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Abstract 
Background: This study was undertaken to address the controversy regarding immunologic re-
sponse to combination antiretroviral therapy (cART) among older patients. Methods: In a cross- 
sectional study all patients attending the HIV Clinic at Imam Khomeini Hospital (Tehran) from 
2010 to 2011 were evaluated. Immunologic response was investigated using consecutive CD4+ 
T-cell counts in a one-year interval and outcomes were analyzed for older (>=50 yrs) and younger 
(<50 yrs) patients using SPSS version 16.0. Results: A total of 714 patients were actively enrolled 
in the clinic while 24 were 50 years or older, and had initiated ART; a similar random group of 
younger patients was selected as the control. Hepatitis C was the most prevalent co-infection in 
both groups. Patients with no serologic evidence of hepatitis B and C had significantly higher CD4+ 
T-cell counts than HIV/HBV co-infected patients after 12 months (p = 0.04). The average increased 
CD4+ T-cell counts in 6, 9, and 12 months of cART initiation were lower among older patients but 
the difference was not significant (50.75 vs. 123.08; p = 0.37, 132.87 vs. 710.58; p = 0.25, 271.27 vs. 
500; p = 0.65). Conclusion: About 11% of the registered HIV-positive patients at our clinic were 50 
years or older while their immunologic response to cART showed to be different. Specific needs of 
older HIV infected patients are highly recommended to be addressed in future treatment and care 
programs. 
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1. Introduction 
Lack of cure and persistent spread of HIV/AIDS has led to unique challenges in different areas of patient man-
agement including the age distribution of infected people [1]. The prevalence and incidence of HIV infection 
among older people has been reported to be surprisingly high in recent years. It has been estimated that by 2015, 
50% of people living with HIV will be over 50 years old [2]. The introduction of combined antiretroviral thera-
py (cART) and low perceived risk of infection in this age group seem to be the major contributors to this rising 
issue [3] [4]. 

The increased life-expectancy of HIV-positive patients receiving combined ART has changed HIV/AIDS into 
a chronic disease. Multiple co-morbidities similar to HIV-negative counterparts, and HIV-related co-infections 
should all be considered in management of older patients [4]. 

However, high risk sexual and injection behaviors are perceived to be attributed to the youth and older people 
who are not even considered in health surveys in many countries [5] [6]. Furthermore, the physiological changes 
following menopause and use of drugs for erectile dysfunction are also of note when regarding HIV in this 
group [6]. While older age has been associated with late presentation of HIV and increased mortality, physicians 
are less likely to offer HIV tests to them [7].  

In Middle East and North Africa (MENA) region on the other side, an estimated 55% increase in the number 
of new infections highlights the critical existing gaps in prevention and care; therefore, our better understanding 
of the profile of HIV epidemic in the region through evaluating biologic and epidemiologic features of involved 
patients is essential [8].  

According to official reports, 13% of people living with HIV/AIDS (PLWHA) in Iran are 45 years or older 
[9], which seem to have remained substantial in previous years [10]. Sexual transmission seems to have been the 
main transmission route among those who have been registered while it is undetermined in a major proportion [9] 
[10].  

Considering the most common transmission route being injection drug use in Iran, the role of hepatitis B and 
C co-infections also needs to be more investigated in different age groups including older patients [10]. HCV- 
RNA levels have known to be higher with older age, and among HIV infected patients, making the investigation 
of HCV-HIV co-infected older patients even more complicated [11].  

Making up a considerable proportion of registered patients besides the increasing sexual transmission of HIV 
in Iran, older patients need to be more evaluated and considered in health programs. Age-based prevention and 
treatment protocols are of prominence in future plans. 

We conducted the present study with the aim of investigating the clinical and immunological state of older 
registered patients in the HIV clinic of Imam Khomeini Hospital. For the first time in the region, an investiga-
tion on this age group was performed to better define the impact of ART on immunologic response in a cohort 
when confounding variables including co-infections were evaluated.  

2. Methods 
2.1. Study Design 
In a retrospective cross-sectional study, all registered patients in the HIV clinic were evaluated using patient 
records. 

2.2. Study Setting, Participants and Procedures 
We conducted the present study in a major referral HIV Clinic at Imam Khomeini Hospital in Tehran. From all 
active files, patients presenting their first positive HIV test from September 2009 to August 2012 were consi-
dered. The inclusion criteria is as follows: 1) confirmed HIV diagnosis by ELISA and Western Blot; 2) being 
Iranian; 3) receiving cART (2 NRTIs and 1 PI, 2 NRTIs and 1 NNRTI, or 3 NRTIs); 4) Established follow-up 
for at least two out-patient entries. To characterize the epidemiological features of the patients, all documents 
were reviewed.  

