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Abstract 

 

Acquired immunodeficiency syndrome (AIDS) is a collection of symptoms 

and infections that arise due to damage to the human immune system due 

to infection with the Human Immunodeficiency Virus (HIV). The number 

of HIV patients at Panti Wilasa Hospital continues to increase from every 

year in 2018 the number is 150 HIV / AIDS patients. The purpose of this 

study was to analyze the factors that influence the increase in CD4+ levels 

of HIV / AIDS patients receiving ARV therapy at Panti Wilasa Citarum 

and Dr. Cipto Hospitals Semarang. This research is a quantitative study, 

with a cross-sectional approach. The minimum sample of the study was 38 

respondents using simple random sampling technique. Data analysis in this 

study using Multiple Logistic Regression. The results of the study, the most 

influential variables were clinical stage (p=0.000), and concomitant disease 

tuberculosis (p = 0.14) on the increase in CD4+ levels. The risk of HIV / 

AIDS transmission in Indonesia is the highest and until now, there is no 

cure for HIV. ARV therapy can inhibit the development of the HIV virus, 

giving ARVs is given if the CD4+ level is less than 500 cells / mm3, or there 

are other conditions in HIV patients. The importance of early awareness in 

ARV therapy for early initiation of ARVs is proven to be clinically 

beneficial, useful for prevention, increase life expectancy and reduce the 

incidence of HIV-related infections. 
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INTRODUCTION 

Acquired immunodeficiency syndrome 

(AIDS) is a group of symptoms and infections 

(or: syndromes) that arise due to damage to the 

human immune system due to infection with the 

Human Immunodeficiency Virus (HIV). In 2015, 

there were 34 million cases of HIV / AIDS in the 

world. The world AIDS management agency 

(UNAIDS). gave the predicate that Indonesia is 

one of the countries in Asia with a fast growing 

epidemic (UNAIDS, 2013). According to the 

Directorate General of PP & PL Ministry of 

Health of the Republic of Indonesia (2015), HIV 

/ AIDS cases in Indonesia in 2015 reached 

69,197 people. Semarang City in 2018 achieved 

the highest case value from the previous years, 

namely 640 cases from 434 cases in the previous 

year (Menkes, 2014). 

Semarang City is the city with the highest 

number of HIV / AIDS in Central Java, because 

it is a metropolitan city that has high mobility 

both socially and culturally, so this affects the 

pattern of community life, such as increasing 

risky behavior. Due to the high morbidity rate 

due to HIV, the Ministry of Health of the 

Republic of Indonesia appointed several 

hospitals as special referral hospitals for HIV and 

AIDS sufferers according to the Indonesian 

Ministry of Health No.782. Panti Wilasa 

Hospital is a type C hospital in the city of 

Semarang. This hospital is one of the hospitals 

designated as a referral hospital and received an 

award from the Ministry of Manpower and 

Transmigration of the Republic of Indonesia on 

December 7, 2012 as AIDS Care Hospital. 

The number of HIV patients at Panti 

Wilasa Hospital continues to increase from year 

to year in 2018, as many as 150 HIV / AIDS 

patients registered at Panti Wilasa Citarum 

Hospital and Dr. Cipto, the number of HIV 

patients in both Panti Wilasa Hospitals tends to 

fluctuate due to patient mortality. High HIV, this 

is because patients who come to the hospital are 

already in a very low CD4+ condition and many 

opportunistic infections. The Panti Wilasa 

Citarum Hospital is a referral place for taking 

ARV drugs, which is appointed directly by the 

Ministry of Health, and Dr. Cipto Panti Wilasa 

Hospital is a branch hospital of Panti Wilasa 

Citarum for HIV/ AIDS patients who want to 

seek treatment. 

Previous research is used as a reference to 

compare research results based on the 

observations and findings of the researchers. The 

location of the difference in this study is adding 

several variables, namely comorbidities 

(Tuberculosis and hepatitis C), is there an effect 

on the increase in CD4+ levels. In addition, the 

location of this research was carried out at Panti 

Wilasa Citarum Hospital and Dr. Cipto 

Semarang where previously, other researchers 

had never done it, especially in terms of what 

factors influenced the increase in CD4+ levels. 

The high transmission rate of HIV / AIDS 

in Indonesia and until now there has been no 

drug that can cure HIV. ARV therapy can inhibit 

the development of the HIV virus in the body of 

Host, ARVs are not able to kill the virus, but can 

slow its growth. 

