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Abstract
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Preface: HIV infection could reduce levelof CD4, which has effect on reduction of Hb level and anemia. Presence of anemia induced by 2 factors: activation of gen pro-apoptosis (caused by reduction of CD4 level and monocyte enhancement) and administration of zidovudin as antiretroviral. It has been known that CD4 counts 500cell/mm3 already capable for causing anemia and CD4 counts<350cell/mm3 can make severe anemia. But, relationship between CD4 levels and administration of zidovudin and other factors that have role in anemia have not been understood clearly.

Objective: To prove the risk of anemia, average and time reduction of Hb in HIV patients that have zidovudin therapy with first CD4 counts 200–350cell/mm3 are higher than HIV patients with first CD4counts>350cell/mm3 and to know factors that might have role in anemia.

Method: The research was conducted with cohort retrospective method in HIV patient in RSUD DR.Soetomo’s medical record. Subjects of research were adult patients that had been diagnosed with HIV between 2008-2015, level of CD4 200–350cell/mm3 and >350cell/mm3, and were given with the zidovudin therapy. Then, we observed the Hb level before and after administration of zidovudin.

Result: There were 97 research’s subject (50 male and 47 female) with age between 26-46 year-old (70.1%). Most of the subjects were in stage III (43.3%) and 40-60 kg in weight (73.2%). Heterosexual had the highest risk of transmission (52.6%). Level of Hb before administration of zidovudin is the most influenced factors in presence of anemia (p=0.017). Patients with CD4count between 200–350cell/mm3 had the greatest Hb reduction (3.202 ± 2.114), but not significant. Time reduction of Hb was more rapid in patients with CD4 200-350cell/mm3 but not significant.

Conclusion: There are no differences in the risk of anemia, average and time reduction of Hb in HIV patients between CD4 200-350 cell/mm3 and CD4 >350 cell/mm3. Levels of Hb before therapy of zidovudin has influence in reduction of Hb level after adminitration of zidovudin. 
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BACKGROUND

In 2014, the incidence of HIV was reported 22.869 cases and AIDS 1.876 cases 1,2,8,9. HIV infection attacks lymphocyte T cells (CD4). On early phase of infection, HIV causes lymphocyte cells reduction and monocyte cells enhancement that result in pro-apoptosis cells influx. 

Many researches show that the presence of anemia is influenced by CD4 count and administration of zidovudin as therapy4.

Sousa said that CD4<350 cell/mm3can lead to anemia without zidovudin, and the anemia itself can be caused by renal insufficiency. The renal insufficiency influences levels of erythropoietin that will affect the red blood cell formation and decrease Hb7. Cotrimoxazole therapy, which is given to prevent the opportunistic infections, can caused Hb reduction in patient with CD4 <350 cell/mm3.

Other research showed that CD4≤500 cell/mm3will lead to anemia which is caused by expression of interferon-γ as result of lymphocyte reduction and monocyte enhancement6.

From these two differences, further research about the cause of anemia in HIV patients, and other factors such as zidovudin treatment, Hb levels before zidovudin therapy, body weight, ages, stadium and gender at zidovudin therapy, needs to be conducted.
MATERIALS AND METHOD:
Participants and data collection procedure

This research use retrospective cohort which thedata were collected from medical record of adult HIV patients in 2008 - 2015 in RSUP DR. Soetomo. Inclusion criteria: HIV patients with zidovudin therapy, age 21-50 years-old, have pre CD4 counts ≥ 200 cell/mm3 before zidovudin treatment, Hb ≥ 10, and BMI 19-25.

Parameter measurements
Subjects were divided into two groups: HIV patients with CD4 counts 200-350 cell/mm3, and HIV patients with CD4 counts ≥350 cell/mm3. Both groups defined as independent variables. Dependent variable from this research is anemia, which can be influenced by another factors such as therapy of zidovudin, body weight, gender, sex, stadium, and level of hemoglobin before zidovudin therapy. All of the data can be found in medical record. Confounding factors which can influence this research are patients with parasites infection, patients with TB infection, patients with renal insufficiency, and hematologic abnormality. There were some exclusioncriteria, such as: pregnant woman, cotrimoxazole therapy, patient with TB therapy.
Data analysis
The levels of hemoglobin, MCV, MCH, and MCHC before zidovudine therapy (early detection) and after 3 months of zidovudin therapy were collected from the medical record. Univariate analysis was used to measure the baseline data,whereas bivariate analysis such as chi-square and T-test care were used to reportthe reduction of Hb’s level, Hb’s level reduction time, and the mean of Hb”s level reduction. Multivariate analysis, such as anova was used to determine the relationship between confounding factors and dependent variable.
RESULT AND DISCUSSION

