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Abstract

[bookmark: _Hlk490792197]BACKGROUND: Propolis can increase the lymphocyte proliferation in the lymph nodes and increase the IgG serum levels. However, the propolis contents are various so that it is difficult to be standardized. Besides, the use of propolis, about the mechanism of inhibiting the HIV replication, is not clear yet. This research aimed at analyzing the influence of supplementing Propoelix™ on the increase of total CD4 patients living with HIV that had received ARV therapy. METHOD: The double-blind randomized controlled clinical trial was conducted in 50 patients living with HIV who had received ARV therapy. The patients were classified into two groups; group 1 with the combination of ARV therapy and propolis and group 2 with the combination of ARV therapy and placebo. The total CD cell was measured at the beginning of the research, month 3, and month 6. The levels of hemoglobin, leukocyte, and platelets were measured at the beginning and the end of the research. The SF-12 questionnaire was used for evaluating the research subjects’ health status. RESULTS: Forty-three subjects completed the research until the end-point, consisting of 19 subjects from the propolis group and 21 subjects from the placebo group. The result of the analysis showed that no significant difference changes of CD4 in month 0 to month 3 (p=0.57), the changes of CD4 in month 3 to month 6 (p=0.78), and the changes of CD4 in month 0 to month 6 (p=0.41). The levels of hemoglobin, leukocyte, and platelets changed with the supplementation of propolis and life quality. Three adverse events occurred and it became better after the supplementation in the research was stopped. CONCLUSION: Giving propolis does not influence the increase of total CD4, within either month 0 - 3, month 3 - 6, and month 0 - 6. However, giving these bee products in patients living with HIV cannot change the regular blood profile (the levels of Hb, leukocyte, and platelets) and life quality because several adverse events occur. Therefore, it is suggested to conduct further research involving more samples with a total CD4 of fewer than 400 cells/μL. 
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INTRODUCTION
Complementary and alternative treatment has been widely used these days. The most common and rapidly developed alternative modality is herbal medicine. The use was higher among the patients infected with HIV, even though they had received effective antiretroviral (ARV) therapy  (Lawrence Lee, 2006). Currently, there is a trend to combine ARV with supplements, such as propolis. A study conducted in patients living with HIV that had received ARV reported that the use of supplements and alternative therapy was around 60% to 90% (Jernewall et al., 2005).
The primary reasons of using herbals and alternative treatments in HIV treatment were as the complementary supplements for increasing the body’s immune system, minimizing the side effects of ARV (such as nausea, dizziness, skin rash, and depression), helping decrease the virus replication and increasing the health status (Cichelo, 2014). The wide use of supplements was in line with the report of having benefits for the body’s immune system, such as improving the anti-oxidant status, and helping the antiretroviral activities (Hasan et al., 2010; Su and Li, 2011; Cichello et al., 2014).
Propolis contained more than 300 constituents (Silvia Carvalho, et al, 2015) that had been proven in vitro of having the ability in inhibiting the enzyme of HIV replication (Gekker, 2005). Some active compounds of propolis reported having anti-HIV activities were flavonoids (Critchfield et al., 1996; Xu et al., 2000), the derivatives of moronic acid (Ito et al., 2001), and caffeic acid (Burke et al., 1995). 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. It was the experimental model that could explain the quantitative relationship between the microscopic characteristics (the structure of molecules) and the macroscopic/empirical characteristics (biological activities) of molecules (Verbel, 2002). Caffeic Acid Phenethyl Ester (CAPE) is the phenolic acid component of propolis having anti-HIV activities, in-vitro, based on the structure-activity relationship. The structure of CAPE, in the form of hydroxyls, was able to inhibit the activity of integrase (Fesen, 1994) using the integrase transfer strand inhibitors (Figure 2.9); one of the mechanisms of action of integrase (Pommier, 2005) that disrupted the integrase activities (Fesen et al, 1993; Fesen et al, 1995; Burke et al, 1995; Erdemli et al, 2015). The 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 CD4 cell.
It is still unclear whether the usage as the supplement of standard ARV regimen has a good effect on patients living with HIV clinically and immunologically. The use of supplements, such as propolis, needs to be evaluated and monitored to prevent the shifting understanding and the distrust in using the supplements in the patients living with HIV. Hence, this clinical trial was conducted to evaluate the influence of propolis by increasing the CD4 cell levels in patients living with HIV who had received ARV treatment.

MATERIALS AND METHOD
This study was a double-blind controlled trial involving 50 (fifty) patients living with HIV who had received ARV treatment in the Outpatient Polyclinic of UPIPI, Rumah Sakit dr. Soetomo, Surabaya, Indonesia. The patients who fulfilled the requirements to be involved in this research were the patients under outpatient treatment, above 21 years old, those who underwent the regular ARV therapy without concerning the total CD4 levels. The patients who were excluded in this research were the patients having allergy in their medical history, pregnant women, and those with opportunistic infections. The subjects would be dropped out if they experienced the adverse events, were pregnant, and they did not follow the protocol of the research.
The subjects were divided into two groups, namely group A and group B. The subjects in group A received the combination of ARV and propolis, while the subjects in group B received the combination of ARV and placebo and it was given for 6 months. In the first visit, the recording of complete medical history, the assessment of health status using SF-12 form, and taking the blood sample for the assessment of CD4, and the levels of hemoglobin, leukocyte, and platelets. During the monthly visit, the body weight was measured and each complaint, sign, or medical symptoms were recorded. The laboratory evaluation was conducted at the beginning, month 3, and month 6. 
The primary end-point of this research was the increase of CD4 levels since the beginning of the research to the end. The CD4 levels were measured using the Multicolor Flowcytometry FACS Calibur (BD Bioscience). The other parameters of end-point that were also measured were body weight, leukocyte, platelets, and health status assessed using the SF-12 form.

