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Background: In spite of the access to highly active antiretroviral therapy (HAART),
anemia is still the most common hematological abnormality in HIV seropositives which
results in rapid disease progression.

Methods: An observational study was conducted among a sample of 214 patients who met
the inclusion criteria and the necessary data was collected in a priorly designed data
collection form.

Results: Out of 214 patients, 197 (92%) were anemic and moderate anemia is
comparatively higher in the sample population (97; 49.24%). Gender distribution reveals
that anemia is comparatively higher in women 113 (57.36%) than in men 84 (42.64%).
77(39.1%) belong to the age group of 31-40 yrs. Tuberculosis was the most commonly

CD,, anemia.

observed opportunistic infection in the sample population.
Conclusion: Periodic screening for anemia with preventive and treatment strategies should
be considered the prime importance in settings which offer HIV treatment and care.

Copyright©2018 Jyothsna Medarametla et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Acquired Immunodeficiency Syndrome (AIDS) was first
recognized as a distinct clinical entity in 1981 in previously
healthy people with new onset profound immunological-
deficits like Kaposi’s sarcoma and Pneumocystis carinii
Pneumonia. Later, the syndrome was found to be the caused by
HIV- I which was originated from African primate viruses —
SIVs. In 1983, HIV was isolated and in 1984 it was
demonstrated to be cause of AIDS (Longo et al., 2012 and
Andrew, Mitchell 2008). Since its identification it has become
a global health problem (Banwat ef al., 2013) and is among the
greatest health crises ever faced by humanity. Morbidity and
mortality in HIV disease occur as a result of underlying immune-
suppression which leads to life-threatening opportunistic
infections (OIs) (Debasu et al., 2013). Opportunistic infections
(OIs) are defined as infections that occur because of immune-
suppression in HIV infected persons. (Moges and Kassa,
2014). Opportunistic infections (OIs), leading to significant
morbidity and mortality might grossly affect the health and
quality of life of people infected with HIV. There is global
evidence that the overall incidence of opportunistic infections
increases with the degree of immune-suppression resulting
from disease progression (Banwat et al., 2013).
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Globally, rapid expansion and early access to antiretroviral
treatment (ART) have resulted in a dramatic decrease in HIV-
related mortality and mobility (Bach Xuan et al., 2013).
Hematologic abnormalities are among the most common
manifestations of advanced HIV infection and AIDS; of which
anemia is the most common (Shen et al., 2013). Despite the
advent of highly active antiretroviral therapy (HAART), HIV-
related anemia is still common, and independently associated
with decreased survival. World Health Organization (WHO)
criteria for anemia in men and women are hemoglobin (Hb)
levels <13 and <12 g/dl, respectively. Anemia may manifest as
a mere laboratory abnormality in some individuals, whereas
other may experience typical symptoms like dyspnoea,
reduced exercise tolerance, diminished functional capacity
(Bhusal et al., 2016). The causes of anemia have been reported
to be multi-factorial. Direct effects of HIV and its viral
proteins as well as immune dysregulations during HIV
infection were found to be responsible for bone marrow
suppression (Muluken et al., 2015). The risk of developing
AIDS-associated anemia is increased in those patients; with a
CD4 cell count < 200 cells/mm?, on zidovudine therapy, with a
history of fever, with oral candidiasis or bacterial pneumonia,
who belong to African descent, of the female sex, with lower
muscle mass, advanced age or with a high viral load (Santos
and Almeida, 2013). Screening of anemia, coupled with
prevention and treatment efforts, should be included in HIV
care initiatives (Bhusal et al., 2016).
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Aim: To identify the anemic status of HIV patients
with opportunistic infections and its relation to different
clinical parameters and patient related factors.

