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CHAPTER V

DISCUSSION

The patients under this longitudinal natural history
study were recruited during 1986 to 1990, the time when HIV
infection fir s t arrived in Thailand. Male homosexuals and 
bisexuals were the victims of the first wave of HIV epidemic in
Thailand, therefore, the majority (52.5%) of the patients
recruited into the study were male homo/ bisexuals (Table V). It 
also explains why two-third of the symptomatic HIV patients (ARC 
and AIDS) at entry into the study were male homo/bisexuals since 
they had been infected longer. It was interesting to note that 
there were more male heterosexual patients than IVDU patients 
(Table V) even though IVDUs as a group, were infected earlier 
than the general male heterosexual population. The reason may be 
because most of the IVDU, unlike the male heterosexuals, did not 
complete the 2-year follow-up.

It can be derived from our preliminary natural history 
study that 13.5% (7 out of 52) of the asymptomatic HIV patients
including PGL will progress to symptomatic HIV stages (ARC, AIDS, 
death) in 2 years, (Table VI), an annual rate of 6.8% of disease 
progression. This is similar to the rate of disease progression 
reported in Western countries of 30% per 5 years or 6% per 
year(108). It also became obvious in our study that a ll ARC 
patients would progress within 2 years. And, once AIDS is  
diagnosed, one-third will die in 2 years (Table VI).

It was obvious from our study that HIV patients as a 
group, would have some abnormalities of their T lymphocyte
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phenotypes as ea r ly  as on the f i r s t  d ia g n o sis  of th e ir  in fe c t io n s  
(Table V I I ) . Most of the HIV in fe c t io n s  in  our p a tie n ts  s ta r ted  
no longer than 2 years p rio r  to  the d ia g n o sis  (unpublished  
o b se r v a tio n s ) . Many had n eg a tiv e  anti-HIV t e s t s  3-6 months 
e a r l ie r .  The changes were most obvious w ith the percentage and 
the ab so lu te  number of CÜ4* T c e l l s  and the CD4 /CD8 r a t io ,  but 
were l e s s  obvious with to ta l  T c e l l  count as w ell as the 
percentage and the ab so lu te  number of CDs* T c e l l s  (Table V II). 

J 1 2 -m icro g lo b u lin  l e v e ls  were a ls o  s ig n i f ic a n t ly  e lev a ted  in  a l l  
groups of HIV p a tie n ts  at d ia g n o s is . As compared to the normal 
c o n tr o ls , the reduction  in  the percentage and the number of CD4* 
T c e l l s ,  the redu ction  in  the a b so lu te  number of CDs* T c e l l s ,  
the reduction  in  CD4 /CD8 r a t io ,  the reduction  in  the number of 
t o ta l  T c e l l s  and the in crea se  in  the le v e l  of -m icrog lob u lin  
were most marked in  AIDS, fo llow ed  s e q u e n t ia lly  by ARC and 
asymptomatic HIV in fe c t io n  (Table V I I ) . The va lu es in  PGL were 
almost id e n t ic a l  to  those of the asymptomatic HIV in fe c t io n  
in d ic a tin g  that th ese  2 groups are im m unologically eq u iva len t  
or may r e v e r s ib ly  in terch an ge. The d i f f e r e n t ia l  immunologic 
d ysfu n ctio n s with advancing HIV in fe c t io n  observed in  our study  
confirm  the fin d in g s  of other s tu d ie s  in  the Western 
hemisphere* 1 8 , 22, 8  8 )_

When the above mentioned immunologic parameters were 
reanalysed  at 24 months (M24), i t  was ev id en t th at th ere were 
u n iv ersa l red u ction s of mean t o t a l  T c e l l s ,  CÜ4+ p ercentage, CD4* 
number, CDs* number and the in crea se  of j?2 -m icro g lo b u lin  le v e ls  
(Table V I I ) . The annual d e c lin e  of mean CÜ4* number was 
su r p r is in g ly  con stan t for  d if f e r e n t  s ta g e s  of HIV in fe c t io n  
(Table X I I I ) . A mean d ecrease o f 20% of the i n i t i a l  v a lu es of 
CD4* number was observed per year (Table X I I I ) . This ra te  of drop 
of CÜ4* number was c o n s is te n t  with the ob servation  in  other
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studies*18’88>. If this rate of decline, in CÜ4+ ce lls  holds true 
for a larger patient population being followed for a longer 
period, i t  will be very useful in predicting disease progression 
and in determining the appropriate time to start antiviral or 
immunopotentiating drugs.