Research Product
Propolis used in this research was supplied by PT. HDI and product name was known as Propoelix®. The formulation of oral propolis was packed in brown gelatin capsules (300 mg per capsule) and it was given to patients with a total dosage of 900 mg daily or 3 times of 300 mg per day; it was taken 2 hours after having ARV. Meanwhile, Placebo was also packed in the same way as propolis.

The Safety Assessment of Research Product
The safety of research products was assessed in all patients for 6 months of the research period. Each adverse event, such as gastrointestinal disorder, dizziness, skin rash, and the changes of vital signs, was recorded. The levels of hemoglobin, leukocyte, and platelets were also assessed.

Statistical Analysis 
The data were analyzed using software (SPSS version 23.0 for Windows, SPSS Inc.). The data normality was measured using the Kolmogorov-Smirnov test. The data were presented in the form of mean score ± standard deviation or mean score (minimum-maximum). 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 of less than 0.05.

Approval and Ethical Clearance
This research was approved by the ethical committee of Rumah Sakit Dr. Soetomo, Surabaya, Indonesia and it complies with the principles of Good Clinical Practice. Informed consent was obtained from all research subjects.

RESULTS
Fifty (50) patients were involved in this research, and forty-three (43) patients completed the research until the end-point. Seven (7) patients from the propolis group were excluded from the research due to allergy (3 subjects), being pregnant (2 subjects), and having difficulties to follow up (1 subject). One patient from the control group was excluded due to opportunistic infections. Their data were excluded from the final statistical analysis. The research subjects’ characteristics can be seen in Table 1.

Table 1. The Reasearch Subjects’ General Characteristics
	Variabel
	Propolis (n=25)
	Placebo (n=25)
	P-value

	Age (years old)
	36.8 (23 - 51)
	37.1 (18 - 51)
	0.882

	Gender
	
	
	1.000

	Male
	11 (44.0)
	12 (48.0)
	

	Female
	14 (56.0)
	13 (52.0)
	

	Education
	
	
	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)
	

	Marital Status
	
	
	0.509

	Married
	16 (64.0)
	15 (60.0)
	

	Single
	4 (16.0)
	7 (28.0)
	

	Divorce
	5 (20.0)
	3 (12.0)
	

	Smoker(s)
	7 (28.0)
	4 (16.0)
	0.495

	BMI
	
	
	

	       Pre
	22.0 (16.6 – 32.9)
	21.9 (15.3 – 32.5)
	0.941

	       Post
	21.8 (16.4 – 33.3)
	22.0 (15.0 – 32.9)
	0.881




Table 1 above shows that the average age in the propolis group is 36.8 years old and 37.1 years old in the placebo group. The data analysis stated above showed no significant differences between the research subjects from the propolis group and placebo group, based on age, educational level, marital status, smoking status, and BMI. 
Table 2 shows the mean score ± SD of CD4 levels in both groups. Overall, the data were normally distributed based on the Kolmogorov-Smirnov test. Hence, the analysis was performed using the independent t-test and the paired t-test. No significant differences found between the two groups during the research.


Table 2. The CD4 Levels before and after the Treatment
	Variables
	Propolis
n=19
	Placebo
 n=24
	p

	CD4 nadir
	128.4 ± 111.1
	129.5 ± 115.7
	0.97

	CD4 baseline (month 0)
	370.4 ± 253.5
	373.3 ± 172.3
	0.96

	CD4 month 3
	393.4 ± 235.9
	399.2 ± 203.5
	0.92

	CD4 month 6
	416.7 ± 271.8
	408.6 ± 190.5
	0.90




Table 2 shows that the total CD4 between several periods is constant (p>0.05). The result of the CD4 measurement in the research subjects before applying the treatment was indicated as CD4 baseline (month-0), the CD4 measurement during the research was indicated as CD4 month-3, and the CD4 measurement at the end of the research was indicated as CD4 month-6, as shown in Figure 1. 

