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SUMMARY
A study was performed on 51 human immunodeficiency virus (HIV 1)- infected patients with
a previous history of drug abuse. By the CDC staging system for HIV infection they were mainly
in advanced stages of that infection, 67° o were in 1V-A and 8° o in IV-CI. Patients were divided in
two groups, one composed of 33 individuals who needed AZT therapy and the other ofthose who
did not need that medication (18 patients). Between 3 and 18 months several parameters were
assessed on 3 different occasions, according to standard tecnhiques: red blood cells and platelet
numeration, CD4 and CD8 ceil counts, HIV antigen (p24 Ag), l32microglobulin, high density
serum lipoproteins (HDL), and anticardiolipin antibodies (ACA). In the patients treated with AZT
the first bioserologic evaluation was performed before starting this therapy. Finally it was
observed that p24 AO and ACA were present in 21°o of the patients, all of them in advanced
stages of H1V infection and under AZT therapy. A signiflcant correlation was only found between
CD4 counts and 132-microglobulin (R 0,34; P 0,0001).
INTRODUCTION

reduced”2’3’10. However, it was verified that in the
asymptomatic seropositive the monitoring of CD4 cells,
isolated, did not serve as a prognostic marker, given the
great individual variability in the speed of its decline4’8’11.
On the other hand, there is a strong suggestion that
immune activation is an important aspect in the
pathogenesis of HIV infection, which has come to be
confirmed by the monitoring of different serologic
markers3’4’6. Thus we quote the staged dosages of
Neopterin and 132 microglobulin as an example of the
most exhaustively studied. Their staged assessment in a
subject who is a carrier of HIV infection has made it
possible to foresee the occurrence of AIDS, either in
conjunction with the CD4 determinations or still
separately2’4’6’7’ 12•
Thus, it is clearly established today that a sole
biological marker, trustworthy marker of the progression
of the disease, does not exist in this infection. This has
conditioned the experimentation of multiple parameters
to anticipate the progression ofHIV infection”2’4’7’13’8.
However, the importance of monitoring these
parameters does not exhaust their value, as prognostic
markers, in what concerns this infection. It has also become
important for the choice of the ideal moment to begin
prophylactic and suppressive medication as well as the
assessment ofthe response to this treatment1’2’6’9’15’19’20’21.

Infection by the human immunodeficiency virus (H.I.V.)
leads to a complex and progressive immunosuppression,
which, in its final stages, is manifested by the Acquired
Immunodeflciency Syndrome (AIDS)1.
The immune deficit in this infection is primarily
cellular, shown by a reduction in the number and
function of CD4 positive Iymphocytes, there also being
monocyte and macrophage infection. These alterations,
on the whole, propitiate the advent ofthe typical A.I.D.S.
complications, the infections and tumors which define
this syndrome1’2. There is also a compromise of the
humoral immunity, which will lead to several anomalies,
of which we emphasise: the polyclonal stimulation of B
lymphocytes, as well as the occurrence of reduced
immune response of antibodies (Ab.s) to antigenic
stimulation, to name but a few”3.
For a long time attempts have been made to anticipate
the occurrence of the typical complications of the final
phases of this infection, by the quantity of T lymphocytes,
and namely their subclasses”2’4’9. Thus the CD4 cell
count becomes increasingly important given the tropistic
recognition of HIV for these celis. It is also known that
complications related with HIV infection arise, as a mie,
when the number of CD4 lymphocytes is greatly
Received for publication: 5 November, 1994
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Even in what concerns CD4 ceil count (the most
wideiy used marker in the foiiow up of the HIV+
subject) there are doubts as to its reiative value. Quoting,
as an exampie, the preference given to the percentage of
CD4 in studies on the HIV+ male homosexuai7, to the
detriment of its absoiute value, preferred by those who
have studied drug users infected by these viruses10.
There are stili those who disregard the CD4 count in favour
of the CD4/CD8 association, in the inimunological foliow
up of the HIV seropositive subject6.
The general consensus, however, indicates that in the
correct monitoring ofthe asymptomatic HIV+ subject the
T lymphocyte subclass count shouid be made use of
along with one or more markers of immune activation,
namely neopterine andlor 132 microglobulin, to mention
only two amongst the most important”3’6’7.
Other multiple tests and experiments have been made
with this purpose, that is, to monitor the subject infected
by the human immunodeficiency virus, there being some
controversy regarding the validity of the results
obtained2’3’5’8”°’13”9’22. On this issue we may mention the
variable interpretation from the prognostic point of view
due to the presence of anti-cardiolipine Ab.s (A.C.A.) in
what concems HIV infection’4”7’18’2325. However, there
is at least a consensus on the suggestion forwarded by
most Authors that the presence of these Ab.s, at least,
must be linked with an altered irnmunological response
related with HIV infection, independently of whether or
not its prognostic value is legitimate regarding this
infection17’18’2326. In an attempt to stress how, even
today, the monitoring of a patient infected with HIV is
not peaceful, a decade after the first cases of this
infection were described, it remains to be determined
which parameter (if it does exist) allows a rigorous
prevision of the course of this infection”2”4’15.
Taking these bases into account, we were also tempted
to seriateiy assess some of these parameters, as well as
their variation after the administration of anti-viral
therapy with different doses of AZT.

