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Introduction
HIV infection remains one of the most significant global health challenges. Forty years after the first case was identified, 88.4 million people have been infected with the HIV virus, resulting in approximately 42.3 million deaths. As of the end of 2023, 39.9 million people worldwide were living with HIV, and the burden of the epidemic continues to vary significantly between countries and regions. Therefore, stopping the spread of a virus on a global scale requires complex medical approaches, both in terms of treatment and prevention. Despite the success of numerous vaccines in controlling or eradicating infectious diseases, the human immunodeficiency virus (HIV) is still under study for the development of a preventive vaccine. As such, health education and antiretroviral treatment currently play an important role in limiting the spread of HIV infection (1). Since the introduction of the first HIV treatment in 1987 (2) and the continuous development of antiretroviral therapy (ART) to meet current needs, more than 30 drugs are now available for treating HIV, and many patients can control their infection with just one pill per day (1). By the end of 2023, 28.7 million patients had access to ART, which has significantly reduced the death rate by 69% compared to the peak HIV mortality in 2004, and by 51% compared to 2010 (3). The advent and use of combined ART has led to a reduction in AIDS-related mortality, with the life expectancy of HIV patients increasing by 9–10 years between 1996 and 2010 in socio-economically developed countries. While the existence of treatment is an extraordinary medical breakthrough that has extended the life expectancy of people with HIV infection, the long-term consequences of treatment represent a new medical challenge. The "aging" HIV population, having been on ART for over 20 years, faces an increased risk of metabolic, renal, and cardiovascular complications, as well as central nervous system impairment (4).
[image: A map of the world

Description automatically generated]
Fig.1. HIV global deaths 2023https://www.who.int/data/gho/data/indicators/indicator-details/GHO/number-of-deaths-due-to-hiv-aids 
Thus, morbidity and mortality attributed to aging-related causes among people with HIV are on the rise (5), (6). Cardiovascular disease (CVD) ranks as the leading cause of death both in the U.S. and globally. Among patients with HIV, mortality attributed to CVD is also increasing, with the proportion of CVD-related deaths in HIV-positive patients in the U.S. doubling between 1999 and 2013, rising from 2% to 4.6%. It has been shown that HIV infection is an independent risk factor for coronary artery disease and heart failure (7), (8). Understanding the impact of HIV infection on a wide range of cardiovascular diseases will contribute to a more detailed characterization of cardiovascular pathology among HIV-infected patients, informing the specific needs for managing traditional cardiovascular risk factors (9).

Justification for Choosing the Topic
Although four decades have passed since the first reports of HIV/AIDS cases, it continues to be a medical challenge and a significant public health issue. Currently, there are 39.9 million people living with HIV infection. A major turning point in the management of HIV infection was the introduction of highly active antiretroviral therapy (HAART), which significantly increased life expectancy by reducing mortality from opportunistic infections. While antiretroviral therapy (ART) has drastically improved the clinical and biological outcomes of HIV infection, long-term administration of antiretrovirals has led to various adverse effects, including new clinical and evolutionary issues such as cardiovascular and neurovascular complications. These complications have a greater impact on HIV-infected patients than on the general population of similar ages. This specific group is often referred to as the "aging HIV population."
Romania, particularly in the years between 1985 and 1989 when HIV cases were not officially reported, holds a unique position in Europe. After 1990, once HIV diagnosis became accessible, Romania recorded the highest number of pediatric HIV cases, with Constanța becoming the epicenter of pediatric HIV by April 1999. During this period, 94% of HIV/AIDS cases in Romania were children under 13 years of age, most of them diagnosed in Constanța. These survivors now form the largest cohort of patients under systematic surveillance, representing more than 5,000 cases out of the 28,273 reported as of June 30, 2024, according to CNLAS.
These patients initially received Zidovudine treatment starting in 1995, followed by dual therapy (Didanosine, Zalcitabine), and then HAART in the early 2000s with the introduction of protease inhibitors (Indinavir, Nelfinavir, Kaletra, Darunavir, etc.). In 2000, the Constanța Regional Center benefited from a significant donation of Kaletra for cohort patients, for lifelong treatment. This has led to the Constanța Regional Center having the largest patient cohort on Kaletra-based HAART, providing an opportunity to study the adverse effects and potential cardiovascular implications of this therapy.
Global studies have shown the presence of cardiovascular issues in long-term HIV patients on ART. This is why I considered it important to conduct an in-depth evaluation of cardiovascular manifestations and the risk of cardiovascular complications in this special population, who have been on antiretroviral treatment for an extended period. The aim is to compare these results with those found in the literature.
Most studies and data related to cardiovascular pathology in the literature focus on the adult population, while data on young HIV-positive individuals are limited and controversial. Evaluating the cardiovascular risk in patients from the Constanța Regional Center cohort is crucial, given that these patients have had the infection for 30 years and have been on ART for 20 years. This will help define fundamental parameters for the early monitoring of cardiovascular impairment in this patient group. Continuous monitoring would allow for optimized therapeutic interventions, reduce the cost of emergency medical services and prolonged hospitalizations, and contribute to improving the quality of life for these patients.

