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ABSTRACT 

Some studies have suggested that HIV infection may have a negative impact on fertility of infected 

males. Inconsistent results have characterised reports on the effect of HIV infection on semen 

quality. HAART has been reported to improve health by reducing blood viral loads, the incidence 

of opportunistic infections and improving immune system relatively. Investigating the effect of 

HIV-1 infection and HAART on semen quality was the priority of the study. Semen analysis and 

blood CD4+determination were carried out on25 subjects each of asymptomatic, moderately symp-

tomatic, short duration of HAART treated(<1), longer duration of HAART treated (≥1) of HIV-

infected men and HIV-negative control men and the data compared.  The results showed that all 

the critical semen parameters (sperm motility, sperm concentration, total sperm count, sperm mor-

phology, sperm vitality, semen volume and pH) were impaired in the HIV-1 infected groups. How-

ever, sperm motility improved with longer duration of HAART treatment than shorter duration. 

The study concluded that semen parameters evaluated in HIV-1 infected men revealed several im-

pairments. Immune status largely correlated with semen parameters. Longer duration of treatment 

of HIV-1 infected men with HAART relatively improved some of the semen parameters. 

INTRODUCTION 

HIV-1 infection is a sexually transmitted disease 

that affects at least 40 million individuals world-

wide (WHO and UNAIDS, 2003). It is one of 

the single most important health issues that 

threaten the survival of millions in sub-Saharan 

Africa. Its impacts are far reaching as it has a 

ripple effect from the individual, to the commu-

nity up to national level. Its transmissibility de-

pends on the type of sexual exposure, frequency 

of sexual intercourse, level of infectivity of the 

infected partner and the susceptibility of the non

-infected partner (Gardner et al., 2005; Royce et 

al., 1997). Sexual transmission is also related to 

blood viral load, as well as immunological 

strength of the uninfected (Lee et al., 1996; 

Quinn et al., 2000). 

A number of studies have reported the presence 

of HIV-1 in semen of most infected men 

(Dulioust et al., 1998; Gupta et al., 1997; Tachet 

et al., 1999), even when it is not detected in the 

blood (Dejucq et al., 2001; Mayer et al., 1999; 

Zhang et al., 1998). Some studies have sug-

gested that HIV infection may have a negative 

impact on fertility of both males and females

(Barbieri et al., 2000; Carpenter et al., 1997; 

Desgrees du Lou et al., 1998; Gray et al., 1998; 

Ryder et al., 1991).  
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However, the optimized use of combined antiret-

roviral therapy and improved treatment of op-

portunistic infections have produced significant 

improvements in life expectancy and quality of 

life of HIV positive adults (Morineau et al., 

2009; Smith et al., 2010). It’s therefore not sur-

prising that a growing number of men and 

women living with HIV/AIDS feel encouraged 

to include parenthood in the planning of their 

lives(Paiva et al., 2007) 

Male fertility somewhat largely is revealed by 

the quality of semen produced (WHO, 

2010).However, whether the quality of semen is 

affected after HIV-1-infection has remained an 

active debate currently. 

Highly active antiretroviral therapy (HAART) 

has been reported to improve health of HIV in-

fected individuals by reducing blood viral loads, 

reducing the incidence of opportunistic infec-

tions, reconstituting the immune system by up-

ward adjustment of the immune marker, blood 

CD4+ count, and relatively improving the normal 

functioning of the body systems (Detels et al., 

1998; Detels et al., 2001; Egger et al., 1997; 

Vernazza et al., 2000). Our study therefore aims 

at investigating the effect of HIV-1 infection and 

HAART on semen quality of seropositive men. 

 

MATERIALS AND METHODS 

HIV-1-infected men (n =100) who attended the 

Voluntary Counseling and Testing/ HIV Clinic 

of the Kumasi South Regional Hospital, Kumasi, 

Ghana, were recruited on the basis of their WHO 

clinical staging (WHO, 2005) and the duration 

of HAART treatment for the study between De-

cember 2009 and July, 2010. On the basis of 

WHO clinical staging, slightly symptomatic 

HAART naïve patients (WHO clinical stage 2) 

formed the group 1 (Grp 1) and asymptomatic 

HAART naïve HH patients (WHO clinical stage 

1) formed group 2 (Grp 2). On the basis of dura-

tion of HAART treatment, patients who had 

received treatment for less than 1 year formed 

group 3 (Grp 3) and patients who had received 

treatment for 1 or more years formed group 4 

(Grp 4). (It must be noted that based on the pol-

icy on HAART treatment in Ghana at the time 

the study took place, HAART was only adminis-

tered to patients who were symptomatic and had 

blood CD4+ less than 250 cells/µl of blood). The 

control group (Grp5) was made up apparently 

healthy fertile men with proven fertility, at least 

1 child, who were recruited from the Kumasi 

Metropolis, Ghana. Each group comprised of 25 

participants. The participants were made to re-

spond to a number of pertinent questions relating 

to demography, knowledge about HIV transmis-

sion and prevention, and the use of highly active 

antiretroviral therapy using an interview guide. 

