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BACKGROUND: Human Immunodeficiency 
Virus (HIV) is an infectious disease that targets 
the human immune system by attacking cluster 

of differentiation (CD)4 cells. The use of propolis in HIV 
patients is expected to be safe and beneficial in terms of 
increasing endurance and immunity by its role in increasing 
CD4 level. This study aimed to analyze the influence of 
propolis supplementation in increasing the CD4 level in 
anti-retroviral (ARV)-treated HIV patients.

METHODS: Double-blind randomized controlled clinical 
trial was conducted in 50 HIV patients who took regular 
ARV therapy. The subjects were divided into two groups, 
one group  was treated with ARV and propolis, while another 
one was given ARV and placebo. The CD4 cell count was 
measured during pre-treatment, in the 3rd month, in the 6th 

month after treatment. The level of hemoglobin, leukocyte, 
and platelets were also measured. The SF-12 questionnaire 
was used to evaluate quality of life of the subject.

RESULTS: Out of 50 subjects, 43 subjects completed 
the study, which were 19 subjects from the propolis group 
and 24 subjects from the placebo group. After 3-month of 
treatment, there was a statistically significant difference 

in the increase of CD4 level in propolis group, while the 
increment was not significant in the placebo group. After 
6-month treatment, the increase of CD4 level was occurred 
in both groups, propolis and placebo, however the increment 
was not statistically significant. The levels of hemoglobin, 
leukocyte, and platelets were not altered by the treatment 
and remained normal throughout the study. The quality of 
life was improved during the study; however, it was also  
not statistically significant. Mild adverse events occurred  in 
3 subjects which were relieved after the treatment stopped. 

CONCLUSION: Based on the result of this study, the 
administration of propolis on HIV patients receiving 
ARV bring significant difference in the increase of CD4 
in propolis group from baseline to 3 month after the 
treatment. While in placebo group, this increment was not 
significant. At the end of study, CD4 count continued to rise 
up, however the increase was not statistically significant. 
There are no hemoglobin, leukocyte, platelets, and quality 
of life abnormalities. Therefore, it is necesary to do further 
research with a spesific CD4 count. However, it may be 
beneficial in relieving the clinical symptoms and quality of 
life of patient living with HIV.
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Complementary and alternative treatments in the treatment 
of Human Immunodeficiency Virus (HIV) have been widely 
used these days. The most common and rapidly developed 
alternative modality is herbal medicine. The use of herbal 
medicine remains high among the patients infected with 
HIV, even though they had received effective anti-retroviral 
(ARV) therapy.(1) Currently, there is a trend to combine 
ARV with other supplements, such as propolis. A study 
conducted in HIV patients treated with ARV reported that 
the use of alternative and supplements therapy was around 
56.49% and 36.64%, respectively.(2)
 Herbals are used as widely used as supplements in 
treating HIV because they increase the immune system; 
minimize the side effects of ARV such as nausea, dizziness, 
skin rash, and depression; and decrease the virus replication 
so then increasing the patients' health status. Another 
report also mentioned it benefits for the immune system, 
such as improving the anti-oxidant status, and helping the 
antiretroviral activities.(3)
 Propolis contained more than 300 constituents that had 
been proven in vitro of having the ability in inhibiting the 
enzyme of HIV replication.(4,5) Some active compounds 
of propolis reported of having anti-HIV activities arer 
flavonoids, caffeic acid, p-coumaric acid, quercetin, 
naringenin, isorhamnetin and some other compounds.(6)
 The mechanism of anti-HIV activities from the 
propolis components is based on the principle of a structure-
activity relationship (SAR). SAR is the relationship between 
the chemical structure and the pharmacological activities 
of a component. Its experimental model could explain the 
quantitative relationship between the structure of molecules 
and the biological activities of molecules.(7) Caffeic acid 
phenethyl ester (CAPE) is the phenolic acid component 
of propolis which may have anti-HIV activities, in-vitro, 
based on the structure-activity relationship. The structure of 
CAPE, in form of hydroxyls, was able to inhibit the activity 
of integrase using the integrase transfer strand inhibitors, 
one of the mechanisms of action of integrase that disrupted 
the integrase activities.(8,9) 
 Propolis supplementation combined with the standard 
ARV therapy is expected to be able to influence the process 
of virus replication that indirectly supports the increase 
of total cluster  of  differentiation (CD)4 cell. However, 
it is remains unknwon whether  the supplementation of 
propolis  on top of standard ARV regimen has a good effect 
on HIV patients, clinically and immunologically. It needs 

