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INTRODUCTION 

Human immunodeficiency virus/ acquired 

immunodeficiency syndrome (HIV/AIDS) remains one of 

the leading causes of morbidity and mortality around the 

world. It was recently estimated that over 35.9 million 

adults are infected with HIV, however, only about 27.4 

million (73%) are currently on ART, with 66% virally 

suppressed.1 The majority of newly infected patients are 

from low- and middle-income countries, such as Asia, 

Africa, and the Pacific.2 Despite a global decline in HIV 

incidence, in Asia, the increase is disproportionate among 

different subpopulations, and the number of newly 

infected male cases remains significantly higher than 

females.3-5 In Asia, the proportion of patients who 

received ART increased dramatically from 17% in 2010 
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to 54% in 2018, nevertheless this number was still lower 

than the global figure (62%).3,4  

The HIV VL has been considered to be the most 

important marker to monitor disease progression and a 

VL>1,000 copies/ml is found to be associated with 

treatment failure and increased progression to AIDS.6,7 

Most of the patients receiving ART treatment showed 

viral suppression after six months of therapy, which 

means the viral transmission was minimized.8 The 

guidelines by the Vietnamese ministry of health define 

viral suppression as undetectable VL (VL less than 20 

copies/ml), associated with minimized risk of HIV 

transmission.9 However, the VL is analyzed only once per 

year, and up to 9.38-64.1% of patients still show 

detectable VLs, which eventually might lead to treatment 

failure, studying factors associated with detectable VL is 

crucial to prevent unsuppressed VL occurring in 

patients.10-12 

Several factors associated with increased VL have been 

identified in different study settings including males, 

older age, having certain HLA genotypes, HIV clinical 

stage, low CD4 T cell counts (<50 cells/mm3), 

coinfection with sexually transmitted diseases, alcohol 

consumption, smoking, low body weight, prior 

tuberculosis, and ART duration.13-16 To better understand 

factors associated with lack of viral suppression in male 

patients in Vietnam, the demographic and clinical 

characteristics of patients enrolled at Bach Mai hospital, 

Hanoi, Vietnam, and the association with lack of viral 

suppression were assessed. 

METHODS 

The study was designed as a cross-sectional study 

including HIV-infected patients enrolled and treated with 

first line ART for at least one year at the outpatient’s 

clinic at the Centre for Tropical Diseases, Bach Mai 

hospital, Hanoi, Vietnam from January to June 2019 (to 

have the record for CD4 T cell counts and HIV VL). 

Patients treated with second or third-line ART were 

excluded from the study. The patients were explained 

about the study objective and plan before signing the 

consent forms. Ethical permission was obtained from the 

institutional review board of Dinh Tien Hoang institute of 

medicine, Hanoi, Vietnam, under registration number 

IRB-007.  

Clinical data, HIV VL, and factors associated with 

unsuppressed VL in HIV-infected patients receiving 

antiretroviral therapy were collected from the patients' 

medical records, including CD4 T cell counts, HIV VL, 

duration of ART, serum level of the liver enzymes 

alanine transaminase (ALT) and aspartate transaminase 

(AST), opportunistic infections (OIs), creatinine, 

hemoglobin, HIV/OI co-infection, clinical stage, sexually 

transmitted infection (STI), WHO clinical stage, hepatitis, 

tuberculosis, and preventive tuberculosis treatment.13,18 

The demographic characteristics included gender, age, 

body mass index (BMI), birthplace, living place, 

employment status, education, and alcohol consumption. 

Data analysis 

The studied outcome was a detectable VL (20 

copies/ml). BMI is defined as weight in kg/squared height 

in meter (kg/m2). Weight status was categorized as 

underweight: BMI <18.5, healthy weight: BMI: 18.5-<25, 

and overweight or obesity: BMI 25.17 The collected data 

were assembled using Epidata 3.1 (Epidata, "The Epidata 

Association" Odense, Denmark”, 

https://www.epidata.dk/index.htm) and analyzed by Stata 

12.0.20 (Stata Corp LLC, Texas, USA). Pearson's Chi-

square/Fisher's exact test was used to compare 

proportions between detectable and undetectable VL 

groups with qualitative variables. Median with 

interquartile range (IQR) with Man-Whitney was used to 

present quantitative variables between two groups. 

Logistic regression was used to examine the associations' 

crude and adjusted odds ratios (OR) and 95% confidence 

intervals (95% CI).  

RESULTS 

A majority of patients were heterosexual men (60.8%). 

The age median was 33.6 years (IQR, 28-40 years). Most 

of them (79.4%) were in a normal BMI range. Using 

alcohol was reported by 71.6% of the participants. There 

were 37 patients (19%) having a history of tuberculosis 

infection, and 84 (43.3%) being positive for hepatitis. 

About 75.7% had at least one opportunistic infection. 