Table XIII ะ Calculated Annual Reduction of CÜ4+ T Cell Numbers 
in Patients with Various Stages of HIV Infection

Stage of HIV Mean Number of
Infection 
at Entry N

CD4 + 
Month 0

T cells  
Month 24 

or Near Death

Percent Decrease 
per Year

AIDS 6 318 162 24.5 %
ARC 3 515 337 17.3 %
PGL 34 1,049 629 20.0 %
Asymptomatic 18 964 609 18.4 %

Mean Annual Decrease = 20.1 ± 3.2 %

Out of the 61 patients who have been followed for at 
least 2 years, 16 progressors and 45 non-progressors could be 
defined at the end of 2 years. They were not significantly  
different in terms of age, sex or risk behaviors (Table VIII). 
However, progressors and non-progressors are clin ica lly  defined 
and arbitrarily divided. That is  number of progressors after 
1 year for instance, will certainly be less than that established 
after 2 years or 3 years. Therefore, i t  w ill be of great interest 
and importance if  certain immunologic parameters can be 
identified at fir s t  evaluation of patient which can correctly 
predict that whose disease is going to progress. Several means 
of approach to answer this question were made in our study.
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If the unstratified values of a ll immunologic markers 
were analysed (Table IX) only the in it ia l (MO) CD4+/CDa+ ratio 
and the in it ia l (MO) J>2 -microglobulin levels of the progressors 
and non-progressors were significantly different. The percentage 
and number of CÜ4 + ce lls  will become discriminatory only after 
having had the infection for at least 1 year if  one assumes that 
most of our patients were newly infected by the time that they 
came to our clin ic  as discussed earlier.

The absolute number of CDs+ ce lls  and the total T cell 
number of the progressors also started to become significantly  
less than the non-progressor group from 12 months on (Table IX). 
Therefore, immunologic re-evaluation of HIV patients 12 months 
after known seropositivity is essential in patient follow-up. The 
changes in the laboratory values at 12 months may be important 
markers for disease progression in that patient. Figure 23 
(page 76) illu strates the changes in CÜ4+ number in 2 patients 
from the time of known seroconversion to the development of 
full-blown AIDS. It is  also of interest to point out from 
Table IX that the ร2-microglobulin levels of the non-progressor 
group increased gradually with time suggesting that there is  
progressive lymphocyte activation in HIV infection as previously 
described*29). However, such increase in ร2-microglobulin does 
not correlate with disease progression but with length of HIV 
infection.

To determine whether the cellular (CD4+,CDs+) or 
serologic markers (JÎ2-microglobulin, p24 antigen, anti-p24) can 
be used to predict the course of HIV infection and the 
development of AIDS, prospective evaluation of these immunologic 
parameters was carried out in our study. It was found that these 
markers had different degrees of usefulness in predicting disease 
progression. All measurements of CÛ4+ T ce lls  had strong
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c o r r e la tio n  with subsequent p ro g re ss io n . to  AIDS. The low C Ü 4 + T 
c e l l s ,  the e lev a ted  JS2 -m icro g lo b u lin  le v e l  and the disappearance  
or reduction  of serum a n ti-p 2 4  concom itant with the appearance 
of p24 antigen  can be r e lia b ly  used as p red ic to rs  fo r  AIDS 
p rogression  in the present stu d y. These fin d in g s  are c o n s is te n t  
with other previous rep orts* 25’ 26>27' 28> . In fa c t ,  the r e la t iv e  
hazards reported  in our study were comparable to  those of 
Fahey e t a l <88) although the number of p a t ie n ts  in  both s tu d ie s  
was d if f e r e n t .  For example, in  our stud y, in  the group of 
p a te in ts  with C Ü 4  l e s s  than 20% (N=10), the r e la t iv e  r isk  of 
d evelop ing AIDS was 5 .8  whereas th at of Fahey e t a l was 7 .8  for  
p a tie n ts  with C Ü 4  l e s s  than 18% ( N=25 ) .  However, the percentage  
of CDs + T c e l l s  and CD4 /CD8 r a t io  had no a s so c ia t io n  with  
subsequent p rogression  to  AIDS (Table X). In th is  a sp ec t, our 
fin d in g s  are d if fe r e n t  from th ose reported  by Fahey JL e t  a l (88) 
and B halla  RB e t a l <19> which in d ica ted  th at CD4 /CD8 r a t io  and 
^ 2 -m icro g lo b u lin  l e v e ls  were r e l ia b le  markers fo r  HIV p rogression  
r e s p e c t iv e ly . The d iscrepancy may be due to  d if fe r e n t  p a tien t  
p op u la tio n s, d if f e r e n t  s t r a t i f i c a t io n  of the markers or the 
number of p a tie n ts  in  each s t r a t i f i c a t io n .