Methods

Study Design and Subjects Selection
This was a double-blind controlled trial involving 50 HIV 
patients who had received ARV in the Outpatient Polyclinic 
of UPIPI, Rumah Sakit Dr. Soetomo, Surabaya, Indonesia. 
The patients who fulfilled the requirements were in the 
study. The inclusion criteria were age above 21 years old 
and underwent the ARV therapy without concerning the 
total CD4 levels. Patients with allergy in their medical 
history, pregnant women, and those with opportunistic 
infections were excluded. The criteria for determining 
opportunistic infections were made based on the WHO 
clinical staging of HIV.(10) The subjects would be dropped 
out if they experienced any adverse event, pregnant, or those 
who did not follow the study protocol. The subjects were 
divided into two groups, the subjects in group A received 
the combination of ARV and propolis, while in group B 
received ARV and placebo for 6 months. 
 This research was approved by the ethical committee 
of Rumah Sakit Dr. Soetomo, Surabaya, Indonesia (228/ 
Panke.KKE/III/2016) and it complies with the principles 
of Good Clinical Practice. Informed consent was obtained 
from all research subjects.

Data Collection
In the first visit, complete medical history, quality of life 
parameters and laboratories markers (CD4, hemoglobin, 
leukocyte, and platelets) were assessed. All of those 
parameters were conducted at month 0 (baseline), month 
3, month 6 of the study. During monthly visit, the body 
weight was measured and each complaint, sign, or medical 
symptoms were recorded.
 The primary end-point of this research was CD4 level 
changes before and after administration of research product. 
The CD4 levels were measured using the Multicolor 
Flowcytometry FACS Calibur (BD Bioscience, San Jose, 
CA, USA). The other end-point were body weight, blood 
profile (hemoglobin, leukocyte, platelets), and quality of life 
of the subjects. 
 Clinical contidion and complaints were measured 
by conducting an interview and assessing health status 

Introduction
to be evaluated in order to clarify the misjudgment and the 
distrust in using this supplement in HIV patients. Hence, 
this clinical trial was conducted to evaluate the beneficial 
effect of propolis supplementation on CD4 level as well as 
the safety and health status of HIV patient on ARV therapy.
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by using the 12-Item Short Form Health Survey (SF-12) 
questionnaire. The interview was guided by a questionnaire 
containing 18 questions related to subjective complaints 
and clinical symptoms. This questionnaire was intended to 
evaluate the clinical conditions before, during, and at the end 
of the study. Meanwhile, the measurement of the subjects’ 
quality of life was also assessed based on the survey of 
health status by using the SF-12 questionnaire. It consisted 
of 6 question items related to physical health component 
(physical component score/PCS) and 6 question items 
related to mental health component (mental component 
score/MCS).(11)

Research Product
Propolis used in this research was supplied by PT Harmoni 
Dinamik Indonesia (HDI Group, Jakarta, Indonesia) which 
was known as HDI Propoelix®. The propolis was packed 
in transparent vegacaps (200 mg per capsule) and was 
given to patients with a total dosage of 600 mg daily or 3 
times of 200 mg per day. It was taken 2 hours after having 
ARV. Meanwhile, placebo was also packed and given in the 
sameway as HDI Propoelix®.