Study Objectives
The proposed objectives of the study involving HIV patients infected during 1987-1990 from the Dobrogea Regional Center are as follows:
1. Evaluate traditional and emerging cardiovascular risk factors.
2. Assess patients using cardiovascular risk scores and compare the results.
3. Evaluate the spectrum and prevalence of cardiovascular conditions.
4. Perform echocardiographic evaluation of HIV-positive patients in the main study group, compared to a group of non-HIV cardiovascular patients aged 45-55, as well as to a control group of healthy adults of the same biological age as the main study group patients.

Materials and Methods
The study followed the established research phases: planning, selection of the patient group, creation of a database, statistical data analysis, and presentation of results and conclusions.
The study group consisted of HIV-infected patients under the care of the Constanța Regional Center, infected via parenteral routes, diagnosed from 1990 onward. Approximately 200 patients were randomly selected from the database. Given the clinical setup of the day clinic at the Clinical Hospital for Infectious Diseases Constanța, where patients are under the care of different attending physicians, permission was requested from colleagues to include their patients in the study. After obtaining their consent, patients were informed and provided written consent to participate.
Patients included in the study were confirmed using the diagnostic protocol valid at the time (presence of anti-HIV antibodies via two ELISA tests, confirmed by WB-HIV test, and viral load determination by PCR-HIV RNA). Patients filled out a medical questionnaire, as outlined in Appendix 1, to provide necessary information for the study. Patients who refused to participate, preferred to remain under the care of their primary physician for confidentiality reasons, or feared stigmatization and discrimination were excluded. Patients suffering from uncontrolled opportunistic infections or comorbidities at the time of the study's initiation were also excluded.
After applying these criteria, the final study group consisted of 62 patients.
Based on the objectives, three sub-studies were conducted:
· Sub-study I & II: Retrospective analysis up to 2019 and prospective analysis during 2019-2020, focusing on the presence of cardiovascular risk factors and the use of cardiovascular risk scores.
· Sub-study III: A prospective study evaluating the spectrum and prevalence of cardiovascular conditions in patients from the Constanța Regional Center, conducted between 2020-2023.
The final part of the study involved echocardiographic evaluation of the HIV-infected patient group, compared to two control groups of seronegative adults of different ages (20-40 years and 45-55 years).
Statistical data processing was done using IBM SPSS Statistics for Windows, Version 29.0 (30-day trial version), Armonk, NY: IBM Corp. Nominal data were presented as absolute frequency and percentage, while continuous variables were expressed as mean and standard deviation. The association between categorical variables was analyzed using cross-tabulation and the χ2 (chi-square) test. When the chi-square test results were significantly altered, Fisher’s exact test was used. The independent t-test was applied to compare means based on dichotomous variables. For comparing three or more group means with the same participants in each group, the ANOVA test was used. A statistical significance value of p<0.05 was considered significant.