When c o r r e la t io n s  among d if f e r e n t  markers were analysed , 
i t  was found th at d if fe r e n t  c e l lu la r  markers (namely CÜ4+ 
p ercen tge, CÜ4 + number, CDs+ number and CD4 /CD8 r a t io )  were 
in te r c o r r e la te d  (Table X I). This was a lso  true fo r  se r o lo g ic  
markers ( i . e . ,  p 2 -m icrog lo b u lin  and p24 an tigen  l e v e l s ) .  
T herefore, for the sake of convenience and econom ics, one 
lymphocyte marker (p r e fer r a b ly , CÜ4+ number) and one s e r o lo g ic  
marker (p referra b ly  p24 antigen  le v e l )  may be s e le c te d  as rou tine  
lab oratory  p ro g n o stic  markers fo r  HIV p a t ie n t s .  The q u estion  i s  
then how r e l ia b le  are the combined markers in  p red ic tin g  HIV
p ro g ress io n .
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By combining s e r o lo g ic  markers with the measurements of 
CÜ4 + T c e l l s ,  i t  was found that only the p24 antigen  le v e ls  in  
combination w ith the percentage or the a b so lu te  number of CÜ4 + T 
c e l l s  was more u se fu l in  p re d ic tin g  prognosis than e ith e r  was 
used a lo n e . For example, the r e la t iv e  r isk s  for  CD4 <20% and for  
p o s it iv e  p24 antigen  alone were 5 .8  and 5 .9  r e sp e c t iv e ly  
(Table X), but for  the com bination was 30.3 (Table X II). These 
fin d in g s in d ic a te  the importance of both immune d e f i c i t s  
(d ecreasin g  CÜ4+ T c e l l s )  and v ir a l  r e a c t iv a t io n  (in creas in g  p24 
antigen ) as a r e su lt  of immune stim u la tio n  in  p red ic tin g  
p ro gn osis . M itogen-induced cytok in e production and c e l lu la r  
p r o lif e r a t io n  were a sso c ia te d  with increased  production of 
HIV<109). However, another marker of immune s t im u la tio n , namely, 
J32-m icroglobulin , was not found to  in crea se  the p rogn ostic  value  
of CÜ4+ T c e l l s  in  our study ( Table XII ) .  This was contrary to  
the fin d in g s of Fahey e t a l < 8 8 ). The d iffe r e n c e  may be due to  the  
sm aller number of p a tie n ts  in  our stud y.

Although HIV antigenem ia a s s o c ia te s  w ell with the 
p rogression  of the d is e a s e ( 110>111>, p24 antigen  i s  hardly  
d etected  in  serum of HIV- in fe c te d  p a tie n ts  even with fu ll-b lo w n  
AIDS<1 1 2 ). In the present stu d y, i t  was shown th at p24 antigen  
could be r e l ia b ly  used as p rog n ostic  markers with r e la t iv e  hazard 
of 5 .9  (Table X) .

Combining CÜ4+ T c e l l s  w ith a n ti-p 2 4  i s  a lso  a u se fu l  
p ro gn o stic  marker (Table X I I ) . The r e la t iv e  hazard of the near 
normal groups (CÜ4+ T c e l l s  > 30% and p o s it iv e  a n ti-p 2 4) was not 
equal to  1 .0  because we used the in term ed iate  group (CÜ4+ T c e l l s  
20-30% and weakly p o s it iv e a n t i-p 2 4 )  as b a se lin e  for  c a lc u la t in g  
the r e la t iv e  hazard. I f  we used the near normal group as 
b a s e lin e , the r e la t iv e  hazard of the very abnormal group (CÜ4 + T 
c e l l s  < 20% and n eg a tiv e  an ti-p 2 4) would not be ab le to  c a lc u la te
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because of s t a t i s t i c a l  reason s. This was a lso  the same for the  
combination of a b so lu te  number of CÜ4 + T c e l l s  and an ti-p 24  
(Table XII) .

Goudsmit and co llea g u es  have reported  th at c ir c u la t in g  
immune complexes can be d etec ted  in  in d iv id u a ls  with HIV 
antigenem ia and th at p24 an tigen  can be d is s o c ia te d  from the 
immune com p lexes'25>. The com binations of CÜ4 + T c e l l s  with  
e ith e r  p24 an tigen  or a n ti-p 2 4  seem to be b e tte r  p rogn ostic  
markers because i t  in d ic a te s  both immune d e f i c i t s  (d ecreasin g  
CÜ4+ T c e l l s )  and an in crea se  in  v ir a l  r e p l ic a t io n '113>. In fa c t ,  
Fahey e t at have reported the b e tte r  p rog n ostic  markers when 
CD4+ T c e l l s  i s  combined with n eop terin  or j32-m icroglobulin  as 
compared to in d iv id u a l markers a lo n e '88>.