The Safety Assessment of Research Product
The safety of research products was assessed in all patients 
during the study. Any adverse event, such as gastrointestinal 
symptoms, dizziness, skin rash, and the changes of vital 
signs, was recorded. The levels of hemoglobin, leukocyte, 
and platelets were also assessed.

Table 1. Subject characeristic at baseline.

Propolis 
(n=25)

Placebo
(n=25)

p -value* 

36.8 (23-51) 37.1 (18-51) 0.882

1.000

Male 11 (44.0) 12 (48.0)

Female 14 (56.0) 13 (52.0)

0.322

Elementary 2 (8.0) 4 (16.0)

Junior/Senior high 17 (68.0) 17 (68.0)

Higher education 6 (24.0) 4 (16.0)

0.509

Married 16 (64.0) 15 (60.0)

Single 4 (16.0) 7 (28.0)

Divorce 5 (20.0) 3 (12.0)

7 (28.0) 4 (16.0) 0.495

Pre 57.34 (41-82) 58.22 (42-85) 0.941

Post 57.00 (40-85) 56.30 (41-83) 0.881

Marital Status, n (%)

Smoker(s), n (%)

Body weight (kg), median (range)

Variabel

Age (years old), median (range)

Education, n (%)

Gender, n (%)

Results

Initially, there were 50 subjects involved in this research, 25 
subjects in each group. Subject characteristics at baseline 
were presented in Table 1. Forty-three subjects completed 
the research until the end-point (month 6), while 7 subjects 
were dropped during the study. Six subjects from propolis 
group were excluded due to allergy (3 subjects), being 
pregnant (2 subjects), and loss to follow up (1 subject), 
while 1 subject from placebo group was excluded due to  
pneumonia infection. The data of excluded subjects were 
not included in final statistical analysis. 
 Analysis showed no significant differences between 
the subjects both groups, based on age, educational level, 
marital status, smoking status, and body weight. 

*Tested with independent T-test, significant if p<0.05.

Statistical Analysis 
The data were analyzed using SPSS version 23.0 for 
Windows (IBM Coorporation, Armonk, NY, USA) and 
were presented as mean±standard deviation (SD), median 
(minimum-maximum/range), or proportion (n(%)). The 
statistical analysis was done using the paired T-test as a 
parametric statistic and the Wilcoxon signed-rank test as 
a non-parametric statistic for paired samples. While for 
comparing the data of the propolis group and placebo group, 
the independent sample T-test, and Mann-Whitney test were 
used. The statistical significance level was determined at a 
p-value<0.05.



78

Print ISSN: 2085-3297, Online ISSN: 2355-9179The Indonesian Biomedical Journal, Vol.13, No.1, March 2021, p.1-105

500

400

300

200

100

00

C
D

4 
L

ev
el

 (c
el

ls
/µ

L
)

Month 0  Month 3   Month 6                  Month 0   Month 3   Month 6

Propolis Group                                         Placebo Group

p=0.91

p=0.02*
p=0.07

p=0.76

p=0.11 p=0.17

370.4
393.4

416.7

373.3
399.2 408.6

Figure 1. The total CD4 before and after 
the treatment. *Tested with independent 
T-test, significant if p<0.05.

Total CD4 Cell Before and After Supplementation
Baseline CD4 cell (pre-treatment) in both groups where 
below normal limit (the following data was presented as 
mean±SD). The CD4 level cell were 370.4±253.5 cells/
µL in propolis group and 373.3±172.3 cells/µL in placebo 
(Figure 1). It tended to rise up from month 0 to month 3 and 
month 6 in both groups.
 In the propolis group, the CD4 level increased to 
393.4±235.9 cells/µL in month 3, and to be 416.7±271.8  
cells/µL in month 6. In the placebo group, it went up to 
399.2±203.5 cells/µL in month 3 and 408.6±190.5 cells/µL 
in month 6. However, this CD4 count improvement was not 
statistically significant.
 The increase of mean CD4 in propolis group from 
baseline to month 3 was statistically significant (p=0.02), 
while in placebo group, this increment was not significant 
(p=0.11). At the end of study, CD4 count continued to rise up 
to 416.7±271.8 cells/µL in propolis group and 408.6±190.5 
cells/µL in placebo group, however this increase was not 
statistically significant.

