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ABSTRACT

Background: HIV/AIDS is a global pandemic. As of 2014, approximately 37 million people have HIV worldwide with
the number of new infections that year being about 2 million. This is down from 3.1 million new infections in 2001.
The objective of the study was to study the immunological status as indicated by the CD4 count and aetiology of anemia
in HIV positive individuals.

Methods: This study was carried out on 100 consecutive HIV patients in the Department of Medicine, Vijayanagara
Institute of Medical Sciences Bellary, Karnataka during the period from October 2014 to May 2016.

Results: In this study, 100 patients with HIV infection and anemia were studied to find the etiology of anemia in HIV
positive patients Only patients with Hb less than 10 g/dl (moderate to severe grade) were included in this study. 42%
patient had moderate grade anemia and 58% had severe grade anemia patient mild grade anemia was excluded. 13
patient had their MCV <76 fl. 60 patient had their MCV between 76-96 fl and 27% had their MCV of >96 fl. 54% of
patient had anemia due to chronic disease.

Conclusions: 54% of patient had anemia due to chronic disease, 12% had iron deficiency anemia, 11% had anemia due
to vitamin B12 deficiency, 22 % had anemia due to zidovudine induced anemia and 1 patient had anemia due hemolysis.
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INTRODUCTION

Without treatment, average survival time after infection
with HIV is estimated to be 9 to 11 years, depending on
the HIV subtype.® AIDS was first clinically observed in
1981 in the United States. The initial cases were a cluster
of injection drug users and gay men with no known cause
of impaired immunity who showed symptoms of
pneumocystis  carinii  pneumonia (PCP), a rare
opportunistic infection that was known to occur in people
with very compromised immune systems. Soon thereafter,
additional gay men developed a previously rare skin
cancer called Kaposi's sarcoma (KS). Many more cases of
PCP and KS emerged, alerting U.S. Center for Disease
Control and Prevention (CDC) and a CDC task force was
formed to monitor the outbreak. The earliest

retrospectively described case of AIDS is believed to have
been in Norway beginning in 1966.

Anemia in human immunodeficiency virus (HIV)-
infected patients can have serious implications, which vary
from functional and quality-of-life decrements to an
association with disease progression and decreased
survival. In 2002, 16 members of the Anemia in HIV
Working Group, an expert panel of physicians involved in
the care of HIV-infected patients that met first in 1998,
reconvened to assess new data and to translate these data
into evidence-based treatment guidelines. The group
reached consensus on the prevalence of anemia in the
highly active antiretroviral therapy era; the risk factors that
are independently associated with the development of
anemia; the impact of anemia on quality of life, physical
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functioning, and survival; the impact of the treatment of
hepatitis C virus co infection on anemia in HIV-infected
patients; evidence-based guidelines for treatment of
anemia in HIV-infected patients, including the therapeutic
role of Epoetin Alfa; and directions for future research.?

The overall incidence of anemia among HIV positive
patients ranges from 10% in asymptomatic patients up to
92% in individuals with full blown AIDS.2 In HIV positive
patient’s anemia is a prognostic marker of future disease
progression or death, independent of CD4 and viral load.?
Anemia impacts a range of dimensions of quality of life.
The common causes of anemia in HIV and non HIV
patients are varied so treatment will differ. So the present
study was conducted to find out the immunological status
and aetiology of anemia in HIV positive individuals.

METHODS

A study was carried out on 100 consecutive HIV patients
in different stages of disease attending the Department of
Medicine, Vijayanagara Institute of Medical Sciences
Bellary, Karnataka. Study period was 18 months from
October 2014 to May 2016. All respondents were adults,
aged more than 18 years.

HIV patients above 18 years of age and anemia with
hemoglobin less than 10 gm/dl were included in the study.
HIV patients below 18 years of age and HIV patients who
do not give consent for the study were excluded from the
study. Informed consent was taken prior to inclusion in the
study. A detailed and careful history will be taken
regarding the duration and symptoms of the disease. A
thorough systemic examination will be done.

