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Abstract: Introduction – Gender influences the presentation and progression of various diseases. Studies 

regarding the impact of gender on the course and outcome of HIV demonstrate conflicting data. Studies may 

be biased due to socioeconomic status differences between females and males and uneven gender 

representation, among other factors. In order to minimize the effect of non-biological elements this study cohort 

compares HIV males and females with similar ethnicity and social class in 2 Israeli AIDS centers. Methods –

the study is a retrospective study. The cohort consists 334 females and 223 males diagnosed with HIV during 

the years 2000-2015. All patients were immigrants from Ethiopia who acquired HIV heterosexually and had a 

similar socioeconomic status. Data regarding demographics, clinical status, virological (viral load; VL), 

immunological (CD4) and treatment modalities were collected for each patient. Results - At the time of HIV 

diagnosis, males were older (43.2 ±13.2 vs. 35.4±11.95 years; p<0.0001) with higher VL (372,086 ±757,366 vs. 

237,442±756,371 copies/ml; p=0.0443) and lower CD4 cell counts (240.74 ±178 vs. 302.54 ±218.89 cells/µ l; 

p=0.0006) compared to females. The mean follow up period (9.94±4.11 years) was similar for both males and 

females HIV patients. At the end of the study, females obtained higher CD4 cell counts (492.6 ±267.2 vs. 382.4 

±214.7 cells/ µl; p=0.0001), lower rates of AIDS (13.47% Vs.21.97%; p=0.0147) and reduced mortality (6.29% vs. 

16.59%; p=0.0002) compared to males. Furthermore, the better outcome of females was preserved when 

comparing subgroups of similar age and similar immunological state (measured by CD4 cell counts and VL) 

at the time of diagnosis.  In a multivariate analysis (considering gender, age, CD4 cell counts, VL, and AIDS 

defining illness at diagnosis), male gender was shown to be an independent risk factor for death, AIDS and 

low CD4 cell counts.. Conclusions – The clinical course and outcome of HIV females, compared to males, is 

more favorable with lower rates of immunological impairment, AIDS and mortality. 
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1. Introduction 

Sex and gender have a wide range of effects on the susceptibility, prevalence, presentation 

(clinical and laboratory) and outcomes of various clinical disorders [1,2]. For instance, autoimmune 

diseases effect females much more than males [3]. Conversely, cardiovascular and brain disorders 

are more common among males [4]. The source of such differences are not completely elucidated. 

Several factors contribute to the variability including genetic and hormonal factors [5], differences in 

immune responses and immune activation states [6], different drug metabolism rates [7] as well as 

educational and socioeconomic factors [1]. 

Women account for 52% of people living with HIV worldwide [8]. 

Females, especially in Sub- Sahara Africa, are highly affected by the HIV pandemic. About 50-

60% of all people living with HIV in low and middle-income countries are females while their 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 May 2024                   doi:10.20944/preprints202405.0014.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202405.0014.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

proportion in western, high income countries is much lower [9]. Females are at increased risk, 

compared to males, for HIV acquisition via heterosexual intercourse. The male to female transmission 

of HIV was shown to be more efficient than female to male HIV transmission [10,11]. Furthermore, 

several studies have suggested that the usage of hormonal contraception increases the risk of female 

HIV acquisition [12]. As for the course and outcome of females and males with HIV infection the 

results of the studies are controversial. Several studies reported rapid progression to AIDS with a 

worse outcome in females compared to males with HIV [13,14]. Contrary, better outcome with less 

mortality rates among HIV infected females compared to males were reported by other studies 

[15,16]. The above results may originate from an invalid comparison of different cohorts of female 

and male HIV patients (e.g. males who have sex with males – MSMs to heterosexual females 

including sex workers). Differences in educational and socioeconomic status as well as disparity in 

access to care and treatment contribute to bias results as does the under representation of females in 

clinical trials [*], rather than a real gender differences. Consequently, it is still unknown whether 

gender influences the presentation, course and outcome of HIV infection.  