samples were coilected in series over a period of 18
months. In the remaining popuiation, 33 subjects under
AZT therapy, the lst sample was collected before
beginning anti-viral therapy. The duration of AZT
administration corresponded to the date ofthe 3rd sample.
For the study of the lymphocytic populations monoclonai
antibodies were used as markers and the reading made in
Epias Profile II flux cytometry. The study of Ag p24,
A.C.A. and dosage of 132 was made according to an
immunoenzymatic method.
The results were analysed statistically by the Student t
test for matched values, with values of p~O,O5 being
considered significant.
RESULTS
Sex and Age Males ~re the most represented being
83% of the total number of subjects studied, the
remaining 17% females. Ages varied between 20 and 45
years, 89% in the age group between 20 and 30 years.
Race and Nationaiity The subjects were ali
Caucasians. The predominant nationaiities were Spanish
and Italian, 5l°~ and 41% ofthe cases respectively; oniy
6% were Portuguese and 2% Poiish.
Epidemiology The group studied consisted of ex
drug users of narcotics of parenteral administration
(heroin and cocaine). The time of previous consumption
of these drugs varied between 3 and 16 years, with an
average of 9 years. The time of abstinence varied
between 1 and 8 years in 65% of the cases, the remaining
35% varying between 14 days and 11 months.
Ali subjects afflrmed heterosexuai habits. In 95% of the
cases the number of partners per year was greater than 4;
none ofthe subjects afflrmed the regular use ofcondoms.
C.D.C. ciassification for HIV infection The whole
population studied was infected with type 1 HIV,
distributed in the foliowing way, according to the CDC
ciassification: 1,9% of cases beionged to group II, 11,7%
to group III and 1V-E, 66,7° o to groups IV~A and the
remaining 7,8% to group IV-Ci.
Comparative Anaiysis of the Biological Markers
studied Of the analysis of tabie 1 we may observe the
attempt to establish a comparison between the results
obtained by the seriate study of the various markers
analysed, namely the study of the lymphocytic
popuiations, the dosage of B2 and HDL, with the
subgroups formed in the popuiation studied.
There was always the concern of knowing the
distribution of patients, in each subgroup, according to the
CDC classification for HIV infection. For a greater syste
matization we will attempt to compare the results obtained
by concurrent analysis ofthe following groups, as regards:
1 st The absence or presence of treatment, groups A
and B respectively;
2nd The dose ofAZT appiied, groups C and D;
3rd The duration ofAZT use, groups E,F,G.
1 st Group A consisted of 18 patients without AZT,
assessed over 18 months. A discrete reduction (J-) of CD4
was observed, in its absoiute number (from 81 7/mm3 to
728/mm3), in its percentage (from 30.6% to 28.6%),
-