Median (Range) p -value Median (Range) p -value 

Hb (g/dL) 0 12.8 (7.4-16.0) 12.5 (8.1-15.6)

6 13.5 (7.85-16.5) 12.7 (7.39-17.1)

Leukocyte (/uL) 0 5,334 (1,140-7,740) 5,313 (1,640-9,520)

6 6,437 (933-11,900) 4,814 (5000-8,850)

Platelets (x103/uL) 0 260 (123-440) 264 (170-377)

6 234 (121-331) 257 (147-358)

Propolis Placebo
Variables Month

0.14 0.89

0.02* 0.23

0.62 0.14

Table 2. The blood profile before and after propolis supplementation.

*Tested with independent T-test, significant if p<0.05.

Blood Profile Before and After Supplementation 
The blood profile, consisting of hemoglobin, leukocytes, 
and platelets, was measured as one of the research objectives 
in order to ensure research products were safe to use. The 
result showed that all parameters of blood profile were 
within normal limit before and after the research product 
was taken by subjects in both groups (Table 2). There was 
an increase in the average of leukocytes (5,334 /uL to 6,437 
/uL) in propolis group which was statistically significant 
(p=0.02). While in placebo group, the leukocytes were 
slightly dropped. Both mean of leukocytes were within the 
normal range.

Clinical Condition of the Subjects
Subject’s complaints were presented in Table 3. Sadness 
and fatigue were the dominant complaint of subject at 
the beginning of study (more than 45% for both groups). 
Other subjective complaints, such as losing appetite, 
muscle/joint pain, pain/numbness in the hands and feet, 
headache, dizziness, digestive problems, impaired memory, 
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Propolis 
(n=19)

Placebo 
(n=24)

Propolis 
(n=19)

Placebo 
(n=24)

Propolis 
(n=19)

Placebo 
(n=24)

Feeling sad 10 (52.63) 11 (45.83) 1.00 1  (5.26) 2 (8.33) 1.00 0 (0) 1 (4.17) 1.00

Having sleep disorder 8 (42.10) 7 (29.17) 1.00 2 (10.53) 0 (0) 0.20 0 (0) 1 (4.17) 1.00

Feeling nervous 3 (15.79) 4 (16.67) 1.00 0 (0) 0 (0) - 0 (0) 1 (4.17) 1.00

Fatigue 10 (52.63) 10 (41.67) 1.00 1 (5.26) 2 (8.33) 1.00 0 (0) 2 (8.33) 0.50

Sexual problems 1 (5.26) 4 (16.67) 0.34 1 (5.26) 0 0.46 0 (0) 0 (0) -

Dizziness 7 (36.84) 9 (37.50) 0.76 1 (5.26) 1 (4.17) 1.00 0 (0) 2 (8.33) 0.50

Headache 5 (26.32) 10 (41.67) 0.21 1 (5.26) 2 (8.33) 1.00 0 (0) 1 (4.17) 1.00

Impaired memory 7 (36.84) 8 (33.33) 1.00 1 (5.26) 0 (0) 0.46 0 (0) 1 (4.17) 1.00

Digestive problems 2 (10.53) 1 (4.17) 1.00 1 (5.26) 0 (0) 0.46 0 (0) 0 (0) -

Losing appetite 7 (36.84) 3 (12.50) 0.29 0 (0) 1 (4.17) 1.00 0 (0) 1 (4.17) 1.00

Pain/numbness in hands and feet 9 (47.37) 4 (16.67) 0.19 1 (5.26) 2 (8.33) 1.00 0 (0) 0 (0) -

Muscle/joint pain 4 (21.05) 3 (12.50) 1.00 0 (0) 1 (4.17) 1.00 0 (0) 1 (4.17) 1.00

p -value
n (%)

p -value
Subjective Complaints

Month 0 Month 3 Month 6

n (%)
p -value

n (%)

Table 3. Subjective complaints before and after the treatment.