[image: ]
Figure 1. The Total CD4 in the Research Subjects before and after the Treatment
    Note: * significant p-value (<0.05)


Figure 1 shows an increase of total CD4 before applying the treatment (month 0/baseline) and after applying the treatment (month 3 and month 6). In the figure above, it shows the increase of total CD4 after the treatment applied to both groups. In the propolis group, the total CD4 increased from 370.4 (9-865) cells/µL in month 0 to 393.4 (5-821) cells/µL in month 3, and to be 416.7 (4-1060) in month 6. In the placebo group, the increase in total CD4 also occurred. The total CD4 before applying the treatment was 373.3 (48-821) cells/µL to be 399.2 (36-805) cells/µL in month 3 and to be 408.6 (62-784) in month 6.
[bookmark: _Hlk488435429]The data analysis using the paired t-test method in the propolis group resulted in a significant difference statistically (p=0.02) between the mean score of total CD4 month 0 (370.4 cells/µL) and the mean score of total CD4 in month 3 (393.4 cells/µL). It indicates that there was a significant increase in total CD4. The statistical analysis between the mean scores of total CD4 in month 3 and month 6 did not show a significant difference (p=0.07), as well as the mean scores of total CD4 in month 0 and month 6 (p=0.91).
[bookmark: _Hlk488436441]The analysis of the paired t-test in the placebo group showed that no significant difference between the mean score of total CD4 in month 0 and the mean score of CD4 total in month 3 (p=0.11), the difference between the mean score of total CD4 in month 3 and the mean score of total CD4 in month 6 (p=0.17), and the difference between the mean score of total CD4 in month 0 and the mean score of total CD4 in month 6 (p=0.76). The analysis result of the independent t-test (that data were not shown in the figure) showed no difference the mean score of total CD4 in the propolis group and the mean score of total CD4 in the placebo group, either in month 0 (p=0.96), in month 3 (p=0.93), and month 6 (p=0.91). 
[bookmark: _Toc496793244]
The Difference in Total CD4 in the Research Subjects between Propolis Group and Placebo Group
It has been explained in the previous chapter that there was a significant increase in the mean score of total CD4 in the propolis group statistically. The researcher also calculated and analyzed the difference of total CD4 before and after the treatment as shown in Table 7 below.


Table 3 The Discrimination Test for the Changes in the Total CD4 of All Research Subjects (Propolis Group and Placebo Group)

	Differences between
	Differences in total CD4 (cell(s)/μl)
	P-value

	
	Propolis
	Placebo
	

	Month 0 – month 3
	38.8 (-112 - 201)
	25.9 (62 - 784)
	0.57

	Month 3 – Month 6
	2.6 (-215 - 307)
	-5.7 (-223 - 161)
	0.78

	Month 0 – Month 6
	44.7 (-257 - 195)
	21.8 (-133 - 195)
	0.41


Note: * significant p-value (<0.05)


[bookmark: _Toc496793245]The data for the difference of the mean score of total CD4 in both groups were normally distributed so that to know the differences and the changes between both groups, the discrimination test, namely independent t-test, was used. The result of the analysis showed that no significant difference found in the changes of the mean score of CD4 between both groups, namely the changes of CD4 in month 0 to month 3 (p=0.57), the changes of CD4 in month 3 to month 6 (p=0.78), and the changes of CD4 in month 0 to month 6 (p=0.41).
The Analysis of the Levels of Hemoglobin, Leukocyte, and Platelets in the Research Subjects before and after Supplementing Propoelix™ for 6 Months
One of the aims of this research was the profile of routine blood tests, namely levels of hemoglobin, leukocytes, and platelets. The table below shows the patients’ blood profile in month 0, in month 3, and in month 6 during the research.


Table 4 The Use of Propolis (Propoelix™) againts the Levels of Hb, Leukocyte, and Platelets
	Variables
	Month 
	Propolis
	P-value
	
	Placebo
	P-value

	Hb
(g/dL)
	0
	12.8 (7.4 – 16.0)
	0,14
	
	12.5 (8.1-15.6)
	0.89

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

	
	
	
	
	
	
	

	Leukocyte
(/uL)
	0
	5,334 (1,140 – 7,740)
	0,02*
	
	5,313 (1,640-9,520)
	0.23

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

	
	
	
	
	
	
	

	Platelets
       (x103/uL)
	0
	260 (123 – 440)
	0,62
	
	264 (170-377)
	0.14

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


Note: The data were presented in the mean score (minimum–maximum). The p-value is significant if it is less than 0.05. The normal level of hemoglobin is 12.9-14.2 gr/dL; and for leukocyte was 3,700-10,100/uL; 155-366 x103/uL
[bookmark: _Hlk488436678]

The table above shows the profile of routine blood tests in the research subjects consisting of the levels of Hb, leukocyte, and platelets. In the table, it can be seen that the mean score of the levels of Hb, leukocyte, and platelets in month 0 and month 6 is within the normal range, in both propolis group and placebo group. There was a significant difference (p=0.02) in the mean score of leukocyte levels in month 0 and month 6 in the research subjects from the propolis group. However, both mean scores were still within the normal range. 
[bookmark: _Toc496793246]
The Analysis of the Research Subjects’ Life Quality Before and After Supplementing Propoelix™ for 6 Months
The measurement of life quality in the research subjects was done by conducting an interview using a questionnaire containing the clinical conditions and the survey of health status, namely Short-Form-12 (SF-12). The questions related to clinical conditions were intended to evaluate the patients’ clinical conditions before, during, and at the end of the research. There were 18 question items related to subjective complaints and clinical symptoms, while the survey of health status was conducted by using SF-12, a questionnaire containing 12 question items related to physical and mental health.
[bookmark: _Toc496793247]The Research Subjects’ Clinical Conditions
In table 5.12, there are several conditions related to patients’ subjective complaints, such as losing appetite, muscle/joint pain, pain/numbness in the hands and feet, headache, dizziness, digestive problems, impaired memory, sexual problems, feeling sad, having sleep disorders, feeling nervous, and fatigue.