Objectives:

1. To categorize patients under different grades of
anemia using WHO anemia scale.

2. To compare patients anemic status with their
age, CD; count, BMI, opportunistic infection,
ART regimen.

METHODOLOGY

An Observational study was conducted from December
2016 to May 2017 at a tertiary care teaching hospital,
ART Centre, Guntur after obtaining approval from the
ethics committee of the hospital. All HIV patients who
are greater than 13 years and suspected to have
opportunistic infections and/or who were diagnosed with
any one of the opportunistic infections and consented for
study were included. Terminally ill patients and patients
who were unwilling to participate in this study were
excluded. Necessary data were collected from patients in
a priorly designed data collection form which includes
patient demographics, hemoglobin value, CD, count,
type of opportunistic infection with which they were
diagnosed, treatment regimen and analyzed.

RESULTS
Anemia in patient's with OI's
WHO classification of anemia
(Hb in g/dl)
100 5 10.99.5 : Mild
@ 9.4 - 8 : Moderate
£ 80 - 7.9-6.5 : Severe
'%‘ <6.5 :Life Threatening
2 60 -
S
S
5 40 -
E
= E 0
2 20 - -
0 e o> ® Males
9.5-109 8-94 65-79 <65 H Females
Haemoglobin value ( in g/dl)

Figure 1 Anemia in patients with OlI's

Figure 1 represents the anemic status of HIV patients with
opportunistic infections. World Health Organization (WHO)
classification of anemia was used to classify patient’s anemic
status as mild, moderate, severe and life-threatening anemia
based on their hemoglobin value. Out of 214 patients, 197
patients fall under any one of the anemic grades and among
them 113 (57.36%) were women and 84 (42.64%) were men.
This shows that anemia is predominant in women when
compared to men.
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Figure 2 Age distribution in anemic patients with opportunistic infections

Figure 2 represents the age distribution of HIV patients
with anemia. Out of 197 patients with anemia, 77
(39.1%) patients belong to 31-40 yrs age group which is
followed by 50(25.4%) in the age group of 20-30 yrs and
47 (24%) in the age group of 41-50 yrs. Only 4 people
were with age greater than 60 yrs.

Comparison of different grades of anemia to
CD, counts

1
I 8 23 23 18

D
(=]

® life threatening

anemia )
B Severe anemia

W
(=]

IS
=

B Moderate anemia

Mild anemia

Number of patients
oW
(=} (=}

10
0 =& . . .
<50 50-100 101- 201-350 >350
200
CD4 count( cells/mm3)

Figure 3 Comparison of different grades of anemia to CD4 counts

Figure 3 depicts the comparison of different grades of
anemia to CD, counts. Life- threatening anemia was
observed in 2 patients at CD, count <50 cells/mm’. Mild
anemia was predominantly observed when CD, count
was between 100-350 cells/mm’. Prevalence of moderate
anemia gradually increased as CD; count ranges
gradually approaches to near normal range. Moderate
anemia was seen in 32 patients when CD, counts were
>350 cells/mm3. Severe anemia was comparatively seen
in more number of patients, i.e. 8 when CD, count was
between 101-200cells/mmm’.
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Figure 4 BMI in patients with different grades of anemia

Figure 4 represents the body mass index of patients who fall
under different grades of anemia. Among patients who were
underweight (BMI < 18.5 kg/m?), 16 (21.92%) were having
mild anemia, 42 (57.53%) were having moderate anemia and
15 (20.55 %) were severely anemic. When BMI was between
18.5—24.99kg/m2 mild anemia was predominant (n=49; 50%)
which was followed by moderate anemia (n=43; 43.88%) and
severe anemia (n=6; 6.12%).When BMI was between 25-29.99
kg/m®, moderate anemia was comparatively higher (n=11;
52.4%) when compared to severe and mild anemia. Anemia
was less common when BMI was > 30 kg/m”.
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Figure 5 Comparison of different grades of anemia in patients with TB and
candidiasis