Participants were also advised to abstain from 

smoking, alcohol, aphrodisiacs, coffee contain-

ing beverages and hard drugs use during the 

period of the study because they could have ad-

verse effect on the semen quality (Martini et al., 

2004; Zhang et al., 2000). Each of the partici-

pants gave his consent before taking part in the 

study. The study was approved by the institu-

tional ethics board (Committee on Human Re-

search Publication and Ethics, KNUST, Ref. # 

CHRPE/105/09). 

 

Collection of Semen Samples and Determina-

tion of Semen Characteristics 

The HIV-infected men provided the semen sam-

ples at the Kumasi South Hospital laboratory by 

masturbation into sterile, wide-mouth containers, 

after the recommended 3-day minimum period 

of sexual abstinence. The specimens were placed 

in sterile specimen bags and taken to a separate 

laboratory designated for treatment of infectious 

diseases for analysis within the facility. Standard 

protocol was followed during the analysis of the 

samples from the infected men. On the other 

hand, the control group produced the semen 

samples at the Komfo-Anokye Teaching Hospi-

tal (KATH), Kumasi and their samples were 

analysed at the Microbiology Laboratory at 

KATH. In all cases, semen samples were al-

lowed to liquefy at room temperature for 30 

minutes prior to analyses. Semen parameters 

were assessed as outlined by the World Health 

Organization (WHO, 2010; WHO, 1999) crite-

ria. WBC count was estimated under high power 
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microscopic field (HPF) on wet smear prepara-

tions after peroxidise staining was carried out to 

differentiate them from other round seminal 

cells. 

 

Determination of Blood CD4+Lymphocytes 

Count 
3 ml of peripheral blood was drawn from each 

participant into tri-potassium EDTA tubes at the 

same time participants presented semen sample 

for the study. The blood samples were analyzed 

within five hours of collection for absolute CD4+ 

lymphocytes counts by using the conventional 

Becton-Dickinson FACS Count (California, 

USA) flow cytometric method (Singh et al., 

2007). 

 

Statistical Analysis 

For comparisons between groups’ ages, semen 

volume, sperm concentration, total sperm count, 

sperm motility, sperm vitality and sperm mor-

phology were considered as continuous vari-

ables. As none of the factors assessed was nor-

mally distributed, the non-parametric Mann–

Whitney U-test was used to compare the groups. 

Sperm motility, sperm morphology, sperm vital-

ity, semen consistency were analysed as cate-

gorical variables and their effect assessed using 

Fisher’s exact test and χ2- tests. In addition 

Spearman rank testing was performed to detect 

any correlation between sperm parameters and 

blood CD4+lymphocytes count (continuous vari-

ables). A level of p <0.05 was considered as 

statistically significant. GraphPad Prism version 

5.00 for windows was used for the statistical 

analysis (GraphPad software, San Diego Califor-

nia USA, www.graphpad.com) 

 

RESULTS 

The mean ages of the HIV-1 infected groups 

(Grp1, Grp 2, Grp 3, Grp 4) and the HIV-

negative control group were respectively 41.0 

±1.4, 37.7±1.3, 41.6±1.3,  42.2±1.9  and 

38.3±1.3 years (p> 0.05). 88% of the HIV-

infected participants and 92% of the control-

group had formal basic education (Junior High 

School). Also, 89% of the HIV-infected men 

showed medium to high level of knowledge 

about HIV and its transmission modes as well as 

the various methods of prevention. About 2/3 of 

the HIV-infected men and all the seronegative 

control were sexually active at the time they 

Fig. 1: Comparison of semen consistency profile between study groups. High, Nor-

mal and Low represent semen consistency categories. Different letters denote signifi-

cant difference between the groups within the same seminal consistency category. 



took part in the study. However, 33% of the HIV

-infected sexually active men were not adherent 

to the use condom as a method of checking the 

spread of the infection to seronegative partner(s) 

during sexual intercourse. 54% of the HIV-

infected male participants had sexual partner(s) 

who were HIV-positive. However, 34% of the 

HIV-infected male participants had no knowl-

edge about the HIV infection status of their part-

ner(s). In addition, 63% of the HIV-infected men 

responded that there had been no reduction in 

volume of their testes post HIV-1 infection.  

Participants’ characteristics and semen parame-

ters in the population of HIV-infected men and 

the control groups are presented in Figures 1 and 

2, and table 2. The mean blood CD4+ lympho-

cytes count obtained for Grp 1, Grp 2, Grp 3, 

Grp 4 and Grp 5 were respectively311.2 (±11.2), 

564.1(±15.0), 371.7 (±12.9), 338.3 (±16.6) and 

1011 (±105.7) cells/µl. 

Figure 1 summarizes the variation in seminal 

fluid consistency among the study population. 

Significantly higher number of semen with 

higher viscosity was observed in the infected 

groups compared with control. The control 

group however showed a significantly higher 

mean number of semen with ‘normal’ viscosity 

compared with the infected groups. Semen ob-

tained from the seropositive men were signifi-

cantly lower in volume than that of the control 

(p≤ 0.05); however, there were no significant 

differences between the HIV-infected groups. 

Comparison between seropositive groups and 

the control group showed a significantly higher 

mean seminal pH for all the infected ejaculates 

compared with the control. 

