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Abstract: The biochemical abnormalities associated with HIV-1 infection as observed in Maiduguri, North-
EasternNigeriawere studied. The sample population used in this study comprised of one hundred and sixty-two
subjects. They were divided into four groups of about forty subjects in each group. Group 1 was made up of
40 subjects who were apparently healthy controls, group 2 was made up of 41 subjects with conditions
apparently unrelated to HIV disease, group 3-made up of 40 subjects with conditions suggestive of early HIV
disease and group 4-made up of 41 subjects with conditions indicative of progressive HIV disease. Blood
sampleswere collected from the subjects after obtaining their consent. These blood samples were screened for
HIV antibodies. From the result obtained, in group 1, 12.5% of the subjects tested positive, in group 2, 22%
were positive, in group 3, 30% were positive, while 58.5% tested HIV positive in group 4. The results of the
biochemical parameters showed that the level of blood urea, creatinine, serum enzymesand total protein were
elevated in the HIV infected/sick groups compared with the apparently healthy controls. These data obtained
could be used as pre-intervention biochemical data for the management of HIV/AIDS patients at the
University of Maiduguri Teaching Hospital, Nigeria.
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INTRODUCTION

The AcquiredImmuneDeficiencySyndrome (AIDS)
is a global pandemic causing the greatest public health
concern. It s et iologic al agent, the Human
Immunodeficiency Virus (HIV) is one of the commonest
lethal infections worldwide[1]. Sub-Saharan Africa has
more than its own shareof people infected with HIV virus
and the total number continues to increase because of
Africa’s poor resource availability and awareness
regarding the disease[2]. Functional health insurance for
the entire citizenry is virtually absent on the continent,
whichamong other characteristic factors of poor resource
setting sustains the increase in the incidence of the
HIV/AIDSscourge.The developed nations are nowaware
that they cannot lose the war on this disease and win the
battles to reduce poverty, increase stability, advance
democracy and increase peace and prosperity globally.
Therefore, they have made funds available to fight
HIV/AIDS worldwide[3]. Sixty grants amounting to more
than US $3 billion, over five years have been approved
for sub-Saharan Africa bythe Global Fund to Fight AIDS,
Tuberculosis and Malaria. In addition, the United States
government has also scaled up the fight in Africa with the
introduction of U.S. President’s Emergency Plan for

AIDS Relief (PEPFAR) fund, with several tertiary
hospitals including the University of MaiduguriTeaching
Hospital being one of the beneficiaries. These efforts are
yielding positive results as success rates exceeding mid
year target for the year 2005 are reported[3], with the
therapy being feasible and affordable for low resource
settings.Such levels of sustainedsuccess of antiretroviral
(ARV) therapywill change theclinicopathological course
of HIV/AIDS in Sub-Saharan Africa where patients
would otherwise not have access to sustained ARV
therapy. Such intervention demands pre-intervention
laboratory data for comparison during intervention.
Therefore, this study is aimed at documenting pre-
intervention biochemical data for HIV/AIDS at the
Universityof Maiduguri Teaching Hospital, Nigeria. It is
also aimed at evaluating some biochemical changes in
HIV infected adult patients in Maiduguri North-Eastern
Nigeria.

MATERIALS AND METHODS

The sample population comprised of one hundred
and sixty-two subjects. Forty subjects were apparently
healthy controls (group1), forty-one of the subjects
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presented with conditions other than HIV disease
(group 2), forty subjects had features of earlyHIV disease
(group3) and another forty-one had features of
progressive HIV disease (group 4).

After obtaining the consent of the subjects, 5 mL
venousblood was drawn aseptically between 9.00 am and
12.00 noon. The serum was separated immediately after
clot retraction and stored at -20oC. All the samples were
then screened for HIV antibodies using Rapid capilllus
method[4]. Capillus-positive sera were subjected to
supplemental test using Abbott Determine system[5].

Roche/Hitachi 902 chemistry Autoanalyzer, the
method which PEPFAR programme is using to analyze
patients’ samples was available for use. Biochemical
determination of serum creatinine was by Jaffe Kinetic
method of Foster et al[6], Urea estimation was by Urease
enzymatic Kinetic UV method of Talke and Schubert[7],
while albumin was evaluated by bromocresol green
method of Doumas et al[8]. Serum total protein was
estimated by Biuret method of Weichselbaum[9].
Aspartate and alanine amino transaminases were
determined by spectrophotometric method of Bergmeyer
et al[10], while alkaline phosphatase was determined by
spectrophometric nitrophenol method of Tietz[11]. All
biochemical analysis was carried out by Roche/Hitachi
902 autoanalyzer, the same methodology and calibration
to be used by the PEPFAR in the same hospital.