The purpose of this study was to analyze 

all the factors that could influence the increase in 

CD4+ levels of HIV / AIDS patients receiving 

ARV therapy, then to determine the strength of 

the relationship and determine the factors that 

were very influential. 

For the public, knowing the importance of 

early awareness in ARV therapy for early 

initiation of ARVs is proven clinically beneficial, 

useful for prevention, increasing life expectancy 

and reducing the incidence of HIV-related 

infections (Menkes, 2014). 

METHOD 

The study was conducted using a cross-

sectional approach. The population are patients 

at Panti Wilasa Hospital. In this study were 96 

patients. The minimum sample in this study was 

obtained by counting using the Lameshow 

formula, namely 38 respondents. 

Gender, age, education, occupation, 

number of opportunistic infections, initial CD4+ 

level, duration of therapy, type of ARV regimen, 
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clinical stage, complementary diseases 

tuberculosis and Hepatitis C were independent, 

the dependent variable in this study was an 

increase in CD4+ levels. The instrument in this 

study used a questionnaire sheet and patient 

observation sheet. 

In this study, multivariate analysis was 

carried out, namely to see the variables that had 

the most influence on the independent variables 

and the dependent variable using the Multiple 

Logistic Regression Test. 

RESULTS AND DISCUSSION 

This research was conducted at Panti 

Wilasa Citarum Hospital and Dr. Panti Wilasan 

Hospital. Cipto Semarang in October-November 

2019 with the aim of knowing the factors that 

most influence the increase in CD4+ levels 

 

Table 1. Univariate Analysis 

Variable Category Frequency Presentation 

Gender 
Men 22 57.9 

Woman 16 42.1 

Age 
12-35 years  14 36.8 

36-65 years 24 63.2 

Education 

SD, SMP, SMA 14 42.2 

College 

 

12 31.6 

Profession 
Work 21 55.3 

Unemployment 17 44.7 

Opportunistic Infections 

 

With IO 

 

23 60.5 

No IO 

 

15 39.5 

Initial CD4 + levels 

 

< 350 cell/iu 20 52.6 

>350 cell/iu 18 47.4 

Duration of Therapy <12 Years 

>12 Years 

 

22 

16 

57.9 

42.1 

Regimen Type Line 1 

Line 2 

 

20 

18 

52.6 

47.7 

Clinical Stage Minor 

Major 

 

21 

17 

55.3 

44.7 

Treatment Program Adherence 

 

Disobedient Obedient 20 

18 

55.3 

44.7 

Concomitant Diseases 

(Tuberculosis) 

 

Yes 

No 

21 

17 

55.3 

44.7 

Comorbidities (Hepatitis C) 

 

Yes 

No 

14 

24 

36.8 

63.2 

Increase in CD4+ levels <50 cell/ui 

>50 cell/ui 

13 

25 

34.2 

65.8 

 

Based on table 1 shows that the male 

gender is 22 people (57%). At the time of 

observation in the field of gender affects the 

increase in CD4+ levels both in positive and 

negative factors. A similar study conducted by 

Yogani et al (2015) shows that women tend to 



Dini Wurnaning Budi, et al./ Public Health Perspectives Journal 6 (2) 2021 124-133 

127 

 

have a good level of adherence than men. A study 

in 69 hospitals in Spain with a total number of 

respondents with 2620 people living with HIV / 

AIDS, showed that the mean CD4+ value in 

women was higher than that of men, although on 

the other hand it also showed that men had a 

lower viral load value to "undetectable" (Levine 

et al, 2011). 

The age is categorized into 2, namely the 

age of 12-35 years and 36-65 years as many as 24 

respondents (63%) aged 36-65 years. PLWHA 

when infected with HIV aged more than 30 years 

had a better response to ARV than PLWHA who 

was 18-29 years old. Another study suggested 

Boniphace et al (2011), that older people living 

with HIV / AIDS tend to be more adherent to 

treatment, as evidenced by a lower detectable 

viral load and a faster increase in CD4+ levels. 

 Education is categorized into 2 SD, 

SMP, SMA and Higher Education. A total of 14 

(42.2%) on average have elementary, junior high 

school education. Research conducted by 

Adiningsih et al (2018) that knowledge about 

HIV and adherence to antiretroviral therapy is 

technical knowledge obtained through 

counseling activities by medical personnel, and 

not always obtained by PLWHA during formal 

education. 