HIV was confirmed by the ELISA test. CD4 counts were
analyzed using the Flowcytometry method. Hemoglobin,
total count and differential count were performed in the
laboratory using automated counting chambers. Further
work up for anemia including peripheral smear
examination, mean corpuscular volume estimation, serum
ferritin and B12 levels were done. Bone marrow aspiration
and biopsy was done for few of the patients as part of
anemia evaluation. Other tests were done as per the needs
of the patient.

Descriptive Analysis was done using percentages,
proportions, mean and standard deviations and inferential
analysis was done using unpaired T-tests, chi-square.

RESULTS

100 patients with HIV infection and anemia were included
in the study. In our study 12 patients were between 18-30
years, 39 patients were between 31-40 years of age, 43
patients were 41-50years of age and 6 patients were >50
years. Minimum age was 18 years and maximum mage
was 55 years (Mean ag was 39). Out of 100 HIV patients
72 were male and 28 were female. Among 72 male patients
47 patient having CD4 count of <200 and 25 were having

CD4 >200. Among 28 female patients 15 patient having
CD4 count of <200 and 13 were having CD4 >200.

Table 1: Duration since diagnosis.

Duration Number of

of patients s:tri:gggoo Total
disease <200

Up to

one 8 44.4% 10 55.6% 18
month

rlnéﬁ ths 28 64% 19 36% 47
;102n 4o 25 58% 13 42% 38
Total 61 58% 39 42% 100%

Chi square= 3.714, p=0.1556 not significant

Table 2: MCV levels.

MCV Number of patients %
<76 fl 13 13
76-96 fl 60 60
>06 fl 27 27
Total 100 100

Among 18 patients 8 having CD4 count of <200 and 10
were having CD4 >200 with disease duration >1 month.
Among 44 male patients 28 having CD4 count of <200 and
16 were havingCD4 >200 with disease duration 1-12
months. Among 38 male patients 25 having CD4 count of
<200 and 13 were havingCD4 >200 with disease duration
>12 months. (Table 1)

Table 3: CD 4 count and anemia due to chronic
disease and anemia due to other cause.

CD4 <200 CD>200 Total

Anemia due to

N 41 13 54
chronic disease
Anemia due to 20 26 6
other cause
Total 61 39 10

Out of 100 HIV patients 61 were having cd-4 counts of
<200//ul, mean haemoglobin was 6.2 39were having cd-4
counts of >200//ul, mean haemoglobin was 6.7.

Only patient below Hb 10 mg/dl was included in the study,
out of which 58 had severe anemia and 42 had moderate
anemia. Out of 100 patients, 13 % patients had MCV OF
>76 fl, 57% patients had MCV between 76-96 fl, 27%
patients had MCV >96 fl. Out of 13 pt with MCV <76 fl,
9 pt had iron deficiency anemia. Out of 27 pt who had
MCV of >96, 11 pt had vitamin B12 deficiency with
macrocytosis. (Table 2)

Out of 100 patient, 69 had normocytic anemia, 14 had
megaloblastic and 17 had microcytic anemia. HIV induced
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anemia (anemia of chronic disease) is characterized by
normocytic and normochromic red cells and an
inappropriately low reticulocyte response. This is reflected
by a low serum iron, serum ferritin values increase
threefold over basal levels in the face of inflammation and
a hypoproliferative marrow. (Figure 1)

Iron deficiency anemia is characterized by microcytic and
hypochromic anemia and is reflected by low serum iron,
low mcv and low ferritin. B12 deficiency anemia is
characterized by macrocytic anemia and is reflected by
low vitamin B12 and high MCV.

Zidovudine induced anemia can be identified by features:
patient on zidovudine, macrocytic/normocytic anemia.