Detailed evaluation of sperm motility patterns 

between the groups summarised in Figure 2 evi-

denced striking differences between the groups 

within the study population. The study revealed 

that a significantly lesser numbers of sperms 

with rapid progressive motility were found 

among all the four HIV-1 infected groups com-

pared to the control. The intergroup assessment 

of the HIV-1 infected cohorts showed that 

HAART naïves lightly symptomatic patients 

(Grp1) had the lowest number of sperms with 

rapid motility as well as total progressive motile 

(TPM) sperm. Asymptomatic patients and pa-

tients who had been on HAART for a year and/

or more had the highest total progressive motile 

(TPM) sperm within the HIV-1 infected groups. 

Significantly higher total numbers of sperms 

which showed no progressive motility, i.e., non-

progressive motile sperm plus immotile sperm (c 

+ d)was found among HIV-infected groups com-

pared to the control, whilst within HIV-1 in-

fected population, the slightly symptomatic 

HAART naive group showed relatively higher 

numbers of total non-progressive motile sperm 

compared with the others. The control grouped 

also showed significantly lower number of im-

motile sperm compared to the case. In all, the 

controls exhibited higher progressive motile and 

lower non-progressive motile sperm (Figure. 2). 

Mean sperm concentrations as well as total 

sperm counts were also decreased in HIV-

infected men compared with the control (Table. 

2).Within the HIV-1 infected population, Grp 2, 

Grp 3 and Grp 4 showed mean sperm concentra-

tions that were not different from each other but 

were significantly higher than Grp 1. Corre-

spondingly, within the HIV-infected groups, Grp 

2, Grp 3 and Grp 4 showed higher total sperm 

count (TSC) than Grp 1 at p≤ 0.05.  Percentage 

of normal morphological sperm was signifi-

cantly higher in the control group compared with 

the infected groups and within the infected 

groups, the numbers of normal morphological 

sperms were significantly higher in Grp 2, Grp 3 

and Grp 4 compared with Grp 1. 
 

Relationship Between Semen Characteristics 

and Blood CD4+Lymphocytes Count 

Table 2summarizes the relationship between the 

marker of immune strength in HIV infection

(blood CD4+lymphocytes count) and semen 

characteristics. Spearman’s rank testing demon-

strated a general positive correlation between 

blood CD4+ count and semen volume, though 

only Grp 2 showed significant association (r = 

0.47, p = 0.01). There was a positive correlation 

between CD4+ count and percentage rapid pro-



gressive motile sperm, sperm concentration, 

total sperm count, percentage normal morpho-

logical sperm and sperm vitality. However, 

blood CD4+lymphocytes count generally corre-

lated negatively with immature germ cell con-

centration and seminal white blood cell (High 

power field) count, though none of these semen 

parameters showed significant association with 

blood CD4+ lymphocytes count. 

 

Parameters Group-1 Group-2 Group-3 Group-4 Group-5  p-Value 

 Age  41.0 (1.4)  37.8 (1.3)  41.6 (1.4)  42.2 (2.0)  38.4 (1.3)  p>0.05 

Volume (ml) 1.6(0.2) 1.6(0.1) 1.7(0.1) 1.8(0.1) 2.9 (0.3)*** p<0.0001 

pH 8.2(0.1) 8.1(0.1) 8.1(0.1) 8.1(0.1) 7.4 (0.1)*** p<0.0001 

SC (×106/ml) 16.1(3.8) 34.7(4.6)* 29.1(4.5)* 35.8 (2.7)* 55.1(5.4)*** p<0.0001 

TSC (×106) 28.3(7.6) 61.1(10.7)* 43.3(8.3)* 63.3 (8.5)* 188.9(40.3)*** p<0.0001 
 IGC Conc  

(×106/ml) 
5.8(1.2) 6.9(1.2) 7.6(1.4) 6.9(1.1) 0.7(0.2)*** p<0.0001 

WBC (HPF) 10.7(1.8) 5.9(0.6)** 13.5(1.9) 3.9(0.3)*** 4.9(1.3)*** p<0.0001 

 NMS (%) 48.4(5.2) 61.4(4.0)* 55.2(3.1)* 60.1 (3.3)* 81.6(2.4)*** p<0.0001 

 Sperm vitality (%) 58.1(6.4) 84.3(1.2)* 76.6(2.9)* 70.7(3.0)* 92.5(1.0)*** p<0.0001 

 CD4 Count  

Cells/µl 

311.2 

(11.2) 
564.1 (15.0)** 371.7 (12.9) 338.3 (16.6) 1011.7(105.7)*** p<0.0001 

SC- Sperm concentration, TSC- Total sperm count, NMS- Normal morphological sperm, IGC conc- Immature germ 

cell concentration. p is significant at *≤ 0.05, **≤ 0.01, *** ≤ 0.001 when mean values of semen a parameter on the 

same horizontal line are compared. 

