
 The Open Clinical Trials Journal, 2010, 2, 1-7 1 

 

 1876-8210/10 2010 Bentham Open 

Open Access 

Recruiting and Baseline of the HIV-HEART Study: A Prospective, 
Multicenter Trial to Analyze Cardiac Diseases in HIV-Infected Patients 

Till Neumann
*,1

, Andreas Sundermeyer
1
, Stefan Esser

2
, Anja Potthoff

3
, Martin Hower

4
,  

Ingulf Becker-Boost
5
, Birgit Ross

2
, Robert Jablonka

2
, Katrin Neuhaus

1
, Anja Neumann

6
,  

Nico Reinsch
1
, Rolf Wachter

7
, Thomas Müller-Tasch

8
, Felix Mehrhof

9
, Christiane Prettin

10
,  

Götz Gelbrich
10

, Bernhard Maisch
11

, Norbert Brockmeyer
3
, Jürgen Wasem

6
, Rainer Dietz

9
 and 

Raimund Erbel
1
 for the HIV-HEART Study Investigative Group on Behalf of the German 

Competence Network of Heart Failure and German Competence Network for HIV/AIDS 

Departments of Cardiology
1
, and Dermatology

2
, University Hospital Essen,the Department of Dermatology

3
, University 

Hospital Bochum, HIV-Outpatient Clinic, Dortmund
4
 and Duisburg

5
, the Alfried Krupp von Bohlen und Halbach 

Foundation-Institute for Health Systems Management
6
, University of Duisburg-Essen, the Department of Cardiology

7
, 

University Hospital Göttingen, Department of Psychosomatic and General Internal Medicine
8
, University Hospital 

Heidelberg,the Department of Cardiology
9
, Charite, University Hospital Berlin, Clinical Trials Centre Leipzig, 

University of Leipzig
10

, University of Leipzig, the Department of Cardiology
11

, University Hospital Marburg, Germany 

Abstract: Background: An increased life span and the amount of cardiovascular risk factors necessitate a closer look on 

cardiac diseases in the population of human immunodeficiency virus (HIV) – infected subjects. Therefore, we launched a 

cardiology driven study analyzing HIV-associated diseases supported by the federal ministry of research. 

Methods: The HIV-HEART (HIV-infection and HEART disease) study is a prospective and multicenter cohort study 

performed in an urban area. The study comprehends standardized non-invasive cardiology tests of cardiac diseases, such 

as laboratory parameter, electrocardiogram, echocardiography and an endurance testing by a six-minute walk test. 

Results: In a 20 month recruiting period 802 HIV-infected patients (age: 44,2 ± 10,3 years; male: 83,4%) were included 

into the HIV-HEART Study. Duration of HIV-infection since initial diagnosis was 7,6 ± 5,8 years. Virus load was in 

65,6% less than 50 copies/ml and CD4 - cell count (508,8 ± 300,6 cells/ l) was more than 500 cells/ l in 42,6%. A 

reduced CD4 – cell count between 200 and 499 cells/ l or less than 200 cells/ l was present in 45% and 12, 4%, 

respectively. Of all participants, 85,2% received antiretroviral therapy, most of these patients NRTIs (96,8%), followed by 

PIs (48,5%), and NNRTIs (45,7%). 

Conclusions: The characteristics of the HIV-HEART Study cohort are comparable to other national or international cohort 

registers on HIV-infected persons, performed in industrialized countries. Therefore, the HIV-HEART Study will be able 

to yield reliable data on the performance of HIV-associated diseases. (Clinical Trials NCT01119729). 
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INTRODUCTION 

 Patients with a human immunodeficiency virus (HIV) – 
infection feature an increased life expectancy in the era of 
antiretroviral therapy. A reduction of opportunistic infections 
and a better immune system diminished mortality in this 
patient population. As a result of a longer life span, an 
increase of concomitant chronic diseases has been observed 
[1]. 

 In particular, cardiac disorders occur more frequently in 
HIV-infected patients. These diseases are the leading cause 
of death and hospitalization in most industrial countries,  
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including Europe and the United States. A variety of factors, 
such as the HI-Virus itself, its soluble proteins, opportunistic 
agents or an increase rate of classic cardiovascular risk 
factors are suspected to accelerate the development of 
cardiac diseases in HIV-infected subjects and lead to 
premature cardiac events. In addition, antiretroviral drugs are 
supposed to have effects on the onset of cardiac diseases [2]. 