1. Univariate Analysis
Table 1. HIV patient characteristics whom received zidovudin as anti retroviral therapy and experienced anemia in RSUP. DR Soetomo 2008-2015
	Characteristics
	SUM (%)

	Gender
	

	1. Man
	50(51.5)

	2. Woman
	47(48.5)

	Age (years)
	

	1. > 46
	18(18.6)

	2. 46-26
	68(70.1)

	3. < 26
	11(11.3)

	Education
	

	1. SD
	11(11.3)

	2. SMP
	23(23.7)

	3. SMA
	46(47.4)

	4. S1
	17(17.5)

	Occupation
	

	1. Employeed
	65(67)

	a) Daily Labor
	18(18.6)

	b) Permanent staff
	23(23.7)

	c) Private
	    1(1.0)

	2. Unemployments
	33 (33)

	Stadium
	

	1. I
	22 (22.7)

	2. II
	16 (16.5)

	3. III
	42 (43.3)

	4. IV
	17 (17.5)

	Body Weights (kg)
	

	1. <40
	    7 (7.2)

	2. 40 – 60
	71 (7.2)

	3. >60
	19 (9.6)

	Transmission
	

	1. Heterosexual
	51(52.6)

	2. Homosexual
	18(18.6)

	3. Heterosexual +Homosexual
	18(18.6)

	4. NAPZA
	1(1.0)

	5. Transfusion
	2(2.1)

	6. Heterosexual, NAPZA
	6(6.2)

	7. Unknown
	2(2.1)


This research showed that among 97 subjects, male patients outnumbered female patients. Heterosexual is the highest mode of trasnmission of HIV. The range of age in this research was 26-46 years-old. Most of the patients included were in stadium III. The average of the body weight was 30 kilogram.
2. Bivariate Analysis
Table 2. Pre and Post ARV treatment of Hb’s level distribution with CD4 level in RSUP. DR. Soetomo 2008-2015
	                  CD4

	
	200 - 350
	> 350
	RR
	P

	
	n (%)
	n (%)
	95% CI
	

	Hb pre
	
	
	
	0,185

	1. Severe
	5
	0
	3.94 (0.41-93.15)
	

	2. Moderate
	2
	4
	0.33 (0.04-2.38)
	

	3. Mild
	5
	4
	0.82 (0.016-4.21)
	

	4. Very Mild
	17
	7
	0.59 (0.51-5.13)
	

	5. Normal
	32
	21
	1
	

	Hb Post
	
	
	
	0,815

	1. Severe
	13
	6
	1.39 (0.32-6.08)
	

	2. Moderate
	23
	12
	1.23 (0.36-4.21)
	

	3. Mild
	11
	9
	0.79 (0.20-3.14)
	

	4. Very mild
	14
	9
	1
	


This research showedsignificant transformation level of anemia between subjects who have level of CD4 200-350 cell/mm3 and level of CD4>350 cell/mm3, before and after zidovudin therapy, in all stage of anemia. Level of Hb before zidovudin therapy has a significant correlation with anemia incidence in HIV patients.  
Table 3. The relationship of patients’s predictor variable to the anemia incidence after receiving zidovudin-containing ARV in HIV patients, RSUP DR. Soetomo 2008-2015
	Hb’s level after zidovudine therapy

	Variable
	Anemia (<10)n(%)
	Normal (>10)n(%)
	RR (95% CI)
	p-value

	CD4 (sel/mm3)
	
	
	
	0.523

	1. 200 – 350
	43 (70.5%)
	18 (29.5%)
	0.919 (0.369-2.291)
	

	2. > 350
	26 (72.2%)
	10 (27.8%)
	1
	

	Gender
	
	
	
	0.488

	1. Man
	35 (70.0%)
	15 (30.0%)
	0.892 (0.370-2.151)
	

	2. Woman
	34 (72.3%)
	13 (27.7%)
	1
	

	Age (years)
	
	
	
	0.423

	1. > 46
	15 (83.3%)
	3 (16.7%)
	1.88 (0.22-16.14)
	

	2. 46-26
	46 (67.6%)
	22 (32.4%)
	0.78 (0.15-3.74)
	