In our HIV/AIDS centers (Kaplan medical center, Rehovot and Haddasa medical center, 

Jerusalem, both in Israel) we take care of many HIV patients, females and males who immigrated to 

Israel from Ethiopia. These patients have the same genetic background and a similar educational and 

socioeconomic status with equal access to healthcare and modern antiretroviral medications (free of 

charge). All these patients acquired HIV via heterosexual contacts. This enables   us to assess the 

real influence of gender on HIV infection at the time of diagnosis (disease presentation), course 

(clinical, virologic and immunological) and outcome of the disease. 

2. Patients and Methods 

The study is a retrospective cohort study of all HIV/AIDS patients of Ethiopian origin who were 

diagnosed with HIV during the years 2000-2015 in Neve Or (Kaplan medical center Rehovot) and 

Haddasa (Haddasa medical center, Jerusalem Israel) HIV/AIDS centers. Patients who were under 18 

years of age at the time of diagnosis and patients with less than one year of follow up were excluded 

from the study .The study was approved by the Kaplan and Haddasa medical centers ethic 

committees. The Ethics Committee approval number is 0036-10-KMC. 

HIV was diagnosed by an enzyme-linked immunosorbent assay (ELISA) and confirmed by 

Western Blot analysis. Cluster of differentiation 4 (CD4) cell counts were determined by fluorescence- 

activated cell sorting using fluorescein iisothiocyanate-conjugated monoclonal antibodies (IQ 

Products,Groningen, Netherlands). HIV viral load (VL) was determined by COBAS 

Ampliprep/COBAS AMPLICOR HIV-1 MONITOR Test, version 1.5 (CAP/CA;Roche Molecular 

System, Branchburg,NJ) . HIV-1 subtypes were determined by the REGA HIV-1 subtyping tool 

(www.hivdb.sanford.edu/hiv). AIDS was defined according to the CDC criteria [17]  

For each enrolled patient we obtained all epidemiological and socioeconomic data (gender, 

mode of acquisition, age at diagnosis, age at the end of the study, marital status, and employment 

status), virological (VL) and immunological status (CD4 cell counts) at diagnosis and thereafter every 

1-4 months till the end of the study according to the patients' clinical status. VL below 400 copies/ml 

until 2007, below 40 in the years 2007-2011 and below 20 copies/ml from November 2011 were defined 

as lower detection limit (LDL). 

Treatment (HAART) was based on a backbone of two nucleoside reverse transcriptase inhibitors 

(NRTI) either with non-nucleoside reverse transcriptase inhibitors (NNRTI), integrase inhibitors (I) 

or boosted protease inhibitors (PI). Compliance to HAART was graded as high (>90% adherence) or 

low (<90% adherence) depending on the impression of the caregivers (physicians or nurses). Clinical 

and laboratory follow up data for each patient were obtained from clinical and hospital records 

including attendance to clinical visits in the last year of follow up, concomitant illness (malignancy, 

myocardial infarction/ischemic heart disease, transient ischemic attack/cerebrovascular accident, 

hypertension, diabetes mellitus, renal impairment defined as creatinine >1.4mg% and/or urinary 

microalbumin/creatinine ratio above 100 µg/mg creatinine in 2 consecutive assays and liver disease), 

hospitalizations (defined as ≥24 hours admission to a hospital department) and AIDS. End of follow 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 May 2024                   doi:10.20944/preprints202405.0014.v1

http://www.hivdb.sanford.edu/hiv
https://doi.org/10.20944/preprints202405.0014.v1


 3 

 

up was defined as the last documented clinical visit for alive patients or the date of death for patients 

who died throughout the years of study. 

Statistical Analysis  

Data are presented as mean ± standard deviation (SD). Chi-square tests, Mann-Whitney and 

Person Correlation were used for statistical analysis. P≤0.05 was considered statistically significant. 