Main Results and Discussions
Sub-study 1 – Presentation of the patient cohort and evaluation of traditional and emerging cardiovascular risk factors
The study was conducted on 62 patients, 27 men and 35 women, infected with HIV through parenteral transmission between 1987-1990, who are part of the Constanța Regional Center cohort. The average age of the patients in the study is 32 years. According to the CDC Atlanta classification, there are 9 patients in stage A of the disease, 11 in stage B, and 42 in stage C, with most patients being in stage C due to the late diagnosis of HIV infection at the beginning of the pandemic, as clinical and biological criteria for accurate diagnosis were lacking.
Since the introduction of HAART triple therapy in Romania, the most common ARV regimen used by the patients was 2NRTIs + PI/booster for 46 patients, followed by NRTI + II + PI/booster for 9 patients, with the least used being 2NRTIs + NNRTI regimens. The average duration of ART was 19 years, with a maximum of 25 years and a minimum of 10 years. Due to this, the cohort is considered "aged" due to long-term treatment. The most frequently used protease inhibitors were Lopinavir and Darunavir in similar proportions (41.9% and 33.9%), with an average duration of use of 17.47 years. Almost half of the patients used PIs for 20-25 years.
[image: ]
Table 1 – presentation of the group of patients

I have analyzed traditional risk factors due to their importance in evaluating cardiovascular risk and found that sedentary behavior was present in most patients, and a third of them were smokers.
[image: ]
Table no. 2 – Traditional cardiovascular risk factors
Recent studies show a strong correlation between the presence of HIV, ART, and obesity, which is also reflected in the evaluation of patients from the Constanța Regional Center cohort. Of the 62 patients, 38.9% were obese or overweight, the highest percentage being from stage C of the disease (22%). Additionally, 93.5% of the patients were sedentary. A total of 58.1% were of normal weight, including 5 from stage A, 5 from stage B, and 26 from stage C.
Specialized studies indicate a significant association between protease inhibitors and abdominal circumference. However, in this study, 37 of the patients had an abdominal circumference above normal values, though it was not significantly associated with any specific PI, nor did abdominal circumference above normal limits statistically differ by HIV stage (p=0.873).
Low HDL cholesterol levels were observed in 56 patients, and the proportion of cases with values below 35 mg/dl was similar across the three stages of the disease, with one patient each from stage A and B, and four from stage C.
The triglyceride levels of the patients in the study averaged 192.92 mg/dl, with a minimum value of 34 mg/dl and a maximum of 1,343 mg/dl.
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Description automatically generated]High normal blood pressure and hypertension were present in 28 patients, 27 of whom were in stage C of the disease, a significantly higher number (p<0.001 for systolic BP, p=0.020 for diastolic BP) compared to HIV-negative individuals of the same age. Hypercholesterolemia was also present in 29 patients, all in stage C of the disease. Hypertension was not significantly associated with the type of PI used or CD4 count, which had an average value of 546 cells/mm3. 
									Chart 1. Systolic BP
	Tabel nr.3.Blood pressure * HIV Stage 

	
	HIV stage
	Total

	
	A
	B
	C
	

	BP
	Normal
	Frequency
	9
	9
	15
	33

	
	
	% 
	100,0%
	81,8%
	35,7%
	53,2%

	
	Normal-High BP
	Frequency
	0
	0
	11
	11

	
	
	% 
	0,0%
	0,0%
	26,2%
	17,7%

	
	Hypertension
	Frequency
	0
	2
	16
	18

	
	