 The HIV-HEART Study (HIV-infection and HEART 
disease Study) was launched to evaluate the frequency and 
clinical course of cardiac diseases in a HIV-infected urban 
population. The present report focuses on the recruiting as 
well as the baseline characteristics of this prospective, 
cardiology driven, multicenter trial. 

MATERIALS AND METHODOLOGY 

 The aim of the HIV-HEART Study is to evaluate the 
incidence, prevalence, and etiology of cardiac diseases in  
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HIV-infected subjects. All major aspects of the HIV-HEART 
Study, including design, inclusion and exclusion criteria, 
diagnostic techniques and questionnaires, have been 
presented previously [3]. To increase the quality of the trial a 
pilot study including over 100 patients was performed in 
advance. 

 The present study was designed as a multicenter trial. 
Therefore, a local network has been founded composed of 
physicians specialized in the diagnostic and treatment of 
HIV-infected patients. This network included medical 
practices, health care centers, and outpatient departments. 

 The focus of the HIV-HEART Study rests on cardiac 
diseases in HIV-infected outpatients without acute disorders. 
Hence, exclusion criteria were instable cardiovascular status 
within the last four weeks prior to the screening visit or 
current hospitalization. Furthermore, patients with an 
inability or unwillingness to give informed consent to 
participate in the study, an age less than 18 years, or 
pregnancy were excluded from the study. All end points of 
the study had been previously described [3]. Beside 
economic aspects and quality of life, the major end points 
were prevalence and etiology of cardiovascular diseases in 
HIV-infected subjects. 

 A targeted assessment of medical history and physical 
examination was performed in participants. All non-invasive 
tests and physical examinations of the present study were 
explained and performed during the initial visit or within the 
following week. Altogether, physical and non-invasive tests 
took not more than 90 minutes for each individual. In 
addition to non-invasive tests, questionnaires covering a 
comprehensive risk-assessment were filled. For the quality 
of life assessment standardized questionnaires (SF-36 and 
EQ-5D) have been used. 

 Blood was drawn for comprehensive laboratory tests. 
Subsequent, heart rate and blood pressure measurements, 
resting electrocardiogram (ECGs), a health condition test 
(six-minute walk test) and a comprehensive and standardized 
transthoracic echocardiography have been performed. The 
examinations were achieved in compliance with the standing 
operating procedures (SOPs) of the German Heart Failure 
Network. 

Statistics 

 Statistical analysis was performed by the statistical 
package SPSS Version 17.0 (SPSS Inc.). Variables were 
presented as means and standard deviation. In addition, mean 
and interquartile range (IQR) from 25%-75% quartile are 
presented as well as the whole range including minimum and 
maximum values. 

Ethical Considerations 

 The protocol was approved by the Institutional Review 
Board of our center and was performed in accordance with 
institutional guidelines and the Declaration of Helsinki. All 
patients submitted a written informed consent before 
entering the study. 

RESULTS 

Recruiting 

 The recruiting in the time period between September 
2004 and May 2006 is presented in Fig. (1). During the 
whole recruiting period, a nearly linear inclusion of patients 
could be achieved. 

 All patients, who fulfilled the inclusion criteria and were 
requested to participate at the HIV-HEART Study, were 
registered. Only a minority of 67 subjects (48 male, 19 

 

Fig. (1). Recruiting of patients into the HIV-HEART study between September 2004 and Mai 2006. 
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female) did not assent to the study. Frequent motives to 
negate participation were a missing of interest or time due to 
professional and private reasons. The demographic data of 
these patients were documented. From those persons who 
had been informed about the study and asked to contribute, 
more than 92% assent to patient information and support the 
study. 

Baseline Characteristics 

 From the included 802 participants of the HIV-HEART 
Study 83,4% were male. The mean age in this population 
was 44, 2 ±10, 3 years [Median: 43y; IQR: 37-50y] with a 
range of 21 up to 75 years. The age distribution in this 
population is presented in Fig. (2). 