For multiple comparisons, we used alpha adjustments. Backward stepwise logistic regression 

analysis was conducted to identify association between the independent variables (sex, age at 

diagnosis, CD4 count at diagnosis, VL at diagnosis) and the dependent variables (death, AIDS). 

3. Results  

Five hundred fifty seven, 223 (40%) males and 334 (60%) females, HIV patients were included in 

the present study. all patients were immigrants from Ethiopia (Africa) diagnosed with HIV in Neve-

Or or Hadassah HIV/AIDS centers during the years 2000-2015. The ratio between females and males 

(60/40) HIV patients did not change significantly along the years of the study. All patients were 

infected with type C virus via heterosexual contacts. 

Most of the patients, females as well as males, immigrated to Israel from small rural villages 

with low levels (<8 years) of formal education. The socioeconomic status of the females and males in 

our study was similar. Only 40% of our patients worked at the time of the study (40% and 38% for 

males and females, respectively; P=NS). 55% of the males were married compared to 36% of the 

females (p=0.0001). About 35% of the patients were divorced (P=NS between males and females). 

Interestingly, significantly more females than males (16% vs. 5%; P=0.0002) were widowers. Partners 

of 41% of our male and 36% of our female patients (P=NS) were known to be also infected with HIV.  

As can be seen in Table 1, at the time of HIV diagnosis the male patients were significantly older 

(43.2±13.2 years) compared to the female patients (35.4±12; P<0.0001). HIV male patients were 

presented with higher VL, compared to females. 45% of our male patients presented with high VL 

(>100,000 copies/ml) as compared to 31% of the HIV female patients (P=0.0008) (Table 1). At the time 

of HIV diagnosis, the immune system of the males was more impaired than that of the female 

patients; the mean CD4 cells count of the males was significantly lower compared to the females 

(241±178 vs. 303±219 cells/µl; P=0.0006). Moreover, fewer males than females presented with high 

(>350cells/µl) CD4 cell counts whereas the proportion of males in the lower range of CD4 cell counts 

(<50 cells/µl) was much higher (15% vs. 8% for males and females, respectively; P=0.011) (Table 1). 

Since the immune system of patients firstly diagnosed with HIV at older age (>50 years) was shown 

to be less functional (↓CD4) than that of the younger patients [18], we compared the CD4 cell counts 

of our older males and females (diagnosed above the age of 50 years). As was shown for the entire 

group of patients (Table 1), the CD4 cell counts of the older males at the time of HIV diagnosis was 

significantly lower compared to the counts of the older HIV female patients (195±155 vs. 316±273 

cells/µl  for older males and older females, respectively ; P=0.0046). The rate of AIDS at the time of 

HIV diagnosis was significantly higher among our male patients (Table 1).  

Table 1. Clinical and laboratory characteristics of 223 males and 334 females at the time of HIV 

diagnosis. 

  Females Males     

P<0.0001 
35.4±12 43.2±13.2 Mean(±SD) 

Age at diagnosis (years) 
 18-78 21-78 Range 

NS 237,423±757,552 372,087±759,142 Mean(±SD) 
VL at diagnosis 

(copies/ml) 

P=0.0008 103(30.84%) 100(44.84%) No. of patients (%) 
VL>100,000(copies/ml) at 

diagnosis 

P=0.0006 
303±219 241±178 Mean(±SD) 

CD4(cells/µl) at diagnosis  
4-1,460 5-849 Range 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 May 2024                   doi:10.20944/preprints202405.0014.v1

https://doi.org/10.20944/preprints202405.0014.v1


 4 

 

P=0.011 26(7.78%) 33(14.80%)  <50 CD4 cells/µl; No. (%) 

NS 100(29.94%) 67(30.04%)  50 - 200 

NS 86(25.75%) 64(28.70%)  200 - 350 

P=0.0104 112(33.53%) 52(23.32%)  >350 

NS 10(2.99%) 7(3.14%)  Unknown 

NS 

52(15.57%) 41(18.39% ) Yes; No. (%)  
AIDS at diagnosis 

(CDC criteria) 
275(82.34%) 178(79.82%) No; No. (%) 

