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ABSTRACT

BACKGROUND

HIV infection is a multisystem disease and haematological abnormalities are among the most common complications of HIV. HIV
associated haematological abnormalities seem to be dependent on the level of virus replication, as these abnormalities are severe
in late stage AIDS patients with high viremia.l.2 These abnormalities reflect the underlying immune status and may be prevented or
corrected by use of highly active antiretroviral therapy (HAART). Haematological abnormalities such as impaired haematopoiesis,
immune and non-immune mediated cytopenias, and altered coagulation have been described in patients with HIV infection/AIDS.
We wanted to evaluate the various haematological parameters in HIV patients and their association with CD4 counts.

METHODS

One hundred HIV positive patients, symptomatic as well as asymptomatic, diagnosed by enzyme-linked immunosorbent assay
(ELISA) method according to the National AIDS Control Organization (NACO) guidelines were included. Complete haematological
profile was recorded. Relationship between CD4 counts and various haematological parameters were analysed. Association
between two attributes was calculated and p value of less than 0.05 was considered statistically significant.

RESULTS

The most common haematological abnormality was anaemia, seen in 93% (n=93) of patients. Normocytic normochromic anaemia
was seen in 42% of patients, which was the most common type followed by normocytic hypochromic in 25 (25%) cases. A strong
association between anaemia and CD4 counts was observed. Other haematological parameters also showed corresponding low
values with decreasing CD4 counts.

CONCLUSIONS

HIV affects virtually all organ systems, with well-known abnormalities related to hematopoietic system. Anaemia being the most
common abnormality has strong correlation with CD4 counts and therefore could be used to predict the development of a more
advanced disease.
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BACKGROUND

Human Immunodeficiency virus belongs to family of human
retroviruses. HIV infection is marked by progressive decrease
in the number of circulating CD4 + T helper cells, which over a
period of years leads to immunological decline and death due
to opportunistic infections and neoplasms. HIV causes the
Acquired Immunodeficiency syndrome (AIDS).3 AIDS is either
characterized by the presence of a particular opportunistic
infection or the CD4+ T lymphocyte count being < 200/mm3
or a combination of both.#

In India the first AIDS case was detected in 1986 among
female sex workers in Chennai and since then HIV infection
has been reported in all states and union territories.5 India is
home to second largest population of people living with HIV
and AIDS.
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HIV infection is a multisystem disease and haematological
abnormalities are among the most common complications of
HIV.2 Haematological abnormalities such as impaired
haematopoiesis, immune and non-immune mediated
cytopenias and altered coagulation have been described in
patients with HIV infection/AIDS.*

Aims and Objectives

The aim of the study was to evaluate the various
haematological parameters in HIV patients and their
association with CD4 counts.

METHODS

The present study was a one-year observational study
conducted from 1st October 2016 to 31st September 2017 in
Haematology wing of Postgraduate Department of Pathology
Government Medical College, Jammu. One hundred patients,
seropositive for HIV by ELISA were included in the study.
Ethical clearance from the institutional ethical committee was
obtained. These patients were observed in detail and
complete data of each patient was prepared. Complete
haematological evaluation including CDs4+ count was done.
Blood collected in a sterile EDTA containing tube and
processed following our established laboratory protocol and
universal precautions as per guideline of National AIDS
Control Organisation (NACO, India).Written informed consent
was taken from all.
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Patterns of Blood Picture

Number of Patients (%)
Baseline (n=100)

Macrocytic 10 (10.0)
Microcytic hypochromic 23 (23.0)
Normocytic hypochromic 25 (25.0)
Normocytic normochromic 42 (42.0)

Table 4. Morphological Patterns of Anaemia

Age Distribution Number of Patients (%)
(Years) Male (n=58) Female (n=42)
<20 1(1.72) 3(7.14)
21-30 8(13.79) 15 (35.71)
31-40 29 (50.00) 19 (45.24)
41-50 11 (18.97) 2 (4.76)
51-60 8(13.79) 3(7.14)
>60 1(1.72) 0(0.00)
Mean Age + SD 36.59+9.12
p-value <0.0001

Table 1. Distribution of Patients According to Age and Sex

Haematological Number of Patients (%)
Abnormalities Baseline (n=100)
Neutropenia 3(3.0)
Leucopenia 2 (2.0)
Lymphocytopenia 18 (18.0)
RBC Count (m/mm3)
(<3.8-Females) 28 (28.0)
RBC Count(m/mm3)
(<4.5-Males) 49 (49.0)
Thrombocytopenia 9(9.0)