	% 
	0,0%
	18,2%
	38,1%
	29,0%

	Total
	Frequency
	9
	11
	42
	62

	
	% 
	100,0%
	100,0%
	100,0%
	100,0%



International studies support the correlation between metabolic syndrome and PI use, but in this study, the prevalence of metabolic syndrome was low at 27.4%, compared to most studies where it affects a majority of patients. Of the patients with metabolic syndrome, 41.2% had LPV in their therapy, 29.4% had DRV, 11.8% had both LPV/DRV, and 5.9% had ATV. Another 11.8% had no PIs in their regimen.
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Chart 2. Metabolic Syndrome in HIV stages
I have analyzed HDL and LDL cholesterol precursors. In the analysis of Apolipoprotein A1 (the precursor to HDL), we found that most patients had HDL within normal limits (91.5%), as well as ApoA1 (100%). ApoA1 was not considered a superior factor for the presence of metabolic syndrome in this study. Different results were found for the LDL precursor, Apolipoprotein B, with elevated ApoB levels observed in a similar number of patients as with LDL cholesterol. Thus, we considered incorporating ApoB into the screening and cardiovascular monitoring of HIV patients. We can conclude that there is a significant association (p<0.001) between LDL and ApoB levels, with elevated LDL levels significantly associated with elevated ApoB levels.
	Tabel nr.4 Apolipoprotein B * LDL 

	
	LDL
	Total

	
	40-140
	>140
	

	Apolipoprotein B
	Normal
	Frequency
	42
	11
	53

	
	
	% 
	79.2%
	20.8%
	100.0%

	
	High
	Frequency
	1
	8
	9

	
	
	% 
	11.1%
	88.9%
	100.0%

	Total
	Frequency
	43
	19
	62

	
	% 
	69.4%
	30.6%
	100.0%



Another emerging risk factor studied was hs-CRP compared to standard CRP, both markers of inflammation associated with cardiovascular risk. In the study cohort, hs-CRP was found to be a more reliable marker for assessing cardiovascular risk compared to CRP. A total of 51.6% of patients had hs-CRP values indicating moderate to high cardiovascular risk, compared to only 9.7% of patients with CRP values above the normal limit. Patients with elevated hs-CRP were predominantly in stage C of the disease (28.6%) compared to 18.2% in stage B and 11.1% in stage A. The proportion of patients with moderate or high risk did not significantly differ by HIV stage (p=0.380).
	Tabel nr.5. CRP-hs *  HIV stage 

	
	 HIV stage
	Total

	
	A
	B
	C
	

	CRP-hs
	Low risk <1
	Frequence
	5
	6
	19
	30

	
	
	% 
	55,6%
	54,5%
	45,2%
	48,4%

	
	Moderate risk >1-3
	Frequence
	3
	3
	11
	17

	
	
	% 
	33,3%
	27,3%
	26,2%
	27,4%

	
	High risk >3
	Frequence
	1
	2
	12
	15

	
	
	% 
	11,1%
	18,2%
	28,6%
	24,2%

	Total
	Frequence
	9
	11
	42
	62

	
	% 
	100,0%
	100,0%
	100,0%
	100,0%


Fibrinogen, the third inflammation marker studied, was elevated in 21 patients. High hs-CRP levels were significantly associated with elevated fibrinogen levels (p=0.005), suggesting that these two markers could be dynamically studied to assess cardiovascular risk.
Sub-study 2 – Evaluation of cardiovascular risk using the Framingham, D:A:D(R), and D:A:D(F) scores
To date, no precise score exists for determining cardiovascular risk in HIV-infected patients. For the general population, numerous options are available for calculating cardiovascular risk, such as the Framingham risk score, SCORE (Systematic Coronary Risk Evaluation), and ASCVD risk estimator. However, these scores are not applicable to the patients in the study, as they do not meet the age criteria. The most commonly used score for the general population is the Framingham risk score, while for HIV patients, the D:A:D(R) and D:A:D(F) scores are the most used.
Comparing the three cardiovascular risk scores (Framingham, D:A:D(R), and D:A:D(F)), we found that the Framingham score was not appropriate for HIV-infected patients, as 96.8% of patients were classified as low-risk for 10-year cardiovascular risk. In contrast, the two D:A:Dscores, developed for HIV populations, provided more accurate assessments.
	Tabel nr.6. Framingham risk score

	
	Frequence
	Percent

	Valid data
	<10, low risk
	60
	96,8

	
	>19, high risk
	2
	3,2

	
	Total
	62
	100,0





Using the D:A:D(R) score, we found that 58.1% of patients had low risk, 27.4% had moderate risk, and 14.5% had high cardiovascular risk. Statistical analysis indicated no significant association (p=0.935) between the D:A:D(R) score and HIV stage.
	[bookmark: _Hlk162291488]Tabel nr.7. DAD-R * HIV stage