Table 1:  Participants characteristics and some semen parameters of HIV infected and  

  control men. Mean (Standard Error) 

 Blood CD4 cell Count 
 Correlation p (r value) 

Parameter Group 1 Group 2 Group 3 Group 4 Group 5 

Volume (ml) 0.59 (0.11) 0.01 (0.47) 0.98 (0.00) 0.40 (0.17) 0.42 (0.17) 

pH 0.83 (0.04) 0.09 (0.34) 0.27 (-0.23) 0.06 (0.37) 0.87 (-0.01) 

RPM 0.08 (0.35) 0.40 (0.17) 0.05 (0.40) 0.88 (0.03) 0.0001 (0.74) 

SPM 0.69 (-0.08) 0.77 (-0.06) 0.09 (0.34) 0.03 (0.42) 0.23 (0.25) 

NPM 0.07 (0.36) 0.31 (-0.21) 0.02 (0.46) 0.01 (0.47) 0.35 (0.20) 

Immotile (%) 0.47 (0.15) 0.45 (-0.16) 0.04 (0.40) 0.07 (0.36) 0.89 (-0.03) 

SpmConc 0.76 (0.06) 0.37 (0.19) 0.004 (0.54) 0.03 (0.42) 0.0001 (0.74) 

TSC 0.46 (0.16) 0.06 (0.37) 0.03 (0.43) 0.44 (0.16) 0.0001 (0.69) 

I G C Conc 0.51 (-0.15) 0.95 (-0.01) 0.76 (-0.06) 0.79 (-0.01) 0.60 (-0.09) 

WBC (HPF) 0.27 (-0.23) 0.25 (-0.23) 0.30 (-0.21) 0.51 (-0.13) 0.43 (-0.16) 

NMS (%) 0.58 (0.12) 0.41 (0.17) 0.003 (0.56) 0.03 (0.42) 0.0001 (0.69) 

Vitality (%) 0.51 (0.13) 0.04 (0.50) 0.04 (0.40) 0.44 (0.15) 0.0001 (0.69) 

Table 2: Relation between Blood CD4+lymphocytes count and semen parameters 

WBC-white blood cells, IGC conc- Immature germ cell concentration, IM-Immotile sperm, NPM- Non-Progressive 

Motile sperm, SPM- Slow progressive Motile sperm, RPM- Rapid Progressive sperm, NM- Normal Morphological 

sperm, Sperm conc- Sperm concentration, TSC- Total sperm count, p is significant at < 0.05. 



DISCUSSION 

As the debate on whether HIV infection has an 

effect on semen quality still remains unsettled. 

Our study provides some information on the 

current knowledge in this area of research. In 

this work, we have provided relevant data re-

garding the effect of HIV-1 infection on semen 

parameters. The study population was made up 

of male participants of age ranging from 22.0 to 

62.0 years. It is important to note that aging 

could have effect on the quality of semen (Jung 

et al., 2002).Nevertheless, the homogeneity in 

the age of the participants made age difference 

less likely a confounder. Therefore any differ-

ence in semen quality observed between the 

groups could unlikely be attributed to the conse-

quence of age difference. 

The study compared semen characteristics in a 

100 HIV-1-infected men with a control group of 

HIV-negative healthy men of apparently proven 

fertility. The study has provided information on 

decreases in the semen volume, sperm motility, 

sperm concentration, total sperm count and 

sperm vitality and increases in the pH values, 

viscosity and other anomalies in the HIV-

infected men’s semen compared with HIV-

negative men. Our finding might be the second 

to corroborate Nicopoullos and colleagues 

(2004) study which reported that every semen 

parameter analysed (viscosity, pH, volume, 

sperm concentration, total sperm count, sperm 

motility, sperm morphology, sperm vitality, 

seminal white blood cell count, and immature 

germ cell concentration) was significantly im-

paired in HIV-infected men (Nicopoullos et al., 

2004).Our report of increased seminal pH and 

viscosity in both HAART naïve and HAART 

treated groups are also in concord with the find-

ings of other studies(Crittenden et al., 1992; 

Dondero et al., 1996; Dulioust et al., 2002; Mul-

ler et al., 1998). Currently, no specific reason(s) 

has been ascribed to the cause of the elevated pH 

and viscosity in semen produced by HIV-

infected men. However we suggest that it could 

be due to compromised prostate glands functions 

in the HIV-infected men though we did not in-

vestigate specific biochemical markers of activ-

ity of the accessory reproductive glands 

(Anderson et al., 1992; Crittenden et al., 1992; 

Knobil et al., 1993; Politch et al., 1994). The 

prostate and the seminal vesicles are responsible 

for about 90-95% of the ejaculate volume as 

well as producing fibrinolysin to effect liquefac-

tion of semen. Therefore impairment in these 

glands functions due to inflammatory responses 

in them as a result of the activity of HIV might 

be the cause of the reduced seminal volume and 

increased seminal viscosity that characterized 

the seropositive ejaculate volume compared to 

the control as revealed in Fig. 1 and Table 1 

(Dobs et al., 1988; Johnston et al., 1995; Taylor 

et al., 2001; White et al., 2001). 