Jobs were categorized as working and not 

working as many as 21 (55.3%) of the 

respondents worked. The time a person spends 

doing activities including work can affect how 

often a person accesses health services. A similar 

study conducted by Adiningsih et al (2018) found 

a significant relationship between work status 

and a 2.9 higher risk of experiencing 

immunodeficiency than respondents who did not 

work. The existence of work pressure and fatigue 

are indicated as causes of immunodeficiency in 

working PLWHA. According to the results of 

research by Pettifor et al (2013), PLWHA with 

established jobs will have better mental health 

than PLHIV who do not have a job or PLWHA 

with temporary and high-risk jobs. Temporary 

and high-risk jobs can lead to job losses, future 

economic uncertainty, and stressful job 

pressures. The existence of work pressure and 

fatigue are indicated as causes of 

immunodeficiency in working PLWHA. The 

results of the research by Aprita et al (2010) 

showed that HIV / AIDS patients who visited the 

VCT Clinic at Arifin Achmad Hospital, Riau 

Province, based on the type of work, were mostly 

self-employed as many as 46 people (52.27%). 

The results of this study support the results of 

Purnama's (2010) research at the Tanjung 

Marowa Health Center, Medan which states that 

the largest type of work is self-employed as much 

as 46.0%. 

Opportunistic infections are divided into 2, 

namely there are OIs and no OIs. A total of 23 

(60.5%) had opportunistic infections on average. 

Opportunistic infections occur because of 

severely decreased immunity. The number of 

CD4+ cells in the blood is a reliable indicator to 

monitor the severity of immune damage caused 

by HIV. Similar research conducted by Fajar 

(2013) that OIs can occur in people with HIV / 

AIDS, namely pulmonary tuberculosis, chronic 

diarrhea, etc., of all opportunistic infections 

found in HIV / AIDS sufferers, there is an 

increase in the incidence of OIs which is 

proportional to the decrease in CD4 + levels in 

patients. People with HIV and AIDS are at 26-31 

times greater risk of developing opportunistic 

infections such as tuberculosis, compared to non-

HIV infected individuals (Valdivia et al, 2017). 

Initial CD+ levels were categorized into 2 

categories <350 cells / ui, totaling 10 respondents 

experienced an increase in CD4+ levels <50 cells 

/ ui and categories> 350 cells / ui 3 respondents 

experienced an increase in CD4+ levels <50 cells 

/ ui The results showed that PLWHA with 

population values CD4+ levels <50 cells / mm3 

had a fourfold risk of not increasing to> 200 cells 

/ mm3 during the 12 months of therapy. Longer 

therapy, which is up to 5 years, can increase the 

population value of CD4+ levels to above 500 

cells / mm. In the study, as many as 3 (4.47%) 

subjects who started therapy with CD+ count 

values <50 cells / mm3 and all of them increased, 

but did not reach 350 cells / mm3 with a duration 

of therapy between 10- 33 months (Hutapea et al, 

2017). 
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Duration of therapy was categorized into 2 

<12 years and> 12 years. A total of 22 (57.9%) 

length of therapy was received by respondents 

was <12 years. Research conducted by 

Adiningsih et al (2018) stated that the duration of 

therapy had an effect on increasing CD+ levels, 

respondents who received ARV therapy for 13-24 

months experienced the highest increase in CD4+ 

levels compared to those who received ARV 

therapy for ≤12 months. 

Types of drug regimens were divided into 

2, namely line 1 and line 2, as many as 22 (57.9%) 

on line 1 therapy. First-line ARV therapy aims to 

inhibit viral DNA transcription. A similar study 

conducted by Yogani et al (2015) stated that ARV 

therapy guidelines were divided into first and 

second lines depending on the success of therapy. 

Most of the respondents who underwent first-line 

ARV therapy experienced an increase in their 

CD4+ count. 

The clinical stage is divided into 2, namely 

mild and severe. A total of 22 (55.3%) 

respondents experienced a mild clinical stage. 

ARV therapy was started when the CD4+ count 

was ≤350 cells / mm3 or at clinical stage III / IV. 

In clinical stage III, it is usually accompanied by 

quite severe opportunistic infections, such as oral 

candidiasis and tuberculosis. In a previous study, 

clinical stage at first arrival was not associated 

with an increase in CD4+ levels (p = 0.188). 

Initially, it was thought that the advanced clinical 

stage (Stage III and IV) would experience a 

slower increase in CD4+ levels than the initial 

stage. This is based on the presence of a heavier 

number of opportunistic infections found at an 

advanced stage and usually an advanced stage 

tends to have a lower CD4+ count compared to 

the early stage (Yogani et al, 2015). 