Table 5. Haematological Abnormalities in HIV Infected

Patients

History Number of Patients| Percentage
Arthralgia 1 1.0
Asymptomatic 40 40.0
Chronic back ache 1 1.0
Decreased appetite 1 1.0
Diarrhoea 10 10.0
Disseminated TB 1 1.0
Extrapulmonary TB 7.0
Left hemiparesis, Brain
TB 1 1.0
Miliary TB 2 2.0
Pulmonary TB 2 2.0
Right axillary LAP/TB 1 1.0
Easy fatiguability 3 3.0
Fever 14 14.0
Fungal infection 2 2.0
Loss of weight 3 3.0
Lymphadenopathy 1 1.0
Oral ulcers 1 1.0
Seizures 2 2.0
Severe aflaemla, chronic ) 20
diarrhoea
Skin lesions 4 4.0
Urticaria 1 1.0

Table 2. Distribution of Patients According to History

CD4 Count Mean * Standard Deviation p-
(cells/pl) <200 200-400 2500 Value
fib 9.02 | +1.33| 1048 | +1.73 | 1045 | +2.26 [<0.0001
(gm/dl)
RBC Count | 335 | 1038 | 376 |+055| 375 |+059 [<0.0001
(m/mm?3)
TLC + + +
(mm?) 6394.59), 45 07[717895|,5cc (,[7250.00), o | 0215
Neutrophils | 64.81 | +6.98 | 6540 | +6.24 | 58.33 | £9.97 | 0.056
Lymphocytes| 30.84 | +6.58 | 30.33 | +5.78 | 36.17 | +9.60 | 0.105
Monocytes | 2.05 | +0.62 [ 211 [+0.99 | 2.00 |+0.89 | 0921
Eosinophils | 227 [+£1.12 | 216 |[+1.03 [ 3.00 | +1.26 [ 0.195
ANC + + +
(cells/pL) +12543)1 455 79|+76486]1990.71[*208-33] 939,97 | 0-220
ALC + + +
(cells/uL) 1954.49| (o0 o [2116.44| (o0 [2635.83) oo, o | 0.056
Platelets |1 g1 | +035 | 1.86 | +047 | 207 | 038 | 0379
(L/ mm3)
Table 6. Comparison of Haematological Parameters with
CD4 Counts
No. of
Authors Anaemia | Total Cases| Percentage
Cases
Karcher etal 175 197 89 %
Tripathi et al 61 74 824 %
Sitalakshmi et al 27 42 64.2 %
Kaloutsi et al 34 40 85 %
Parinitha et al 210 250 84 %
Rahman et al 103 204 50.5%
Present study 93 100 93%

Table 7. Comparison Number of Anaemia Cases in Present

Study with Other Studies

. Number of
Anaemia Patients Percentage
Non anaemia
Males (Hb>13 gm %) 4 4.0
Females (Hb>12 gm %) 3 3.0
Mild
Males (Hb 10-13 gm %) 26 26.0
Females (Hb 10-12 gm %) 15 15.0
Moderate
Males (Hb 7.0-9.9 gm %) 23 23.0
Females (Hb 7.0-9.9 gm %) 23 23.0
Severe (Hb<7.0 gm %) 6 6.0
Males (Hb<7.0 gm %) 5 5.0
Females (Hb<7.0 gm %) 1 1.0
p-value <0.0001

Table 3. Haematological Abnormalities
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Inclusion Criteria

This was an observational study and was conducted on newly
diagnosed patients of HIV who were attending HIV/AIDS
clinic.

Exclusion Criteria

e  Pregnant women.

e  Patients under 16 years of age.

e Patients of malignancy not related to HIV disease.
e Patients not given consent.

Statistical Methods

Descriptive statistics were expressed as mean * standard
deviation and results on categorical measurements as
numbers (%).Comparison between data was done by using
chi-square test, student T test and ANOVA test Statistical
analysis was done using SPSS 16.0 version, P < 0.05
statistically significant.

