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ABSTRACT

BACKGROUND
Human Immunodeficiency Virus Infection (HIV) is gradually becoming a threat to our society. It affects our immune system.
Proteins are important components of immune system. Notably albumin and globulin are chief components, which have important
impact not only on our nutrition but also on immunity. Study of serum protein and serum albumin and globulin ratio denotes
nutritional status of human beings. Their evaluation gives diagnostic and prognostic information, especially in relation to CD4
count.

The aim of this study is to assess the protein status of HIV positive patients, thereby their nutritional status and prognostic
correlation with CD4 count.

MATERIALS AND METHODS

It was a descriptive analytical study done over 60 patients who were HIV positive attending indoor and outdoor of Department of
Chest Medicine in a Tertiary Medical College in Kolkata, West Bengal, during the period of 2014 - 16. Patients with comorbidities
like diabetes mellitus and renal diseases were excluded from our study. Serum total protein, albumin, globulin and
albumin/globulin ratio were estimated and inserted in Microsoft Excel and thus calculation was performed.

RESULTS

HIV infection whether asymptomatic or symptomatic alters plasma level of total protein, albumin, globulin and albumin: globulin
ratio. Serum protein was high, average albumin level decreased, average globulin level increased and A: G ratio reversed. In low
CD4 count Albumin: Globulin ratio alteration is more evident as compared to high CD4 group. Association between CD4 counts and
albumin/globulin ratio was calculated using Chi-square statistic. A p-value of less than 0.05 was considered statistically significant.

CONCLUSION
Serum protein increases with HIV progression and therefore can be used as a biomarker in the assessment of the progress of
infection and has prognostic importance in relation with CD4 count.
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BACKGROUND

Human Immunodeficiency Virus (HIV) produce a major
threat amongst human populations. Many continents like
Africa, South-East Asia and Europe face major challenges
against this virus. In Asia especially, India because of big
population is not free from this threat. As a consequence of
HIV  infection, many patients die of Acquired
Immunodeficiency Syndrome (AIDS) and malnutrition.
Human Immunodeficiency Virus (HIV) infection produces a
slow, but progressive and lethal immune suppression with
multisystem involvement which can lead to multiple
opportunistic infections, neurological disorders and
malignancies. This results from progressive depletion of the
CD4 subset in helper/ inducer cells of T-lymphocyte,
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monocyte and macrophages. Ultimately, the disease progress
to Acquired Immunodeficiency Syndrome (AIDS), the
terminal phase of the disease.

Many factors contribute to malnutrition in HIV like
decreased food intake and disturbance in digestion. HIV
infection is associated with typical metabolic disorder.
Abnormalities in metabolism of glucose, lipid, protein and
effect of opportunistic infection and altered host immune
response takes part in disturbance of nutrition. Protein which
is made up of many chains of polypeptides having many
functions in the body including immune systems. Deficiency
of protein and its amino acid components as well as vitamins
are associated with reduced immune systems.
Dysproteinaemic syndromes found frequently in clinical
practice and determination of various fractions of proteins
found in plasma may help in diagnosis and management of
various diseases. Over production of immunoglobulins due to
polyclonal B cell activation is observed early in the course of
HIV infection.! The polyclonal B cell activation is due to viral
envelope protein, especially glycoprotein 41 to produce
excess abnormal immunoglobulins.2 Diarrhoea is a common
presenting feature of AIDS. Many patients with HIV who
develop diarrhoea have some degree of jejunal villous
atrophy and over 70% have some evidence of malabsorption.
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Plasma viral load and CD4 T-cell counts in conjunction with
the patient’s clinical status are presently the gold standards
of assessing and monitoring the clinical progression in HIV
infection. However, the routine use of these parameters in
developed countries is limited because of high cost, poor
availability of required technology and trained personnel.3
Other surrogate markers have been used for monitoring the
progression of HIV infection and assessing response to
therapy. These include CD38, HLA-DR, IL-2R and CD45RO.
However, again a common problem in terms of its cost which
hinders its use beyond its reach to poorer nation.*

Plasma proteins have fractions like albumin and globulin.
Albumin is a small globular protein with molecular mass
weight 66.3 kDa. It has most abundant proteins and has no
carbohydrate side chain, but is highly soluble in water due to
high negative charges at PH 7.4. Albumin are synthesised by
hepatic parenchymal cells. It functions mainly for maintaining
colloidal osmotic pressure and also serve for transporting of
large compounds like free fatty acid, amino acid and many
important drugs.5 Total serum protein usually has normal
value of 6 - 8 gms/dL. Normal range of albumin is 3.2 - 4.5
gms/dL and globulin ranges from 2.3 - 4.5 gms/dL.

Objective

To assess the protein status of HIV positive patients and to
find the association between CD4 counts and the albumin-
globulin ratio.

MATERIALS AND METHODS

This was a descriptive cross-sectional study. Consecutive
patients attending the indoor and outdoor of the Chest
Department of a Tertiary Medical College in Kolkata, West
Bengal, during the period 2014 - 2016 were included in the
study. Patients with diabetes and renal diseases were
excluded.

All patients who were enrolled were tested with serum
albumin, globulin and A:G ratio and a CD4 count done. Five
millilitre of venous blood was collected aseptically into a
plain container and allowed to clot. This was spun at 3000
rpm for 10 mins to obtain a clear serum, which is kept frozen
until required for analysis.

Total serum protein and albumin was determined by
spectrophotometry using Biuret and Bromocresol green
methods respectively. Serum globulin was calculated by
subtracting albumin and total protein. A:G ratio was
calculated by dividing albumin and globulin.