	
	HIV stage
	Total

	
	A
	B
	C
	

	DAD-R
	<10, low risk
	Frequence
	5
	6
	25
	36

	
	
	% 
	55,6%
	54,5%
	59,5%
	58,1%

	
	10-19, moderate risk
	Frequence
	2
	3
	12
	17

	
	
	% 
	22,2%
	27,3%
	28,6%
	27,4%

	
	>19, high risk
	Frequence
	2
	2
	5
	9

	
	
	% 
	22,2%
	18,2%
	11,9%
	14,5%

	Total
	Frequence
	9
	11
	42
	62

	
	% 
	100,0%
	100,0%
	100,0%
	100,0%


The D:A:D(F) score classified 12.9% of patients as low risk, 25.8% as moderate risk, and 61.3% as high risk. A total of 61.3% (38 patients) were classified as high-risk according to the D:A:D(F) score, with 26 of them in stage C.
	Tabel nr.8. DAD-F * HIV stage 

	
	 HIV Stage
	Total

	
	A
	B
	C
	

	DAD-F
	<10, low risk
	Frequence
	1
	3
	4
	8

	
	
	% 
	11,1%
	27,3%
	9,5%
	12,9%

	
	10-19, moderate risk
	Frequence
	1
	3
	12
	16

	
	
	% 
	11,1%
	27,3%
	28,6%
	25,8%

	
	>19, high risk
	Frequence
	7
	5
	26
	38

	
	
	% 
	77,8%
	45,5%
	61,9%
	61,3%

	Total
	Frequence
	9
	11
	42
	62

	
	% 
	100,0%
	100,0%
	100,0%
	100,0%


The D:A:D(F) score is considered the most useful of the three, as it includes the most relevant parameters for assessing cardiovascular risk. However, the predictability of the scores is uncertain because the "aging HIV population" is still being studied regarding the mechanisms involved in cardiovascular disease development. It has been found that conventional strategies for cardiovascular disease prevention and evaluation are insufficient for HIV patients. Therefore, cardiovascular management remains under development.
Sub-study 3 – Prevalence and spectrum of cardiovascular diseases in patients infected with HIV during childhood
The 62 patients were investigated using echocardiography, and the following parameters were monitored: left ventricular systolic and diastolic diameters, right atrial diameter, left atrial diameter, right ventricular diameter, posterior wall thickness, interventricular septum thickness, LV ejection fraction, aortic diameter, A wave velocity, E wave, fractional shortening, and trans-aortic gradient.
The diameters of the heart chambers were within physiological limits, with the LV having an average diastolic diameter of 47.2 mm and a systolic diameter of 29.9 mm, the left atrium measuring an average of 31.06 mm, the right ventricle 30.47 mm, and the right atrium 32.2 mm.
LVEF was normal in 51 patients, with values below 60% in 11 patients. The proportion of patients with left ventricular ejection fractions below 60% did not differ significantly by HIV stage (p=0.351). Elevated hs-CRP levels were not significantly associated with reduced ejection fractions (p=0.108).
	Tabel nr.9. LVEV