Table 5 The Research Subjects’ Complaints before and after the Treatment
	No
	Subjective Complaints
	Month 0
	Month 3
	Month 6

	
	
	Propolis
	Placebo
	p
	Propolis
	Placebo
	P
	Propolis
	Placebo
	p

	
	
	n
	%
	n
	%
	
	n
	%
	n
	%
	
	n
	%
	n
	%
	

	1
	Feeling sad
	10
	40
	11
	44
	1.00
	1
	4.8
	2
	8
	1.00
	0
	0
	1
	4
	1.00

	2
	Having Sleep disorder
	8
	32
	7
	28
	1.00
	2
	9.5
	0
	0
	0.20
	0
	0
	1
	4
	1.00

	3
	Feeling Nervous
	3
	12
	4
	16
	1.00
	0
	0
	0
	0
	-
	0
	0
	1
	4
	1.00

	4
	Fatigue
	10
	40
	10
	40
	1.00
	1
	4.8
	2
	8
	1.00
	0
	0
	2
	8
	0.50

	5
	Sexual Problems
	1
	4
	4
	16
	0.34
	1
	4.8
	0
	0
	0.46
	0
	0
	0
	0
	-

	6
	Dizziness
	7
	28
	9
	36
	0.76
	1
	4.8
	1
	4
	1.00
	0
	0
	2
	8
	0.50

	7
	Headache
	5
	20
	10
	40
	0.21
	1
	4.8
	2
	8
	1.00
	0
	0
	1
	4
	1.00

	8
	Impaired Memory
	7
	28
	8
	32
	1.00
	1
	4.8
	0
	0
	0.46
	0
	0
	1
	4
	1.00

	9
	Digestive Problems
	2
	8
	1
	4
	1.00
	1
	4.8
	0
	0
	0.46
	0
	0
	0
	0
	-

	10
	Losing Appetite
	7
	28
	3
	12
	0.29
	0
	0
	1
	4
	1.00
	0
	0
	1
	4
	1.00

	11
	Pain/numbness in the hands and feet
	9
	36
	4
	16
	0.19
	1
	4.8
	2
	8
	1.00
	0
	0
	0
	0
	-

	12
	Muscle/joint pain
	4
	16
	3
	12
	1.00
	0
	0
	1
	4
	1.00
	0
	0
	1
	4
	1.00


Note: The p-value is significant if it is <0.05. 


From the subjective and objective conditions above, it is seen that no significant difference in the research subjects’ complaints from the propolis group and placebo group at the beginning of the research (month 0), during the research (month 3), and at the end of the research (all p-values >0.05). Table 4.13 below shows several objective points, such as diarrhea, nausea, and vomiting, losing bodyweight, fever, cough/shortness of breath, and skin rash.


Table 6 The Research Subjects’ Clinical Symptoms before and after the Treatment
	No
	Clinical Symptoms
	Month 0
	Month 3
	Month 6

	
	
	Propolis
	Placebo
	p
	Propolis
	Placebo
	p
	Propolis
	Placebo
	p

	
	
	f
	%
	f
	%
	
	F
	%
	F
	%
	
	f
	%
	f
	%
	

	1
	Diarrhea
	0
	0
	1
	4
	1.00
	0
	0
	0
	0
	-
	0
	0
	0
	0
	-

	2
	Nausea and vomiting
	5
	20
	6
	24
	1.00
	1
	4.8
	1
	4
	1.00
	1
	4.8
	1
	4
	1.00

	3
	Losing body Weight
	6
	24
	7
	28
	1.00
	0
	0
	1
	4
	1.00
	0
	0
	1
	4
	1.00

	4
	Fever
	5
	20
	3
	12
	0.70
	1
	4.8
	1
	4
	1.00
	0
	0
	1
	4
	1.00

	5
	Cough/shortness of breath
	3
	12
	6
	24
	0.46
	0
	0
	0
	0
	-
	0
	0
	1
	4
	1.00

	6
	Skin rash
	1
	4
	0
	0
	1.00
	0
	0
	0
	0
	-
	0
	0
	0
	0
	-


Note: The p-value is significant if it is <0.05. 


[bookmark: _Hlk481466959][bookmark: _Hlk490750591]From the research subjects’ clinical symptoms above, it is seen that no significant difference of clinical symptoms between propolis group and placebo group at the beginning of the research (month 0), during the research (month 3), and at the end of the research (all p-values were > 0.05).
[bookmark: _Toc496793248]
Short Form-12 (SF-12)
The measurement of the research subjects’ life quality was reviewed based on the survey of health status by using the SF-12 questionnaire consisting of 6 question items related to physical health (physical health score-PCS) and 6 question items related to mental health (mental health score-MCS) (Ware, 1998). The data about the research subjects’ health status based on the survey of health status using Short Form 12 (SF-12) can be seen in Table 3.14 below.