About 12.4% of the participants in this study had a 

detectable VL value (Table 1). 

A difference between the two groups was observed about 

the percentage of alcohol consumption (69.4% in 

undetectable VL vs. 87.5% in detectable VL). Serum 

levels of clinical markers are shown in Table 2. There 

were a number of patients with elevated ALT and AST 

levels in both groups. The factors associated with the lack 

of viral suppression analyzed by univariate and 

multivariate models were presented in Table 3. Men who 

have sex with men (MSM) patients were more likely to 

have high VL compared to heterosexual patients 

(aOR=12.14, 95% CI: 1.48-99.49). In addition, 

participants living in rural areas were associated with 

high VL (aOR=4.63, 95% CI: 1.04-20.57). Not receiving 

tuberculosis preventive treatment was ten times as likely 

to have high VL (aOR=9.92, 95% CI: 1.17-84.10). CD4 

cell count was inversely related to VL; compared to those 

with CD4 350 cells/mm3, patients with a CD4 <100 

cells/mm3 were 269 times as likely to have detectable VL 

(aOR=269.58, 95% CI: 4.94-14721.27), while patients 

with CD4 T cell counts between 250-350 cells/mm3 were 

associated with detectable VL (aOR=6.32, 95% CI: 1.25-

31.06). On the contrary, opportunistic infection was 

negatively associated with detectable viral load 

(aOR=0.21, 95% CI: 0.05-0.96). 
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Table 1: Demographic and clinical characteristics of the HIV-infected study participants at Bach Mai hospital, 

Hanoi, Vietnam (n=194). 

Variables Total (%) 

Gender 

Heterosexual 118 (60.8) 

MSM 76 (39.2) 

Living areas 

Urban 96 (49.5) 

Rural 98 (50.5) 

Age (in years)  Median:  33.6 years (IQR, 28-40 years) 

Education 

≤Grade 5 10 (5.2) 

6-9 38 (19.6) 

10-12 57 (29.4) 

>12 89 (45.9) 

BMI (kg/m2) 

Underweight (<18.5) 22 (11.3) 

Normal (18.5-24.9) 154 (79.4) 

Overweight or obese (≥25) 18 (9.3) 

Alcohol consumption 139 (71.6) 

Tuberculosis preventive treatment 137 (70.6) 

Hepatitis 84 (43.3) 

Current opportunistic infections (OIs) 147 (75.8) 

WHO clinical stage 

Stage I 149 (76.8) 

Stage IV 1 (0.5) 

CD4 T cell counts (cells/mm3) 

<100 3 (1.5) 

100-<250 33 (17.0) 

250-<350 28 (14.4) 

≥350 130 (67.0) 

VL value 

Detectable VL (20 copies/ml) 24 (12.4) 

Undetectable VL 170 (87.6) 

Table 2: Factors associated with lack of HIV viral suppression in HIV-infected male patients treated with ART 

analyzed by univariable and multivariable regression analysis. 

Variables 
Detectable VL Undetectable VL  

Crude OR (95% CI) Adjusted OR (95% CI) 
N % N % 

Gender 

MSM 13 17.1 63 82.9 2.01 (0.85-4.75) 12.14 (1.48-99.49)  

Heterosexual men 11 9.3 107 90.7 1 1 

Age group (in years) 

<25 5 25.0 15 75.0 1 1 

25-<30 3 9.1 30 90.9 0.3 (0.06-1.43) 0.13 (0.01-1.38) 

30-<35 4 13.8 25 86.2 0.48 (0.11-2.07) 0.24 (0.02-1.56) 

35+ 12 10.7 100 89.3 0.36 (0.11-1.17) 0.52 (0.06-4.44) 

Living area 

Urban 8 8.3 88 91.7 1 1 

Rural 16 16.3 82 83.7 2.15 (0.87-5.28) 4.63 (1.04-20.57) 

BMI (kg/m2) 

Healthy weight  

(18.5-24.9) 
2 9.1 20 90.9 1 1 

Underweight (<18.5) 19 12.3 135 87.7 0.71 (0.15-3.28) 0.05 (0.002-1.10) 

Overweight or obesity 

(≥25) 
3 16.7 15 83.3 1.42 (0.38-5.37) 3.85 (0.43-34.80)  

Continued. 
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Variables 
Detectable VL Undetectable VL  

Crude OR (95% CI) Adjusted OR (95% CI) 
N % N % 

CD4 (cells/mm3) 

≥350 13 10.0 117 90.0 1 1 

250-<350 6 21.4 22 78.6 2.45 (0.84-7.15) 6.23 (1.25-31.06) 

100-<250 4 12.1 29 87.9 1.24 (0.38-4.09) 0.61 (0.06-5.41) 

<100 1 33.3 2 66.7 
4.50  

(0.38-53.09) 