-

-

-

METHODS

-

We conducted a prospective study involving a
population of 51 ex-HIV+ drug addicts, the majority in
an advanced stage of the disease. The population studied
was divided into 2 large groups, according to whether
they need (group B-n=33) or not (group A-n=l 8) anti
viral therapy with Azidotimidine (AZT). The group of 33
subjects under AZT therapy was subdivided into 5 sub
groups, according to the doses administered (group C
n=15, AZT 500 mg/day; group D-n=18, AZT 1000
mg/day) and the duration of its administration (group E
n=6, AZT <3; group F-n= 13, AZT>3<9 months; group
G-n 14, AZT>9 months).
The parameters assessed in 3 seriate samples, consisted
of: haemogramme with platelet count and leukocyte
formula, seriate HDL, study of the iymphocyte
populations, 132 dosage, and studies of the presence or
absence of p24 Antigen (Ag p24) and ofA.C.A.
In the group of 18 subjects who did not do AZT, the 3

—
—

—
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Table 1

—

Comparative Study ofvarious biological markers in infection by HIV

Total

CDC

N=51

11-1

111-6
IVA-34
IVC1-4
IVE-6

Sample

N.~ CD4
[cellJmm3j

CD4
[%j

CD8
LceIlImm3J

CD4/CD8

[mg/I1

62

HDL
[mgIl]

1 st

506±334

23.3±9.7

1036±473

.52±.35

2.39±.84*

2nd

490±298

23.0±9.7

1088±461

.50±38

2.16±.60

38.6±12.2

3 rd

490±307

22.5±10.6

1186±690

.48±.34

2.27±60

40.2±13.19

1 st
2nd
3rd

817±356
731±322
728±328

30.6±9.12
29.6±10
28.6±11.5

1198±527
1094±496

.67±.37
.72±.49

1.84±.46
1.81±.35

38.94±8.03
38.44±6.41

groupA

11-1
111-6
IVA-li

1309±743

.67±.43

1.97±40~

40.63±17.03

N=33
[CIAZT]
groupB

IVA-23
C1-4
IVE-6

1 st
2nd
3 rd

336±1 19
358±157
331±153

19.39±7.21
19.42±6.41
18.55±7.87

948±423*
1084±449
1107±655

.39±.25
.37±20
.35±19

2.69±85*
2.35±.63
2.47±.63

41.27±15.84
38.68±14.56
40.63±17±03

N=15

IV-14

lst

342±119

18.00±4.62

1109±351

,
.33±14

2.64±.84*

40.46±17.65

groupC
AZT500mg

IVC1-1

2nd
3rd

377±146
351±184

18.90±5.6
18.00±7.11

1067±405
11119±630

.36±.19
.32±.14

2.34±.63
2.54±.63

36.33±10.25
40.90±20.51

N=18
groupD
AZT l000mg

1V-lO
IVC1-3
IVE-5

1 st
2 nd
3 rd

331±177
343±168
3 17±132

20.55±8.78
19.83±7.10
18.93±8.56

814±432*
1098±494
1098±693

.44±.31
.37±0.2
.39±.22

2.70±89*
2.30±65
2.42±64

41.94±14.66
40.83±17.40
40.43±14.90

N=6

IVA-5
IVE-1

1 st

374±111

18.33±2.65*

1172±446

.32±07

2.56±.41

30.16±8.20

2nd

384±97.4

20.50±2.07

1151±452

.41±.25

2.05±.24

34.66±7.28

N=18
[S/AZT]

groupE

40.4±13.56

AZT<3M
N=13
groupF
AZT>3<9M

IVA-12
IVE-1

1 st
2nd
3rd

316±83
360±141
361±137

19.76±5.23
20.76±7.45
20.38±7.76

936±423
1086±440
1138±631#

.39±15
.38±19
.38±20

2.57±80
2.31±54
2.47±.42

46.42±21.16
43.15±18.26
45.76±21.58

N 14
groupG
AZT

IVA-6
IVC1-4
IVE-4

1 st
2nd
erd

339±210
346±195
294±162

19.50±9.96
17.71±6.54
16.85±7.87

863±409
1054±485
1083±722

.41±.36
.34±.20
.31±.17

2.85±1.04
2.52±.78
2.47±.79#

39.07±10.88
36.50±12.70
35.85±9.96

>9M
*p between 1 stand 2 nd<0.05; #p between 1 stand 3 rd<O.05; °p between 2 nd and 3 rd<0.05
although it remains, always, within the normal figures. That
is, in time, a ~ of those figures was verified, but without