7(2.10%) 4(1.79%) Unknown 

The mean follow-up period from the time of HIV diagnosis was similar in the two groups of 

patients (9.6±4.3 years for males and 10.2±4 years for females). Overall about 6000 patients' years.  As 

can be seen in Table 2, there were no differences in compliance to treatment, the number of HAART 

medication switches (per patient) and the number of clinical visits (per patient) during the last year 

of the study between male and female HIV patients. Not surprisingly, the portion of HIV females 

(mainly at the child bearing age) treated with NNRTI HIV medication was significantly lower than 

that of males (Table 2). 

Table 2. Follow up and treatment regimens of 223 males and 334 females HIV patients. 

 Females Males   

NS 
10.2±4 9.6±4.3 Mean(±SD) 

Years of follow-up 
 1-16  1-16 Range 

NS 

 

205(67.4%) 134(66.7%) High  Compliance to treatment 

No. (%) 99(32.6%) 67(33.3%) Low  

NS 
1.81±1.5 1.57±1.5 Mean (±SD) 

No. of treatment changes per patient 
0-9 0-11 Range  

P=0.0111 157(49.1%) 80(36.7%) Integrase inhibitor  

Current treatment  

No. (%) 

P=0.0001 67(20.9%) 82(37.6%) NNRTI 

NS 57(17.8%) 40(18.3%) PI 

NS 11(3.3%) 7(3.2%) Other  

NS 28(8.8%) 9(4.1%) No treatment 

NS 
 

1.81±1.5 1.57±1.5 Mean (±SD) 
No. of treatment changes 

0-9 0-11 Range  

NS 
 

3.85±2.51 4.28±3.54 Mean (±SD) No. of visits in last year 

As can be seen in Table 3, the rate of comorbidities observed in our cohort along the follow up 

period was low. The males had significantly more ischemic heart disease, myocardial infarction, 

cerebrovascular accidents or transient ischemic attacks than females, though the rate was quite low 

(Table 3).  The rates of the other morbidities, Diabetes mellitus (type II), Hypertension, renal 

impairment and malignancy were similar in the two groups of patients. Clinical liver diseases were 

not observed in our cohort. It should be noted that the prevalence of HBV (12%) and HCV (1%) among 

our males and females HIV patients is very low.  

Table 3. Comorbidities of 223 male and 334 female HIV patients along the follow up period. 

 Female Male Comorbidities  

P=0.034* 

325(97.3%) 215(96.4%) No  

IHD/MI 0(0%) 3(1.3%) Yes  

9(2.6%) 5(2.2%) Unknown  

P=0.027* 

322(96.4%) 211(94.6%) No  

TIA/CVA 3(0.8%) 8(3.5%) Yes 

9(2.6%) 4(1.7%) Unknown  
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NS 
 

295(88.3%) 191(85.6%) No  

DM type II 30(8.9%) 29(13 %) Yes  

9(2.6%) 3(1.3%) Unknown 

NS 
 

282(84.4%) 184(82.5%) No 

HTN 44(13.1%) 36(16.1%) Yes  

8(2.3%) 3(1.3%) Unknown 

NS 
 

306(92.5%) 198(88.7%) No  

Renal impairment 16(4.7%) 20(8.9%) Yes  

14(4.1%) 5(2.2%) Unknown 

NS 
 

309(92.5%) 202(90.5%) No  

Malignancy   16(4.7%) 16(7.1%) Yes  

9(2.6%) 5(2.2%) Unknown 

In addition to the patients who were presented with AIDS at the time of HIV diagnosis (Table 