	
	Frequence
	Percent

	Valid data
	<60%
	11
	17,7

	
	60%-80%
	51
	82,3

	
	Total
	62
	100,0



In terms of valve abnormalities, 43.5% of the patients presented with heart valve disease: 27.4% had mild or minimal mitral/tricuspid regurgitation, 8.1% had regurgitation in two valves, 6.5% had mitral/tricuspid insufficiency, and 1.6% had grade 2 aortic/mitral/tricuspid regurgitation. Although there were differences in the prevalence of heart valve disease by HIV stage, the differences were not statistically significant (p=0.346). As an inflammation marker, hs-CRP is not statistically significantly associated (p=0.901) with certain heart valve disease. Similarly, there is no significant association between heart valve disease and protease inhibitors (PIs). [image: A graph with blue squares and white text
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Chart 3. heart valve disease in HIV patients. Fără valvulopatii = without heart valve disease, regurgitație mitrală/tricuspidiană usoară/minima =  mild/minimal mitral/tricuspid valve regurgitation, regurgitație aortică/mitrală/tricuspidiană grad 2 = grade 2 aortic/mitral/tricuspid valve regurgitation, regurgitație pe 2 valve = regurgitation on 2 valves, insuficiență mitrală/tricuspidiană = mitral/tricuspid valve insufficiency, procent=percent.
Diastolic dysfunction (type I left ventricular diastolic dysfunction) was present in 7 patients, most of them in stage C of the disease; however, there were no statistically significant differences between the three HIV stages (p=0.455). Furthermore, there was no statistically significant association (p=0.972) between diastolic dysfunction, rhythm disorders, heart valve disease, and PIs.


	Tabel nr.10. Diastolic dysfunction *  HIV stage 

	
	 HIV stage
	Total

	
	A
	B
	C
	

	Diastolic dysfunction
	no
	Frequence
	9
	10
	36
	55

	
	
	% 
	100,0%
	90,9%
	85,7%
	88,7%

	
	yes
	Frequence
	0
	1
	6
	7

	
	
	% 
	0,0%
	9,1%
	14,3%
	11,3%

	Total
	Frequence
	9
	11
	42
	62

	
	% 
	100,0%
	100,0%
	100,0%
	100,0%


[image: A graph of different colored bars
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Chart 4. the link between IP and cardiovascular disorders (Inhibitori de protează=Protease inhibitors, LPV=lopinavir, DRV=darunavir, ATV=atazanavir, fără inhibitori de protează=without protease inhinitors)
Although traditional risk factors do not reveal the cardiovascular risk in HIV patients, emerging risk factors may provide a more precise evaluation. Additionally, important information can be obtained through cardiac echocardiography, which should become part of the mandatory screening for HIV-infected patients.
I have compared the main group with a cohort of HIV-negative young adults aged 20-40 years and observed that, while both groups had normal heart chamber diameters, the average right ventricular size was 30.47 mm compared to 24.21 mm, a statistically significant difference (p<0.001). This indicates that this group of patients is at risk of developing cardiomyopathy. The other heart chamber diameters were similar between the two groups, as was the ejection fraction.
	Tabel nr.11. Comparing study group with group 1 – ultrasound parameters

	
	Lot
	N
	Media
	Standard deviation
	p

	Left ventricular diastolic diameter

	Study lot
	62
	47,02
	4,503
	<0,001

	
	Lot 1
	24
	42,42
	5,012
	

	Left ventricular systolic diameter
	Study lot
	62
	29,90
	3,579
	<0,001

	
	Lot 1
	24
	22,42
	2,205
	

	LVEF
	Study lot
	62
	64,08
	4,930
	0,389

	
	Lot 1
	24
	63,13
	3,555
	

	 Interventricular sept
	Study lot
	62
	9,21
	1,256
	0,007

	
	Lot 1
	24
	9,79
	,658
	

	Posterior wall
	Study lot
	62
	8,61
	1,347
	0,001

	
	Lot 1
	24
	9,71
	1,083
	

	Left Atrium
	Study lot
	62
	31,06
	4,160
	0,376

	
	Lot 1
	24
	30,38
	2,763
	

	Right Ventricle
	Study lot
	62
	30,47
	4,056
	<0,001

	
	Lot 1
	24
	24,21
	1,615
	

	Right Atrium
	Study lot
	62
	32,26
	3,662
	<0,001

	
	Lot 1
	24
	27,71
	1,197
	



Comparing the main group with HIV-negative patients aged 45-55 years, we observed that the left ventricular systolic diameter and ejection fraction were significantly larger in the main group (p<0.001)