In summary, our s tu d ie s  in d ic a te  that the w ell described  
lymphocyte and s e r o lo g ic  markers reported in  the American and 
European HIV p a tie n ts  can a lso  be app lied  to  the Thai p a t ie n ts .  
This i s  p a r t ic u la r ly  true fo r  CÜ4+ c e l l s  count and p24 
antigenem ia e ith e r  s in g ly  or in  com bination. The markers can 
e ith e r  be used to  support the c l i n ic a l  sta g in g  of the p a tien t or 
to  p red ic t the p rogression  to  fu ll-b lo w n  AIDS or death .

Other lab oratory  p ro g n o stic  markers may soon become 
a v a ila b le  for  rou tin e c l i n ic a l  u se . These in clu d e le v e ls  of 
enhancing and n e u tr a liz in g  a n tib o d ie s , CDs su p p ressiv e  fa c to r  and 
the le v e l  of NEF (n egative  fa c to r ) gene p ro d u ct'1 >. U n til then , 
s im ila r  e v a lu a tio n s  in Thai p a t ie n ts  are needed to  so r t out the 
r e l ia b le ,  conven ient and in ex p en siv e  markers or com binations of 
m arkers.
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Conclusions ะ

1 . The fo llo w in g  immunologic a b n o rm a litie s , namely,
decreased CD4 + T c e l l s ,  in creased  J ,2 -m icro g lob u lin  l e v e l ,
decreased an ti-p 24  t i t e r  and in creased  p24 an tigen  le v e l  
co rre la ted  w ell with the s ta g es  of HIV in fe c t io n  in  Thai 
p a t ie n ts .  Most profound changes were seen in  AIDS, fo llow ed  
su c c e s s iv e ly  by ARC and normal or near normal in  PGL or 
asymptomatic. T herefore, th ese  immunologic markers may be used as 
lab oratory  adjuncts for making d ia g n o sis  of variou s s ta g es  of HIV 
in fe c t io n  in Thai p a t ie n ts .  The degree of immunologic
abn orm alities at entry a lso  c o rre la ted  w ell w ith the advancement 
of the d ise a se .

2 . I n i t ia l  va lu es ( i . e . ,  va lu es a t the f i r s t  d ia g n o sis  of 
HIV in fe c t io n )  of the number and percentage of CÜ4 + T c e l l s ,  the 
number of CDs* T c e l l s ,  J> 2 -m icro g lo b u lin  l e v e l ,  p24 an tigen  le v e l  
and an ti-p 24  could be r e lia b ly  used as p rog n ostic  markers for HIV 
p rogression  in  our prelim inary 2 year fo llo w -u p .

3 . Adding p24 Ag to the measurement of CÜ4 + T c e l l s  seemed 
to  s u b s ta n t ia l ly  in crea se  the p ro g n o stic  value than e ith e r  was 
used a lon e . 4

4.  Our 2-year natural h is to r y  fo llow -u p  study could  
ev en tu a lly  sep arate our p a t ie n ts  in to  the p rogressor and the  
non-progressor groups based an th e ir  c l i n i c a l  co u rses . The annual 
rate  of c l i n i c a l  p rogression  was estim ated  to be 6 .8  %. There 
were no d iffe r e n c e s  in  the age, sex  or r is k  behaviors between the  
p rogressor and the non-progressor groups. I n i t i a l  va lu es of the 
immunologic markers, except J >2 -m icro g lo b u lin  le v e l  and CD4 /CD8 

r a t io ,  could not d if f e r e n t ia t e  p rogressors from n on -p ro g resso rs. 
However, the d if fe r e n c e  in  the immunologic markers between the 2 
groups became obvious a fte r  a minimum of 12 months of fo llo w -u p .
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F i g u r e  23 . .  S e q u e n t i a l  f o l l o w - u p  o f  a b s o l u t e  n u m b e r  o f  CD4+
T c e l l s  i n  2 H I V - i n f e c t e d  p a t i e n t s  (*— - * f r o m  
b l o o d  t r a n s f u s i o n , » — » f r o m  h e t e r o s e x u a l )  who 
p r o g r e s s e d  f r o m  a s y m p t o m a t i c  i n f e c t i o n  t o  f u l l 
b l o w n  AIDS i n  2 y e a r s  t o  i l l u s t r a t e  t h e  c o r r e l a t i o n  
o f  d e c r e a s i n g  CD4+ c e l l  c o u n t  a n d  c l i n i c a l  
p r o g r e s s i o n  o f  d i s e a s e .
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