A reduction in mean sperm concentrations and 

total sperm counts produced by HIV-infected 

populations compared with seronegative control 

have been described earlier, (Crittenden et al., 
1992; Dondero et al., 1996; Muller et al., 1998), 

and this  study also confirmed that (Table 1). In 

addition, within the HIV-infected cohorts, Grp 1 

showed lower sperm concentration and total 

sperm count compared with the other HIV-

infected groups. However specific explanation to 

that effect is lacking, we realised in this study 
that, the HIV-infected cohorts shed higher num-

bers of immature germ cells in their semen com-

pared with the seronegative control. This might 

have consequently resulted in the reduction in 

the number of sperm produced thereby nega-

tively affecting the sperm concentrations in the 

infected groups (Table 1). This study also 

showed that higher immune marker (blood CD4+ 
count) favoured spermatogenesis as untreated 

HIV-infected men with higher blood CD4+ count 

showed relatively better semen and sperm pa-

rameters such as: sperm concentration, total 

sperm count, sperm vitality, progressive motile 

sperm and sperm morphology compared with the 

slightly symptomatic untreated men with lower 
blood CD4+ count. The exact reason(s) which 

might have accounted for the largely reduced 

semen quality in the symptomatic untreated 

group (Grp 1)however, might be the apparently 

higher immune strength, as indicated by the ab-

solute CD4+ count, in Grp 2,compared with Grp 
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1. As Grp2 had higher blood CD4+ count, which 

implied a higher immune strength relatively than 

Grp 1, it was possible viral activity and silent 
opportunistic infections in the reproductive or-

gans and associated glands were possibly held in 

a moderate check than in Grp 1, which showed 

lower blood CD4+ count with a probable ele-

vated viral activity in the reproductive compart-

ment (Garrido et al., 2005). This might suggest 

that an adequate immune strength favours the 

production of spermatozoa as wells as seminal 
fluid to optimize the normal functions of the 

produced sperm. 

Our findings, from Fig. 2, show a profound re-

duction in sperm motility within the HIV-

infected cohorts compared with the control. The 

decreased motility might be due to abnormal 

seminal plasma composition and/or changes in 

sperm metabolism as a result of viral effect 

(Bujan et al., 2007). Within the HIV-infected 

populations, there was reduction in sperm motil-

ity in the symptomatic HAART naive group 

compared with the other groups. However, 

sperm vitality assessment showed that consider-

able numbers of the total non-progressive motile 

sperm produced by the HIV-infected groups 

were alive (table 1 and fig. 2). This may sug-

gests that, HIV-infection, apart from its germ 

cell depletion effect(De Paepe et al., 1989a; De 

Paepe et al., 1989b; Muciaccia et al., 2007; 

Rogers et al., 1988; Shevchuk et al., 1999), may 

have the ability to interfere with the formation of 

either structural components of sperm or physio-

logical processes which are responsible for en-

hancing normal sperm motility inseronegative-

men (Conner et al., 2007; Dejucq-Rainsford et 

al., 2004; Publicover et al., 2007). 

However, we can also report that there was a 

slight improvement in sperm motility in longer 

duration HAART treated men (Grp 4) than 

shorter duration of treated (Grp 3) which 

strongly corroborates the findings of one study

(Robbins et al., 2001), but contradicts the find-

ings of other reports(Bujan et al., 2007; Critten-

den et al., 1992; van Leeuwen et al., 2008). The 

result from this study shows that even though 

Grp1 and HAART treated groups (Grp 3 and 

Grp4) had no significant differences in their 

blood CD4+ counts, the semen qualities shown 

by the latter groups were relatively better than 

that of the former as shown in Table 1 and Fig-

ure 2, suggesting HAART had some degree of 

amelioration on some body functions and proc-

esses including spermatogenesis. It was also 

observed in this studythat, though there were no 

significant improvement in the blood absolute 

CD4+ counts in Grp 3 and Grp 4 compared with 

Grp 1, the semen parameters showed by Grp 3 

and Grp 4 were comparable in most respect with 

that of Grp 2 with higher mean blood CD4+ than 

the HAART treated groups. Thus, antiretroviral 

treatment seems to have improved semen quality 

in the HIV-seropositive males, since the results 

of the semen analyses were significantly better 

in a number of critical indices than the HAART 

naive HIV-seropositive males with comparable 

blood CD4+ counts. 

Table 1shows not only sperm concentration and 

total sperm count to be significantly reduced in 

the infected groups but also percentage normal 

morphological sperm as well. This finding tends 

to corroborate some earlier studies(Muller et al., 

1998; van Leeuwen et al., 2004), though might 

be contradictory to others who reported no sig-

nificant reduction in values for HIV-1 infected 

cohorts(Dulioust et al., 2002; Krieger et al., 

1991; Politch et al., 1994). 

The cause of the teratozoospermic condition 

reported by other investigators which this study 

has confirmed has attributed the increased ab-

normal morphological sperm produced by HIV-

infected men to possible entry of HIV into germ 

cells during the process of spermatogenesis and 

disrupting the process. Some of these studies 

reported the presence of HIV-1 DNA in most 

abnormal spermatozoa of HIV-1 infected sub-

jects whose semen contained a high percentage 

of spermatozoa with abnormal morphologies 

with higher percentage of spermatozoa with 

fragmented DNA (Antonelli et al., 2000; 

Gandini et al., 2000a; Gandini et al., 2000b; 

Muciaccia et al., 2007; Muciaccia et al., 2005a; 

Muciaccia et al., 2005b). 
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This study also provides information on the cor-

relation between semen parameters and blood 

CD4+lymphocytes level. From Table 2, some 

critical semen parameters: semen volume, rapid 

progressive motile sperm, sperm concentration, 

total sperm count and sperm vitality showed 

positive correlation with blood CD4+ lympho-

cytes count, though not all showed significance. 

