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THE INFLUENCE OF CD4+T CELLS, HIV DISEASE STAGE 
AND ZIDOVUDINE ON HIV ISOLATION IN BAHIA, BRA2IL

Carlos Brites, Célia Pedroso, Nanei Silva, Warren D Johnson Jr and
Roberto Badaró

HIV-l isolation was attempted on 72 individuais, including persons with knoum  
HIV infection and  five  without proven HIV infection but with indeterminate Western 
blot patterns, as well as on low-risk H IV seronegative persons. The ahility to detect HIV- 
1 frorn culture supernatant byp24  antigen capture assay was evaluated by segregating 
patients by absolute CD4+ cell counts, clinicai stage o f  disease, p24  antigenemia a n d  
zidovudine use. The likelihood o f a p24  positive HIV culture was highest among patients 
with CD4+ T-cell counts below 200/ul a n d  patients with advanced clinicai disease. Use 
o f zidovudine d id  not affect the rate o fH IV  positwity in cultures.
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The hum an im m unodeficiency virus Type- 
1 (HIV-1) has been isolated from lym ph nodes, 
peripheral blood m ononuclear cells (PBMC), 
and other body fluids, from patients w ith HIV 
i n f e c t i o n  a n d / o r  t h e  a c q u i r e d  
im m u n o d e f ic ie n c y  s y n d ro m e  (A ID S )18. 
Different rates of virus isolation from PBMC of 
HIV-1 infected patients have been  reported, 
r a n g i n g  f r o m  30-99% '* 7 10 l2. R e c e n t  
modifications of standard techniques led to the 
ability to estimate viral load from plasm a and 
PBMC obtained from patients w ith different 
stages of HIV-1 infection6 9. This m ethod  is 
used to increase understanding of HIV disease 
progression and to m onitor the effect o f 
antiviral therapy.

As of 1993 over 40,000 AIDS cases have 
been reported in B razil'\ This study w as 
initiated to evaluate the qualitative and 
quantitative HIV cultivation m ethods and  the 
effect of patients’ CD4+ T-cell count, clinicai 
stage of disease, p24 an tigenem ia  and  
Zidovudine use on recovering HIV.
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MATERIAL AND METHODS
Study Population. Patients attending the 

AIDS clinic of the Federal University of Bahia 
Hospital w ere eligible for the study. PBMC 
from 72 individuais w ere cultivated for HIV-1 
isolation from the follow ing groups: a) Fifty- 
one patients w ith HIV-1 positive W estern blot 
( WB ) ;  b )  F iv e  l o w - r i s k  H IV -1 -e n z y m e  
im m unoassay CEIA) reactive b lood  donors w ho 
had  an indeterm inate HIV-1 WB pattern  (p24 
band  only); and  c) Three HIV-EIA and  WB- 
seronegative patients, w ho  w ere adm itted to 
the hospital w ith an infection suggesting AIDS. 
In addition, 13 HlV-seronegative health  care 
w orkers w ere  u se d  as Controls. Ali the  
participants of the study gave w ritten consent. 
The 1988 revised criteria from  CDC w ere used 
for clinicai staging of the patients'". The study 
w as conducted  betw een  March, 1990 and 
June,1993.

PBMC p rep a ra tio n  a n d  v ira l isolation  
procedure. D onor PBMC. Tw enty milliliters of 
h e p a r i n i z e d  ( 20  U o f  p r e s e r v a t i v e - f r e e  
heparin /m l) b lood  w ere collected from healthy 
HIV seronegative volunteers and  diluted in 
sterile p h o sp h a te  buffered  saline (1:1). 
Peripheral b lood  m ononuclear cells (PBMC) 
s e p a r a t e d  b y  F i c o l l - H y p a q u e  g r a d i e n t  
centrifugation w ere su spended  in sterile RPMI- 
1640 m edium  (GIBCO Laboratories, Grand 
Island, New York, NY), containing 15% fetal 
calf serum  (GIBCO), penicillin (lOOp/ml), 
s t r e p t o m y c i n  ( l O u g / m l ) ,  a n d  2 mM L- 
g lu ta m in e , a n d  s tim u la te d  w ith  4 p g /m l 
phytohem aglutinin (PHA, Sigma Co., St. Louis, 
MO) for three or four days at 37°C, 5% CO2 .
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Q ualitative a iid  Q uantita tive cultures. Fifty 
qualitative cultures w ere  perform ed in 28 HIV- 
1 infected individuais, 5 b lood  donors w ith 
indeterm inate  WB p a tte rns, th ree  HIV- 
seronegative patients, a child of a HlV-infected 
mother, and  13 seronegative Controls. Patient 
PBMC (20 x 10” cells) w ere co-cultivated 
according to standard  procedures descrihed 
elsew here1". The culture supernatants w ere 
collected at 3, 7, 10, 14, 17, and  21 days and 
stored at -20°C, for p24 antigen assays .