Propolis 
(n=19)

Placebo 
(n=24)

Propolis 
(n=19)

Placebo 
(n=24)

Propolis 
(n=19)

Placebo 
(n=24)

Diarrhea 0 (0) 1 (4.17) 1.00 0 (0) 0 (0) - 0 (0) 0 (0) -

Nausea and vomiting 5 (26.32) 6 (25.00) 1.00 1 (5.26) 1 (4.17) 1.00 1 (5.26) 1 (4.17) 1.00

Losing body Weight 6 31.58) 7 (29.17) 1.00 0 (0) 1 (4.17) 1.00 0 (0) 1 (4.17) 1.00

Fever 5 (26.32) 3 (12.50) 0.70 1 (5.26) 1 (4.17) 1.00 0 (0) 1 (4.17) 1.00

Cough/shortness of breath 3 (15.79) 6 (25.00) 0.46 0 (0) 0 (0) - 0 (0) 1 (4.17) 1.00

Skin rash 1 (5.26) 0 (0) 1.00 0 (0) 0 (0) - 0 (0) 0 (0) -

n (%)
p -value

Clinical Symptoms

Month 0 Month 3 Month 6

n (%)
p -value

n (%)
p -value

Table 4. Subjects’ clinical symptoms before and after the teatment.

sexual problems, feeling sad, sleep disorders, nervous, and 
dizziness were also reported by subjects in both groups.
 These complaints were improved during the study 
(less than 10% subject got complaints in month 3) and were 
relieved at all at the end of the study in propolis group, 
while in placebo, about 8% subjects remained fatigue 
and dizziness. There was no significant difference in the 
subjective complaint from the propolis group and placebo 
group at month 0, month 3, month 6 of the study (all 
p-values>0.05). 
 The clinical symptoms of the subjects were shown in 
Table 4. Body weight loss, nausea and vomiting were clinical 
symptoms which affected more than 25% subjects in both 
groups at baseline of the study. Other clinical symptoms 
such as diarrhea, fever, cough/shortness of breath, and 
skin rash were happened in less than 30% of the subjects. 
These symptoms were alleviated during the study (month 
3) in both groups. At the end of the study, only 1 subject in 
propolis group which still have clinical symptoms (nausea 
and vomiting), compared to 4 subjects in placebo group.

Short Form-12 (SF-12)
Analysis results of MCS and PCS can be found in Table 5. 
The MCS was better than the PCS in both groups. All MCS 
was above 50 which mean the all the subject in both groups 
have good mental health since the study was begin until the 
end of the study.
 Generally, the PCS in both groups were fair, as the 
mean score of PCS was below 50. There was an increase of 
PCS in both groups throughout the experiment. In propolis 
group, the score improved from 42.78±10.02 in month 
0 to 47.05±4.04 and 47.71±0.87 in month 3 and month 6 
respectively. However, the analysis of this improvement 
in PCS was not statistically significant (p=0.09). While in 
placebo group, the improvement of PCS scores (35.99±13.69 
in month 0 to 48.09±5.24 in month 3 and 48.54±4.99 in 
month 6 was statistically significant. 
 A better result can be seen in MCS. The MCS in both 
propolis and placebo group was categorized as good with the 
mean score of MCS was above 50. The MCS in the beginning 
of study were 65.01±4.41 in propolis group and 66.15±4.83 



80

Print ISSN: 2085-3297, Online ISSN: 2355-9179The Indonesian Biomedical Journal, Vol.13, No.1, March 2021, p.1-105

