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Abstract. Introduction. Patients with HIV infection develop changes of lipid fractions. These changes
are associated with both viral replication and antiretroviral treatments, especially with protease inhibi-
tor treatments. The aim of the present research was to evaluate the specific risk factors of HIV infec-
tions for occurrence of lipid metabolism and glycemic metabolism disorders. Material and method.
A longitudinal prospective study over a period of 34 months was carried out in order to assess 179
patients aged over 18, known or newly diagnosed with HIV infection. In these patients markers for HIV
infection (viral load, CD4 cell, stage of disease, ARV treatment), lipid fractions (HDL cholesterol, LDL
cholesterol, total cholesterol, triglycerides) and fasting plasma glucose were assessed. Survival studies
were performed using the Kaplan Meier method at a significance level of 5%. Results. The evaluated
group comprised 89 females with an age average of 30 + 12.6 years and 90 males with an age average of
32.8 + 12.7 years with or without ARV treatment. Most patients were in stage C3, followed by stage B2
and stage B3 of disease. Fasting plasma glucose proved to be increased in male patients (p = 0.00258).
HDL cholesterol decrease in time in male patients (p = 0.00859), in presence of HIV replication (p =
0.00010), and in advanced immune depression (p = 0.00002). The HDL cholesterol proved not affected
by the type of treatment (p = 0.52038). LDL cholesterol increase in presence of HIV replication (p =
0.000230, in advance immune depression (p = 0.03752), and in advanced stage of disease (p = 0.01210)).
Total cholesterol was increased in presence of HIV replications (p = 0.00038) and in advance immune
depression (p = 0.02560). Triglycerides increase in advanced HIV infection (p = 0.01458). Conclusions.
Viral replications and advanced immunity depression is associated with decrease HDL-cholesterol and
increase LDL-cholesterol and total cholesterol. The lipid fractions and fasting plasma glucose are not

affected by the different type of treatment.
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Introduction

he introduction of antiretroviral therapy

has beneficial effects as well as unexpected
side effects, which are related to fat redistribution
syndrome (lipodystrophy) and dyslipidemia[1].
Management of these morphological changes in
patients infected with HIV is a challenge, because
it may cause lack of treatment compliance and can
interfere with patient confidentiality (the patients
feel that lipodystrophy is like a pointer for their
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HIV infection and are stigmatized by its presence).
Because of these considerations patients may refuse
therapy initiation when it is necessary or may stop
the treatment after the appearance of these changes.
It was also observed that after the antiretroviral
therapy was initiated, the patient develops adipose
hypertrophy, especially in visceral adipose stores,
increased triglycerides, decreased high-density lipo-
protein (HDL), adipocyte insulin resistance, hyper-
tension, and tendency to type 2 diabetes mellitus.
These are associated with metabolic syndrome and
an increased cardiovascular risk.[2] But the increase
level of lipids is also influenced by other factors
such as female gender, use of estrogen hormones,
the lipoprotein genotype and habitual factors [3,4].
All these factors are also manifesting in patients
uninfected with HIV. [5] Lipids and cholesterol
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absorbed from food are transported into the body
by lipoproteins. There are four types of lipoproteins
that differ by the amount of fat that they can carry
and by type of apoprotein they contain [6]: alpha
1 lipoprotein or HDL (high density lipoprotein),
prebet lipoprotein or LDL (low density lipoprotein),
beta lipoproteins or VLDL (very low density lipo-
protein) and chylomicrons. The first three types of
lipoproteins are produced by hepatic endogenous
synthesis. Chylomicrons are absorbed at the intesti-
nal level where they go to the blood and lymphatic
circulation where they are cut off by endothelial
lipoprotein lipase and transported to muscle and
fat tissue for use. Lipid metabolism is under ner-
vous and endocrine control. Endocrine pancreas,
adrenal, thyroid and pituitary hormones and liver
have important roles in metabolism and cholesterol
synthesis. Disturbances in lipid metabolism that oc-
curs in patients infected with HIV, especially those
who are in advanced stages of infection and which
have been a long time on ARV treatment are charac-
terized by increased triglycerides, LDL-cholesterol,
total cholesterol and lower HDL-cholesterol. These
changes are often associated with lipodystrophy. [7]
In this study we wanted to evaluate specific risk
factors of HIV infection (viral load, CD4 cell count,
stage of disease and ARV Treatment) for the occur-
rence of lipid metabolism and glycemic metabolism
disorders in time.