Table 7 The Health Survey for the Research Subjects based on SF-12 
	Health Status
	Propolis
	Placebo

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

	PCS
	Mean Score
	42.78
	47.05
	47.71
	35.99
	48.09
	48.54

	
	SD
	10.02
	4.02
	0.87
	13.69
	5.24
	4.99

	
	
	
	
	
	
	
	

	MCS
	Mean
Score
	65.01
	64.70
	63.11
	66.16
	64.16
	63.81

	
	SD
	4.41
	3.59
	2.50
	4.83
	3.16
	2.51


Note: PCS physical health score, MCS mental health score
				

The table above shows that the Mental Health Component Score (MCS) is better than the Physical Health Component Score (PCS), in both the propolis group and the placebo group. In general, the PCS in the propolis group and the placebo group was categorized as poor, whereby the mean score of PCS was below 50. However, there was an increase of PCS in the research subjects from the propolis group, namely from 42.78 ± 10.02 in month 0 to be 47.05 ± 4.04 in month 3 and 47.71 ± 0.87 in month 6. Similarly, there was an increase of PCS in the placebo group, from 35.99 ± 13.69 in month 0 to be 48.09 ± 5.24 in month 3 and 48.54 ± 4.99 in month 6. 
The contrary events occurred in MCS. In general, the MCS in both the propolis and the placebo group was categorized as good with the mean score of MCS was above 50. The MCS in the research subjects from the propolis group in month 0 was 65.01 ± 4.41, while the MCS in the placebo group was 66.15 ± 4.83. The data analysis was done to know the significance of the changes in health status. The normality test for the data resulted in normally distributed data for MCS. Consequently, the discrimination test was done using the paired t-test. Meanwhile, the data for PCS were not normally distributed, so that the analysis of the discrimination test was done using the Wilcoxon signed-ranks test. The result of the analysis is shown in the figure below.

 (
Figure 
2.
  
The Discrimination Test of 
SF-12 
analysis for 
PCS 
and
 MCS
)[image: ]



Figure 4.2 above shows the result of the discrimination test for PCS and MCS in the research subjects between month 0 and month 3, between month 3 and month 6, and between month 0 and month 6. The result of the discrimination test analysis in propolis group showed no difference between PCS and MCS in the research subjects in month 0 to month 3 (p=0.10), in month 3 to month 6 (p=0.66), and in month 0 to month 6 (p=0.06). In placebo group, there was a difference in PCS between month 0 to 3 (p=0.01) and month 0 to 6 (p=0.01), as well as MCS in month 0 to 6 (p=0.02). Thus, it had a similar conclusion if the respondents were classified based on cut-off point with the total CD4 of <400 and ≥400 cells/µ. The data are shown in the table below:


Table 8 The Analysis of the Paired T-Test against PCS and MCS using the Cut-Off Ooint with a Total CD4 of ≥400 cells/µ between the Propolis Group and the Placebo Group
	
	Month
	P-value

	
	
	Propolis
	Placebo

	PCS
	0 – 3
	0.349
	0.035

	
	3 – 6
	0.500
	0.557

	
	0 – 6 
	0.500
	0.069

	MCS
	0 – 3
	0.173
	0.363

	
	3 – 6
	0.500
	0.837

	
	0 – 6 
	0.007
	0.250


Note: The p-value is significant if it is <0.05; Total sample for Propolis was 2 respondents and for Placebo was 6 respondents


In Table 3.16, it can be seen that the respondents, for PCS and MCS with the total CD4 of ≥ 400 cells/µ, who have significant value are PCS in the placebo group in month 0 to 3 with a p-value of 0.035, and MCS in the Propolis group in month 0 to 6 with a p-value of 0.007. Meanwhile, for the group with a total CD4 of <400 cells/µ is as follows:








Table 9 The Analysis of the Paired T-Test against PCS and MCS using the Cut-Off Point with A Total CD4 of <400 cells/µ between the Propolis Group and the Placebo Group
	
	Month
	p-value

	
	
	Propolis
	Placebo

	PCS
	0 – 3
	0.205
	0.005

	
	3 – 6
	0.332
	0.544

	
	0 – 6 
	0.114
	0.002

	MCS
	0 – 3
	0.690
	0.162

	
	3 – 6
	0.144
	0.911

	
	0 – 6 
	0.383
	0.060


Note: The p-value is significant if it is <0.05; the total sample for Propolis was 17 respondents and for Placebo was 18 respondents


In Table 3.17, it is seen that the respondents, for PCS and MCS with the total CD4 of <400 cells/µ, who have a significant value were PCS in the placebo group in month 0 to month 3 with a p-value of 0.005. 
[bookmark: _Toc496793249]The Adverse Events during the Research
In this research, there were 3 (three) applicable unwanted events (adverse events). The subjects who were supposed experiencing adverse events (AE) consisted of 3 (three) people. The patients’ characteristics that experience adverse events are shown in Table 3.18 below.
[bookmark: _Toc480828674]
Table 10 The Patients’ Characteristics in the ‘Adverse Events’ Category
	No
	Subjects
	Age
(years old)
	Research Duration
	Group
	Initial CD4 
(sel/µL)
	Events