Improvement in hemoglobin by greater than 2 three
months after stopping zidovudine Among patients with
low immunological status as expressed by CD4 count less
than 200/ul, the etiologies of anemia were Anemia of
chronic disease (67%), zidovudine induced anemia (15%)
B12/folate deficiency (11.5%) Iron deficiency (6.5%).
Among patients with CD4 count greater than 200/ul, the

most common etiologies of anemia were anemia of chronic
disease (33.5%) zidovudine induced anemia (33.5) iron
deficiency (20%) B12/folate deficiency (10%) anemia
secondary to hemolysis (2.5). (Table 3, Figure 2)

Anemia secondary to
hemolysis

Zidovudine Induced
anemia

B12/Folate deficiency
anemia

Iron deficiency anemia

Anemia chronic disease
(inflammation)
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Figure 1: Etiology of anemia.
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Figure 2: CD4 count and etiology of anemia.

DISCUSSION

Minimum age of the subjects was 18 years and the
maximum age was 51 years with mean age of 39 years.
These demographic data are similar to those documented
in other studies done in India.*

In our study 72% had established diagnosed greater than 1
year and 38% has diagnosed within 1 years, this was much
similar to many studies.* The mean CD4 count was 237/pl.
Mean CD4 count in males was 233/ul and in females was
229/pl. 62% of patients had CD4 count lesser than 200/ul
in and 39% of the patients had greater than 200/pl. These
features were similar to the other studies done in South
India.* Thus, the patients included in this study had

advanced disease. Severity of anemia was classified
according WHO grading. 58% percent had severe
gradeanemia, 42% had moderate grade. This was in
contrast to a study done by Meidani et al in which majority
of patients were found to have mild to moderate grade
anemia occurring in 67% of patients.® This is probably
because our study was done in a tertiary care hospital and
majority of the patients had advanced disease and severe
grades of anemia.

In our study 60% percent had their MCV in normal range.
13% percent had MCV less than 76 fl and 27 had MCV
greater than 96 fl. This is not similar to the study done by
Tripathi et al which showed normal MCV in 88.5%, low
MCYV in 6.56% and high MCV in 4.92% of patients.” This
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is probably because 40% of patient were on zidovudine,
and it has shown in study done KIM et al.8 That MCV
value increase in HIV infected patient under zidovudine.
77% of patients with MCV >76 fl had iron deficiency
anemia and 33% of patient with low MCV had etiology of
anemia other than iron deficiency anemia.

Among 27 patient with MCV of >96 fl, ten patient had
vitamin B12 dificiency. High MCV values are seen in
patient on zidovudin. Seventeen out of fourty patient had
MCV of >96.This was similar to the study done by
Romanelli et al showed that twenty-seven of the 41
patients for whom zidovudine-containing antiretroviral
regimens was prescribed developed macrocytosis
(65.8%).° Mugisha et al concluded that 12-weekly MCV
measurements may be useful in monitoring adherence to
AZT-containing regimens.°

In our study 11% had low vitamin B12 levels. According
to Remaca et al Low vitamin B12 levels (B12) are often
observed in  patients infected with  human
immunodeficiency virus in 18% of patients.*! In a study by
Balt, J Assoc Nurses AIDS Care Prevalence of B12
deficiency in persons with HIV infection has been shown
to be Significant.!? In a study by Rule SA et al Am J
Hematol shown that subnormal serum B12 levels are
common in HIV disease and occur at an early stage.

In our study 11% of patient had low vitamin B12 level and
was not significant (0.062) and fall of CD4 in comparison
with vitamin B12 also was not significant (p-0.849).
Patients with low B12 concentration was not correlating
with macrocytosis in HIV patient was shown by Burkes et
al.**1% In our study only 90% percentage of patients with
low B12 levels had MCV >96 and in most cases the cause
of low vitamin b12 is unknown and may reflect a serum
abnormality.

In a study by Lopez-Caldero et al in 2015 high ferritin
levels are not uncommon in HIV patients, and they
correlate with immunosuppression defined as CD4 count
<350 cells/uL.*® In our study most of the patient had high
serum ferritin a positive phase reactant.

In our study most of patients had anemia of chronic disease
in comparison to other etiologies. 54% had anemia of
chronic disease, 22% had anemia secondary to use of
zidovudine,12% had iron deficiency anemia, 11% had
B12/folate deficiency and 1% had anemia due to
hemolysis.