Material and method

A longitudinal prospective study was carried
out over a period of 34 months from 01.01.2008-
31.10.2010. During this period, patients aged over
18 known or newly diagnosed with HIV infec-
tion were assessed. Patients were registered in
the Regional Monitoring and Evaluation of HIV/
AIDS Cluj they were regularly monitored every
3-4 months if they were under ARV treatment or
6 months if they do not have treatment. During
these assessments, specific parameters of HIV
infection (viral load, CD4 white blood cells), tri-
glycerides, total cholesterol and cholesterol frac-
tions, fasting plasma glucose were monitored.
Two different devices were used for the assessment
of viral load. From 01/01/2008 until 08/01/2010
Cobas Amplicor HIV-1 Monitor Test, version 1.5
device was used which allows quantitative measure-
ment of HIV viral RNA in human plasma by in
vitro nucleic acid amplification. This device allows
detection of the virus between 50-750 000 copies/
ml using two methods of sample preparations:
standard method and the method Ultra. From
08/01/2010 we have been using Cobas TagMan
HIV-1 Test, version 2.0 which allows quantitative
assessment of plasma virus, but also from hu-
man serum by nucleic acid amplification. Detec-

tion limits are between 20-10000000 copies/ml.
CD 4 leukocytes were evaluated with two differ-
ent devices during the study time. The first device
used was Partec PAS flow cytometry between
01.01.2008-05.07.2009 and the second FACS Count
from 07/05/2009 until now. The operating principle
of both devices is the same, by analyzing the elec-
tronic signals emitted by separate cells or other
particles in suspension that passes a source of light.
The fasting plasma glucose was assessed quanti-
tatively by GOD-POD unit Spinreact Liquid Glu-
cose. This method is determined by colorimetric
methods the amount of hydrogen peroxide gener-
ated by oxidation of glucose under the action of
glucose oxidase (GOD). The amount of hydrogen
peroxide is determined using an oxygen acceptor
chemogenic phenol-4-aminiphenazon reaction
performed in the presence of peroxidase (POD).
HDL-cholesterol and LDL-cholesterol were per-
formed using Thermo Scientific Series T Konelab
enzymatic colorimetric methods. The amount of
HDL cholesterol is determined automatically us-
ing an enzyme modified with polyethylene glycol
(PEG) and dextransulfat. The amount of LDL
cholesterol is also determined automatically us-
ing a sugar compound and magnesium ions in
the presence of a nonionic detergent. That causes
the solubilization of LDL cholesterol mycelium.
Total cholesterol and triglycerides are also deter-
mined by colorimetric methods using the Diag-
nosticum Zrt device, determining the quantity of
a derived red quinonimine obtained from enzy-
matic reactions. Total cholesterol is obtained after
hydrolysis of cholesterol ester under the action
cholesterol esterase from the sample with obtain-
ing cholesterol which is then oxidized under the
action cholesterol oxidase. It results in hydrogen
peroxide which in the presence of phenol and
4-aminoantipyrine, under the action of peroxidase
releases red quinonimine. For triglycerides the
principle is the same, but hydrogen peroxide is
released from glycerol phosphatet oxygenation ob-
tained from glycerol phosphorylation resulted from
hydrolysis of triglycerides in the sample evaluated.
Normal values for fat fraction are considered in
accordance with NCEP ATP III classification as
follows: total cholesterol <200mg/dl, LDL choles-
terol <130mg/dl, HDL cholesterol > 40mg/dl, and
triglycerides <150mg/dL.

Values considered normal for fast-
ing plasma glucose were <110 mg/dl. [8]
For clinical and immunological classification we
used the staging for teenage and adult CDC1993. It
includes three clinical stages A, B, C and 3 degrees
of immunodeficiency 1, 2, 3. [9]

Into this study we considered the first value or
increased fasting plasma glucose and lipid fractions
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and recorded the treatment under which it was
found. Toxicity-free interval was considered during
the normal values of these parameters. CD4 cell
value is the average of all values recorded during
the period followed. Detectable or undetectable
viral load was considered according to the values
provided by the device.

Statistical analysis

Qualitative variables were summarized by
calculating percentages and by 95% confidence in-
terval associated. [10] Quantitative variables were
summarized using mean and standard deviation
respectively of 95% confidence interval associated
with the average for normal distribution of data.
Normal distribution of data was tested by applying
the Kolmogorov-Smirnov test [11] at a significance
level of 5%. Student test for independent samples
was applied to test differences between averages
of normally distributed variables (5% significance
level). Survival studies were performed by Ka-
plan Meier method at a significance level of 5%
noting the first value above the upper limit for
fasting plasma glucose, HDL cholesterol, LDL
cholesterol, total cholesterol and triglycerides.
Statistics analysis was performed with Statistica 8
while the graphic was made with Microsoft Excel.