	Tabel 12. Comparing study lot with lot 2 – ultrasound parameters

	
	Lot
	N
	Media
	Standard deviation
	p

	Left ventricular diastolic diameter

	Study lot
	62
	47,02
	4,503
	0,859

	
	Lot 2
	20
	46,80
	5,367
	

	Left ventricular systolic diameter
	Study lot
	62
	29,90
	3,579
	<0,001

	
	Lot 2
	20
	25,65
	4,404
	

	LVEF
	Study lot
	62
	64,08
	4,930
	<0,001

	
	Lot 2
	20
	57,25
	6,973
	

	 Interventricular sept
	Study lot
	62
	9,21
	1,256
	<0,001

	
	Lot 2
	20
	10,45
	,759
	

	Posterior wall
	Study lot
	62
	8,61
	1,347
	0,001

	
	Lot 2
	20
	9,70
	,733
	

	Left Atrium
	Study lot
	62
	31,06
	4,160
	<0,001

	
	Lot 2
	20
	35,50
	5,605
	

	Right Ventricle
	Study lot
	62
	30,47
	4,056
	0,092

	
	Lot 2
	20
	29,30
	2,003
	

	Right Atrium
	Study lot
	62
	32,26
	3,662
	0,861

	
	Lot 2
	20
	32,10
	2,900
	












A significantly higher prevalence of heart valve disease was noted among HIV patients compared to the younger control group, with a statistically significant difference (p=0.050), while the prevalence of heart valve disease was similar between the main group and the 45-55-year-old group (p=0.283). Thus, echocardiography reveals the biological similarity of the hearts of "aged" HIV patients due to therapy, with those of individuals aged 45-55 years.





	Tabel 12. Lot * heart valve disease

	
	
	Total

	
	without heart valve disease
	mild/minimal mitral/tricuspid valve regurgitation
	grade 2 aortic/mitral/tricuspid valve regurgitation
	regurgitation on 2 valves
	mitral/tricuspid valve insufficiency
	

	Lot
	Study lot
	Frequence
	35
	17
	1
	5
	4
	62

	
	
	% 
	56,5%
	27,4%
	1,6%
	8,1%
	6,5%
	100,0%

	
	Lot 1
	Frequence
	19
	4
	0
	1
	0
	24

	
	
	% 
	79,2%
	16,7%
	0,0%
	4,2%
	0,0%
	100,0%

	Total
	Frequence
	54
	21
	1
	6
	4
	86

	
	% 
	62,8%
	24,4%
	1,2%
	7,0%
	4,7%
	100,0%



In a more in-depth comparison, we noted a higher frequency of mild/minimal mitral/tricuspid regurgitation in the main group compared to the 45-55-year-old control group, in which grade 2 heart valve disease and regurgitation in two valves were more frequent. 
	Tabel 13.Lotul * heart valve disease 

	
	
	Total

	
	without heart valve disease
	mild/minimal mitral/tricuspid valve regurgitation
	grade 2 aortic/mitral/tricuspid valve regurgitation
	regurgitation on 2 valves
	mitral/tricuspid valve insufficiency
	

	Lot
	Study lot
	Frequency
	35
	17
	1
	5
	4
	62

	
	
	% 
	56,5%
	27,4%
	1,6%
	8,1%
	6,5%
	100,0%

	
	Lot 2
	Frequency
	14
	0
	3
	2
	1
	20

	
	
	% 
	70,0%
	0,0%
	15,0%
	10,0%
	5,0%
	100,0%

	Total
	Frequency
	49
	17
	4
	7
	5
	82

	
	% 
	59,8%
	20,7%
	4,9%
	8,5%
	6,1%
	100,0%




Kinetic disorders were more common in the 45-55-year-old control group (45%) compared to the main group (11.3%), with a statistically significant difference (p=0.001).