	3. < 26
	8 (72.7%)
	3 (27.3%)
	1
	

	Weight (kg)
	
	
	
	0.423

	1. < 40
	6 (85.7%)
	1 (14.3%)
	1.6 (0.11-46.01)
	

	2. 40-60
	48 (67.6%)
	23 (32.4%)
	0.56 (0.14-2.08)
	

	3. > 60
	15 (78.9%)
	4 (21.1%)
	1
	

	Stadium
	
	
	
	0.401

	1. 3 – 4
	43 (72.9%)
	16 (27.1%)
	1.240 (0.508-3.029)
	

	2. 1 – 2
	26 (68.4%)
	12 (31.6%)
	1
	

	Hb Pre (g/dL)
	
	
	
	0.017

	1. Anemia
	45 (80.4%)
	11 (19.6%)
	2.898 (1.171-7.169)
	

	2. Normal
	24 (58.5%)
	17 (41.5%)
	1
	


 chi-square. p<0.05 

In this Research,the level of Hb before zidovudin therapy is the most predictive factor that contributes (p=0.017) in the occurance of anemia, compared to body weight, stadium, gender, and age.
Table 4. Hb’s level before and after zidovudin with CD4 counts at early HIV diagnosis in RSUP DR. Soetomo 2008-2015
	Hb’s level (Mean±SD)
	CD4
	Mean diff (95% CI)
	p-value

	
	200-350(n=61)
	>350(n=36)
	
	

	Before
	11.340 ± 1.816
	11.67 ±1.690
	-0.322 (-1.061-0.416)
	0.388

	After
	8.143 ± 2.160
	8.407 ± 2.253
	-0.265 (-1.180-0.651)
	0.568

	Mean Reduction
	3.202 ± 2.114
	3.260 ± 2.244
	-0.058 (-1.180-0.651)
	0.899


We found that there is no significant difference of mean reduction of Hb’s level between subjects with CD4 counts of 200- 350cells/mm3 to subjects with CD4 counts >350cells/mm3.
Table 5. Mean distribution of Hb’s level before and after zidovudine therapy, and Hb reduction time after zidovudine therapy in HIV patients RSUP DR. Soetomo 2008-2015
	
	CD4
	Mean diff(95% CI)
	p-value

	
	200-350(n=61)
	>350(n=36)
	
	

	Hb’s reduction time before and after zidovudine
	34.03±23.012
	37±21.278
	-3.467(-12.809-5.874)
	0.463


We found that there is no significant difference between Hb’s reduction time of subjects with CD4 counts of 200-350 cells/mm3 compared to subjects with CD4 counts of>350 cells/mm3.
This research showed that level of Hb before zidovudin therapy is the key factor that significantly affectsthe incidence of anemia.  This research also showed that the level of CD4 countsdidn’t affect theincidence of anemia. These results are supported by another research that stated not only CD4 as a factor can affect incidence anemia in HIV patients but also decrease level of EPO in the body. By the research CD4 cause anemia by the increase expressions of monocyte and the EPO can influence the incidence of anemia by renal insufficiency that can affect in decrease production red blood cells10,11. Interferon γ as we know can affect the erythropoiesis by inhibit the proliferation and differentiation erythrocyte progenitor cell, and has significant affect from decreased the Hb and incidence of anemia5.
To lessen the effect of anemia, Hb level correction prior to the zidovudin therapy is suggested. Supplementation during zidovudine therapy is also recommended. Previous research conclude that 10.4 mg zinc consumption per day dan 2.9 mg iron per day are adjunct to the zidovudine therapy. Based on WHO recommendation, body weight and Hb level can be mantained by consuming high protein and high energy food (100 g or 388 kcal/day), thus lessen the adverse effect of zidovudine therapy12,13. This research showed that there is no time difference between subjects with CD4 counts of 200-350 cells/mm3 compared to those with CD4 counts >350 cells/mm3. This finding is supported by research conducted by Lichtenstein, that zidovudin therapy on normal dosage (200–300mg) could induce anemia in all HIV patients and independent to the CD4 counts. This adverse effect usually occur after  6 months, because of the zidovudin toxicity effect to the red blood cells progenitor in bone marrow3.
CONCLUSION
There are no differences in the risk of anemia, average, and time reduction ofHb in HIV patients between CD4 200-350 cell/mm3 and CD4>350 cell/mm3. The level of Hb before Zidovudin therapy has influence in reduction of Hb’s level after administration of zidovudin.
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