Treatment program adherence in the non-

adherent category 10 respondents experienced an 

increase in CD+ levels <50 cells / ui. A similar 

study by Pearson's correlation test showed that 

there was a statistically significant relationship 

with a strong correlation strength (r = 0.601) 

between adherence level and CD4 cell count in 

HIV / AIDS patients at the VCT clinic of 

Sanglah Hospital in the period September - 

November 2014 (p <0.05) (Manuaba et al, 2017). 

Chalker et al (2010) conducted a similar study. In 

78 facilities, we interviewed 1,631 patients and 

reviewed 8,282 records. Difficulty taking notes 

prevented data collection at two facilities. 

Overall, 94.2% of patients reported perfect 

adherence; dispensed drugs covered 91.1% of the 

days in the retrospective period of six months; 

13.7% of patients had a distance of more than 30 

days in their divided treatment, 75.8% patient 

comes to the clinic on or before the next 

appointment date and 87.1% of patients came 

within 3 hours. 

Concomitant diseases (tuberculosis) in the 

respondents on average they have comorbidities 

(tuberculosis) as much as 21 (55%). People with 

HIV and AIDS are at 26-31 times greater risk for 

developing opportunistic infections such as 

tuberculosis, compared with non-HIV infected 

individuals (Valdivia et al, 2017). 

Concomitant disease (Hepatitis C) in 

respondents on average they do not have 

comorbidities (Hepatitis C) as much as 24 

(63.2%). Hepatitis C virus is the second cause of 

viral infection epidemics after human 

immunodeficiency virus (HIV) in the last two 

decades. Hepatitis C is most easily transmitted 

via parenteral routes such as injection narcotics 

and blood transfusions, but it is difficult to 

transmit via the sexual route (Adiningsih et al, 

2018). 

Adherence to taking medication is divided 

into 2 categories, namely adherence and non-

compliance. As many as 20 (55.3%) respondents 

did not comply in taking the drugs that had been 

given. Patient adherence to medication was 

associated with an increase in CD4+ counts (p 

<0.001) and the non-adherent group had a 

relative risk (RR) of 3.268 times for not 

experiencing an increase in CD4+ levels (95% CI 

2.450-4.359). The level of medication adherence 

is important in the management of HIV patients. 

This is because the level of adherence to taking 

medication that is less will be associated with the 

progression of HIV disease, which is marked by 

an increase in viral load and a decrease in CD4+ 

cells. Non-compliance with taking medication is 
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also associated with viral mutations that will lead 

to drug resistance (Yogani et al, 2015) 

 

Table 2. Univariate Analysis 

Variable P Value Increase in CD4 

+ Levels 

Gender 0.016 

Age 0.023 

Education 0.033 

Profession 0.009 

Opportunistic 

Infections 
0.028 

Initial CD4 + levels 0.031 

Duration of 

Therapy 

 

0.016 

Regimen Type 

 
0.031 

Clinical Stage 

 
0.009 

Treatment 

Program 

Adherence 

 

0.031 

Concomitant 

Diseases 

(Tuberculosis) 

 

0.009 

Comorbidities  

(Hepatitis C) 
0.023 

 

In the bivariate analysis, the relationship 

between the independent variables was Gender, 

Age, Education, Occupation, Number of 

Opportunistic Infections, Initial CD+ levels, 

Duration of Therapy, Type of ARV Regimen, 

Clinical Stage, Complementary Tuberculosis and 

Hepatitis C to the dependent variable, namely the 

increase in CD4+ levels at HIV / AIDS patients 

receiving ARV therapy. Using the Chi Square 

test. 

Based on Table 2, the gender p-value is 

0.016, which means that there is a significant 

relationship to the increase in CD+ levels. Several 

studies have assessed the factors that have an 

effect on increasing CD4+ levels, both positive 

and negative factors. Factors that have a positive 

effect on the increase in CD+ levels in HIV 

patients based on previous studies are gender, 

most of the HIV transmission that occurs in 

female subjects is through sexual intercourse and 

usually only gets treatment at an advanced stage. 

(Yogani et al, 2015). 

Age has a p-value of 0.023, which means 

that there is a significant relationship with an 

increase in CD+ levels. This condition is 

described in Yuliandra (2017) study, that older 

people living with HIV / AIDS tend to be more 

adherent to treatment, as evidenced by a low viral 

load that is not detectable, as well as a faster 

increase in CD+ levels. 