Study Limitations
The small number of HIV patients enrolled in the study cohort was due to rigorous selection criteria, the methodology of the long-term study, and patients' concerns about confidentiality, all of which decisively impacted the willingness to participate and the acquisition of informed consent from all initially identified patients in the Constanța Regional Center Database.
Thesis Conclusions
1. Cardiovascular disease (CVD) associated with HIV infection results from a complex interaction of virus-related, host-related, and ARV treatment-related factors. Chronic inflammation and immune dysregulation play a key role in increasing CVD risk.
2. Among the traditional cardiovascular risk factors identified in the cohort, physical activity assessment revealed that 93.5% of the patients were sedentary. In terms of BMI, 38.9% were obese or overweight, with the highest percentage in stage C of the disease (22%). A total of 33.9% of patients were smokers, 51.6% had dyslipidemia, and 8.1% were diagnosed with hypertension (HTN).
3. Among patients diagnosed with metabolic syndrome, 41.2% were on LPV-based therapy, 29.4% on DRV, 11.8% on LPV/DRV, and 5.9% on ATV. 11.8% of patients were not on a PI-based regimen.
4. Cardiovascular risk management in the study patients involved controlling dyslipidemia and hypertension and offering behavioral counseling to promote a healthy lifestyle, focused on physical activity, a healthy diet, maintaining ideal body weight, and reducing risky behaviors such as tobacco use and illicit substance consumption.
5. Emerging cardiovascular risk factors, such as elevated ApoB (in 14.5% of patients) and hs-CRP (which classified 51.6% of patients as moderate-to-high risk), can offer a more accurate risk assessment and may serve as reliable biological markers of inflammation in HIV patients.
6. Among the emerging risk factors, hs-CRP is considered a more reliable marker for cardiovascular risk assessment than traditional CRP. 51.6% of patients had hs-CRP levels indicating intermediate to high cardiovascular risk, compared to 9.7% of patients with elevated CRP levels. A total of 28.6% of patients with elevated hs-CRP were classified in stage C of HIV.
7. The D:A:D(F) score is regarded as the most useful in assessing cardiovascular risk in HIV patients, classifying 87.1% of the cohort as moderate-to-high risk. Its predictability requires periodic updates, as the "aging HIV population" is still under study regarding cardiovascular disease development mechanisms. Conventional CVD assessment and prevention strategies are insufficient for HIV patients.
8. A total of 61.3% (38 patients) of the study cohort were classified as high-risk according to the D:A:D(F) score, with 26 in stage C.
9. [bookmark: _Hlk179904603]Echocardiography in Substudy 3 revealed that 43.5% of patients had heart valve disease: 27.4% had mild/minimal mitral/tricuspid regurgitation, 8.1% had regurgitation in two valves, 6.5% had mitral/tricuspid insufficiency, and 1.6% had grade 2 aortic/mitral/tricuspid regurgitation.
10. Diastolic dysfunction (type I left ventricular diastolic dysfunction) and cardiac rhythm disorders were present in 11.3% of patients, correlating with the stage of HIV infection, specifically 9.1% in stage B and 14.3% in stage C.
11. A significantly higher prevalence of had heart valve disease was recorded in HIV patients (43.5%) compared to the young control group (20.8%).
12. Kinetic disorders were more frequent in the 45-55-year-old HIV-negative control group (45%) compared to the main group (11.3%), with a statistically significant difference (p=0.001).
13. Echocardiography detected had heart valve disease in 43.5% of patients, a statistically significant difference compared to the same biological age group (p=0.050), with a prevalence similar to that in non-HIV adults aged 40-55 years.
14. The risk and prevalence of HIV-associated cardiovascular diseases are increasing due to the extended lifespan and "aging" of this specific population. Thus, preventive measures must be strengthened to mitigate cardiovascular risk.
15. Effective screening and control of cardiovascular risk factors, along with early diagnosis and optimal ARV treatment to reduce immune activation and systemic inflammation, are essential in managing HIV-infected patients. Cardiac echocardiography should be included in both initial and periodic evaluations, as it has proven useful in detecting early cardiac pathology in this patient category.
16. Cardiovascular disease management in HIV-infected patients requires optimization of prevention, diagnosis, and treatment strategies. Interdisciplinary collaboration between infectious disease specialists and cardiologists is essential.
Original Contributions 
The study introduces the assessment of emerging cardiovascular risk factors and echocardiographic investigation in the screening of cardiovascular disease in HIV patients. Additionally, it suggests updating the local HIV patient care protocol to include annual cardiological evaluations.
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