	1
	F
	48
	2 days
	Propolis
	94
	Nausea, vomiting, increased heart rate

	2
	M
	51
	8 weeks
	Propolis
	685
	Skin rash and hives (urticaria)

	3
	F
	30
	3 months
	Propolis
	130
	Cough, increased heart rate

	4
	M
	36
	5 months
	Placebo
	45
	Lung Infection


F: female, M: male

The subject AE1, a 48-year old woman, felt nauseous, vomiting, and an increased heart rate after taking propolis 2 times. After propolis had been stopped, the symptoms got decreasing, and the patient did not receive any special therapy. The subject AE2, a 51-year old man, had complained to feel itchy and have hives (urticaria) on his neck and hands after consuming propolis for 8 weeks. Then, propolis was stopped and his condition got better with antihistamine therapy. Meanwhile, the subject AE3, a 35-year old woman, had complained to cough and have an increased heart rate after taking propolis for 10 weeks. She stopped taking propolis and she got better without any special therapy. The symptoms assumed to become the adverse events stated above did not threaten the subjects’ lives and the subjects were good until the research ended. A subject from the placebo group, a 32-year old man, experienced lung infection assumed as Pneumocystis jirovecii pneumonia (PCP) and he died after having treatment for 3 days in RS. Dr. Soetomo. 

[bookmark: _Toc496793251]DISCUSSION
The Research Subjects’ Characteristics
[bookmark: _Hlk481320459]The subjects in this research were the population of patients living with HIV stage 1 and 2 who came to have a routine medical appointment to the polyclinic of HIV/AIDS in RSDS with the detail as follows: the average age of 36.8 years old for propolis group and 37.1 years old for the placebo group, the age distribution of between 18 years old to 51 years old, and the male and female ratio was 1:1. A study by Simanjuntak (2010) conducted in Medan also reported the same findings, whereby the age group of 25-44 years old was the most frequent age group for patients living with HIV, namely around 78.3% with the male and female ratio was 3:1 (Simajuntak, 2010). The report for HIV/AIDS situation from the Minister of Health in 2016 mentioned that the highest percentage of HIV infection was at the age group of 24-49 years old (70%) with the male and female ratio was 2:1 (Kemenkes, 2016). This shows that the age distribution of the research subjects was in line with the age group having the highest rate for HIV infection in Indonesia. It was in line with the demographic data for the average age of the patients living with HIV in Asia, namely 37.07 years old (Petoumenos et al., 2017).
The difference of male and female ration in this research might be caused by the few numbers of the sample being involved and the sampling method done consecutively, whereby the sample was taken based on the patient visit to the polyclinic and the patients’ genders who visited the polyclinic were unpredictable, whether they are females or males. The research subjects’ educational levels were mostly senior high level. It is in line with a study by (Parwati Merati et al., 2008) that conducted a study on the HIV subtype in Indonesia; it was found that 70% of the respondents were senior high graduates.
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The Influence of Propoelix™ on the Research Subjects’ BMI
The analysis of the influence of supplementing propolis extract on the Body Mass Index (BMI) showed no significant difference in BMI at the beginning and the end of the research. It shows that the use of propolis did not cause any decrease or increase in the bodyweight of the patients living with HIV who receive the ARV treatment. It is in line with a study on giving propolis in patients with virus infections, indicating that there was no difference in BMI before and after supplementing propolis (Soroy et al., 2013).
[bookmark: _Toc496793253]
The Total CD4 in the Research Subjects before Treatment 
At the beginning of the research, these research subjects had a total CD4 of 370.4 (at a range of 9-865) cells/µL in the propolis group and 373.3 (at a range of 48-821) cells/µL in the placebo group. The total CD4 was below the normal value. From the report in the previous studies, the normal mean score of total CD4 was 865 (at a range of 430-1740) cells/µL in the healthy population in India (Uppal et al., 2003), 744 (at a range of 237-1.616) cells/µL in the population in Asia, and 828 (at a range of 259-1.919) in the healthy population in non-Asian countries (Howard et al., 1996).
The specific characteristics of HIV infection were the progressive depletion for the population of CD4 cells below 200 cells/ µL that were strongly related to the cellular immunity disorder and increased the susceptibility against the opportunistic infections (Okoye & Picker, 2013). The causes of the decreased total CD4 were the direct effects of the virus and the indirect effects of the body’s defense system. The direct effect 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 playing a role in reducing the total CD4 were the divergence of intracellular signaling, autoimmunity mechanism, the process of cell death (apoptosis), pyroptosis, autophagy, and the inhibition of lymphopoiesis due to the decreased cytokines acting as cellular survival, and the integrity of lymphoid tissue (Abbas et al., 2012; Maartens et al., 2014).