RESULTS

Demographic Data: Out of 100 patients included in this study,
58% (58) were males against 42% (42) females with the sex
ratio of 1.38:1. Most of the males (50%) and females (45%)
were in the age group of 31-40 years. Minimum age of the
patient was 19 years and maximum age was 61 years. Most
common age group was 21-40 years with mean age of 36.59 +
9.12 (Table -1)

Clinical Presentation and CD4 Counts

Clinical profile and haematological parameters of these
patients were analysed. 60% of the patients were
symptomatic at the time of presentation and presented with
one or more than one clinical symptom such as fever,
recurrent loose motions, anaemia, generalized weakness,
arthralgia, tuberculosis, weight loss, seizures, oral ulcers skin
lesions etc. and 40% patients were asymptomatic. Fever
(23.33%) was the major clinical presentation followed by
diarrhoea (16.66%) and extrapulmonary tuberculosis.
(Table 2)

Patients were divided into three categories depending on
CD4 counts; category 1 -less than 200 cells/pL, category 2 -
200 to 499 cells/pL and category 3 -more than 500 cells/pL 6
Parinitha SS and Kulkarni MH, 2012). Most patients belonged
to category 2 (57%).

Anaemia was the most common haematological
abnormality at the time of presentation in these patients.
Among the total of 100 cases, 93 (93%) cases had anaemia
and 7 (7%) cases had normal haemoglobin at the time of
presentation. (Table 3)

Most common pattern of anaemia was normocytic
normochromic in 42% cases followed by normocytic
hypochromic in 25 (25%) cases, microcytic hypochromic in
23(23%) cases and macrocytic in 10 (10%) of cases (Table-
4).

Other haematological abnormalities detected were
leucopenia in 2% of cases, neutropenia in 3% of cases,
lymphocytopenia in 18 % of cases and thrombocytopenia in 9
% of cases at the time of presentation. RBC count was less
than lower limit of normal in 28% of females and 49 % of
males at the time of presentation (Table-5).
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Correlation of various haematological parameters with
different CD4 counts were done using chi square test, student
T test and ANOVA test At the time of presentation, mean
haemoglobin in patients with CD4 count <200 was 9.02 +
1.33, in patients with CD4 count in between 200-499 was
10.48 + 1.73 and in those having CD4 count >500 was 10.45 +
2.26. Patients with lower CD4 counts had more anaemic as
compared to those having higher CD4 counts (p<0.0001). Red
blood cell count and absolute lymphocyte count also showed
statically significant correlation between different ranges of
CD4 cell counts (p<0.056). Total leukocyte count, absolute
neutrophil count and platelet count did not show statistically
significant correlation (Table-6).

DISCUSSION

The present study was done in order to bring out the
common haematological abnormalities encountered in HIV
infection which is very important with the continuing rise in
the prevalence of HIV infection in a developing country like
India and to correlate these abnormalities with CD4 cell
count, so that they can be used as a prognostic marker in
resource limited settings.

In present study, the result of data analysis obtained
shows a predominance of males amongst 100 patients that is
males constituted 58% (n=58) with male: female ratio of
1.38:1. Similar sex distribution results were obtained in
studies of 7 with a male to female sex ratio of 1.12:1 and 8 with
a male to female sex ratio of 1.9:1.

The patient age in the present study was from more than
16 years and 71% of the patients were in the age group of 21
to 40 years with mean age of 36.59 + 9.12, which as per the
fact is the sexually active part of life as well as highly
productive age group.This is comparable with the findings of?
where majority of the patients 21 to 40 years. This is also
consistent with the findings of 8 mean age of 39.8 + 10.7.6
Parinitha SS and Kulkarni MH showed similar results with
mean age of 34.55 + 9.63. In the present study compared to
male age distribution, females were younger, 35.71% of them
were between 21 to 30 years of age group.

In our study, patients presented with various clinical
symptoms like generalised weakness, fever loose motions,
loss of appetite, skin lesions, oral lesions joint pains genital
lesions etc. fever was the most common clinical presentation
23.33% cases followed by diarrhoea 16.66% and
extrapulmonary tuberculosis 7%.