shown significant differences. These iast results wili
concur not only in what concems the t found for CD8,
on one hand, with what is known ofthe natural history of
HIV infection1’3’6”5, as weli as the effects of AZT on
those celis; the ~L of the 132 values, on the other hand,
may be interpreted as an indirect marker of AZT antivirai
effect, with a different and independent significance to
that obtained through CD4 monitoring, as was shown
here2’6’7’20’21’27
2nd We now move on to the analysis of the results of
the parameters studied, according to the doses of
antiviral given they were 500 or 1000 mglday, groups C
and D respectively. Oniy the ~I- of 132 in both groups can
be referred to as significant t in the value of CD8 was
verified in both groups. However they only proved to be
significant between the 1 st and 2nd samples, and for the
group of patients of group D. Also, in what concems the
side effects of AZT, significant macrocytosis was found
in both groups after its introduction, that is, between the
1 st and 2nd samples.
Nevertheless, in the group of patients under a greater
dose of AZT, this type of toxicity endured, manifesting

significant differences between the samples collected.
Despite the increase (t) in CD8, only the value of B2
increased significantly between the 2nd and 3rd samples.
From these initial results, we would be led to conclude that
despite the constant values of CD4, the t in CD8 and
particularly B2 seemed to indicate the progression of the
infection, in this group of 18 asymptomatic HIV+ subjects,

if we consider the increase in 132 as a good prognostic
marker in HIV infectio&4’6’7’12”6’20’27.
In group B, which consisted of 33 patients under
antiviral treatment, a transitory t in the N° of CD4, was
observed, as would be expected (the % remaining
constant), after the administration of AZT, develops
without significant differences between the samples
coliected. This could be explained by the short
assessment time of our patients, by the heterogeneity of
the group studied, as regards the stage of 111V infectiori,
and also the dosage and duration of AZT, as weil as by
the possible transitory anti-retroviral effect of
AZT2”9’20’21’28-31. The CD8 and 132 values have already

—

,
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itself also by a significant increase between the 1 st and
3rd samples (p<O.000 1). These findings are in agreement
~.‘ith what has been stated in literature, that is: lower
doses of AZT will have anti-retroviral effects similar to
the larger doses (if not even greater), will have more
long-lasting benefits, also presenting its lower toxicity as
an advantage29’31. The most effective doses of AZT
remam however, to be determined, as well as the best
times to begin administering the drug and to substitute it
with other anti-virals20’29’3 1,32•
3rd In the series of patients grouped by duration of
AZT medication we now compare the results obtained in
the above mentioned parameters. The patients of this
series were subdivided into three groups according to the
duration of therapy with AZT, being <3 months; >3<9
months; and >9 months. Despite the duration of AZT
medication being fundamentally different, the three
groups presented some similarity in what concems the
doses of the drug appiied. As a matter of fact the
majority of patients in groups E and F were on 500mg of
AZT, 4 of the 6 patients in group E and 8 of the 13
patients in group F, respectively. From the results
obtained it is worth pointing out as significant the
increase in the percentage of CD4 found only in group E,
among the 2 samples analysed. It would be bold to draw
any conclusion from this finding. However, we do not
wish to omit the fact that the 6 patients of this group
were in earlier stages of HIV infection, in relation to the
others of the remaining groups, as may be verified in
Table 1, and therefore with base CD4 values relatively
greater than that of the remaining groups. Group F only
presented significant vaiues in the increase of CD8
between the 1 st and 3rd samples. A possible explanation
for this isolated finding in reiation to the other two
groups could be the moment of the 2nd coilection of
sampies: on average, this was done at 5 months in group
F; in group E the 2nd and last coliection of samples was
made at 12 weeks, probabiy conditioning an insufficient
duration of treatment!; in group G that coilection was
made, on average, at twelve months, at which point
resistance to AZT would already be possible2’19’28’32.
Lastiy, in group G we found a reduction dose to the
values considered statistically significant, for HDL, with a
value ofp<0.051 between the lst and 3rd samples, this
result being in accordance with what has been stated by
some Authors2. A significant reduction in the value of B2
between the 1 st and 3rd samples was also observed only in
group G in this series. Once more we are tempted to expiam
this finding with the duration of assessment time, relatively
longer in this group as regards the remaining groups, groups
E and F2’4. However, there are those who advise the seriate
dosage ofB2 to verify the efficacy ofanti-virai treatment, as
an earlier indicator of the benefits of that treatment20’21.
In the population studied it was only possible to find a
significant correlation between the n° of CD4 and B2
microglobulin (R=0.34; p=O.0001) (Figure 1).
Let us now mm to the study of the results presented in
Tabie 2, noting the relative prevalence of ACA and
Agp24, according to the groups previously described,
aiways bearing in mmd the stages of the patients.

