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SD: Standard Deviation 

VL: Viral Load

Introduction
Anaemia is the most common haematological complication 

associated with HIV, which increased as HIV disease progresses 
[1]. Anaemia is independently associated with decreased quality of 
life, accelerated HIV disease progression, and increases mortality in 
HIV-infected individuals. Survival time in HIV-infected individuals 
may be improved with recovery from anaemia [2]. The influence 
of HIV disease on anaemia starts, before patients are eligible for 
ART.  Risk of anaemia increased by low CD4+ cells counts (<200 
cells/mL), and higher HIV RNA levels in plasma. A low CD4 cell 
count has a strong independent association with anaemia even after 
controlling for opportunistic infections and malnutrition [3].

This association may represent anaemia caused by the HIV 
infection itself, which may inhibit erythropoiesis directly through 
infection of progenitor cells or upregulation of cytokines [4]. 
Erythropoietin level in HIV-infected patients showed that the levels of 
erythropoietin failed to rise commensurate with increasing anaemia, 
suggested that insufficient amounts of erythropoietin cause anaemia 
due to direct effect of HIV infection on marrow progenitor cells [5]. 
The mechanism of anaemia in this study is depressed bone marrow 
function by HIV infection leading to low production of erythropoietin 
which resulted into ineffective production of RBC [6].

Anaemia in patients with CD4 cell counts<200 cells/µL has 
implications for the choice of initial ART regimen, since anaemia is an 
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Abstract
Background: Anaemia decreases survival, independently acceler-
ates disease progression, and increases mortality among HIV-infect-
ed individuals. The association between anaemia and decreased 
survival has been found to be independent of CD4+ T-lymphocyte 
count, and plasma HIV RNA concentration.

Aim: To assess the severity of anaemia using immunovirological and 
erythropoietin level among HIV- infected patients.

Methodology: This study was carried out at Federal Teaching 
Hospital, Ido Ekiti. One hundred samples each was collected from 
HIV positive subjects on ART and ART naïve. Six milliliters (6ml) of 
whole blood was collected from each consented subject, 3ml was 
dispensed into K2EDTA bottle for immediate analysis of Haemoglo-
bin concentration using haematology analyzer, HIV screening was 
carried out using serial algorithm, CD4 count and CD8 count using 
flow cytometer. The remaining 3ml of blood was dispensed into plain 
bottle, serum was extract for the analysis of erythropoietin using ELI-
SA and viral load using PCR.                		             

Result: Mean values of CD4, CD8, CD4/CD8 and EPO in Hb<8.0g/
dl were lower compared to 8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb > 
13.0g/dl. Mean values of VL in Hb<8.0g/dl were higher compared to 
8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb > 13.0g/dl among ART-naïve 
and ART subjects.

Conclusion: Haemoglobin levels reflect rapidity of disease progres-
sion rates and independently predict prognosis, increases in haemo-
globin level are predictive of treatment success. This present study 
showed the severity of HIV infection as haemoglobin level reduces, 
the rates of haemoglobin decrease is correlate with CD4 count, CD8 
count, CD4/CD8 ratio, and erythropoietin decreases with increases 
in viral load.

Keywords: Anaemia; Erythropoietin and HIV-infected; Immunoviro-
logical; Severity
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Methodology
HIV screening test

Human immunodeficiency virus was diagnosed using serial 
algorithm method. Determine HIV-1/2 (Abbott Diagnostic Division, 
Belgium/Luxemburg), Uni-Gold HIV Kit (Trinity Biotech, Wicklow 
Bay, Ireland) and Chembio HIV ½ Stat-PakTM Assay. Patients 
reactive to antibody screening tests were considered positive and 
recruited into the study; the test was carried out according to the 
manufacturer’s instruction.

Haemoglobin concentration

Haemoglobin concentration was analyzed using Haematology 
Analyzer (Sysmex XN 350 five parts) following Manufacture’s 
instruction.

Analysis of CD4 and CD8 count using flow cytometry 
(Cyflow Counter)

Research samples for CD4 and CD8 count was prepared and 
run on the Partec cyflow counter (Partec flow cytometer, GMBH, 
Munster, Germany) according to the manual instructions.

Viral load analysis

Extracted plasma from K2EDTA sample was used to estimate HIV-
RNA viral load analysis using polymerase Chain Reaction (PCR), the 
procedure was follow as describe in the manual.