Mean±SD p -value Mean±SD p -value

0 42.78±10.02 35.99±13.69

3 47.05±4.02 48.09±5.24

6 47.71±0.87 48.54±4.99

0 65.01±4.41 66.16±4.83

3 64.7±3.59 64.16±3.16

6 63.11±2.5 63.81±2.51

0.02

Propolis Placebo

PCS 0.06 0.01

MCS

Score Month

0.09

Table 5. SF-12 analysis for physical and mental health score.

in placebo group. Throughout the study, mental health score 
in propolis group was remain stable (64.70±+3.59 in month 
3 and 63.11±2.50 in month 6), while in placebo group the 
score has declined significantly (64.16±3.16 in month 3 and 
63.81±2.51 in month 6, p= 0.02). 

The Adverse Events During the Study
There were mild adverse events experienced by 3 subjects 
in this study. The subjects were instructed to stop the 
supplementation immediately. The details of subjects 
who experienced the adverse events as follow: Subject 1, 
a 48-year-old woman, with baseline CD4 94 cell/µL, got 
nausea, vomiting, and palpitations after taking propolis 
2 days. Once the propolis was stopped, the symptoms 
improved; Subject 2, a 51-year-old male, with baseline 
CD4 685 cell/µL, complained of itching and hiccup on the 
neck, face and hands after consuming propolis for 8 weeks. 
Propolis was discontinued and the symptoms improved with 
anti histamine therapy; Subject 3, a 35-year-old woman, 
with baseline CD4 130 cell/µL complained of coughing 
and palpitations after receiving 10 weeks of propolis. The 
subject stopped the propolis and the symptoms improved 
without specific therapy. All symptoms of those adverse 
events were not life threatening and all the subjects were in 
good condition until the research finished.

Discussion

The Research Subjects’ Characteristics
The subjects in this study were people living with HIV in 
stage 1 or stage 2 of WHO clinical criteria. The average age 
in both groups were 36.8 and 37.1 years old for propolis and 
placebo group respectively. The age range between 18 to 51 
years old. It was in line with the demographic data for the 
average age of the patients living with HIV in Asia, 37.07 
years old.(12)
 Propolis supplementation has a neutral effect on body 
weight of the patients living with HIV on ARV treatment 

as there was no significant difference in body weight at the 
beginning and the end of the research. It is also accordance 
with a study on giving propolis in patients with virus 
infections, which reported  that there was no difference in 
body weight (13) and not associated with diminished CD4 
cell (14).