Data was entered into predesigned schedule and checked
for consistency and completeness. Thereafter, data was
inserted into Microsoft Excel and calculations performed.

Statistical Analysis

Statistical analysis was done using IBM SPSS (Version 19).
The results were analysed and presented using principles of
descriptive and analytical statistics. Comparative analysis
with association between CD4 counts and the albumin
globulin ratio was calculated using the Chi-square statistic. A
p-value of less than 0.05 was considered statistically
significant.

RESULTS
Total 60 HIV positive patients were included in our study.
Males outnumbered females with the ratio of 4: 1 (48 male:
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12 female). Most of the patients come from lower economical
background as evident from their profession like labourers
15 (25%), drivers 12 (20%), hawkers 15 (25%), victims 12
(20%) and all are females affected by their sexual partner,
other group contributes 6 (10%) who are all affected from
accidental blood transfusion. Average total protein was
estimated 7.48 gm%. Average albumin was 3.64 gm%,
whereas average globulin was 3.84%. Out of 60 cases
albumin: globulin ratio was found more than 1 in 27 patients
(45%), which varied ranges from 1.03 to 1.78. Contrary
Albumin: Globulin ratio was found to be less than 1 in 33
patients (55%), which varied from 0.59 to 0.98. All results
were compared with CD4 count. In our study 15 patients’
(25%) CD4 count was less than 200/cc and albumin: globulin
ratio was markedly altered in majority. In this group with 12
patients’ (20%) A: G ratio was less than 1 and 3 patients’
(5%) ratio was more than 1. In another group where 45
patients were found with CD4 count more than 200/cc, A: G
ratio remained marginally raised in 24 patients (40%) and
rest of the patients’ (35%) ratio was found to be less than 1.

There is a significant difference in the number of patients
with altered albumin: globulin ratio in patients with lesser
than and greater than 200 mg/dL CD4 count levels.

Sex Number Percentage
Male 48 80%
Female 12 20%

Table 1. Table showing the distribution of Sex in the Study
Population (n= 60)

Occupation Number Percentage
Labourers 15 25%
Drivers 12 20%
Hawkers 15 25%
Victims 12 20%
Others 6 10%

Table 2. Table showing the distribution of in
the Study Population (n= 60)

CD4 Count AG=21 Chi- P value
>200/cc Yes (%) | No (%) | Square
Yes 24 (53.3)| 21 (46.7) "
No 3(20) | 12(80) 505 0.04
Total 27 (45) | 33 (55)

Table 3. Table showing the A/G Ratio in relation

with CD4 Count (n= 60)

*Statistically Significant.

DISCUSSION

In our present study, mean serum total protein level was 7.48
gm%, albumin level was 3.64/dL which was consistent with
observation by R Patil et al study where it was found to be
7.43 = 0.43 gm%.6 Ullrich and associates observed serum
protein for HIV positive patients to be 7.3 gms/L and serum
albumin was 38 gm/L7 Serum globulin level was
comparatively greater than albumin in our study 3.8 gm/dL.
The increase in the anion gap may be associated with
increased level of IgG. Mehta et al observed serum albumin
level was less than 35 g/L and he also noted that
hypoalbuminaemia as a pointer to faster progression of HIV
to AIDS. The low albumin levels may be due to malnutrition
or chronic inflammation associated with AIDS and HIV
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infection. This is because albumin is a negative acute phase
reactive protein, whose levels can possibly be depressed by
elevated levels of Tumour Necrosis Factor (TNF) and
Interleukin-1  (IL-1)  during chronic inflammation.8
Hyperglobulinaemia was also observed in other studies by
Quesnel A9 Similar observation of hyperglobulinaemia was
observed by Ikekpeazu and his associates.10 Oluwaseun O et
al described same findings of high globulin level as compared
to albumin in their study.!! However, in another study by
Okpa et al who observed decreased serum protein level in
HIV patients in their study.12 Guardia JA et al observed mean
value of serum globulin in his study was 3.1 gm%.13 In
contrary Shingdang ] et al observed decrease in serum total
protein, albumin, globulin but high albumin: globulin ratio.14
Jemikalajah JD et al observed increased serum protein,
albumin, globulin all with decreased albumin and globulin
ratio as compared to control.l5 Guenter P et al observed
decreased serum albumin and weight loss related to CD4
counts.16 Similarly, in our study we found albumin and
globulin ratio altered less than 1 in majority (4: 1) of cases
with CD4 less than 200/cc as compared to CD4 more than
200/cc where alb: glb ratio altered marginally with the ratio
of 7:8. Similar observation found by IM Jackson et al, where
levels of hypoalbuminaemia decreased with increased CD4
count.l?” Ikekpeazu Ebele et al observed decreased CD4 count
with decreased albumin level.10 Oluwaseun O and his
associates did not find any statistically significant difference
with changes of CD4 count and serum immunoglobulin
level.11 In our study, we shared a relative hyperproteinaemia
in HIV seropositive individuals and this hyperproteinaemia
was due to relative hyperglobulinaemia occurring in those
individuals.

CONCLUSION

In patients with HIV, serum albumin was decreased, whereas
serum globulin increased above normal value in most of the
cases resulting in serum protein level that remains
apparently in normal range despite much alteration of
albumin and globulin ratio. Globulin plays an important part
in maintaining oncotic pressure in HIV patients. Serum
albumin level less than 3 gm% would generally have poor
prognosis. Hence, serum albumin level can be used as poor
prognostic factor. These decreased albumin levels could
reflect the poor nutritional status and latent state of chronic
diseases evidenced by significant weight loss.
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