Erythropoietin

Erythropoietin (EPO) was estimated using Enzyme-Linked 
ImmunoSorbent Assay (ELISA) kit, the procedure was followed as 
described in the manual [11].

Results

Table 1 showed comparison of CD4, CD8, CD4/CD8, VL and 
EPO on degree of anaemia in HIV infected subjects ART naïve. The 
mean ± SD of CD4 214.73 ± 91.71 in Hb<8.0g/dl was significantly 
lower (P<0.05) compared to 388.68 ± 49.41, 407.50 ± 59.26 and 
493.00 ± 21.37 in Hb 8.0- 9.9g/dl, 10.0-12.9 g/dl and Hb ≥ 13.0 g/dl 
respectively (F-value50.79; P- value 0.00).

The mean ± SD of CD8 653.16 ± 193.22 in Hb<8.0g/dl was 
significantly lower (P<0.05) compared to 960.53 ± 110.69, 984.77 ± 
93.01 and 996.33 ± 113.19 in Hb 8.0-9.9g/dl, 10.0-12.9g/dl and Hb ≥ 
13.0g/dl respectively (F-value 33.03; P-value 0.00).

The mean ± SD of CD4/CD8 0.34 ± 0.07 in Hb<8.0g/dl was 
significantly lower (P<0.05) compared to 0.42 ± 0.04, 0.42 ± 0.69, 
and 0.53 ± 0.06 in Hb 8.0-9.9g/dl, 10.0-12.9g/dl and Hb ≥ 13.0g/dl 
respectively (F-value 16.88; P-value 0.00).

The mean ± SD of VL 167440.00 ±100586.00 in Hb 8.0g/dl was 
significantly higher (P<0.05) compared to 91887.00 ± 20948.21, 
77841.00 ± 13656.77 and 75103.00 ± 2362.76 in Hb 8.0-9.9g/dl, 
10.0-12.9g/dl and Hb ≥ 13.0g/dl respectively (F-value 9.85; P-value 
0.00).

The mean ± SD of EPO 1.67 ± 0.47 in Hb<8.0g/dl was significantly 
lower (P<0.05) compared to 2.38 ± 0.73, 3.15 ± 0.37 and 3.40 ± 0.30 

adverse effect of zidovudine (AZT), use of this drug is contraindicated 
in HIV-patients with preexisting anaemia. Inability to achieve 
an increase in CD4 count in the context of sustained virological 
suppression is also known as immuno-virological discordance; this 
risk was greatly reduced with longer time spent with a suppressed 
viral load suggesting that maintaining a suppressed viral load is key 
for patients with immuno-virological discordance [7]. Viral load is 
associated with loss of CD4 cells, viral load>100000 copies/ml shows 
the probability of rapid CD4 cell count decline is very high.

VL is the earliest indicator of treatment success or failure, followed 
by CD4 cell count approximately a month later. Virological response 
and immunological failure occurs; consequently, VL should be seen 
in combination with CD4 cell count. Failure to decrease viral load 
to 400-1000 copies/ml in 4 to 8 weeks, it means there is a risk of 
virological failure. Low viral load (1000-5000 copies/ml) indicates 
slow progression, high viral load (>100000 copies/ml) indicates a 
high risk for rapid progression [8]. CD4 cell count response on its 
own can be used as an indicator of treatment failure or success.  On 
average, a CD4 cell increase of about 150 cells/mm³ occurs in the first 
year in treatment-naive patients.

Failure to increase CD4 cell count more than 50 cells/mm³ during 
the first year of ART is considered immunological failure [9].  If 
the CD4 cell count does not increase for six months, adherence to 
treatment should be reassessed and ensured. Viremia less than 10000 
copies/ml or suppression of at least 1.5 log copies/ml less than the 
pre-therapy value, was not associated with a decline in CD4 cell 
count. Successful ART is first reflected by the decrease of viral load; 
immunological response is a result of viral load, and thus occurs later 
[10].

ART monitoring is best done with viral load and CD4 count 
immune and virological responses of patients that had CD4 count 
<200 cells/ml were at increased risk of death due to occurrence of 
opportunistic diseases and high degree of anaemia. The aim of this 
study was to assess the severity of anaemia using immunovirological 
and erythropoietin level among HIV- infected patients.