Total CD4 Cell Cefore and After Supplementation
Baseline CD4 cell in both groups where far below normal 
limit. The specific characteristics of HIV infection was 
progressive depletion of CD4 cells. It could drop to below 
200 cells/µL that were strongly related to the cellular 
immunity disorder and increased the susceptibility to the 
opportunistic infections.(15) The depletion of CD4 could 
be caused by the direct effects of the virus and the indirect 
effects of the body’s defense system. The direct effect was 
occurred due to the absence of cell membrane integrity 
caused by viral budding, virus DNA accumulation that was 
not integrated, the process of gp120-CD4 auto fusion, and 
syncytium formation. Meanwhile, the indirect mechanisms 
in reducing CD4 were the divergence of intracellular 
signaling, autoimmunity mechanism, the process of cell 
death (apoptosis), pyroptosis, autophagy, and the inhibition 
of lymphopoiesis.(16,17)
 Data from the previous studies, the normal CD4 count 
was 865 (430-1740) cells/µL in healthy population in India 
(18), 744 (237-1.616) cells/µL in Asia population, and 828 
(259-1.919) in non-Asian healthy population (19). In this 
study, CD4 cell inclined throughout the study period. This 
inclined was statistically significant in propolis group after 
3 months propolis administration (p=0.024). However, this 
increment was not significant when propolis was continued 
for 6 months. Propolis contains more than 300 constituents 
(4), of which were proven might inhibit HIV replication 
enzymes (5). Some of the active compounds from propolis 
that are reported to have anti-HIV activity include flavonoids 
(20), moronic acid (21) and caffeic acid (22). An in vitro 
study reported that anti HIV effect of propolis was by 
suppressing viral replication in the way of decreasing p24 
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antigen production in a concentration-dependent manner.
(23) Another study reported that propolis suppressed HIV 
virus expression in CD4 T lymphocyte and microglia 
cell cultures by inhibiting viral fusion in target cells. The 
addition of propolis to standard ARV drugs (zidovudin) 
might increase the potential action of Zidovudin.(5) 
 One study about supplementation of honey, a bee 
product similar to propolis, in human HIV subjects without 
ARV, reported that there were significant reductions in CD4 
cell in group with low dose (20 g) honey and without honey, 
while in group with moderate and high dose honey (40 g 
and 60 g respectively), the reduction of CD4 cell were not 
significant. It might impaired that honey may prevent the 
sharp decline of CD4 cell in non-ARV HIV subjects.(24)
 To date, there is limited scientific article which 
reported the effect of propolis supplementation in HIV 
subjects. As it is the first paper, in our concerns, therefore, 
it is too premature to figure out the direct or indirect effect 
of propolis on human CD4 cell. CD4 is part of human 
immune adaptive. It needs to be stimulated to modulate the 
specific gene expression, which will lead to the activation of 
innate immunity and the development of adaptive immune 
responses.(25) In HIV, this response has been widely 
disturbed.
 The increase of CD4 cell is associated with a number 
of factors. It was reported that older age, a low nadir CD4, 
a long duration of the HIV infection before ARV initiation 
and coinfection with hepatitis C predispose to failure 
immunological nonresponse. From all of those parameters, 
the CD4 nadir specifically seems to be predominant for 
the raising of CD4 cells.(26) CD4 nadir of subjects were 
very low, 128.42±111.08 cells/µL in propolis group and 
129.58±115.75 cells/µL in placebo group.(27) This factor 
could be contributed to the slow-moving of CD4 increment. 
Other factors that influence the CD4 improvement and was 
not identified by the researcher were HIV and ARV duration, 
time of ARV initiation, the level of viral load when ARV 
started.(28, 29)
 
Blood Profile Before and After Supplementation
This study examined the profile of routine blood tests, 
which were hemoglobin, leukocyte, and platelets. The result 
shows that no significant difference of these parameters in 
both groups at the beginning and the end of the research. 
This shows that propolis and placebo do not alter the levels 
of hemoglobin, leukocyte, and platelets, same as previous 
research.(30) A study in irradiated animal model which 
given propolis showed that propolis might significantly 
improve Hb concentration, leukocytes and platelets to 

almost  near  normal  values  when  compared  with  normal 
animals.(31) It may impair that propolis does not harm and 
safe to be used in term of blood profiles (Hb, leukocytes and 
platelet).

Clinical Condition and Quality of Life of Subjects Before 
and After Supplementation
Some of the subject reported an improvement in subjective 
complaints and clinical symptoms, however, the analysis of 
this finding did not show a significant different between pre 
and post treatment. It may be caused the subjects involved in 
this study were asymptomatic HIV patients, therefore their 
health condition was in a good and stable conditions since 
from the beginning of study throughout the experiment 
period. It also can be concluded that propolis did not cause 
harmful effect in term of subjective complaint and clinical 
symptoms.
 The data of health status using SF-12 showed that 
the PCS in the propolis group and placebo group was 
categorized as fair. It can be inferred that HIV lead the 
patients to become immunocompromised and susceptible to 
unhealthy condition. The MCS results was better than PCS 
in both the propolis and the placebo. It might be considered 
that propolis supplementation was not directly affect the 
physical and mental health status in HIV patient. It has 
a neutral effect on the quality of life (both physical and 
mental) of asymptomatic HIV patients with ARV. 