Figure 5 depicts the anemic status of patients with tuberculosis
and candidiasis. Among the 214 patients included in the study
tuberculosis was the most commonly observed opportunistic
infection (n=115; 53.74%) which was followed by candidiasis
(n=110; 51.40%). In patients who were suffering from TB,
moderate anemia was predominant (n=53; 46.1%) which was
followed by mild anemia (n=37; 37.2%). In patients with
candidiasis, mild anemia was predominant (n=42; 38.2%)
which was followed by moderate anemia (n=41; 37.3%)).
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Figure 6 ART regimens Vs Hemoglobin value

Figure 6 demonstrates the ART regimens in patients with
anemia. In patients with severe anemia, 18 were using TLE
and 3 were using ZLN and in those with moderate anemia, 81
were using TLE regimen and 13 were using ZLN regimen. In
those with mild anemia, 56 were using TLE and 19 were using
ZLN as their current regimen. Majority of the patients were
currently on TLE regimen. This might be either due to
treatment initiation with TLE regimen since their diagnosis
due to their low hemoglobin levels or due to treatment
substitution after a period of time due to anemia.

DISCUSSION

In the present study, 197 patients are anemic and among them
113 (57.36%) were women and 84 (42.64%) were men. This
shows that anemia is predominant in women when compared
to men and which is comparable to that of (Ferede and
Wondimeneh, 2013), Owiredu ef al., 2011) and Nadler ef al.,
2003. Majority of the patients belong to 31-40 yrs age group
(n=77; 39.1%) which was similar to the results of study done
by Kumar A et al., 2016. Moderate anemia was comparatively
higher in this study. Majority of the patients with anemia were
underweight (n=73; 37.05%); (BMI < 18.5 kg/mz) which is
comparable to that of 22 (40 %) (Bhusal et al,
2016).Tuberculosis was the most commonly observed
opportunistic  infection (n=115; 53.74%) which was
comparable to studies done by  Ghate et al., 2000 (29%),
Subhash et al., 2003 (25.4 %), Krishnan ef al., 2014 in Kerala
(20.3%), Gautam et al., 2014 in Maharashtra (21.56%), Ghiya
et al., 2009 in Gujrat (49.2%) and Kamath et al., 2013
(18.86%) , which was followed by candidiasis (n=110;
51.40%) Dhungel et al., 2008 and Moore et al., 1996. In
patients who were suffering from TB, moderate anemia was
predominant (n=53; 46.1%) whereas in patients with
candidiasis, mild anemia was predominant (n=42; 38.2%)
which needs to be ruled out by larger studies.

CONCLUSION

Our study reveals that moderate anemia was prevalent in the
sample population. There exist issues of life threatening and
severe anemia (majority) in patients who are with extremely
low CD4 count (<50 cellsyfmm3) and underweight (based on
BMI) respectively. The prevalence of anemia is comparatively
higher in patients with tuberculosis. This might be due to the
disease itself as well as the antitubercular therapy. Majority of
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the patients are currently on TLE regimen which is the
preferred regimen when hemoglobin levels are <9g/dl and in
those using concomitant antitubercular therapy. Hence, all
these parameters can be considered as possible predictors to
identify and assess the severity of anemia. This signifies that if
anemia remains untreated, results in significant morbidity and
mortality and affects the quality of life. It also increases the
susceptibility to opportunistic infections which further results
in disease progression requiring multiple drugs and even
antiretroviral regimen switch or substitution. Hence, periodic
screening for anemia with preventive and treatment strategies
should also be considered to be of prime importance in
resource limited settings which offer HIV care and therapy.

Limitations

Blood hemoglobin concentration is the sole laboratory
test used to determine and classify patients under
different grades of anemia. Other hematological tests
which help to determine the possible etiology and the
type of anemia couldn’t be performed due to the
resource limited nature of the study site.

Prevalence of anemia is comparatively higher in
patients with tuberculosis; but the mechanism
underlying this association couldn't be studied in the
sample under consideration due to lack of access to
facilities.
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