 Patients in the HIV-HEART Study had a size of 176, 3 ± 
9, 1 cm [Median 177 cm; IQR 170-182 cm] and a body 
weight of 75, 1 ± 13, 4 kg [Median 74, 0 kg; IQR 66-82 kg]. 
These parameters yield to a BMI of 24, 1 ± 3, 7 kg/m  
[Median 23, 8 kg/m ; IQR 21, 6-26, 0 kg/m ] with a whole 
range of 14, 9 to 40, 7 kg/m . Further details about 
graduation of BMI by UN-Classification [4] are presented in 
Table 1. 

Table 1. Body Mass Index (BMI) in HIV-Infected Patients 

 

 BMI [kg/m ] %-Value 

Underweight < 18,5 2,5% 

Normal weight 18,5 – 24, 99 63,8% 

Praeadipositas 25,0 – 29,99 26% 

Adipositas I 30,0 – 34,99 6,3% 

Adipositas II 35,0 – 39,99 1,3% 

Adipositas III  40,0 0,3% 

Graduation of HIV-infected subjects in the HIV-HEART Study following the World 

Health Organization Classification of body mass index (BMI). 

 The mean blood pressure in the present cohort was 
systolic 128, 4 ± 20, 7 mmHg and diastolic 83, 2 ± 12, 4 
mmHg. In addition to blood pressure, the heart rate was 
determined by all subjects before clinical examination. For 
the whole study population, the mean heart rate was 70, 6 ± 
12, 2 beats per minute [Median 69 bpm; IQR 62-78 bpm]. 
About one quarter (22, 5%) of the HIV-infected patients had 
pathologic heart rate values of bradycardia with < 60/min 
(16.3%) or tachycardia with > 90/min (6.2%). 

Characteristics of HIV-Infection 

 At the date of initial HIV-diagnosis, the age of the 
participants was 36, 5 ± 10,7 years. Hence, the HIV-infection 
was known for 91, 6 ± 69 months (= 7, 6 ± 5, 8 years) when 
patients were included into the trial. The duration of HIV-
infection since initial diagnosis is displayed in Fig. (3). As 
presented in Fig. (4), the majority of patients (n=477) of our 
cohort was infected by the risk of MSM (man-having-sex-
with-man). 

 Of our study population 85,2% were antiretroviral 
treated. Overall virus load was 33419 ± 71827 (Median: 6065) 
copies per ml, virus load of untreated patients was 45294 ± 
85027 (Median: 20873) copies per ml. Virus load 
concentration are presented in Fig. (5). 

 CD4 - cell count, as a second prognostic relevant 
parameter of HIV-infection, was 508, 8 ± 300, 6 cells/ l 
[Median 460 cells/ l, IQR: 301, 0-652, 8 cells/ l]. CD4 - 
cell count was more than 500 cells/ l in 42, 6%. A reduced 
CD4 – cell count between 200 and 499 cells/ l or less than 
200 cells/ l was present in 45% and 12, 4%, respectively. 

 The CD4/CD8 ratio was 0, 62 ± 0, 53 and the percentage 
of CD4-cells was 25, 5 ± 11, 2%. Of all included subjects 99, 
9% were infected with the HIV-type 1; only one patient had 
an infection with HIV-type 2. The CDC-Classification of the 
included patients is presented in Fig. (6). More than 30% of  
 

 

Fig. (2). Age distribution of patients in the HIV-HEART study. 
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Fig. (3). Duration between the initial diagnosis of HIV-infection and the inclusion into the HIV-HEART study. 

 

Fig. (4). Risk of infection with HIV in the patients included into the HIV-HEART Study. In 18 participants, the way of HIV-infection 

remained unclear. 
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the included persons had a status C (AIDS level) in the CDC-
Classification. Infections with Hepatitis B and Hepatitis C 
were present in 30.5% and 10, 5% respectively. However, 
liver cirrhosis was seen only in 1, 3% of all patients. 

Antiretroviral Therapy 

 Of all participants, 85, 2% received antiretroviral 
therapy. Most of these patients received nucleoside-reverse 

transcriptase inhibitors (NRTIs) (96, 8%), followed by 
protease inhibitors (PIs) (48, 5%), and non-nucleoside-
reverse transcriptase inhibitors (NNRTIs) (45, 7%). In 38, 
9% the antiretroviral therapy contained 2 NRTI and 1 
NNRTI, in 19, 5% 2 NRTI were combined with 1 PI (+ 
Ritionavir) and 6, 7% received 3 NRTIs. The entry inhibitor 
was given only to 8 patients (1, 2%) during baseline. 
Ritonavir was used as a booster in 36, 9% of all patients with 

 

Fig. (5). Virus load of patients included into the HIV-HEART study.  