Materials and Methods
Study design

This study was carried out at Federal Teaching Hospital, Ido Ekiti, 
Nigeria. One hundred samples each was collected from HIV positive 
subjects on ART and HIV positive subjects ART naïve. Consented 
subjects were re-screened for HIV infection for the purpose of the 
study to confirm their HIV status using serial algorithm method. 
Subject’s consent was sort for through an informed consent form and 
ethical approval was obtained from Federal Teaching Hospital, Ido-
Ekiti.

Sample collection and sample preparation

Six milliliters (6ml) of whole blood was collected from each 
consented subject, 3ml was dispensed into K2EDTA bottle for 
immediate analysis of Haemoglobin concentration, CD4 count, CD8 
count and HIV screening. The remaining 3ml of blood was dispensed 
into plain bottle, allowed to clot and centrifuged at 2500 revolution 
per minute for 5minutes to extract the serum into another plain bottles, 
stored at -40 0C for the analysis of erythropoietin and viral load.
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in Hb 8.0-9.9g/dl, 10.0-12.9g/dl and Hb ≥ 13.0g/dl respectively 
(F-value 52.43; P-value 0.00). Multiple comparison between Hb 8.0-
9.9g/dl and 10.0-12.9g/dl shows that, mean ± SD of CD4, CD8 and 
CD4/CD8 in Hb 8.0-9.9g/dl were lower compared to Hb 10.0-12.9g/
dl although the difference was not significant (P>0.05). Mean ± SD 
of VL in Hb 8.0-9.9g/dl was significantly higher (P<0.05) compared 
to Hb 10.0-12.9g/dl.

Table 2 showed comparison of immunological, virological and 
erythropoietin response on degree of anaemia in HIV-Infected subjects 
on ART parameters include CD4, CD8, CD4/CD8 VL and EPO. The 
Mean ± SD of CD4 100.00 ± 81.95 in Hb<8g/dl (Sever Anaemia) 
was significantly lower (P<0.05) compared to 250.50 ± 3.54, 325.63 
± 76.70 and 528.37 ± 80.54 in Hb 8.0-9.9g/dl (Moderate), Hb 10.0-
12.9g/dl (Mild) and Hb > 13.0g/dl (Normal) respectively (F-value 
136.79; P-value 0.00).

Mean ± SD of EPO in Hb 8.0-9.9g/dl was significantly lower 
(P<0.05) compared to Hb 10.0-12.9g/dl. Multiple comparison 
between Hb<8.0g/dl and Hb 10.0-12.9g/dl shows that, mean ± SD 
of CD4, CD8, CD4/CD8 and EPO in Hb <8.0g/dl were significantly 
lower (P<0.05) compared to Hb 10.0-12.9g/dl.

Mean ± SD of VL in Hb<8.0g/dl was significantly higher (P<0.05) 
compared to Hb 10.0-12.9g/dl. Multiple comparison between Hb 
10.0-12.9g/dl and Hb ≥ 13.0g/dl shows that, CD4 in Hb 10.0-12.9g/dl 
was significantly lower (P<0.05) compared to Hb ≥ 13.0g/dl.

Mean ± SD of CD8, CD4/CD8, and EPO in Hb 10.0-12.9g/dl 
were lower compared to Hb ≥ 13.0g/dl although the difference was 
not significant (P>0.05).

Mean ± SD VL in Hb 10.0-12.9g/dl was higher compared to Hb 
≥ 13.0g/dl; the difference was not significant (P> 0.05). Multiple 
comparison between Hb<8.0g/dl and Hb 8.0-9.9g/dl shows that 
mean ± SD of CD4, CD8, CD4/CD8 and EPO in Hb 8.0g/dl were 
significantly lower (P<0.05) compared to Hb 8.0-9.9g/dl.

Mean ± SD of VL in Hb<8.0g/dl was significantly higher (P<0.05) 
compared to Hb 8.0-9.9g/dl. Multiple comparison between Hb 
8-9.9g/dl and Hb ≥ 13.0g/dl shows that mean ± SD of CD4 and EPO 
in Hb 8.0-9.9g/dl were significantly lower (P<0.05) compared to Hb 
≥ 13.0g/dl, mean ± SD of VL in Hb 8-9.9g/dl was significantly higher 
(P<0.05) compared to Hb ≥ 13.0g/dl.