Education has a p-value of 0.033, which 

means that there is a significant relationship to 

the increase in CD+ levels. Research conducted 

by Adiningsih et al (2018) states that there is no 

significant relationship between the education 

level of respondents and the number of CD4+ 

levels during antiretroviral therapy. According to 

the results of research by Zipursky et al (2013), 

PLWHA with established jobs will have better 

mental health than PLHIV who do not have a job 

or PLWHA with temporary and high-risk jobs. 

Temporary and high-risk jobs can lead to job 

losses, future economic uncertainty, and stressful 

job pressures. The existence of work pressure and 

fatigue are indicated as causes of 

immunodeficiency in working PLWHA. 

Employment has a p-value of 0.009, which 

means that there is a significant relationship with 

the increase in CD4+ levels. According to the 

results of the research by Bhatti et al (2015), 

PLWHA with established jobs will have better 

mental health than PLHIV who do not have a job 

or PLWHA with no job. Fixed and high risk. 

Temporary and high-risk jobs can lead to job 

losses, future economic uncertainty, and stressful 

job pressures. The existence of work pressure and 

fatigue are indicated as causes of 

immunodeficiency in working PLWHA. 

Opportunitic infections have a p-value of 

0.028, which means that there is a significant 
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relationship to the increase in CD4+ levels. 

Opportunistic infections occur because of a 

severely decreased immune system. The number 

of CD4+ cells in the blood is a reliable indicator 

to monitor the severity of the immune damage 

caused by HIV, and makes it easier for us to make 

decisions about giving antiretroviral treatment. 

Opportunistic infection patterns differ in various 

countries depending on the pattern of 

microorganisms present in the patient's body or 

environment (Thigpen et al, 2012). 

Initial CD4+ levels have a p-value of 0.031, 

which means that there is a significant 

relationship to the increase in CD4+ levels. The 

results showed that people living with HIV with 

a population value of CD+ levels <50 cells / mm3 

had a 4 times risk of not increasing to> 200 cells 

/ mm3. During the 12 month therapy period. 

Longer therapy, which is up to 5 years, can 

increase the population value of CD+ levels to 

above 500 cells / mm. In the study, as many as 3 

(4.47%) subjects who started therapy with CD+ 

count values <50 cells / mm3 and all of them 

increased, but did not reach 350 cells / mm3 with 

a duration of therapy between 10-33 months 

(Hutapea et al, 2017). 

The duration of therapy has a p-value of 

0.016, which means that there is a significant 

relationship to the increase in CD+ levels. This is 

in line with research in Yogyakarta by Yasin et al 

(2011), which showed an increase in CD4+ levels 

was in line with the duration of ARV therapy 

from 6 months, 12 months, 24 months. 

The type of drug regimen has a p-value of 

0.031, which means that there is a significant 

relationship to the increase in CD4+ levels. 

Adiningsih et al. Showed that most respondents 

who underwent first-line ARV therapy 

experienced an increase in CD4+ levels, but 18 

(22.2%) among them had decreased CD4+ 

counts. First-line ARV therapy is still effective 

but needs evaluation for respondents who have 

decreased CD4+ levels. First-line ARV therapy 

aims to inhibit viral DNA transcription. 

Respondents who experience decreased CD4 + 

levels may fail first-line ARV therapy, and are 

advised to switch to second-line ARVs 

(Adiningsih et al, 2018). 

Clinical stage has a p-value of 0.009, which 

means that there is a significant relationship with 

an increase in CD4+ levels. In a previous study 

conducted by Yogani et al (2015), the clinical 

stage when it first arrived was not associated with 

an increase in CD4+ levels (p = 0.188). Initially, 

it was thought that the advanced clinical stage 

(Stage III and IV) would experience a slower 

increase in CD4+ levels than the initial stage. 

Concomitant disease (TB) has a p-value of 

0.009, which means that there is a significant 

relationship to an increase in CD4+ levels. In a 

previous study conducted by Yogani et al (2015), 

TB and HIV caused the relationship between 

tuberculosis infection and increased CD4+ levels. 

Similar to using cellular immunity response in 

clinical response. In patients with HIV, low 

CD4+ counts increase the risk of acute infection 

and reactivation from TB. In addition to 

decreasing numbers, HIV infection also makes 

the function of CD4+ and CD8 cells abnormal. 

TB-HIV co-infection also accelerates the 

progression of HIV from initially asymptomatic 

to AIDS stage until death. 