Demographic, clinical and laboratory data were extracted from patient records. Gender, marital status, history 
of incarceration, hepatitis co-infections, transmission risk factors, time of first diagnosis, CD4 counts, and ART 
initiation date were documented. Hepatitis B and C co-infections were based on positive serologic test results. 

All patients receiving ART consistently and followed for at least 12 months, were then divided to two groups 
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considering their age. For all patients 50 years or older, a random control was considered from the younger age 
group. The two groups were matched regarding their sex, year of diagnosis, and presence of AIDS defining con-
ditions and ART regimen. CD4 counts since ART initiation measured every three months were documented in 
structured checklists. 

2.3. Statistical Analysis 
The time of the diagnosis of HIV was considered as time zero. The Mann-Whitney test was used for quantitative 
findings. All tests were conducted at the p < 0.05 level of significance using SPSS version 16.0. 

2.4. Ethical Considerations 
Access to the clinic database was approved by the review board of Tehran University of Medical Sciences. 
Written consent was not required since non-identifiable information previously registered in the database was 
utilized.  

3. Results 
A total of 714 HIV-positive patients registered in the data system of the Voluntary Counseling and Testing 
(VCT) Center of Imam Khomeini Hospital were evaluated. Eighty-one patients were 50 years or older, while 24 
of them received cART. These 24 patients, considered as the case group, were compared with 24 randomly se-
lected patients younger than 50 years receiving cART; group A and B, respectively.  

Male patients were significantly more than female patients in both groups (83.3% vs. 16.67% in group A; 
70.8% vs. 29.2% in group B). Maximum age of patients was 67 years in group A and 49 years in group B. 
Minimum patient age was 50 years in group A and 26 years in group B. The mean age of the patients was 54.79 
year in group A and 37.83 year in group B. Other demographic characteristics and important medical records in-
cluding incarceration history, employment status, co-infection history, and initial CD4+ T-cell counts are also 
indicated in Table 1. 
 
Table 1. Demographic characteristic, history of co-infections, and initial CD4 counts of the study population, Tehran, Iran.   

Variable 
Mean or Frequency (%) 

≤50 yrs >50 yrs 

Age (year) 37.83 54.79 

Gender 
Male 

Female 

 
70.8% 
29.2% 

 
83.33% 
16.67% 

Marital status   

Single 58.3% 79.2% 

Married 29.1% 12.5% 

Divorced 8.3% 4.2% 

Widowed 4.1% 4.2% 

Employment 
Employed 

Jobless 

 
88.8% 
11.2% 

 
87.5% 
12.5% 

History of Incarceration 8.3% 4.1% 

History of Injection Drug Use  20.8% 12.5% 

History of Co-Infection 
Hepatitis B 
Hepatitis  

Toxoplasmosis 

 
16.7% 
45.8% 
16.7% 

 
12.5% 
37.8% 
8.3% 

Initial CD4 Count (cells/microL) 210.8 241.7 
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Frequency of previous hepatitis B, C, and Toxoplasmosis infections, hepatitis C being the most prevalent in 
patients of both groups is shown in Table 1. The changing trend of mean CD4+ counts in 3, 6, 9 and 12 months 
after cART initiation in groups A and B are illustrated in Figure 1 and Figure 2, respectively. 

Mean CD4+ counts in patients without hepatitis B or C co-infection were higher than infected patients in 3, 6, 
9 and 12 months, while the difference was only significant after 12 months (Table 2). The average increments in 
CD4+ counts (mean) after 6, 9 and 12 months of cART initiation were lower in group A, but the differences 
were not statistically significant (Table 3). 
 

 
Figure 1. Mean CD4+ counts among patients <50 yrs in 3, 6, 9, and 
12 months after cART initiation.                                 

 

 
Figure 2. Mean CD4+ counts among patients >=50 yrs in 3, 6, 9, and 
12 months after cART initiation.                                 

 
Table 2. Comparisons of serial mean CD4+ counts regarding history of other co-infections in the study population, Tehran, 
Iran.                                                                                                   

Co-infection history Mean CD4 Counts (cell/ micro liters) 

Hepatitis B 3-month  
measurement 

6-month  
measurement 

9-month  
measurement 

12-month  
measurement 

Yes 25.74 16.83 28.71 51.92 

No 66.66 53.59 158.91 710 

Total 64.79 50.76 132.87 271.28 

P-value* 0.82 0.70 0.62 0.04 

Hepatitis C     

Yes 10.51 18.51 81.13 51.92 

No 91.81 70.91 167.36 710 
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Continued 

Total 64.71 50.76 132.87 271.28 

P-value 0.31 0.32 0.69 0.04 

Toxoplasmosis     

Yes 4.65 7.50 1.25 - 

No 72.01 54.36 165.78 271.28 

Total 64.71 50.76 132.87 271.28 

P-value 0.55 0.09 0.53 - 

P-values < 0.05 were considered significant. 
 