Results

A total of 179 patients met the study inclu-
sion criteria and were analyzed. The studied
group consisted of 89 female patients (50%, 95%
confidence interval [42% -57%]) and 90 male pa-
tients (50%, 95% confidence interval [42% -58%]).
Female patients had a mean age of 30 + 12.6
years. Male patients had a mean age of 32.8 +
12.7 years. The average age of female patients was
found not to be statistically-significantly different
from the average age of male patients (t = -1.4870
statistics, degrees of freedom = 177, p = 0.1388).
Most patients were in stage C3 (82 patients, 45
women and 37 men), followed by stage B2 (44
patients, 22 women and 22 men) and stage B3 (22
patients, 7 women and 15 men). Stage distribution
by sex is shown in Figure 1.
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Figure 1. Infection stage versus gender

One hundred twenty four patients received treat-
ment (69% CI95% [62% -76%]) while 55 patients
were without treatment (31% CI95% [12% -23%]).
Distribution of treatment according to disease stage
is shown in Figure 2, and type of treatment depend-
ing on the stage of infection is shown in Table I.
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Figure 2. Infections stage versus treatment

The time to reach predetermined event in the
two groups (censored, uncensored respectively)
for each criterion investigated in terms of student
test results comparing the average value is shown
in Table II.

Average mean CD4 values proved to be not
statistically-significantly different from male
patients (388 + 225) to female (380 + 249)
(t statistic = -0.2476, df = 216, p = 0.8047).
In assessing the evolution of glucose- while it
showed that 189 (86.70%) monitorings of blood
glucose peaked to being censored, 29 (13.30%) not

Infection stage

Treatment type al a2 bl b2 b3 cl 2 c3 Total
No treatment 8 9 2 9 8 0 3 15 54
RTI 0 0O 0 20 5 0 4 22 51
PI+RTI 0 0O 0 15 9 1 4 42 71
Isentress +PI+RTI 0 0 0 0O 0 0O 0 3 3
Total 8 9 2 44 22 1 11 82 179

Table I. Type of treatment versus infection stage

Abbreviations: RTI-reverstranscriptase inhibitors, PI-protease inhibitors
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Variable Average Average t-stat df P n-censored n-uncensored Sthev Sthev

censored uncensored censoted uncensored
FPG 14.65 10.52 222 216 2.76E-02 189 29 9.42 8.82
HDL 4.55 15.09 -9.56 216 2.86E-18 148 70 6.96 8.80
cholesterol
LDL

13.73 4.16 824 215 1.72E-14 125 92 9.90 5.94

cholesterol
Total 3.45 13.14 -8.90 216 2.27E-16 110 108 5.93 9.72
Cholesterol
Triglyceride 3.43 12.75 -9.28 216 1.83E-17 147 71 5.54 9.21

Table II. Comparison of patients' average and time until reaching the pre-event (censored/uncensored

Abbreviations: StDev = standard deviation; t-stat = statistica Student; df = degrees of freedom; p = error probability,

FPG-fasting plasma glucose.

. Number of  Stage of the Type of Presence of
Variable Gender Viral load CD4 cells disease treatment treatment
p 0.00258 0.16118 0.65186 0.47689 p=0.43046 p =0.59240

Table III. Kaplan Meier for fasting plasma glucose
. , Number of Stage of the Type of Presence of
Variable  Gender Viral load CD4 cell disease treatment treatment
p 0.00859 0.00010 p = 0.00002 p = 0.15563 0.52038 p = 0.00205