Levin et al, Sullivan et al, Macroft et al have shown that
low CD4 cell counts(<200 cells/ul) and higher HIV-1
RNA level in plasma have been independently associated
with anemia and also a study by Christian et al done in
Ghana hemoglobin can used as a surrogate marker for CD4
count for monitoring of disease progression and is
explained that disease progression can be associated with
cytokine mediated Myelosupression.t” However various
factors not related to disease progression may interfere in

the direct relationship between CD4 count and hemoglobin
including antiretroviral therapy, blood loss etc. and need to
be excluded as in the above study. There may be no
correlation between CD4 and anemia if all the aetiologies
of anemia are included as in our study.

In our study there was significant difference in hemoglobin
values among patients who had CD4 count less than 200/l
(mean Hb 6.387gm/dl and CD4 count greater than 200/ul
(mean Hb 7.469gm/dl) (p=0.001).

Among patients with low immunological status as
expressed by CD4 count less than 200/pl, the etiologies of
anemia were, anemia of chronic disease (67%), zidovudine
induced anemia (15%), B12/folate deficiency (11.5%),
iron deficiency (6.5%).

Among patients with CD4 count greater than 200/pl, the
most common etiologies of anemia were anemia of chronic
disease (33.5%), zidovudine induced anemia (33.5) Iron
deficiency (20%), B12/folate deficiency (10%), anemia
secondary to hemolysis (2.5%). In patients who had
anemia of chronic disease mean Hb(6.554gm/dl) in patient
with CD4 >200/ul and disease mean Hb(7.785gm/dl) in
patient with CD4 <200/ul which was significant with p
value of 0.0023.

Patient with HIV are prone to develop anemia due to many
causes like progressive disease, opportunistic infections
and bone marrow infiltration and it is difficult interpret this
as a specific side effect. Moreover, HIV patient are on
multiple drugs and difficult to determine effect of single
drug. A study Moinuuddin et al showed that more 20% of
cases of anemia was associated in HIV is drug induced and
in our study 22%of patient had drug induced anemia.5":!8
In our study there was significant difference mean Hb of
patient on ART (Hb-6.09 gm/dl) and mean Hb of patient
not on ART (Hb-7.41gm/dl) (P-0.001). However, patient
on ART had more advanced disease and duration of illness
been also more in patient on ART than with patient not on
ART. By the fact that progressive disease, opportunistic
infections is more in advanced Disease of HIV so ART
causing anemia cannot be interpreted precisely.

In a study by Agarwal et al done in Varanasi 16.2%
patients developed ZDV induced anemia in a prospective
study in which patients were followed up over a period of
1 year. In our study there was significant difference in the
hemoglobin levels in patients on zidovudine (6.09gm/dl)
and non-zidovudine regimens (7.41gm/dl) (p=0.0011).
many patients developed anaemia with 4-5 month of start
of zidovudine which is similar to many studies. In most
patients there was recovery within a month after switching
on to another therapy.

In our study we found that mean haemoglobin was
significant lower in established cases than in the newly
diagnosed case. Probably as newly diagnosed case are not
in advanced state of disease. In well-established case
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progressive disease, opportunistic infections and drug
induced anemia also contribute to the disease.

CONCLUSION

In this study, 100 patients with HIV infection and anemia
were studied to find the aetiology of anemia in HIV
positive patients the patients included in this study had
advanced disease. Out of 100 patients 42% patient had
moderate grade anemia and 58% had severe grade anemia
patient with mild grade anemia was not included in the
study. Most of the patient had anemia of chronic disease
when compared to other etiology. 54% of patient had
anemia due to chronic disease, 12% had iron deficiency
anemia, 11% had anemia due to vitamin B12 deficiency,
22 % had anemia due to zidovudine induced anemia and
1patient had anemia due hemolysis. Mean haemoglobin in
patient on ziduvudine was 6.092 and patient on other than
zidovudine was 7.469.

ACKNOWLEDGEMENTS

We would like to express my profound gratitude to all the
participants.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. UNAIDS, WHO. 2007 AIDS epidemic update. 2008.