[bookmark: _Toc496793254]The Analysis of the Increase in the total CD4 of the Research Subjects after Supplementing Propoelix™ for 6 Months
Giving propolis for 3 months showed a significant increase in total CD4 if compared to the total CD4 in month 0. The result of the analysis revealed that the increase in CD4 in the propolis group in month 0 and month 3 was significantly different (p=0.024).  The total CD4 in the propolis group also tended to increase during month 3 and month 6 with a mean score of 416.7 (4-1060) cells/µL. However, this increase was not statistically significant. It was also insignificant if the total CD4 in month 0 was compared to the total CD4 in month 6. Even though there was an increase in total CD4 at the end of month 6, but it was not statistically significant. The result of the analysis above showed that the propolis supplementation for 3 months was able to increase the total CD4, however, the effect of the increase would not be significant if the supplementation was continuously given until the next months (Tinago, 2014; Caby, 2016; Leung, 2013; Mogensen, 2010).
[bookmark: _Toc496793256]
The Difference in the Total CD4 of Research Subjects before and after Supplementing Propolis for 6 Months
In this research, the difference in the mean score of the increased total CD4 in all research subjects from the propolis group was higher than that of the placebo group (38.8 vs 25.9), and no significant difference statistically.  It might happen due to the increase in total CD4 caused by a multifactor that was not identified yet by the researcher,  such as the starting point of HIV duration and ARV duration, the types of ARV therapy, the initial time of ARV, viral load levels when starting the ARV therapy, the level of immune activation and co-infection as well as immunosenescence (Serrano Villar, 2014; Lu, 2015; Tinago, 2014; Caby, 2016; Leung, 2013; Mogensen, 2010). When the difference in the increased total CD4 in the research subjects using the cut-off point with a total CD4 of <400 cells/μl was analyzed, it resulted in a significant difference in the mean score of total CD4; the total in the propolis group was higher than that of the placebo group (43.3 vs -6.0; p=0.04). It happened due to the increase in total CD4 that was affected by a multifactor.
[bookmark: _Toc496793257]
The Analysis of the Levels of Hemoglobin, Leukocyte, and Platelets in the Research Subjects before and after Supplementing Propoelix™ for 6 Months
One of the aims of this research was the profile of routine blood tests, namely the levels of hemoglobin, leukocyte, and platelets. The result shows that no significant difference in the levels of hemoglobin, leukocyte, and platelets in the propolis group and placebo group at the beginning and the end of the research. This shows that propolis and placebo do not affect the profile of the levels of hemoglobin, leukocyte, and platelets (Serrano Villar, 2014; Lu, 2015). 
[bookmark: _Toc496793258]
The Analysis of the Research Subjects’ Life Quality before and after Supplementing Propoelix™ for 6 Months
[bookmark: _Hlk489429580]The measurement of the research subjects’ life quality was conducted by an interview using a questionnaire containing clinical conditions and a survey of health status using Short-Form-12 (SF-12). The questions related to clinical conditions were intended to evaluate the patients’ clinical conditions before, during, and at the end of the research. The instrument of SF-12 was designed to measure the general health status based on the patients’ point of view consisting of 12 question items related to physical and mental health. The component of physical health (physical health score-PCS) consisted of 6 question items, namely health evaluation in general, simple activities, climbing some stairs, no ability to achieve the expected activities, having limitations in performing some activities, and the pain that affects job activities. Meanwhile, the component of mental health (mental health score-MCS) also consisted of 6 question items comprising of relax and calm, having no motivation, feeling sad and desperate, careless, time for socializing, and anxiety and depression (Ware, 1998). 
The calculation of SF-12 resulted in two output items, namely Physical Component Summary (PCS) and Mental Component Summary (MCS) in the form of numbers and a range from 0 to 100. If it showed 0, it means that the health level was low, while if it showed 100, it means that the health level was extremely high. The scoring standard for SF-12 was based on the general population rules in the United States with a mean score of 50 and a standard deviation of 10. The score that was less than the mean score and the SD, it might be categorized in the low or poor health levels, while if the score was above the mean score and the SD, the health status was high or good (Ware, 1998).
The SF-12 questionnaire had been tested in several studies and it was reported that it might be a reliable and valid instrument to measure the health status in some groups of the population (Montazeri et al., 2011). The survey data of health status using SF-12 showed that the PCS in the propolis group and placebo group was categorized as poor, which the mean score of PCS was below 50. There was an insignificant increase of PCS in the research subjects from the propolis group, namely from 42.78 ± 10.02 in month 0 to 47.05 ± 4.04 in month 3 (p=0.10) and 47.71 ± 0.87 in month 6 (p=0.66). Meanwhile, in the placebo group, the PCS significantly increased, namely from 35.99 ± 13.69 in month 0 to 48.09 ± 5.24 in month 3 (p=0.01) and 48.54 ± 4.99 in month 6 (p=0.02).
If the data were analyzed separately, between the total CD4 of >400 cells/μl and <400 cells/μl, the result would not be different from the analysis result aggregately. There was an increase of MCS in the Propolis group with a total CD4 of >400 cells/μl within month 0 to month 6 (p=0.007). However, this was not considered as significant since the respondents in that group were less so that it was not representative to draw a conclusion. Also, there was an increase of PCS in the control group with a total CD4 of <400 cells/μl within month 0 to month 3 and within month 0 to month 6 (p=0.005 and p=0.002). The increase of PCS in the control group was, possibly, because this research was a double-blind trial. Consequently, the respondents did not know whether they received the propolis capsules or placebo capsules; they consumed them and they believed to feel healthier. 