1), 95 patients developed new AIDS during the years of the study. As can be seen in Table 4, this 

occurred in males (23%) significantly (P=0.011) more than in the female HIV patients (14%). The main 

new AIDS defining clinical conditions were infections. The mean CD4 cell counts, at the end of the 

study was significantly higher in the female HIV patients (493±268 vs. 382±215 cells/µ l for females 

and males, respectively; P=0.0001). Similar significant differences in CD4 cell counts at the end of the 

study were observed among the younger patients (498±244 vs. 311 ±190 cells/µl for females and males 

younger than 50 years, respectively; P=0.0006) and the older patients (480±244 vs 311±190cells/µl for 

females and males older than 50 years, respectively; P=0.0001). Furthermore, CD4 cell counts at the 

end of the study were significantly higher in females than in the male patients regardless of their CD4 

cell counts at the time of HIV diagnosis (403±250 vs. 287±171 cells/µl P= 0.001, 509±269 vs.422±223 

cells/µl P=0.03, 566±254 vs.486±211 cells/µl P=0.04 for females and males presented at the time of HIV 

diagnosis with CD4 cell counts below 200, between 200-350 and above 350cells/µl, respectively). At 

the end of the study the mean VL as well as the rate of patients (65%) achieving LDL were similar 

between the females and males HIV patients. 

Fifty seven (10%) of or patients died throughout the years of the study. as can be seen in Table 4 

and Figure 1, mortality was significantly higher among the males (16.7%) compared to the female 

(6.5%) HIV patients.   

Table 4. Clinical and laboratory outcome of 223 males and 334 females HIV patients. 

 Females  Males  

P=0.011 

45(13.4%) 50(22.4%) yes 
New AIDS event 

No. (%) 
274(82%) 167(74.8%) no 

9(2.6%) 6(2.6%) Unknown   

P=0.0003 
304(93.5%) 179(83.3%) No. (%) Alive 

20(6.5%) 34(16.7%) No. (%) Dead 

P=0.0001 
493±268 382±215 Mean (±SD)   

CD4 (cells/µ l) at end of study 
4-1,460 5-1,171 Range  

NS 
72,166±580,675 76,646±393,284 Mean  (±SD) 

VL (copies/ml) at end of study 
19-8,240,365 19-4,150,000 Range  

NS 

95(28.44%) 63(28.25%) No 

LDL at end of study 222(66%) 141(63.23%) Yes 

17(5.09%) 19(8.52%) Unknown 
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4. Discussion  

The main finding of our study is that gender has an effect on the course of HIV. At the time of 

HIV diagnosis females presented at younger age with higher CD4 cell counts compared to HIV male 

patients. Furthermore, females with HIV had a better outcome than males with less new AIDS events, 

enhanced reconstitution of their immune system (higher CD4 cell counts) and higher survival rates 

.These significant advantages were preserved when comparing males and females at the same age 

groups. 

The results of previous studies aimed to compare differences in the course of HIV between 

females and males are controversial [13–16]. This probably due to differences between the male and 

female groups of HIV patients in those studies, regarding the route oh HIV acquisition, 

socioeconomic and educational status and access to healthcare and treatment. Those differences have 

a major effect on the course of HIV infection. Therefore we chose to study a homogenous group of 

females and males HIV patients. All patients immigrated to Israel from Ethiopia, thus they have 

similar genetic background. The females and the males in our study have similar educational and 

socioeconomic status, they have similar good access to healthcare and treatment and all were infected 

with type C HIV virus via heterosexual contacts. This enabled us to study the real effect of gender on 

the course of HIV infection. 

Our study has several limitations. First all our patients were infected via heterosexual contacts 

with type C HIV virus. In patients with other HIV subtypes the gender effect may be different. 

Second, we studied a specific group of patients regarding their background and socioeconomic 

status. Our results may not apply to other groups of patients. The study's advantages include a 

specific cohort that enabled us to isolate and to investigate the real effect of gender on HIV. This study 

is relevant to the large HIV population in sub-Saharan Africa. Finally, the follow up period is quit 

long (mean of 10 years), longer follow up studies may be needed in order to define the effect of gender 

on the outcome of HIV. 

To conclude, in our cohort we showed that the presentation, clinical course and outcome of HIV 

males is less favorable, compared to females, with higher rates of immunological impairment, AIDS 

and mortality.  
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