Thirty-five quantita tive cu ltures w ere 
perform ed, as previously descrihed by Ho et 
al', on  30 HIV-1 seropositive individuais 
(including 8 patients tested by qualitative 
m ethods).

Assays fo r  HIV-1 an tibod ies a n d  p 2 4  
a n t i g e n s . A n t i b o d i e s  a g a i n s t  HIV-1 
w e r e  d e t e c t e d  b y  a n  e n z y m e - l i n k e d  
im m unosorbent assay (EIA) and confirm ed by 
W estern b lo t (D u Pont C orporation , and 
B iotech-D upont, respectively, W illmington, 
DE,). The HIV-1 p24 core antigen was assayed 
in the serum  and  in culture supernatants by a 
antigen capture enzym e im m unoassay (Abbott 
Laboratories, North Chicago, IL). A positive 
culture w as defined  as either a single p24 
a n t i g e n  c o n c e n t r a t i o n  > l OOOpg/ ml ,  2 
consecutive sam ples w ith a p24 antigen > 
200pg/m l, or reactive sam ples (at least 2 times 
above the cut off value) neutralized by anti- 
p 2 4  m o n o c l o n a l  a n t i b o d y  ( A b b o t t  
Laboratories).

CD4 cell counts. CD3+, CD4+ and  CD8+ 
c e l l s  w e r e  c o u n t e d  b y  a s t a n d a r d  
im m unofluorescent m ethod  using m ouse anti- 
hum an m onoclonal antibodies (O rthom une 
OKT ^ ,  O K T x ,  a n d  O K T g  m o n o c l o n a l  
antibodies, O rtho Diagnostic Systems, Raritan, 
NJ). Indirect staining of the lym phocytes w ith 
labeled m onoclonal antibody was perform ed 
u s i n g  g o a t  a n t i - m o u s e  I g - F I T C .  T h e  
lym phocyte subsets w ere coun ted  using a 
epifluorescent m icroscope (M icrophot - FXA - 
Nikon C orporation, Tokyo, Japan).

Statistical analysis. Data w ere en tered  into 
EP1INFO version 5.0 and  analyzed by Fischer’s 
Exact, S tudenfs t-test, or Kruskall Wallis test.

RESULTS
Q ualita tive  a n d  Q u a n tita tive  cultures. 

F o rty -five  o f  50 (90% ) HIV-1 se ro p o s itiv e  
i n d i v i d u a i s  h a d  at  l e a s t  o n e  p o s i t i v e  
(qualitative or quantitative) culture for HIV-1. 
Ali patients from this group had the usual risk 
factors associa ted  w ith  AIDS, inc lud ing  
unpro tected  sexual activities w ith high risk 
individuais an d /o r intravenous drug use. The 
patients consisted of 32 m ale hom o/bisexuals, 
10 intravenous drug abusers (IVDA) and  3 
heterosexual fem ales w ith HlV-positive sexual 
partners. Cultures w ere negative from  five 
b lood  donors w ith indeterm inate WB patterns, 
a child from an HlV-infected mother, and  from 
the 3 seronegative patients. Also, ali 13 
seronegative healthy Controls had negative 
HIV cultures. Six m onths after the initial study 
repeated  HIV serology, in the five b lood  
donors w ith indeterm inate WB w as negative 
fo r  3- T w o  r e m a i n e d  p r e s e n t i n g  a n  
indeterm inate WB pattern  for 18 m onths of 
follow-up.

Table 1 com pares the  recovery of HIV by 
qualitative and quantitative culture m ethods. 
There w as no significant difference betw een  
cultures from the sam e individual using the 
qualitative versus the quantitative m ethod. The 
overall rate of positive HIV cultures for the 
qualitative and quantitative m ethods w as 81% 
and  89%, respectively, excluding  the  3 
seronegative AIDS patients and the individuais 
w ith indeterm inate WB.