Table IV. Kaplan Meier for HDL-cholesterol

reaching the threshold (the uncensored). In assess-
ing fasting plasma glucose according to patient sex
(male versus female)- p = 0.00258, with statistical
significance. (Table III) Evaluation of fasting plasma
glucose according to viral load (detectable viral load
group 1, group O undetectable viral load) reveals
no statistically significant difference p = 0.16118.
(Table IIl) Also the mean value of CD 4 defined
by medium immune depression (DIM), severe
immune depression (DIS) no immune depression
(NID) did not affect the statistical evolution of
fasting plasma glucose, p = 0, 65 186. (Table III)
In assessing fasting plasma glucose by the stage of
the disease 197 entered the study monitoring, of
which 168 (85.28%) were censored and 29 (14.72%)
are uncensored. Most censored monitoring was
performed at C3 stage patients . The result was
not statistically significant, p = 0.47689. (Table III)
In assessing fasting plasma glucose depending on
the type of treatment, patients were divided into
two groups: treatment with reverstranscriptase
inhibitors (RTT) and RTT associated with protease
inhibitors (PI) treatment. They considered 153
monitoring; of these- 131 (85.62%) were censored
and 22 (14.38%) were uncensored. Eighty-one
(87.10%) of 93 were censored in the group of
patients treated with RTI + PI and 50 (83.23%) of

60 patients treated with RTI. There was no statisti-
cally significant difference p = 0.43046. (Table III)
There was also no difference statistical significant
p = 0.59240 between the group with treatment
and the group without treatment regarding fasting
plasma glucose. (Table III)

In assessing HDL cholesterol 218 monitor-
ings were taken into account, 148 (67.89%) were
uncensored and 70 (32.11%) were censored. Of
those, 64 (59.81%) of 107 patients were cen-
sored in the female group and 84 (75.68%) of
111 patients were censored in the male group
p = 0.00859 statistically significant. (Table IV)
In assessing HDL cholesterol according to the
present viral load, undetectable viral load showed
108 monitoring. In this group 65 (60.19%)
were uncensored. Detectable viral load were
assessed in 110 monitoring. In this group 83
(75.45%) were uncensored. Statistical analyze
revealed p = 0.00010, significant. (Table IV)
HDL cholesterol is also affected statistically sig-
nificant by the decrease in CD4 white blood cells
p = 0.00002 (Table IV). Distribution of patients
according to the average CD4 white blood cells is
sown in Table V.

In assessing HDL cholesterol according to the
stage of disease 215 monitorings were considered,
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Median Mean Std. Dev No. Uncsd N. censrd Total N
DIM 5.000000 8.24511 9.082032 62 33 95
DIS 0.000000 3.79630 7.074748 45 9 54
NDI 9.000000 10.75362 9.277433 41 28 69
Total 5.000000 7.93578 9.041915 148 70 218

Table V. Distribution of monitoring according to CD4: cell number

Abbreviations: DIM-medium immune depression, DIS-severe immune depression, NDI-non immune depression, no uncsd-

number uncensored.

of which 147 (68.37%) uncensored, without evidence
of statistical significance p = 0.15563. (Table 1V)
Most patients were in stage C3 disease monitoring
105, followed by patients with stage B2.

HDL cholesterol was also uninfluenced by
the type of treatment applied p = 0.52038. 153
monitorings were considered, of which 101were
censored (66.01%). Ninety three were evaluated
in the monitoring group performed with patients
receiving RTI + PL Sixty five (69.89%) were uncen-
sored. Sixty were performed with patients under
treatment with RTL Thirty six (60.00%) of these
were uncensored. (Table IV)

The type of ARV treatment did not affect statis-
tically-significantly the evolution of HDL cholesterol
in time, but his absence did p = 0.0205. (Table
1V)) From the group of 155 monitoring with ARV
treatment-102 (65.81%) were uncensored, and from
the group of 63 monitoring without ARV treatment
46were uncensored (73.02%).

In assessing LDL cholesterol 217 monitor-
ings were used, of which 92 (42.40%) were un-
censored and 125 (57.60%) were censored. One
hundred six monitorings were in the group of
women, of which 43 (40.57%) were uncensored.
The male group included 111 monitorings of
which 49 (44.14%) were uncensored. The dif-
ference between those two groups was not
statistically significant p = 0.57199. (Table VI)
LDL cholesterol were affected in time by the detect-
able viral load p = 0.00023. Sixty three (58.88%) of
107 monitorings with undetectable viral load were
uncensored. Twenty nine (26.36%) of 110 monitor-
ing detectable viral load were uncensored. (Table VI)
Also the evolution of LDL cholesterol in time
was affected by the evolution of CD4 cells, LDL
cholesterol being higher in patients with severe
immune dysfunction p = 0.03752. (Table VI)
For the evaluation were taken into account 217
monitoring of which 125 (57.60%) were cen-
sored. Ninety five monitoring were performed
in patients with moderate immune depression.