The concentration of seminal immature germ 

cell and seminal leucocytes however, correlated 

with blood CD4+ lymphocytes count negatively, 

none of the correlation coefficients shown, was 

significant at r ≥ 0.5,as indicated on Table 2. 

 

CONCLUSION 

To our knowledge, semen quality of HIV-

infected men was significantly lower than the 

HIV-negative men with reference to World 

Health Organization standards. Within HAART 

naïve HIV+ men, semen standards decreased 

with decreasing absolute CD4+lymphocytes 

count. Antiretroviral Therapy improves the se-

men quality of HIV+ men though did not signifi-

cantly improved immune status as reflected by 

the blood CD4+lymphocytes counts.  

 

REFERENCES 

Anderson DJ, O'Brien TR, Politch JA, Martinez 

A, Seage GR, 3rd, Padian N, et al. (1992). 

Effects of disease stage and zidovudine 

therapy on the detection of human immuno-

deficiency virus type 1 in semen. JAMA267

(20): 2769-2774. 

Antonelli A, Gandini L, Petrinelli P, Marcucci 

L, Elli R, Lombardo F, et al. (2000). Chro-

mosomal alterations and male infertility. J 

Endocrinol Invest23(10): 677-683. 

Barbieri M, LeConeur S, Prasitwattanasere S, 

Jourdain G, Lallaemant M (2000). HIV and 

fertility in Thailand. 

Bujan L, Sergerie M, Moinard N, Martinet S, 

Porte L, Massip P, et al. (2007). Decreased 

semen volume and spermatozoa motility in 

HIV-1-infected patients under antiretroviral 

treatment. J Androl28(3): 444-452. 

Carpenter LM, Nakiyingi JS, Ruberantwari A, 

Malamba SS, Kamali A, Whitworth JAG 

(1997). Estimates of the impact of HIV in-

fection on fertility in a rural Ugandan popu-

lation cohort. Health Trans Rev7(S2): 126-

140. 

Conner SJ, Lefievre L, Kirkman-Brown J, 

Michelangeli F, Jimenez-Gonzalez C, 

Machado-Oliveira GS, et al. (2007). Under-

standing the physiology of pre-fertilisation 

events in the human spermatozoa--a neces-

sary prerequisite to developing rational ther-

apy. Soc Reprod Fertil Suppl63: 237-255. 

Crittenden JA, Handelsman DJ, Stewart GJ 

(1992). Semen analysis in human immuno-

deficiency virus infection. Fertil Steril57

(6): 1294-1299. 

De Paepe ME, Vuletin JC, Lee MH, Rojas-

Corona RR, Waxman M (1989a). Testicular 

atrophy in homosexual AIDS patients: an 

immune-mediated phenomenon? Hum 

Pathol20(6): 572-578. 

De Paepe ME, Waxman M (1989b). Testicular 

atrophy in AIDS: a study of 57 autopsy 

cases. Hum Pathol20(3): 210-214. 

Dejucq-Rainsford N, Jegou B (2004). Viruses in 

semen and male genital tissues--

consequences for the reproductive system 

and therapeutic perspectives. Curr Pharm 

Des10(5): 557-575. 

Dejucq N, Jegou B (2001). Viruses in the mam-

malian male genital tract and their effects on 

the reproductive system. Microbiol Mol Biol 

Rev65(2): 208-231 ; first and second pages, 

table of contents. 

Desgrees du Lou A, Msellati P, Ramon R 

(1998). HIV-1 infection and reproductive 

history: a retrospective study among preg-

nant women, Abidjan, Cote d'Ivoire, 1995-

1996. Int J STD AIDS9(8): 452-456. 

Detels R, Munoz A, McFarlane G, Kingsley LA, 

Margolick JB, Giorgi J, et al. (1998). Effec-

tiveness of potent antiretroviral therapy on 

time to AIDS and death in men with known 



HIV infection duration. Multicenter AIDS 

Cohort Study Investigators. JAMA280(17): 

1497-1503. 

Detels R, Tarwater P, Phair JP, Margolick J, 

Riddler SA, Munoz A (2001). Effectiveness 

of potent antiretroviral therapies on the inci-

dence of opportunistic infections before and 

after AIDS diagnosis. AIDS15(3): 347-355. 

Dobs AS, Dempsey MA, Ladenson PW, Polk 

BF (1988). Endocrine disorders in men in-

fected with human immunodeficiency virus. 

Am J Med 84(3 Pt 2): 611-616. 

Dondero F, Rossi T, D'Offizi G, Mazzilli F, 

Rosso R, Sarandrea N, et al. (1996). Semen 

analysis in HIV seropositive men and in 

subjects at high risk for HIV infection. Hum 

Reprod 11(4): 765-768. 

Dulioust E, Du AL, Costagliola D, Guibert J, 

Kunstmann JM, Heard I, et al. (2002). Se-

men alterations in HIV-1 infected men. 

Hum Reprod 17(8): 2112-2118. 

Dulioust E, Tachet A, De Almeida M, 

Finkielsztejn L, Rivalland S, Salmon D, et 

al. (1998). Detection of HIV-1 in seminal 

plasma and seminal cells of HIV-1 seroposi-

tive men. J Reprod Immunol 41(1-2): 27-40. 