2. Volberding PA, Levine AM, Dieterich D, Mildvan D,
Mitsuyasu R, Saagand M. Anemia in HIV Working
Group Oxford. Journals Medicine & Health Clinical
Infectious Diseases. 38(10):1454-63.

3. Mir N, Costello C, Luckit J, Lindley R. HIV disease
and bone marrow changes : a study of 60 cases. Eur
J Haematol. 1989;42:339-43.

4.  Kumaraswamy N, Solomon S, Flannigan TP,
Hemalatha R, Thyagarajan SP, Mayer KH. Natural
history of human immunodeficiency virus disease in
southern India. Clin Inf Dis. 2003;36:79-85.

5. WHO. Hemoglobin concentrations for the diagnosis
of anaemia and assessment of severity. 2011.

6. Meidani M. Prevalence, severity, and related factors
of anemia in HIV/AIDS patients. J Res Med Sci.
2012;17(2):138-142.

7. Medina I, Mills J, Leoung G. Oral therapy for
Pneumocystis carinii pneumonia in the acquired
immune deficiency syndrome. A controlled trial of

trimethopri sulfamethoxazole versus trimethoprim-
dapsone. N Engl J Med. 1990;323:776-82.

8. KIM AH, Jang W, Kim Y, Park YJ, Han K, Oh EJ.
Mean Corpuscular Volume (MCV) Values Reflect
Therapeutic Effectiveness in Zidovudine-Receiving
HIV Patients. J Clin Lab Anal. 2013;27(5):373-8.

9.  Romanelli F, Empey K, Pomeroy C. AIDS Patient
Care STD. 2002;16(9):405-11.

10. Mugisha JO, Donegan K, Fidler S, Ramjee G,
Hodson A, Dunn DT et al. Mean corpuscular volume
as a marker for adherence to zidovudine-containing
therapy in HIV-infected adults. Open AIDS J.
2012;6:45-52.

11. Remaca AF, Cadafalch. B12 levels (B12) are often
observed in patients infected with human
immunodeficiency virus in 18% of patients. J Semin
Hematol. 1999 Jan;36(1):75-87.

12. Balt Ca. AIDS Care. J Assoc Nurses. 2000;11(1):24-
8:31-5.

13. Rule SA, Hooker M, Costello C, Luck W, Hoffbrand
AV. Serum vitamin B12 and transcobalamin levels in
early HIV disease. Am J Hematol. 1994;47(3):167-
71.

14. Burkes RL, Cohen H, Krailo M, Sinow RM, Carmel
R. Low serum cobalamin levels frequently occur in
the AIDS and related disorders. Eur J hematology.
1987;38:141-147.

15. Harriman GR, Smith PD, Horne MK, Fox CH,
Koenig S, Lack EE et al. Vitamin B12 malabsorption
in patients with acquired immunodeficiency
syndrome. Arch Intern Med. 1989;149:2039-41.

16. Lopez-Caldero, Palacios R, Cobo A, Nufio E, Ruiz J,
Marquez M et al. Serum ferritin in HIV-positive
patients is related to immune deficiency and
inflammatory  activity. Int J STD AIDS.
2015;26(6):393-7.

17. Levin AM, Berhane K, Masri-Lavine L. Prevalence
and correlates of anemia in a large cohort of HIV-
infected women: Women's Interagency HIV Study. J
Acquir Immune Defic Syndr. 2001;26:28-35.

18. Meidani M, Rezaei F, Maracy MR, Avijgan M,
Tayeri K. Prevalence, severity, and related factors of
anemia in HIV/AIDS patients. Journal of research in
medical sciences: the official journal of Isfahan
University of Medical Sciences. 2012;17(2):138.

Cite this article as: Umamaheshwari S, Raghavan
VV, Ramamurthy P, Naik KKT. Study of aetiology of
anemia in HIV positive individuals. Int J Adv Med
2021,8:546-50.

International Journal of Advances in Medicine | April 2021 | Vol 8 | Issue 4 Page 550