LDL cholesterol was influenced in time by the
stage of disease p = 0.01210. (Zable VI) One
hundred ninety six monitorings were taken
into account. One hundred nine (55.61%) were
censored. One hundred four monitorings were

performed in patients with stage C3 of disease.
Neither LDL cholesterol was affected significantly
for the type of treatment p = 0.06440, but the limit
was close to statistical significance. In the group of
patients treated with RTI + IP monitoring rate is
censored higher: 54.35% versus 40%. One hundred
fifty two monitorings were assessed. In these, the
distribution of treatment groups was about equal, 78
(51.32%) in the patients treated with RTT + PI and 74
(48.68%) in the patients treated with RT1. (Table VI)
Of the 217 monitorings 154were performed in
patients with ARV treatment. Of these, 79 (51.30%)
were uncensored. In the group of 63 monitorings,
in patients without treatment, 13 (20.63%) were un-
censored. The difference was statistically significant
p = 0.03620. (Table VI)

For assessing total cholesterol 218 monitor-
ings were taken into account. One hundred ten
(50.46%) of these were women and 108 (49.54%)
were male. Were censored 54 monitoring (50.47%)
in the group of female patients and 54 (48.65%)
in the male patients, the difference being not
statistically significant p = 0.63916. (Table VII)
Out the total monitoring, 108 group were with
undetectable viral load and 110 were with detect-
able viral load. In the patients with undetectable
viral load 71 (65.74%) monitorings were uncen-
sored and in the group with detectable viral load
only 39 (35.45%) monitorings, the difference being
statistically significant p = 0.00038. (Table VII)
The evolution in time of total cholesterol was
affected statistically significant by the mean
CD 4 cell p = 0.02560. (Table 7) One hun-
dred eight (49.54%) monitorings were cen-
sored. Ninety five of these were in patients
with moderate immune dysfunction. (Table VII)
Total cholesterol was not statistically signifi-
cantly affected by the stage of disease, although
p = 0.05416 is close to the limit of statistical
significance. (Table VII) One hundred eight
(50.23%) monitorings were uncensored. Of them,
54 belonged to patients in stage C3 of disease.
The type of treatment did not affect the evolution
of total cholesterol in time p = 0.17567. Censored
monitoring percentage in patients receiving com-
bined therapy RTI + PI were higher than in patients
receiving only RTTI: 46.24% versus 33.33%. (Table VII)
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. . Number of Stage of the Type of Presence of
Variable Gender Viral load CD4 cells disease treatment treatment
p 0.57199 p = 0.00023 p = 0.03752 p =0.01210 0.06440 p = 0.03620
Table VI. Kaplan Meier for LDL-cholesterol
. . Number of Stage of the  Type of Presence of
Variable Gender Viral load CD4 cells disease treatment  treatment
p 0.63916 p = 0.00038 0.02560 0.05416 0.17567 0.03698
Table VII. Kaplan Meier for total cholesterol
. . Number of Stage of the  Type of Presence of
Variable Gender Viral load CD4 cells disease treatment treatment
p 0.16202 0.19114 0.12108 0.01458 0.46011 0.40518

Table VII. Kaplan Meier for total cholesterol

Receiving the treatment, however, is beneficial for
the total cholesterol evolution in time p = 0.03698.
(Table VII) From the receiving treatment group 91
(58.71) monitorings were uncensored, and from the
group without ARV treatment 19 (30.16%) were
uncensored.

The triglycerides were not affected by the
patients’ gender p = 0.16202. (Table VIII) Of
the total 71 (32.57%) 39 censored monitor-
ings (36.45%) belonged to the female group.
Also viral load did not affect the time evolu-
tion of triglycerides p = 0.19114. (Table VIII)
There were 108 monitorings with detectable viral
load, out of which 26 (24.07%) were censored.
The evolution of CD4 cells did not affect the evo-
lution of triglycerides in time p = 0.12108. (Table
VIII) Of 218 monitorings 147were uncensored
(67.43%). Sixty seven of these belong to patients
with moderate immune dysfunction.

Disease stage affected the evolution of triglycer-
ides in time p = 0.01458. (Table VIII) From 197 mon-
itorings considered 57 (28.93%) were censored. Of
these 20 belonged to patients in stage C3 of disease.
Triglycerides were not affected by different
types of ARV treatment p = 0.46011. (Table
VIII) Ninety three monitorings were performed
in patients receiving combined treatment RTI
+ PL Twenty three (24.73%) of these were cen-
sored compared with 19 (31.67%) of the 60
monitorings in patients’ group receiving only RTL.
The presence or absence of antiretroviral treat-
ment did not affect the triglycerides evolution p =
0.40518. (Table VIII) From 155 monitorings assessed
in patients receiving ARV group, 42 (27.10%) were
censored. Twenty nine (46.03%) were censored in
the group of 60 monitorings in patients without
ARV treatment.