The Adverse Events During the Study
During the research, 3 subjects from the propolis group 
were supposed to experience adverse events. Propolis was 
reported safe to be consumed and had a high toxic dose 
and lethal dose.(32) There was limited data on propolis 
allergy in HIV subject. One case was reported in 40-year-
old female who experienced a painful mouth ulcer after 
taking propolis for 15 days. Her symptoms abated in a 
few days after stopping taking propolis.(33) There were 
several reports showed that there were fatal side effects in 
animals and people. They were assumed to be allergic to 
honey or to the allergen of the flowers where the bees took 
the pollen.(34,35) The allergens that ever reported were 
3-Methyl-2-butenyl (E)-caffeate and Phenylethyl caffeate 
which was the substances in the poplar type propolis.(35) 
The manifestation of allergy could be as contact dermatitis 
or oral mucositis, usually occur in beekeepers.(36) 
 The use of supplements had been widely used in 
patient with HIV and other chronic diseases and had been 
reported to be safe based on testimonials from users without 
any clear and scientific evidence. The adverse events that 
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happened in this research were the things that should be 
alerted and the important notes in educating the patients 
about the use of propolis along with ARV.
 The thing that still became a challenge is the 
scientific evidence stating that propolis gave a benefit for 
HIV patients. Morever, propolis becomes a part of health 
promotion spread in the community for its benefits for the 
body’s immune system. Meanwhile, there was no sufficient 
evidence about the safety profile for the body, and how 
propolis constituent interacted with the standard ARV drug. 
Hence, the proper communication and concise education 
to the patients about the use of propolis in top of ARV 
should be delivered appropriately. This research proved that 
propolis did not influence the increase of CD4 cell in HIV 
patients. 
 The normal value of CD4 leukocyte count is 400-1600 
cells/µL, so it is very possible that the propolis has no effect 
on changes in CD4 lymphocyte counts above 400 cells/µL. 
From these assumptions, the next research is expected to 
focus on analyzing the effect of propolis on HIV patients 
receiving ARV with a CD4 count <400 cells/µL.

Study Limitations
This study was applied to the patients living with HIV without 
concerning the total CD4, the duration of HIV infection, and 
the various types of ARV among patients so that there are a 
wide range and heterogeneous data and it could not reflect 
the specific HIV population because of different starting 
points. There were also confounding variables that were not 
assessed, such as Hepatitis B, Hepatitis C, cytomegalovirus, 
and toxoplasmosis.
 Screening process in this study was done by 
conducting anamnesis, physical examination, and simple 
supporting assessments. The determination of HIV stages 
and opportunistic infections were made based on the criteria 
of simple diagnosis which was adopt from WHO clinical 
staging of HIV.(10) Once the subject has no clinical sign and 
symptoms of clinical stage 3 or 4 (such as  chronic diarrhoea, 
persistent fever, oral candidiasis, PCP, extrapulmonary 
tuberculosis), they would be included to the study. Thus, 
there was a possibility of an inaccurate diagnosis. 
 Other factor that could not be controlled was dietary 
patterns as subjects were living in their own homes, hence it 
was difficult to equalize the dietary pattern among them. This 
study did not evaluate the parameter of the organ functions 
related to the metabolism of propolis and propolis levels 
in the plasma because of limited resources and laboratory 
facilities. Consequently, the effects of the supplement in 
several related organs could not be monitored in detail.  

Conclusion

Based on the result of this study, the administration of 
propolis on HIV patients receiving ARV bring signifacnt 
difference in the increase of CD4 in propolis group from 
baseline to 3 month after the treatment. While in placebo 
group, this increment was not significant. At the end of 
study, CD4 count continued to rise up, however the increase 
was not statistically significant. There are no hemoglobin, 
leukocyte, platelets, and quality of life abnormalities. 
Therefore,  it  is  necesary  to  do  further  research  with 
a spesific CD4 count. However, it may be beneficial in 
relieving the clinical symptoms and quality of life of patient 
living with HIV.
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