetamine injectors in Latvia] 

12. Konova Š., Karnīte A., Briģis Ģ. Paaugstināta HIV inficēšanās riska 

seksuālās uzvedības izplatība injicējamo narkotiku lietotāju vidū Latvijā. 
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2010.gada Zinātniskās konferences tēzes. Rīga: Rīgas Stradiņa 

universitāte, 2010., 175.lpp. [In Latvian; Prevalence of high risk sexual 

behaviour among injecting drug users in Latvia]  

13. Karnite A., Dudareva S. Men who Have Sex with Man (MSM): A 

„Bridge” Group for HIV Transmission in Latvia. Dublin City University, 

2010. 

http://www.dcu.ie/salis/conferencesexualitystudies2010/conference_abstra

cts.shtml (skat. 05.07.2010.) 

14. Karnite A., Brigis G. Social and behavioural factors associated with the 

HIV prevalence among injecting drug users in Latvia. European Journal of 

Public Health, 2009. Volume 19. Supplement 1. pp. 184-185 

15. Karnite A. HIV, B vīrushepatīta un C vīrushepatīta izplatība injicējamo 
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kongresa tēzes. Rīga, 2009.gada 19.-21.jūnijs. 39.lpp. [In Latvian; HIV, 

hepatitis B and C prevalence among injecting drug users and their sex 

partners in Latvia] 

16. Karnīte A., Briģis Ģ. HIV prevalenci ietekmējošie faktori injicējošo 
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Rīga: Rīgas Stradiņa universitāte, 2009., 131.lpp. [In Latvian; HIV 
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