Table 3. Comparisons of mean CD4+ counts among ≥50 years and <50 years old patients after cART initiation, Tehran, 
Iran.                                                                                                   

Months after cART initiation Mean P-value* 

3-month measurement  
<50 yrs 
≥50 yrs 

 
37.55 
64.70 

 
0.47 

 

6-month measurement 
<50 yrs 
≥50 yrs 

 
123.08 
50.75 

 
0.37 

 

9-month measurement 
<50 yrs 
≥50 yrs 

 
710.58 
132.87  

 
0.25 

 

12-month measurement 
<50 yrs 
≥50 yrs 

 
500 

271.27 

 
0.66 

 

P-values < 0.05 were considered significant. 

4. Discussion 
Our study shows that mean CD4+ T-cell count increments after initiation of combination antiretroviral therapy 
(cART) are lower in older patients. Despite the insignificant difference comparing these two age groups (>=50 
yrs and <50 yrs) in the present study, this trend can be indicative of changes in immunological response to 
cART among older patients; furthermore, it’s relation with their higher rates of disease progression and mortali-
ty. 

A cohort study from nine African countries, also reports the median gain in CD4+ count was significantly 
higher at 6 and 12 months after receiving cART in patients younger than 50 years (134 vs. 112 cells/μl at 6 
months; 170 vs. 139 cells/μl at 12 months; P < 0.001) [12]. 

Torres et al. have also investigated the changes in CD4+ counts after cART initiation in Brazil. They found 
that the latest CD4 counts were not significantly different in patients >= 50 years compared to younger patients; 
however, similar to our study, elderly patients had lower CD4+ nadir [13]. 

A retrospective study in Greece also showed higher magnitudes of absolute numbers of CD4+ T-cells among 
patients 50 years or older [14]. 

Another study on 8846 South African HIV-infected patients over 24 months suggests higher mortality rates 
among patients >= 50 yrs in the first year after ART initiation, besides the slower immunological response to 
treatment according to CD4 count measurements; however, when viral suppression achieved, it is proposed that 
CD4+ count reconstitution may matter less in this age group [14]. 

We also found that Hepatitis C co-infected patients had lower increased CD4+ counts after 12 months of 
cART initiation (p = 0.04). Co-morbidities and infections have been reported to be more common among the 
elderly [14]. Greenbaum et al., despite reporting a higher rate of viral suppression in patients >= 50 yrs and no 
changes in immunologic response to antiretroviral treatment in this age group, propose the prominence of com-
orbidities such as Hepatitis in changes of CD4 counts after cART initiation [4].  
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The high prevalence of hepatitis infection in our patients seems to play a key role in the present findings. Re-
garding high levels of stigma, male-male sexual contacts and injection drug use are not usually reported by pa-
tients; this makes the interpretation of these findings more complex. However, we suppose these findings un-
derscore the role of risk behaviors in immunological response through disease course. The high percentage of 
individuals with undetermined transmission routes hinder analysis of interactions in the present study, making 
evaluations of the elderly infected through various transmission routes essential in future studies to shed light on 
the present assumptions. 

A meta-analysis of 13 cohorts has introduced the initial CD4 count as an independent and strong prognostic 
factor for disease progression [15]. We found the average initial CD4 counts to be similar in both age groups. 
This excludes the possibility of baseline CD4 count as an influential confounder in differences observed in im-
munologic response in older patients. 

The increasing number of older patients is mainly due to implementation of cART since 1996, while newly 
infected older patients are underestimated since they are not considered in public health programs [16] [17]. HIV 
infection has mainly involved younger people in Iran. In our study, only 11% of patients during study period 
were 50 years or older. However, this figure is similar to national and international measures. In the latest re-
ports of Iran’s Center for Disease Control and Prevention (CDC), 15% of recognized HIV-infected patients have 
been 45 years or older [9] [10]. UNAIDS predicts 50% of HIV-infected patients will be 50 years or older by 
2015 [3]. We also anticipate changes in age distribution in our country, which may expect us to consider 
changes to cART initiation protocols.  

Considering the fact that this was a retrospective observational study, we could not measure adherence to 
treatment. We tried to consider confounder factors and demographic characteristics to minimize sample size ef-
fects. 

5. Conclusion 
In summary, we propose that age affects immunologic response to cART although virologic response should be 
considered simultaneously. We also highlight the role of comorbidities related to the route of transmission of the 
virus among general population, all of which require further studies on larger sample populations. 
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