Egger M, Hirschel B, Francioli P, Sudre P, Wirz 

M, Flepp M, et al. (1997). Impact of new 

antiretroviral combination therapies in HIV 

infected patients in Switzerland: prospective 

multicentre study. Swiss HIV Cohort Study. 

BMJ 315(7117): 1194-1199. 

Gandini L, Lombardo F, Culasso F, Dondero F, 

Lenzi A (2000a). Myth and reality of the 

decline in semen quality: an example of the 

relativity of data interpretation. J Endocri-

nol Invest 23(6): 402-411. 

Gandini L, Lombardo F, Paoli D, Caponecchia 

L, Familiari G, Verlengia C, et al. (2000b). 

Study of apoptotic DNA fragmentation in 

human spermatozoa. Hum Reprod 15(4): 

830-839. 

Gardner LI, Metsch LR, Anderson-Mahoney P, 

Loughlin AM, del Rio C, Strathdee S, et al. 

(2005). Efficacy of a brief case management 

intervention to link recently diagnosed HIV-

infected persons to care. AIDS 19(4): 423-

431. 

Garrido N, Meseguer M, Remohi J, Simon C, 

Pellicer A (2005). Semen characteristics in 

human immunodeficiency virus (HIV)- and 

hepatitis C (HCV)-seropositive males: pre-

dictors of the success of viral removal after 

sperm washing. Hum Reprod 20(4): 1028-

1034. 

Gray RH, Wawer MJ, Serwadda D, Sewank-

ambo N, Li C, Wabwire-Mangen F, et al. 

(1998). Population-based study of fertility 

in women with HIV-1 infection in Uganda. 

Lancet351(9096): 98-103. 

Gupta P, Mellors J, Kingsley L, Riddler S, Singh 

MK, Schreiber S, et al. (1997). High viral 

load in semen of human immunodeficiency 

virus type 1-infected men at all stages of 

disease and its reduction by therapy with 

protease and nonnucleoside reverse tran-

scriptase inhibitors. J Virol71(8): 6271-

6275. 

Johnston RC, Clarke GN, Liu DY, Baker HW 

(1995). Assessment of the Sperm Quality 

Analyzer. Fertil Steril63(5): 1071-1076. 

Jung A, Schuppe HC, Schill WB (2002). Com-

parison of semen quality in older and 

younger men attending an andrology clinic. 

Andrologia 34(2): 116-122. 

Knobil E, Neill DJ (1993). The physiology of 

Reproduction. edn, vol. 1. Raven Press: 

New York. 

Krieger JN, Coombs RW, Collier AC, Ross SO, 

Chaloupka K, Cummings DK, et al. (1991). 

Recovery of human immunodeficiency vi-

rus type 1 from semen: minimal impact of 

stage of infection and current antiviral che-

motherapy. J Infect Dis163(2): 386-388. 

Lee TH, Sakahara N, Fiebig E, Busch MP, 

O'Brien TR, Herman SA (1996). Correlation 

of HIV-1 RNA levels in plasma and hetero-



sexual transmission of HIV-1 from infected 

transfusion recipients. J Acquir Immune 

Defic Syndr Hum Retrovirol 12(4): 427-

428. 

Martini AC, Molina RI, Estofan D, Senestrari D, 

Fiol de Cuneo M, Ruiz RD (2004). Effects 

of alcohol and cigarette consumption on 

human seminal quality. Fertil Steril 82(2): 

374-377. 

Mayer KH, Boswell S, Goldstein R, Lo W, Xu 

C, Tucker L, et al. (1999). Persistence of 

human immunodeficiency virus in semen 

after adding indinavir to combination anti-

retroviral therapy. Clin Infect Dis28(6): 

1252-1259. 

Morineau G, Vun MC, Barennes H, Wolf RC, 

Song N, Prybylski D, et al. (2009). Survival 

and quality of life among HIV-positive peo-

ple on antiretroviral therapy in Cambodia. 

AIDS Patient Care STDS 23(8): 669-677. 

Muciaccia B, Corallini S, Vicini E, Padula F, 

Gandini L, Liuzzi G, et al. (2007). HIV-1 

viral DNA is present in ejaculated abnormal 

spermatozoa of seropositive subjects. Hum 

Reprod22(11): 2868-2878. 

Muciaccia B, Padula F, Gandini L, Lenzi A, 

Stefanini M (2005a). HIV-1 chemokine co-

receptor CCR5 is expressed on the surface 

of human spermatozoa. AIDS19(13): 1424-

1426. 

Muciaccia B, Padula F, Vicini E, Gandini L, 

Lenzi A, Stefanini M (2005b). Beta-

chemokine receptors 5 and 3 are expressed 

on the head region of human spermatozoon. 

FASEB J 19(14): 2048-2050. 

Muller CH, Coombs RW, Krieger JN (1998). 

Effects of clinical stage and immunological 

status on semen analysis results in human 

immunodeficiency virus type 1-seropositive 

men. Andrologia 30 Suppl 1: 15-22. 

Nicopoullos JD, Almeida PA, Ramsay JW, 

Gilling-Smith C (2004). The effect of hu-

man immunodeficiency virus on sperm pa-

rameters and the outcome of intrauterine 

insemination following sperm washing. 

Hum Reprod 19(10): 2289-2297. 