Mean ± SD of CD8 and CD4/CD8 in Hb 8-9.9g/dl were lower 
compared to Hb ≥ 13.0g/dl although the difference was not significant 
(P>0.05). Multiple comparison between Hb<8.0g/dl and Hb ≥ 
13.0g/dl shows that mean ± SD of CD4, CD8, CD4/CD8 and EPO 
in Hb<8.0g/dl were significantly lower (P<0.05) compared to Hb ≥ 
13.0g/dl. Mean ± SD of VL in Hb<8.0g/dl was significantly higher 
(P<0.05) compared to Hb ≥ 13.0g/dl.

The mean ± SD of CD8 292.06 ± 131.65 in Hb<8g/dl (Sever 
Anaemia) was significantly lower (P>0.05) compared to 505.00 ± 
7.07, 629.32 ± 79.59 and 758.97 ± 76.36 in Hb 8.0-9.9g/dl (Moderate), 
Hb 10.0-12.9g/dl (Mild) and Hb ≥ 13.0g/dl (Normal) respectively 
(F-value 123.81; P-value 0.00).

The mean ± SD of CD4/CD8 0.34 ± 0.12 in Hb<8.0g/dl was 
significantly lower (p<0.05) compared to 0.50 ± 0.00, 0.52 ± 0.09 and 
0.68 ± 0.95 in Hb 8.0-9.9g/dl, Hb 10.0-12.9g/dl and Hb ≥ 13.0g/dl 
respectively (F-value 53.43; P-value 0.00).

Table 1: Mean + SD Of  CD4, CD8, CD4/CD8 And Epo On Degree Of Anaemia In 
Hiv Art-Naïve Subjects.

Mean values of CD4, CD8, CD4/CD8 and EPO in Hb<8.0g/dl were lower compared 
to 8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb ≥ 13.0g/dl. Mean values of VL in Hb<8.0g/
dl were higher compared to 8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb ≥ 13.0g/dl among 
ART-naïve subjects. P ≤ 0.05 was considered significant, p>0.05 was considered not 
significant, F-value = mean ± SD of parameters was compared using ANOVA

Table 2: Mean+SD Of CD4, CD8,VL and EPO On Degree Of Anaemia in HIV-In-
fected Subjects On Art.

Mean values of CD4, CD8, CD4/CD8 and EPO in Hb<8.0g/dl were lower compared 
to 8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb ≥ 13.0g/dl. Mean values of VL in Hb<8.0g/
dl were higher compared to 8.0-9.9g/dl, Hb 10.0-12.9g/dl, and Hb ≥ 13.0g/dl among 
ART subjects. P ≤ 0.05 was considered significant, p>0.05 was considered not signifi-
cant, F-value=mean ± SD of parameters was compared using ANOVA

Degree of 
Anaemia

CD4  
(cells/μl)

CD8 
(cells/μl)

CD4/
CD8

VL (copies/ml)
EPO 

(IU/L)

Hb<8.0g/dl
N=56 (Sever)

214.73 ± 
91.71

653.16 ± 
193.22

0.34 ± 
0.07

167440.00 ± 
100586.00

1.67 ± 0.47

Hb 8.0-9.9g/dl
N=19 (Moderate)

388.68 ± 
49.41

960.53 ± 
10.69

0.42 ± 
0.04

91887.00 ± 
20948.21

22.38 ± 
0.73

Hb 10.0-12.9g/dl
N=22 (Mild)

407.50± 
59.26

984.77± 
93.01

0.42 ± 
0.69

77841.00 ± 
13656.77

3.15 ± 0.37

Hb ≥ 13.0g/dl
N=3 (Normal)

493.00 ± 
21.37

996.33 ± 
113.19

0.53 ± 
0.06

75103.00 ± 
2302.76

3.40 ± 0.30

F(P-value)
50.79 

(0.00*)
33.03 

(0.00*)
16.86 

(0.00*)
9.85 (0.00*)

52.46 
(0.00*)

10.0-12.9g/dl vs
 Hb 8.0-9.9g/dl

0.69 0.88 0.98 0.05* 0.00*

10.0-12.9g/dl vs 
Hb<8.0g/dl

0.00* 0.00* 0.00* 0.00* 0.00*

10.0-12.9g/dl vs
 Hb≥13.0g/dl

0.00* 0.99 0.16 0.83 0.63

8.0-9.9g/dl vs Hb 
<8.0g/dl

0.00* 0.00* 0.00* 0.00** 0.00*

8.0-9.9g/dl vs 
Hb  ≥ 13.0g/dl

0.00* 0.95 0.16 0.02* 0.02*

Hb <8.0g/dl vs 
Hb ≥ 13.0g/dl

0.00* 0.05* 0.05* 0.00* 0.01*

Degree of Anaemia
CD4 

(cells/μl)
CD8 

(cells/μl)
CD4/
CD8

VL (copies/
ml)