Discussion

So far it is known that in HIV infection the
carbohydrate and lipid metabolism disorders are
determined by combined ARV treatment and the
presence of viral replication. These are associated
with increased cardiovascular risk and lipodystro-
phy.

The group we evaluated is a young one, the
average age being up to 35 years, with no statisti-
cally significant differences between the genders.
Evaluation of fasting plasma glucose was not gen-
erally made in published studies, most of those
studies assessing the increase insulin resistance in
evaluation of carbohydrate metabolism disorders.
That is known as predictor marker of occurrence
endothelial dysfunction. [12] Our evaluation showed
that increasing fasting plasma glucose is not related
to either HIV infection markers or ARV treatment.
The only marker related with increased fasting
plasma glucose was the patients gender, male pa-
tients showing higher levels of glucose compared
to female patients (Table III).

In our group the percentage of female and
male patients was equal. The patients’ gender
also influenced HDL cholesterol in time (Table
IV). This is lower in male patients than in fe-
male ones. These results are not according with
the literature. Some articles showed a reverse
situation [13] and others did not find signifi-
cant differences regarding patients gender. [14]
The detectable viral load, sign of active viral rep-
lication, influenced in time three of the four lipid
fractions evaluated: decrease HDL cholesterol, in-
crease LDL cholesterol and total cholesterol. In our
study, triglycerides were not affected by a detect-
able viral load. These data are also supported by
data from literature because it is known that the
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HIV infection itself induces alterations in the lipid
metabolism. [15] However, in our study the viral
load did not affect triglycerides levels. This is a dis-
cordant result because the literature presents data
that show evolution of HIV infections associated
with hypertriglyceridemia. [16] This discordance
could be explained in part by the fact that some
of the patients included in our study are with poor
adherence to treatment. Some of them take the
treatment selectively, and others skip doses. The
result is the detection of viral load while they are
under treatment. This intermittent administration
could lead to this paradoxical result represented
by normal levels of triglycerides. Also an explica-
tion can be represented by the influence of genetic
factors which create a predisposition for metabolic
complications associated with ARV treatment. [17]
The average level of CD4 cells in our group of
patients was 350 cells/mm. That level was classi-
fied as moderate immune depression. Decreased
CD4 cells were associated statistically significant
with decreases in HDL cholesterol, increase in
LDL cholesterol and total cholesterol. These results
are sustained by literature data. [18] The triglyc-
eride level was not influenced by the CD4 cells.
Most of our patients were in the advanced stage of
disease C3, followed by stages B2 and B3. This fact
is explained by late presentations to medical service,
only after the infection became symptomatic. Most
patients show opportunistic or associated infections
at first. After the introduction of ARV treatment the
patient’s condition is improved, viral load becomes
negative, and they can resume their normal life. This
could explain why the stage of disease influences in
time only LDL cholesterol and triglycerides. Total
cholesterol was at the limit of statistical significance.
Although numerous literature data sustain that
the PI treatment causes changes in lipid metabo-
lism [19] in our study the situation was different.
None of the lipid fraction is influenced in time,
either by association with PI+ RTI treatment or
only by RTI treatment. However, LDL cholesterol
was higher in patients receiving combined therapy.
Not the same can be said about the presence of
ARV treatment in general. Its beneficial effects are
present in all fractions of cholesterol that seems to
be kept within normal limits. The triglycerides were
the only lipid fraction unaffected by the presence
of ARV treatment. There are no studies that clearly
certify whether our results are consistent. Most
studies are performed on specific types of drugs
or on different regimens [19,20], without actually
evaluating the effect of treatment itself.

Conclusion

In our study we found that fasting plasma glucose
is influenced only by gender, male patient having

HIV infections and metabolism disorders

increased fasting plasma glucoses. Moreover, HDL
cholesterol was lower in male patients. The markers
for viral replication, detectable viral load and low
level of CD4 cells affect all cholesterol fractions
in time by causing decreased HDL cholesterol ,
increased LDL cholesterol and total cholesterol.
Triglycerides and LDL cholesterol are increases
in advanced stages of the disease. All cholesterol
fractions are favorably affected by treatment pres-
ence but influenced by the type of treatment.
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