Paiva V, Santos N, Franca-Junior I, Filipe E, 

Ayres JR, Segurado A (2007). Desire to 

have children: gender and reproductive 

rights of men and women living with HIV: a 

challenge to health care in Brazil. AIDS 

Patient Care STDS 21(4): 268-277. 

Politch JA, Mayer KH, Abbott AF, Anderson DJ 

(1994). The effects of disease progression 

and zidovudine therapy on semen quality in 

human immunodeficiency virus type 1 sero-

positive men. Fertil Steril 61(5): 922-928. 

Publicover S, Harper CV, Barratt C (2007). 

[Ca2+]i signalling in sperm--making the 

most of what you've got. Nat Cell Biol9(3): 

235-242. 

Quinn TC, Wawer MJ, Sewankambo N, Ser-

wadda D, Li C, Wabwire-Mangen F, et al. 

(2000). Viral load and heterosexual trans-

mission of human immunodeficiency virus 

type 1. Rakai Project Study Group. N Engl J 

Med 342(13): 921-929. 

Robbins WA, Witt KL, Haseman JK, Dunson 

DB, Troiani L, Cohen MS, et al. (2001). 

Antiretroviral therapy effects on genetic and 

morphologic end points in lymphocytes and 

sperm of men with human immunodefi-

ciency virus infection. J Infect Dis 184(2): 

127-135. 

Rogers MF, Curran JW (1988). Problems of 

classification of human immunodeficiency 

virus-seropositive pediatric patients. Pediatr 

Infect Dis J 7(12): 888-889. 

Royce RA, Sena A, Cates W, Jr., Cohen MS 

(1997). Sexual transmission of HIV. N Engl 

J Med 336(15): 1072-1078. 

Ryder RW, Batter VL, Nsuami M, Badi N, Mun-

dele L, Matela B, et al. (1991). Fertility 

rates in 238 HIV-1-seropositive women in 

Zaire followed for 3 years post-partum. 

AIDS5(12): 1521-1527. 

Shevchuk MM, Pigato JB, Khalife G, Armena-



kas NA, Fracchia JA (1999). Changing tes-

ticular histology in AIDS: its implication for 

sexual transmission of HIV. Urology53(1): 

203-208. 

Singh HR, Singh NG, Singh TB (2007). Estima-

tion of CD4+ and CD8+ T-lymphocytes in 

human immunodeficiency virus infection 

and acquired immunodeficiency syndrome 

patients in Manipur. Indian J Med Micro-

biol 25(2): 126-132. 

Smith DJ, Mbakwem BC (2010). Antiretroviral 

therapy and reproductive life projects: miti-

gating the stigma of AIDS in Nigeria. Soc 

Sci Med 71(2): 345-352. 

Tachet A, Dulioust E, Salmon D, De Almeida 

M, Rivalland S, Finkielsztejn L, et al. 

(1999). Detection and quantification of HIV

-1 in semen: identification of a subpopula-

tion of men at high potential risk of viral 

sexual transmission. AIDS 13(7): 823-831. 

Taylor S, Ferguson NM, Cane PA, Anderson 

RM, Pillay D (2001). Dynamics of seminal 

plasma HIV-1 decline after antiretroviral 

treatment. AIDS 15(3): 424-426. 

van Leeuwen E, Cornelissen M, de Vries JW, 

Lowe SH, Jurriaans S, Repping S, et al. 

(2004). Semen parameters of a semen donor 

before and after infection with human im-

munodeficiency virus type 1: case report. 

Hum Reprod 19(12): 2845-2848. 

van Leeuwen E, Wit FW, Repping S, Eeftinck 

Schattenkerk JK, Reiss P, van der Veen F, 

et al. (2008). Effects of antiretroviral ther-

apy on semen quality. AIDS 22(5): 637-642. 

Vernazza P, Troiani L, Flepp MJ, Cone R, 

Schock J, Roth F, et al. Potent antiretroviral 

treatment of HIV-infection results in sup-

pression of the seminal shedding of HIV. 

14, 2000. 

White DJ, Mital D, Taylor S, St John JC (2001). 

Sperm mitochondrial DNA deletions as a 

consequence of long term highly active anti-

retroviral therapy. AIDS 15(8): 1061-1062. 

WHO (2005). Interim WHO clinical staging of 

HIV/AIDS and HIV/AIDS case definitions 

for surveillance  African Region. edn: Ge-

neva. 

WHO (2010). WHO laboratory manual for the 

Examination and processing of human se-

men. Fifth edn. 

WHO (1999). WHO laboratory manual for the 

examination of human semen and sperm-

cervical mucus interation. Cambridge Uni-

versity Press Fouth Edition. 

WHO and UNAIDS Aeu (December, 2003). 

Global summary of the HIV/AIDS epi-

demic, December 2003. 

Zhang H, Dornadula G, Beumont M, Livornese 

L, Jr., Van Uitert B, Henning K, et al. 

(1998). Human immunodeficiency virus 

type 1 in the semen of men receiving highly 

active antiretroviral therapy. N Engl J Med 

339(25): 1803-1809. 

Zhang JP, Meng QY, Wang Q, Zhang LJ, Mao 

YL, Sun ZX (2000). Effect of smoking on 

semen quality of infertile men in Shandong, 

China. Asian J Androl 2(2): 143-146. 

 