Concomitant disease (Hepatitis C) has a p-

value of 0.023, which means that there is a 

significant relationship to the increase in CD4+ 

levels. Have conducted analysis with different 

CD4+ count limits but still not found a significant 

relationship. This is not in accordance with the 

study of Fevrier et al (2017), who reported that 

the CD4+ count in 4 hemophilia couples 

transmitting HIV and HCV was 125 cells / mul. 

Adherence in taking medication has a p-

value of 0.031, which means that there is a 

significant relationship with the increase in CD4+ 

levels. Patients with poor adherence to 

medication had a 5 times higher risk of 

experiencing worse disease progression than 

those with moderate medication adherence (p = 

0.007) or patients with good medication 

adherence (p = 0.001). The level of good 

medication adherence was also associated with 

the duration of virological failure (p <0.001) and 
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a faster CD4+ increase (p = 0.004) and a reduced 

risk of death (p <0.007) (Yogani et al, 2015). 

 

Tabel 3. Multiple Linear Regression Analysis 

Variable P Value Increase in 

CD4+ Levels 

Gender 0.075 

Age 0.992 

Education 0.928 

Profession 0.763 

Opportunistic 

Infections 

0.928 

Initial CD4 + levels 0.159 

Duration of 

Therapy 

 

0.572 

Regimen Type 

 

0.693 

Clinical Stage 

 

0.015 

Treatment 

Program 

Adherence 

 

0.668 

Concomitant 

Diseases 

(Tuberculosis) 

 

0.040 

Comorbidities  

(Hepatitis C) 

0.646 

 

In multivariate analysis, the effect of the 

independent variables was gender, age, 

education, occupation, number of opportunistic 

infections, initial CD4+ levels, duration of 

therapy, type of ARV regimen, clinical stage, 

comorbidities of tuberculosis and hepatitis C on 

the dependent variable, namely the increase in 

CD4+ levels at HIV / AIDS patients receiving 

ARV therapy. Using the Multiple Linear 

Regression test, which aims to get the most 

influential variable among other variables. 

After analyzing all the dependent variables 

included in the modeling, then removing the 

independent variable which has the largest p 

value, so that the initial model is obtained with 

the determining factor variable which has a p 

value <0.05. 

Tabel 4. The most influential factor 

Variable P Value Increase in CD4 

+ Levels 

Clinical Stage 

 

0.000 

Concomitant 

Diseases 

(Tuberculosis) 

0.014 

 

The multivariate test result which has a p 

value <0.05 is the final model of the determinants 

of the factors that most influence the increase in 

CD4+ levels in HIV / AIDS patients. 

Based on Table 4, the clinical stage p-value 

is 0.000, which means that the variable with the 

most significant influence on the increase in 

CD4+ levels. Another study conducted by Yogani 

et al (2015) stated that the clinical stage at the time 

the subject first arrived also had no effect on the 

increase in CD4+ cells (p = 0.188). Initially, it was 

thought hat the advanced clinical stage (Stage III 

and IV) would experience a slower CD4+ rise 

than the early stage. This is based on the presence 

of a heavier number of opportunistic infections 

found at an advanced stage and usually an 

advanced stage tends to have a lower CD4+ cell 

count compared to the early stage. 

Complementary diseases (tuberculosis) p-

value 0.014, which means the variable with the 

most significant influence on the increase in 

CD4+ levels. Another study conducted by Yogani 

et al (2015) TB infection had an effect on the 

increase in CD4+ cell count (p = 0.010). The 

association between tuberculosis infection and 

CD4+ increase was due to both TB and HIV using 

the cellular immune response in their clinical 

response. In patients with HIV, a low CD4+ 

count increases the risk of developing acute 

infection and reactivation from TB. In addition 

to decreasing numbers, HIV infection also makes 

the function of CD4+ and CD8 cells abnormal. 

TB-HIV co-infection also accelerates the 
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progression of HIV from initially asymptomatic 

to AIDS stage until death. 

 

CONCLUSION 

 

Based on the results of the study, it can be 

concluded that gender, age, occupation, 

education, opportunistic infections, initial CD4+ 

levels, length of therapy, type of regimen, clinical 

stage, adherence to treatment programs, 

comorbidities of tuberculosis and hepatitis c have 

a relationship with an increase in CD4+ counts in 

patients. HIV / AID doing ARV therapy. There 

were variables that had the most influence among 

the other variables on the increase in CD4+ levels, 

namely clinical stage (p = 0.000) and 

comorbidities (p = 0.014). 
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