269.58  

(4.94-14721.27) 

AST levels 

High levels (>20) 3 12.5 21 87.5 1.01 (0.99-1.02) 1.68 (0.32-8.69) 

Normal levels  

(10-20) 
21 12.4 148 87.6 1 1 

Opportunistic infection 

Yes 15 10.2 132 89.8 0.48 (0.19-1.18) 0.21 (0.05-0.96) 

No 9 19.1 38 80.9 1 1 

Sexually transmitted infection 

Yes 11 11.7 83 88.3 0.98 (0.97-1.00) 14.03 (0.72-272.78) 

No 13 13.0 87 87.0 1 1 

Tuberculosis preventive treatment 

No 3 5.3 54 94.7 0.42 (0.10-1.68) 9.92 (1.17-84.10) 

Yes 14 10.2 123 89.8 1 1 

Alcohol consumption 

Yes 21 15.1 118 84.9 1.21 (0.84-1.73) 1.55 (0.83-2.91) 

No 7 12.7 48 87.3 1 1 

Hepatitis 

Yes 9 10.7 75 89.3 0.76 (0.32-1.83) 0.58 (0.09-3.74) 

No 15 13.6 95 86.4 1 1 

Table 3: Factors associated with lack of HIV viral suppression in HIV-infected male patients treated with ART 

analyzed by univariable and multivariable regression analysis. 

Variables Crude OR (95%CI) Adjusted OR (95%CI) 

Gender 

Heterosexual men 1 1 

MSM 2.01 (0.85-4.75) 12.14 (1.48-99.49)  

Age group (in years) 

<25 1 1 

25-<30 0.3 (0.06-1.43) 0.13 (0.01-1.38) 

30-<35 0.48 (0.11-2.07) 0.24 (0.02-1.56) 

35+ 0.36 (0.11-1.17) 0.52 (0.06-4.44) 

Living area 

Urban 1 1 

Rural 2.15 (0.87-5.28) 4.63 (1.04-20.57) 

BMI (kg/m2) 

Healthy weight (18.5-24.9) 1 1 

Underweight (<18.5) 0.71 (0.15-3.28) 0.05 (0.002-1.10) 

Overweight or Obese (≤25) 1.42 (0.38-5.37) 3.85 (0.43-34.80) 

CD4 (cells/mm3) 

≥350 1 1 

250-<350 2.45 (0.84-7.15) 6.23 (1.25-31.06) 

100-<250 1.24 (0.38-4.09) 0.61 (0.06-5.41) 

<100 4.50 (0.38-53.09) 269.58 (4.94-14721.27) 

AST levels 

Normal levels (10-20) 1 1 

High levels (>20) 1.01 (0.99-1.02) 1.68 (0.32-8.69) 

Opportunistic infection 

No 1 1 

Yes 0.48 (0.19-1.18) 0.21 (0.05-0.96)  

Continued. 



Duc HTT et al. Int J Community Med Public Health. 2025 Feb;12(2):694-701 

                            International Journal of Community Medicine and Public Health | February 2025 | Vol 12 | Issue 2    Page 698 

Variables Crude OR (95%CI) Adjusted OR (95%CI) 

Sexually transmitted infection 

No 1 1 

Yes 0.98 (0.97-1.00) 14.03 (0.72-272.78) 

Tuberculosis preventive treatment  

Yes 1 1 

No 0.42 (0.10-1.68) 9.92 (1.17-84.10) 

Alcohol consumption 

No 1 1 

Yes 1.21 (0.84-1.73) 1.55 (0.83-2.91) 

Hepatitis 

No 1 1 

Yes 0.76 (0.32-1.83) 0.58 (0.09-3.74) 

 

DISCUSSION 

The current study evaluated factors associated with 

detectable viral load in HIV-infected male patients treated 

with ART in Bach Mai hospital, Hanoi, Vietnam. Our 

analysis showed that being an MSM, having low CD4 T 

cell counts, not receiving tuberculosis preventive 

treatment and living in rural areas were found to be 

positively associated with lack of viral suppression, while 

acquiring at least one opportunistic infection was unlikely 

to be associated with detectable viral load. 

HIV infected MSM were reported to have higher levels of 

viral load compared to heterosexual men with higher 

transmission odd ratio both before and after ART 

treatment.19-21 Higher HIV viral load was found in 

patients with low CD4 T cell counts. In this study, HIV 

infected MSM participants showed higher levels of CD4 

T cell counts despite higher levels of viral replication. 