 

Fig. (6). Categorization of patients included into the HIV-HEART study due to the CDC-classification. 
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antiretroviral therapy. In more than 70% , the virus load of 
treated patients, was under the lowest detection concentration of 
50 copies/ml. 

DISCUSSION 

 Even three decades after the first documented case [5], 
the HIV-infection is still a challenge of medicine. Current 
therapy with antiretroviral therapy provokes an effective 
blockade of virus replication and a decrease of opportunistic 
infections. As a result, a lower incidence of the acquired 
immunodeficiency syndrome (AIDS) increased survival 
rates in this patient population. However, mortality due to 
other diseases increased in HIV-infected patients in the last 
years. In particular the mortality due to cardiac diseases rose 
more than twice from 8% in the pre ART era up to now 22% 
[1] and further increase could be expected for the near future. 

 Associations between HIV-infection and a premature 
appearance of cardiac diseases were first suggested in the 
eighties

 
[6-8]. A long list of potential agents, risk factors and  

triggers has been proposed previously [9-12]. The HIV-
HEART Study was launched to analyze the incidence and 
prevalence of cardiac diseases in HIV-infected patients. 

 As described in the results, we could achieve a linear 
recruiting of patients into the HIV-HEART Study. This 
quality criterion was reached by a mobile recruiting center, 
which accounts for equal inclusion rates and a high quality 
of the collected data. Even, the HIV-HEART Study did not 
reach patient-numbers of other international registers, the 
HIV-HEART Study is a prospective epidemiological trial, 
driven from a cardiology point of view, with high quality of 
acquired data and a low variance between the different 
participating centers. Most other studies performed 
cardiovascular analyses merely in a retrospective way after 
cardiac events occurred. Only a minority of previous HIV-
studies performed cardiovascular tests prospectively. In most 
cases these tests are limited to an electrocardiogram. 
Exercise test or a comprehensive echocardiography are rare 
and the extensive diagnostic unique in this study. 

 Nevertheless, to generate transferable results the basic 
demographic data of the HIV-HEART Study cohort have to 
be comparable to the HIV-patient population in other 
industrialized countries and areas. The key parameters 
characterizing the included patients were presented in this 
publication. 

 The mean age in the present study was 44 years and 
about 83% were male. These data are comparable with 
information of the national health organization [13]. In the 
beginning of the epidemic spread, most infected patients 
were young men [5]. However, in the following decades, the 
characteristics of HIV-infected population changed. In 
particular the mean age increased since the onset of ART. A 
same trend was seen in the HIV-HEART Study, as nearly 
40% of the participants were more than 45 years of age, even 
there had been only a minority of around 15% of patients 
which were aged 56 years or more. Furthermore, the duration 
living with HIV-infection increases. In our study, the life 
span between the initial diagnosis and inclusion into the 
study was 7, 6 years. 

 But the HIV-infected population is not only characterized 
by age, gender and duration of the disease. The way of 

infection is one of the main parameter of a HIV-infected 
cohort. However, these results of our study also correspond 
with the documented ways of HIV-infection in most 
industrialized countries [13, 14]. 

 Even if a variety of key parameters are similar, not all of 
our baseline and demographic data are equivalent to other 
studies. Compared with the data of the D:A:D – Study [2] 
and the Swiss Cohort Study [15] the body mass index (BMI) 
and the blood pressure values were slightly increased by 
comparable age distribution. Nevertheless, the analysis of 
the fundamental characteristics of the participants in the 
HIV-HEART Study demonstrate the comparability of the 
included patient population with the data of national registers 
of HIV-infected citizens or international cohort registers in 
industrialized countries. 

CONCLUSION 

 The HIV-HEART Study designed and performed to the 
regulations of prospective, multicenter trials, will be able to 
yield trustworthy data on HIV-associated diseases. The 
results from the HIV-HEART study will help to define 
whether cardiac diseases will play a major role in a general 
population of HIV-infected patients. 

 Trial registration: Clinical Trials NCT01119729 
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