Haematological changes have been accepted as powerful
determining predictors of morbidity and mortality in HIV-
infected patients.® It has been demonstrated that severe
anaemia is linked with faster rate of HIV disease
progression.l® Haematological abnormalities commonly
encountered in HIV- infected individuals are anaemia,
granulocyte disorders, thrombocytopenia, lymphomas,
coagulopathies and vascular malignancies like Kaposi
sarcoma. Although in majority of cases, haematological
abnormalities are detected in middle or advanced stages of
HIV infection, some of these like anaemia and
thrombocytopenia have been reported to occur in early
stages of HIV infection.11

Anaemia is the most common cytopenia in HIV-infected
individuals, occurring in 10-20 % of patients at initial
presentation and diagnosed in approximately 70 -80 % of
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patients over the course of disease. The incidence is strongly
related with the progression of the disease and is common in
the symptomatic group.12.13.144,151

In our study anaemia was present in 93% of cases. A
similar observation was made by 16 in 34/40 (85%) cases. 17
reported anaemia in 175/197 (89%) patients, and 18in 61/74
(82.4%) patients. However, 19 reported anaemia in 27/42
(64.2%) cases which is much lower as compared to the
present study. Table-7 shows a comparison of number of
anaemia cases in the present study with other studies. Of
these, severe anaemia was observed in 6 % of cases as
compared to 7% (1Wanchu A et al,,2009), 18.5% (29Meidani A
et al, 2012), 33% (#Kasthuri AS et al,2006) in various
studies. 46% patients were moderately anaemic, 41%
patients had mild anaemia and 7% patients had no anaemia.
Overall frequency of anaemia in our study was comparable
with other studies.

The most common type of anaemia was normocytic
normochromic type in 35% of cases. A similar observation
was made by®¢ Parinitha et al,, 2012 in 40.4% cases and by?2!
Khandekar et al, 2005 in 48.57% cases. Microcytic
hypochromic anaemia was seen in 23% cases, normocytic
hypochromic anaemia in 25% of cases and macrocytic in 10%
of cases. 9% cases had thrombocytopenia which in agreement
with the study carried by?2 Patwardhan et al., (2002) who had
found thrombocytopenia in 13% of the cases. 23Sullivan et al,,
(1997) reported one year incidence of thrombocytopenia in
8.7% persons with one or more AIDS defining illness. We also
observed leucopenia in 2% patients and neutropenia in 3% of
cases. Neutropenia tend to occur concomitantly with
anaemia, 10 to 30 % of those with ARC may be neutropenic,
this may progress to about three-quarters of those with AIDS
(24Zon et al,, 1987). Lymphopenia was seen in 18% of the
cases. Similar observations was made by!8 Tripathi
etal, (2005) in 25.6% cases.

CD4 lymphocyte count is essential for assessment of
immune status in HIV- infected persons as the pathogenesis
of AIDS is largely attributed to a decrease in absolute CD4 cell
counts. Patients in the present study were divided into three
groups based on CD4 lymphocyte count.

The relation of haematological parameters with CD4
count was statically significant in relation to haemoglobin
and RBC count (p<0.0001). 25 Vanisri et al,, (2016)also found
significant correlation of RBC parameters with CD4 cell count
except for red blood cell count. More incidence of anaemia
was seen in patients with CD4 counts <200 as compared to
those having higher CD4 counts. No statically significant
correlation was found between total leukocyte count, and
absolute neutrophil count in relation to CD4 counts although
counts were lower in patients with CD4 counts <200 and
slightly higher in those having higher CD4 counts.8 Devi CS et
al, (2016) also found lower counts in patients with
decreasing CD4 cell counts and in her study also no
significant correlation between total leukocyte count,
absolute lymphocyte count and absolute neutrophil count
was found.6 Parinitha et al, (2012) also found similar
correlation of CD4 count with total leukocyte count as lower
counts in patients with low CD4 cell count.

CONCLUSIONS
HIV affects virtually all organ systems, with well-known
abnormalities related to hematopoietic system. Anaemia
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being the most common abnormality, has strong correlation
with CD4 counts and therefore could be used to predict the
development of a more advanced disease. The recent surge of
HIV infection has led to an increase in the incidence of
haematological abnormalities. Early detection, exact cause
and appropriate treatment of these abnormalities will reduce
morbidity and mortality in HIV/AIDS patients. At the same
time, campaign for health education and preventive measures
should be a continuous process so that the affected
individuals will come forward to these designated centers
and avail the facilities. Heath workers, social organisation and
civil society should be educated so that they are aware of this
permanent infection and take appropriate measures at all
levels and this will help to overcome the inhibition of social
stigma attached to it. Further studies on more number of
patients will provide better understanding of overall
behaviour and prognosis of disease.
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