Correlation o f  CD4+ T-cell a n d  clin icai 
stage with a positive HIV-1 culture. H igher rate 
of viral culture positivity w as associated w ith 
advanced  HIV disease. The rate o f viral 
isolation w as 60% (12/20) for class 1I/IVA 
patients, in contrast to 96% (44/46)  for AIDS 
IV-C patients. The m ean CD4+ T cell count

T ab le l- Rates o f  p o sitiv ity  o f  qua lita tive  a n d  qu a n tita tive  cu ltures fo r  H IV -1 .
P atients  C ategory Q ualitative Q uantitative Total

n % n % n %
CDC Class IV-C AIDS 20/22 91 24/24 100 44/46 96*
CDC Class II-IV A 5/9 55 7/11 64 12/20 60*
HIV-1 S eronegative 0 /3 - 0 - 0 -
Indiv iduais w ith
Indeterm ina te  W B P attern 0 /5 - 0 - 0/5 -

* p -0 .0 0 1  S tu d e n ts  T-test. com p arin g  patien ts  w ith  CDC class IV-C AIDS an d  th o se  w ith  less ad v a n ced  illness (C lass II to  IV-A).
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was 311 ± 316 for individuais w ith positive 
cultures, and 872 + 670 cells/pl for those w ith 
negative results (p = 0.03, Kruskall-Wallis test). 
When the results w ere analyzed by stratifying 
CD4+ T-cells counts of > 500, 200-500 and < 
200 per pl, a significant d ifference w as 
observed betw een cultures from  patients w ith 
CD4+ T-cell count leveis > 500 cells/pl and 
those with < 500 cell/pl (Table 2).

Table 2  -Positivity o f  HIV-1 cultures a n d  CD4+ cell counts.
CD4+ cell coun t/m m 3 C ultures;T otal

n %
>500 9/14 65
200 - 500 12/15 80
<200 25/25 100
Total 46/54 85

There was also a significant d ifference in cu ltu res positivity  for

Patients w ith CD4+ cell coun ts  above an d  belovv 50 0 /vü (p  = '0 .02  
isher exact test).

The correlation of the titer of infectious 
HIV-1/106 PBMC, and leveis of CD4+ cells in 
the patients with positive cultures is presented 
in the Table 3- Previous use of Zidovudine did 
not appear to alter ability to isolate HIV from 
patients’ PBMC). The rate of positivity w as 
similar for patients using AZT (31/34) and, for 
individuais w ho did not use that drug (7/25), 
regardless the type of culture (p = 0.17, Fischer 
exact test).

Viral load also correlated w ith the levei of 
CD4+ T-cell counts. Individuais w ith CD4+ 
counts > 500 cells/pl had 12 ± 21 TCID w hile

those w ith CD4+ counts < 500 cells/pl had  a 
35-fold higher viral burden, 446 ± 1406 TCID. 
It is of note that 2 m illion PBMC per culture 
w ere sufficient to detect HIV by culture in 57% 
of individuais w ith CD4+ > 500/pl (Table 4).

Assays for p24 Ag de tec tio n  w ere  
perform ed in serum  sam ples of 35 individuais 
(32 seropositive and  3 seronegative for HIV 1 
infection). Am ong the seropositive individuais, 
21 (66%) had  detectable leveis of p24 antigen 
in their sera. The 3 seronegative patients tested 
had  a negative p24 antigen test. The rate of 
culture positivity w as similar for patients w ith 
detectable antigenem ia (82%) or not (75%). 
The frequency of p24 antigenem ia w as almost 
tw o times higher am ong the AIDS class IV-C 
patients (84%) w hen  com pared  w ith the class 
II/IV-A group (only 48% had detectable leveis 
o f p24 antigen, p = 0.009, Yates corrected).

DISCUSSION
In the evaluation  o f qualita tive  and 

quantitative culture m ethods, an overall HIV 
positivity rate of 85% w as detected  in HIV- 
seropositive individuais, w ith a 60% culture 
positivity in less ill HlV-infected individuais 
(asym ptom atic class II/III to IV-A). We w ere 
able to detect the virus in 96% of AIDS patients 
w ith  stage d isease  class IV-C. This is 
com parable to w hat has been  reported  in the 
literature. Quantitative or qualitative m ethods 
w as not significantly different in their ability to 
detect HIV-1 in culture.

Table 3-Titers o f infectious HIV- 7 in  3 5  cu ltures o fPBM C. m ean  o f  CD4+ T-Cells a n d  use o f  z id o v u d in e  therapy
TCID/10ÓPBMC N um ber o f  cu ltu res % M ean o f  CD4+ cells Use o f  zidovud ine

0 4 11 907 ± 542 0
0.5 14 40 222 ± 218 7

5 7 20 314 ± 340 1
50 5 14 390 ± 275 1

500 3 9 190 ± 134 0
5000 2 6 310 ± 110 1

50000 0 - -
Total 35 100 10

The mean ofTC ID  for indiv iduais w ith  CD4+ T-cells abovc 
had a m ean of 446 ± 1379 TCID.