Another factor related to viral suppression was the early 

ART initiation.22,23 However, we could not access the 

time of ART initiation in HIV infected MSM, thus it is 

difficult to draw conclusions regarding the correlation 

between being MSM and having high levels of viral 

replication. Stirratt et al suggested that the increased 

censoring engagement in MSM participants might lead to 

condom less intercourse and thus facilitate sexual 

transmission from high viral load partners.24 

High HIV viral load was more likely to be found to be 

associated with markers related to HIV progression 

including low CD4, low body weight, and more advanced 

WHO clinical stages.13  AIDS-associated opportunistic 

infections at have been frequently found in patients with 

increased plasma HIV viremia levels.25 However, in the 

current study, association between WHO clinical stage 

and elevated HIV viral load has not been observed, 

presumably due to limited patients at more advanced 

clinical stages. As acquiring opportunistic infection at 

WHO clinical stage I might not distort the immune 

function, including immune activation, increased viral 

replication might not be a direct consequence of 

opportunistic infection in the current participants. On the 

contrary, an inverse correlation between opportunistic 

infection and VL were found. Most of the patients had 

been treated for opportunistic infection, which might be 

beneficial for patients in terms of viral replication.  

Consistent with the previous finding, an association 

between lower CD4 T cell counts and elevated viral load 

levels was found.26 Low CD4 T cell counts as the result 

of CD4 T cell depletion, especially memory T cells, was 

considered as one of the consequences of immune 

activation, reflected by increased T cell activation 

markers.27-29 Buzon et al hypothesized that elevation of 

HIV active replication might drive immune activation, 

thus leading to lower CD4 T cell counts.30  CD4 T cell 

counts, and HIV viral load have been considered as the 

surrogate markers to monitor disease progression under 

ART treatment, and viral load has proved to be a better 

marker for monitoring the progression. Several studies 

have indicated that CD4 T cell counts could be more 

beneficial as predictor of HIV/AIDS progression 

compared to HIV vial load, suggesting that CD4 T cell 

counts are still an important marker for disease 

progression under certain circumstances.7,17,31 

Tuberculosis as the opportunistic infection has frequently 

been found in HIV infected patients in Vietnam and a link 

has been established between tuberculosis incidence and 

lack of virological suppression.32-37 However, it remains 

uncertain whether increased viral replication, combined 

with immune system deterioration, elevates the risk of 

tuberculosis acquisition, or if tuberculosis infection might 

facilitate viral replication in HIV-infected individuals. 

Goletti et al observed an increase of plasma viral load in 

patients with active tuberculosis (5-to 160-fold) and 

subsequent reduction of viral load as the tuberculosis 

treatment initiated, suggesting that controlling 

tuberculosis might be beneficial in suppressing HIV viral 

replication.38 Pollack et al argued that the immune 

activation induced by mycobacterium tuberculosis may 

lead to further immune activation, weakening the immune 

response and thus, inability to suppress viral replication.13 

Bulage et al suggested that tuberculosis treatment might 

have certain pharmacokinetics drug interactions with 

ART, thus favouring the ART treatment.39 In line with 
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this, we found the association between not having 

tuberculosis preventive treatment and detectable viral 

load. Therefore, the tuberculosis preventive treatment 

might be beneficial in HIV infected patients in countries 

with high incidence of tuberculosis.  

Living in rural areas was also found to be associated with 

lack of viral suppression. Higher levels of plasma viral 

load have been described as the consequence of increased 

drug resistance, especially in rural patients.40  Limited 

transportation, shortage of healthcare services and 

cultural differences, and higher levels of social stigma in 

rural areas have been shown to account for the increased 

viral load.41 Additionally, Parker et al claimed that 

patients in rural areas face different barriers to care and 

treatment adherence, compared to persons in urban 

areas.42 Therefore, a more comprehensive intervention 

should be focused on patients living in rural areas in order 

to reduce treatment failure in these patients.  

The current study investigated the factors associated with 

lack of viral suppression in HIV infected patients treated 

with ART at the outpatient clinic, Bach Mai hospital, 

Hanoi, Vietnam. There are several limitations in the 

study. Firstly, the patients were chosen in Bach Mai 

hospital, which might not represent the all-HIV infected 

men in Vietnam. Secondly, the study included possible 

associated factors, based on the established factors that 

have been found earlier, but other factors might be 

missing, which should be taken into consideration when 

interpreting the findings. Furthermore, the study was 

designed as a cross-sectional study so that only associated 

factors could be evaluated, risk factors and causal 

relationship cannot be analyzed. Finally, the analyses 

could be affected by the relatively low numbers of 

patients and other potential profound variables. 

CONCLUSION 

In the cohort of HIV infected patients treated with ART at 

Bach Mai hospital, Hanoi, Vietnam, being an MSM, 

having low CD4, living in rural areas and not having 

tuberculosis preventive treatment were found to be 

associated with increased odds of having a high VL, 

while having opportunistic infection might also be 

associated with viral suppression. The results suggest that 

further intervention programs should focus on HIV 

infected patients, especially MSM patients and patients 

living in rural areas. 
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