EPO 
(IU/L)

Hb<8.0g/dl
N=16 (Severe Anaemia) 

100.00 ± 
81.95

292.06 ± 
131.65

0.34 ± 
0.12

151550.00 ± 
33328.37

1.63 ± 
0.72

 Hb8.0-9.9g/dl
N=12 (Moderate 

Anaemia)

250.50 ± 
3.54

505.00 ± 
7.07

0.50 ± 
0.00

120330.00 ± 
722.66

1.80 ± 
0.14

Hb10.0-12.9g/dl
N=19 (Mild Anaemia)

407.50 ± 
59.26

629.32 ± 
79.59

0.52 ± 
0.09

78016.00 ± 
7104.96

3.57 ± 
0.43

Hb≥13.0g/dl
N=63 (Normal)

325.37 ± 
76.70

758.97 ± 
76.36

0.68 ± 
0.95

79429.00 ± 
8424.46

3.72 ± 
0.49

F (P-value)
136.79 
(0.00*)

123.81 
(0.00*)

53.43 
(0.00*)

104.86 
(0.00*)

74.32 
(0.00*)

Hb10.0-12.9g/dl VS 
Hb8.0-9.9g/dl

0.00* 0.00* 0.75 0.00* 0.00*

Hb10.0-12.9g/dl VS Hb 
<8.0g/dl

0.00* 0.00* 0.00* 0.00* 0.00*

Hb10.0-12.9g/dl VS Hb 
≥ 13.0g/dl

0.00* 0.00* 0.00* 0.89 0.62

Hb8.0-9.9g/dl VS 
Hb<8.0g/dl

0.00* 0.00* 0.00* 0.00* 0.84

Hb8.0-9.9g/dl VS Hb ≥ 
13.0g/dl

0.00* 0.00* 0.00* 0.00* 0.01*

Hb<8.0g/dl VS Hb ≥ 
13g/dl

0.00* 0.00* 0.00* 0.00* 0.00*
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The mean ± SD of VL 151550.00 ± 33328.37 in Hb<8.0g/dl 
was significantly higher (P<0.05) compared to 120330.00 ± 722.66, 
78016.00 ± 7104.96 and 79429.00 ± 8427.46 in Hb 8.0- 9.9g/dl Hb 
10.0-12.9 and Hb ≥ 13.0g/dl respectively (F-value 104.86; P-value 
0.00).

The mean ± SD of EPO 1.63 ± 0.72 in Hb<8.0g/dl was significantly 
lower (P<0.05) compared to 1.80 ± 0.14, 3.57 ± 0.43 and 3.72 ± 0.49 
in Hb 8.0-9.9g/dl, Hb, 10-12.9g/dl and Hb ≥ 13.0g/dl respectively 
(F-value 74.32; P-value 0.00). Multiple Comparison between Hb 
10.0-12.9g/dl and Hb 8.0-9.9g/dl shows that, mean ± SD of CD4, 
CD8 and EPO in Hb 8.0-9.9g/dl were significantly lower (p<0.05) 
compared to Hb 10.0-12.9g/dl.

The mean ± SD of CD4/CD8 in Hb 8-9.9 was lower compared to 
Hb 10-12.9g/dl although the difference was not significant (P>0.05). 
Mean ± SD of VL in Hb8.0-9.9g/dl was significantly higher (p<0.05) 
compared to 10.0-12.9g/dl.  Multiple Comparison between Hb<8.0g/
dl and Hb 10-12.9g/dl shows that mean ± SD of CD4, CD8, CD4/CD8 
and EPO in Hb<8.0g/dl were significantly lower (p<0.05) compared 
to Hb 10.0-12.9g/dl.

The mean ± SD of VL in Hb<8.0/dl was significantly higher 
(p<0.05) compared to Hb 10.0-12.9g/dl. Multiple comparison 
between Hb10.0-12.9g/dl and Hb ≥ 13.0g/dl show that, mean ± SD 
of CD4, CD8 and CD4/CD8 in Hb10.0-12.9g/dl were significantly 
lower (P<0.05) compared to Hb ≥ 13.0.