[bookmark: _Toc496793259]The Adverse Events Occurred during the Research
During the research, 3 subjects from the propolis group were supposed to experience adverse events (AE). The subject AE1, a 48-year old woman, felt nauseous, vomiting, and an increased heart rate after taking propolis 2 times. After propolis had been stopped, the symptoms got decreasing, and the patient did not receive any special therapy. The subject AE2, a 51-year old man, had complained to feel itchy and have hives on his neck, face, and hands after consuming propolis for 8 weeks. Then, propolis was stopped and his condition got better with antihistamine therapy. Meanwhile, the subject AE3, a 35-year old woman, had complained to cough and have an increased heart rate after taking propolis for 10 weeks. She stopped taking propolis and she got better without any special therapy. The symptoms assumed to become the adverse events above did not threaten the subjects and all of the subjects were good until the research ended. 1 patient from the placebo group was died from opportunistic infections in the lung with a total CD4 of 50 cells/µL at the beginning of the research.
Propolis was reported safe to be consumed and had a high toxic dose and lethal dose (Yildirim et al., 2016). Nevertheless, several reports showed that there were side effects in animals and people that might be fatal. They were assumed to be allergic to honey or to the allergen of the flowers where the bees took the pollen (Callejo et al., 2001; Lieberman et al., 2002).
The primary allergens that had ever been reported were 3-Methyl-2-butenyl (E)-caffeate and Phenylethyl caffeate. Those were the substances in the poplar type propolis (Lieberman et al., 2002). The clinical manifestation of allergy was in the form of contact dermatitis or oral mucositis, primarily happened in beekeepers. However, the increased rate of allergy incidents was assumed due to the increase of propolis popularity (Miguel & Antunes, 2011). 
The use of supplements had been widely developed in traditional treatment and it had been reported to be safe based on the people’s testimonials without any clear and scientific evidence. The adverse events that 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. Propolis is a complex natural product with various chemical structures and biological activities. Even though it was reported to not be dangerous, the awareness needed to be concerned considering the product had a big variety of sources and activities. No quality control might damage people’s health (Miguel & Antunes, 2011). The thing that still became a challenge was the scientific evidence stating that certain propolis gave a benefit for inhibiting HIV. Therefore, propolis became a part of health promotion spread through mouth-by-mouth promotion 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 drug, namely ARV. Hence, the correct communication and education between patients and the doctor about the use of propolis combined with ARV to ensure accurate medical treatment. This research proved that propolis did not influence the increase of total CD4.
[bookmark: _Toc496793260]
The Research Weaknesses and Limitations
Several limitations in this research might influence the research result, such as:
1. This research is applied to the patients living with HIV without concerning the total CD4 before the research is conducted, 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 cannot reflect the specific HIV population because of different starting points.
1. In this research, there are confounding variables that are not assessed, such as Hepatitis B infection, Hepatitis C infection, cytomegalovirus (CMV), and toxoplasmosis.
1. The screening process is done by conducting anamnesis, physical assessment, and simple supporting assessments. The determination of HIV stages and opportunistic infections are made based on the criteria of simple diagnosis. Thus, there is a possibility of an inaccurate diagnosis. 
1. In this research, some research variables that cannot be controlled, namely the research subjects’ dietary patterns. It is because the research population is the patients living in their own homes so that it is difficult to equalize the dietary pattern among the research subjects.
1. In this research, the parameter of the organ functions related to the metabolism of propolis and propolis levels in the blood plasma is not calculated because of limited resources and laboratory facilities. Therefore, the effects of the supplement in several related organs cannot be monitored in detail.  

CONCLUSION
0. The general characteristics of the subjects in this research are patients living with HIV at the age of 37 years old, the female and male ratio is 1:1, 68% of the subjects are high school graduates, and 60% of the subjects are married. The Propoelix™ supplementation for 6 months does not influence the research subjects’ body mass index.
0. The total CD4 in the patients living with HIV that have already received the ARV therapy before taking propolis supplementation is 370.4 (9-865) cells/µL in propolis group and 373.3 (48 - 821) cells/µL in the placebo group.
0. Analysis of the total CD4 were as follows:
2. Giving propolis does not influence the increase of total CD4, within either month 0 to month 3 (p=0.57), month 3 to month 6 (p=0.78), and month 0 to month 6 (p=0.41).
2. In research subjects with the total CD4 <400 cells/µL, analysis of differences or mean changes in the total CD4 found a significant difference (p = 0.04) at 0-3 months
2. The conclusion at point 3.b was based on a group of subjects with a cut of point total CD4 <400 cells/µL of 17 respondents (49% of total respondents with a cut of point total CD4 <400 cells/µL
2. The propolis group produced a statistically significant difference (p=0.02) between mean total CD4 months 0 (370.4 cells/µL) and mean total CD4 months 3 (393.4 cells/µL)   
0. There is no significant difference in the levels of Hb, leukocyte, and platelets at the beginning and at the end of the research, in both the propolis group and the placebo group.
0. There is no significant difference in the changes in life quality in the propolis group. However, there is a significant increase in health status in the placebo group.
0. There are several adverse events when consuming propolis, namely nausea, vomiting, urticaria, and palpitations occurred in 3 (three) research subjects.
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Gambar 3.1 Kadar CD4 subyek penelitian sebelum dan sesudah perlakuan
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