Results collected from the analysis of the samples
were analyzed using descriptive statistics,while the mean
values of the biochemical parameters of apparently
healthy controls, subjects with conditions apparently
unrelatedto HIV disease, progressiveHIV/AIDS subjects
and those with diseases suggestive of early HIV/AIDS
were compared using independent t-test (SPSS ver.11.0).
The level of significance was set at P< 0.05.

RESULTS AND DISCUSSIONS

The results of the HIV screening show that in
group I i.e the apparently healthy controls, 12.5% of the
subjects tested positive, in group 2, 22% of the
subjects were positive, while in group 3, 30% were
positive and 58.5% of the subjects tested HIV positive in
group 4. This result shows that HIV infection is more
prevalent in people with the symptoms related to AIDS.

The results of the biochemical study (Table 1) show
that there is a significant increase in the level of blood
urea in subjects with conditions suggestive of early HIV
disease (group 3) (P=0.14) and conditions indicative of
progressive HIV disease (group 4) (p =0.000) compared
with the apparently healthy control subjects (group 1). In
an earlier study by Onuchic et al.[12] it was found that the
blood urea level in a patient infected with HIV Disease is
above normal.

There was an increase in the level of serum
creatinine in the HIV infected subjects compared with the
apparently healthy controls (Table 1). Though this
increase is not statistically significant in this study. From
the result of a similar work done by Garden et al[13], there
was an elevation of serum creatinine in HIV infected-
women.

The levels of serum enzymes (Table 1) i.e aspartate
amino transaminase, alanine amino transaminase and
alkalinephosphatase were significantlyelevated (p<0.05)
in the HIV infected subjects (groups 3 and 4) compared
with the apparently healthy controls (group 1). A similar
study carried out by Gunnarsson et al[14] supported the
above. Following infection with the HIV virus, the
virus begins to propagate and destroy lots of CD4 cells.
This gives way to opportunistic infections which causes
the rise in the levels of the various enzymes.

Table 1: Biochemical parameters among subjects in the study .
Conditions apparently Conditions suggestive Conditions indicative

Apparently healthy unrelated to HIV-1 of early HIV-1 of progressive HIV-1
controls (group 1) disease (group 2) disease (group 3) disease (group 4)

Creatinine (mg/dL) 81.25±17.26 91.93±35.39 89.60±31.70 81.83±31.57
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Urea (mg/Dl) 3.19±0.96 6.06±10.60r 4.74±3.77d 4.58±2.01 j

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AST (iU/L) 11.41±4.62 a 14.18±6.89s 15.38±6.98e 19.37±26.06 t

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ALT (iU/L) 2.30±2.17 2.63±3.64o 3.68±3.62f 4.98±3.72 k

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Alkaline Phos. (iU/L) 53.73±13.58 62.45±30.39n 92.25±53.29(g.q) 68.17±28.48 l

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Albumin (g/L) 42.47±3.35 b 39.52±8.05p 36.31±8.32h 33.35±9.74 m

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total protein (mg/L) 80.20±8.07 c 84.72±10.97 88.12±14.01i 82.68±21.57
Values are presented as mean ± standard deviation
All groups are compared to each other at P<0.05.
Values with different super scripts along a horizontal column are statistically different.
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This study (Table 1) reveals that there is a statistically
significant decrease (p=0.035) in the level of serum
albumin of the HIV infected subjects compared with the
apparently healthy controls. Sabin et al[15] in a related
study found out that individuals infected with HIV virus
have low serum albumin compared with healthy ones.
There is an elevation in the level of serum total protein in
the subjects with conditions suggestive of early HIV-1
disease compared with the apparently healthy controls .
Aricio et al[16] in their own study established that there is
an elevation in the level of serum total protein in
HIV/AIDS patients.

Conclusions: That Human immunodeficiency virus
(HIV) is more prevalent in people with the symptoms
related to this disease has been shown. The biochemical
parameters show that the levels of blood urea, creatinine,
serumenzymes and total protein were elevated in the HIV
infected/sick groups compared to the apparently healthy
controls. It is recommended that the biochemical data
obtained in this study be used as baseline in the
pre-intervention and subsequent management of HIV
disease patients.
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