• 500/p l w as 12 ± 21 w hile  those  patien ts  w ith  CD4+ T-cell co u n ts  be lo w  500/pl

Table 4  * Culture isolation o f  H IV  stra tified  by CD4+ T-cell counts.
D ilutions o f patien r PBMC

CD4 T-cells pe r pl 2 x 10h 2 x K P 2 x 104 2 x lO - 2 x lí)2
n % n % n % n % n %

50 4/7 57 1/7 29 2/7 17 0 /7  0 0/7 0
200-500 11/12 92 8/12 67 3/12 25 3/12 25 1/12 8

200 13/13 100 5/13 38 2/13 15 0/13 0 1/13 8

Total 28/32 88 15/32 47 7 /32  22 2/32 6 2/32 6
Foot notes: Mean (± SD) CD4+ T-cell coun ts  o f  ind iv iduais  w ith  a positive and  nega tive  viral cu ltu re  w e re  311 ± 316 /p l and  812 ± 620 /'pl 
(P -  0.03, Kruskall Wallis test). respectively.
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Patients w ith CD4+ T-cell counts < 500/)il 
are m ore likely than  those w ith > 500/1 to have 
a positive viral culture. Individuais w ith a 
negative HIV culture had a m ean CD4+ T-cell 
count that w as three times higher than that of 
patients w ith positive HIV culture. O ur results 
w ere similar to those reported  by Spira and 
BurkeJ The levei of CD4+ T-cells in ability to 
culture HIV from patient PBMC probably 
reflects the higher viral burden  in patients with 
m ore advanced HIV disease. Thís is suggested 
by our data and  by o thers2 9 ” . Thus, the 
sensitivity for detecting HIV by culture for 
patients w ith less advanced HIV infection and 
AIDS is 60% and 96%, respectively. Viral 
cultures w ere negative for HlV-seronegative 
individuais, and  in five low risk blood donors 
w ith an indeterm inate WB. According to other 
studies” 1 this w ould  suggest that they w ere not 
infected. The lack of false positives from 
cultures ob tained  from these HlV-seronegative 
or indeterm inant WB individuais indicates that 
the specificity of culture m ethods is 100%.

In our experience the positivity of cultures 
w as no t affected  by z idovud ine  use, as 
previously observed3. Among the patients 
using z idovud ine  and  having positive 
quantitative culture, 8 had a TCID of < 5, while 
only 2 had  a higher levei of infection.

In conclusion, the viral isolation from HIV- 
1 infected patients in our study show ed a 
sensitivity similar to those reported  in the 
literature. However, the higher CD4+ T-cell 
counts in the individuais w ith negative cultures 
explain the low er rate o f viral isolation in the 
less ill HIV infected individuais com pared to 
the higher rate in AIDS class IV-C patients.

RESUMO
Tentativa de isolamento do vírus tipo 1 da 

im u n o d e f ic iê n c ia  a d q u ir id a  (V1H -1) fo i  
realizada em 72 indivíduos sendo 51 pacientes com  
sorologia positiva para o VIH-1, confirmada por 
Western blot; 5  doadores de sangue com padrão  
indeterminado ao Western blot; 3 indivíduos com 
diagnóstico clínico de AIDS, porém com sorologia 
negativa, e 13 profissionais de saúde soronegativos. 
Os pacientes foram  estratificados de acordo com a 
contagem de células CD4+, estágio clínico , 
antigenemia (p24) e uso de zidovudine. As culturas 
para o VIH-1 foram  positivas em 45/50 (90%) 
tentativas. Houve um a correlação inversa entre o 
número de células CD4+ e a freqüência de isolamento 
do VIH-1. /Is culturas foram  positivas em 84% dos

in d iv íd u o s  com  CD4+ <200, con tra  48%  d  
positividade naqueles com contagem de célula 
CD4+ acima deste valor. O uso de zidovudine nãi 
interferiu na positividade das culturas. Concluímo. 
que a sensibilidade dos métodos de culturc 
qualitativo e quantitativo é similar para a detecçâ c 
do VIH-1. A taxa de positividade das culturas nãt 
fo i afetada pelo uso prévio de zidovudine, mas foi 
d i r e t a m e n t e  p r o p o r c i o n a l  a o  g r a u  de  
imunodeficiência dos pacientes.

Palavras-chaves: VIH. p24. Isolamento viral. 
Brasil. CD4+ linfócitos T.
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