Mean ± SD of VL and EPO in Hb 10.0-12.9g/dl were lower 
compared to Hb ≥ 13.0, the difference was not significant (P>0.05). 
Multiple comparison between Hb<8.0g/dl and Hb8.0-9.9g/dl shows 
that, mean ± SD of CD4, CD8 and CD4/CD8 in Hb<8.0g/dl were 
significantly lower (P<0.05) compared to Hb 8.0-9.9g/dl.

The mean ± SD of VL in Hb<8.0g/dl was significantly higher 
(P<0.05) compared to Hb8.0-9.9g/dl. The mean ± SD of EPO in <8g/
dl was lower compared to Hb8.0-9.9g/dl although the difference was 
not significant (P>0.05). Multiple comparison between Hb 8.0-9.9g/
dl and Hb ≥ 13.0g/dl shows that mean ± SD of CD4, CD8, CD4/
CD8 and EPO in Hb 8.0-9.9g/dl were significantly lower (P<0.05) 
compared to Hb ≥ 13.0.

The mean ± SD of VL in Hb 8.0-9.9g/dl was significantly higher 
(P<0.05) compared to Hb ≥ 13.0g/dl. Multiple comparison between 
Hb<8.0g/dl and Hb ≥ 13.0g/dl shows that, mean ± SD of CD4, CD8, 
CD4/CD8 and EPO in Hb<8.0g/dl were significantly lower (P<0.05) 
compared to Hb ≥ 13.0g/dl. The mean ± SD of VL in Hb<8.0g/dl was 
significantly higher (P<0.05) compared to Hb ≥ 13.0g/dl.

Discussion
The incidence of anemia was strongly and consistently associated 

with the progression of HIV disease as measured by CD4 count, CD8 
count, CD4/CD8 ratio, viral load and erythropoietin in this study. This 
association is most likely explained by the increasing viral burden 
as HIV disease progresses, which resulted into anaemia by increased 
cytokine mediated myelosuppression and reduces erythropoietin level 
in response to anaemia in HIV-infected. This study is consistent with 
other study, reported that low haemoglobin level is associated with 
faster HIV disease progression into advanced immunodeficiency and 
mortality [6,12].

Prevalence of anaemia recorded in this study varies from 22% mild 
anaemia to 56% severe anaemia in HIV ART-naïve subjects while 19% 
mild anaemia to 16% severe anaemia was reported in HIV subjects 
on ART. Interventions of ART  improved health  condition of HIV 
subject on therapy which reduces the anaemic condition as reported 
in this study. similar to this study, Gedefaw reported prevalence of 
anaemia in ART naïve and ART HIV patients was 29.9% and 16.2% 
respectively, his study confirmed the effectiveness of ART in reducing 
HIV associated anaemia by reducing the occurrence of opportunistic 
infections [13].

Supporting the findings in this study, Servais reported the 
prevalence of anaemia in patients who are on ART was 11.7% while 
in ART naïve patients was 29.7% this affirmed that haematological 
disorders are corrected by antiretroviral therapy which also decreases 
the viral load [14]. From this study, there was a decrease in the blood 
haemoglobin levels as the HIV infection progressed, CD4 counts 
<200 cells mm−3  was strongly associated with severe anaemia in 
ART-naïve patients and could lead to rapid disease progression and 
decreased survival [6,15]. Supporting the findings in this study, it was 
suggested that as the immunity of HIV patient decreases, anaemia 
was more prevalent [16].

Generally, EPO level decline with advancing HIV disease as 
reported in this study. The severity of anaemia was found to increase 
with the severity of the HIV infection, the level of EPO failed to 
increase commensurately with the degree of anaemia in HIV infected 
patients, suggesting that one of the reasons for anaemia in this 
population was erythropoietin deficiency [6,17].

Conclusion
Anaemia has been associated with HIV progression to AIDS 

and shorter survival times for HIV-infected patients. Haemoglobin 
levels reflect rapidity of disease progression rates and independently 
predict prognosis, increases in haemoglobin level are predictive of 
treatment success. This present study showed the severity of HIV 
infection as haemoglobin level reduces, the rates of haemoglobin 
decrease is correlate with CD4 count, CD8 count, CD4/CD8 ratio, 
and erythropoietin decreases with increases in viral load.
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