DISCUSSION
Therefore, in the total population studied consisting of
51 seropositive patients for anti-HIV1 an overlapping
relative prevalence was observed, regarding the presence
of ACA and Agp24, in other words, their presence was
of2l.6% and 20% respectiveiy.
Table 2 Comparative study of the various biological markers
in HIV1 infection
—

CDC

ACA

Agp24 ACA+Agp24*

0
0

O
O

IV-A-34
IV-C1-4
IV-E-6
% Total

7
3
1
(2 1.6%)

6
2
2
(20%)

11-1
11-6
1V-A-li
% Total

O
O
O
(0%)

O
O
O
(0%)

[with AZT]
(group B)
N=33

IV-A-23
IV-C 1-4
IV-E-6
% Total

7
3
1
(33%)

6
2
2
(30.3%)

3

AZT500mg
(groupC)N 15

IV-A-14
IV-Cl-1
% Total

3
1
(33.3%)

5

2

AZT l000mg
(group D)
N=18

1V-A-lO
IV-Cl-3
IV-E-5
% Total

3
1
2
1
1
2
(33.3%) (22.2%)

AZT <3M
(group E)
N=6

IV-A-5
1V-E- 1
%Total

1
O
O
(16.6%) (16.6%)

AZT>3>9M
(group F)
N=13

IV-A-12
1V-E- 1
% Total

3
O
(23%)

3
O
(23%)

AZT>9M
(group G)
N=14

IV-A-6
IV-C1-4
IV-E-4
% Total

3
3
1
(50° o)

2
2
2
(40.2%)

11-1

111-6
N=51
[without AZT]
(group A)
N=18

1
(40%)

2

CDC - CDC classification; ACA - Anticardiolipine antibodies; Agp24 Antigen p24; *Only 4 common patients in total: 3 of group 1V-a and 1
ofgroup IV-Cl

It is in a way important to point out that this occurred
only in the subjects in need of anti-retrovirai treatment.
They were always absent in the group A subjects. On a
first analysis of these results it seems possible to
conciude from their presence, oniy in patients in
advanced stages of HIV infection, an obvious prognostic
connotation, which has presently become widely
contested, regarding the ACA17” 8,23,26•
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In addition, and contrary to what has been stated by
some, the greater prevalence of ACA in HIV infection
may be due to subjects who are carriers of Immune
Thrombocytopenia25, this would not be the case in our
patients, in which of the 11 presenting ACA, only one
was a carrier of thrombocytopenia. Moreover, if there are
doubts as to the prognostic value of ACA in what
concerns HIV infection, there is unanimity regarding
their high prevalence in this infection’4”7’18’25’26.
In what concerns Agp24, and despite the possibility of
its prevalence varying with race12’13, it is still advisable
to monitor its response to anti-retroviral treatment13’19’29.
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The majority of Authors agree with the idea that its
value could be a result if not of the HIV infection
itself”6, at least from the complications induced by its
inherent immunologic disturbances22.
To end off, we could conclude that, in harmony with
what has been repeatedly stated regarding the complex
monitoring of infection by the human immunodeficiency
virus, we are also led to believe, by our study, that the
combined seriate dosage of B2 and CD4 lymphocytes
continues to amply accomplish this requirement.
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