
Fig 1  Trends of tuberculosis in Chile and the rest of
the Americas
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Tuberculosis (TB) in the general and the HIV population in Chile: Clinical and epidemiological comparison
and the impact of antiretroviral therapy (ART)

M. Wolff, C. Beltrán*, and M. de Andraca
For the Chi lean AIDS Cohort  (ChiAC) Study Group and CONASIDA, Chi le

Background: Chile is a Latin American country with a population
of 15.600.000 and a per cápita annual national gross product of US
$ 4,600. The 2002 tuberculosis (TB) rate was19.3 x 105 , the lowest
in South America, having reached the epidemiological  threshold
for eradication as a public health problem (fig1). HIV infection rate
is 1.5-2 x 10³ (fig 2) and steadily increasing in Chile which, due to
the frequent co-infection, may threaten the goal of TB eradication.
Intravenous drug use is a risk factor for HIV infection in < 5% of this
population. Due to this TB rate and according to national and PAHO
guidelines, chemoprophylaxis of TB in HIV+ patients (pts) is focused
to latent TB infection ( PPD+ or abnormal chest X ray suggesting
previous TB) and contacts of active cases, provided active TB is
ruled out. Therefore no universal TB prophylaxis is recommended
in Chile for HIV+ patients. In addition and according to National
Guidelines for Antiretroviral Therapy all pts with the co-infection of
HIV and TB have indication of ART, but only 55% of  HIV+ pts under
 follow up and without TB meet that criteria for therapy.  In late 2001
a national expanded access program (EAP) to antiretroviral therapy
(ART) was begun (fig 3); by 08/2003 it had reached almost 100%
coverage (4,178) pts cared for by the public health system
(responsible for the care of 70% of the population). Close to 80%
of this pts nationwide are being followed prospectively as a national
cohort (Chilean AIDS Cohort: ChiAC). The purpose of this study is
to compare TB rates and associated risk factors in the general and
the HIV+ population and the early impact of ART in TB.

Methods: Analysis of the ChiAC  HIV database and the national
general statistics on TB.

Results: 139 of the first 1,704 (8,2%) HIV+ pts properly followed
by the ChiAC study group had had TB before ART was initiated as
compared with an incidence of 3,016 cases in a population of 15.
6 millions in the country (19,3 x 105). Most cases of TB occurred
in the two-year period before ART (observed and corrected RR =
212). This group of pts is thought to represent most cases of the
co-infected cases due to early enrollment in ART. Therefore, the
TB rate in HIV+ pts could vary from 8.2% (observed) to 4.6% (least
RR = 119) if all the TB cases of the much larger cohort (3,000) had
already been diagnosed and begun ART.
Some characteristics among the general population with TB and
those with HIV infection are as follows: 58% and 88% male
respectively (fig 4), age distribution is uniformly spread among
adults in the general population and concentrated in the 25-44
year-group in the co–infected population, mimicking the HIV epidemic
distribution (fig 5), educational levels is higher in HIV-TB cases (fig
6).

Conclusion: The AIDS epidemics is affecting
Chile at a time when its general population TB
rate is markedly decreasing, but TB rate in
HIV+ pts is at least 100 times higher than in
the rest of the population. ART is contributing
significantly to bring that higher rate down even
early after its initiation, this way contributing
to the steadily decline of TB rate in the country

Updated information (Jan., 2004) confirms  the
upper-figure scenario of  the rate of TB in HIV
pts (200 folds)
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B a c k g r o u n d :  C h i l e  h a s  a  T B  r a t e  o f  1 9 . 3  x  1 0 5 ,  t h e  l o w e s t  i n
Sou th  Amer i ca  and  i t  has  r eached  t he  t h resho ld  f o r  a im ing  a t  i t s
e rad i ca t i on  as  a  pub l i c  hea l th  p rob lem.  H IV  i nc idence  en  Ch i l e  i s
1 . 5  –  2 . 0  x  1 0 3  ( c o r r e c t e d )  a n d  a c c o r d i n g  t o  PA H O  g u i d e l i n e s
chemoprophy lax i s  i n  H IV  +  pa t i en ts  ( p ts )  i s  f ocused  t o  l a t en t  TB
o r  c o n t a c t s .  I n  l a t e  2 0 0 1  a  n a t i o n a l  e x p a n d e d  a c c e s s  p r o g r a m
(EAP)  to  ART was begun,  reach ing 100% coverage by  08/03 (4 ,178
pts )  in  the  pub l ic  hea l th  sys tem (car ing  fo r  70% of  the  popu la t ion) .
C lose  to  80% o f  these  p ts  a re  be ing  fo l l owed  p rospec t i ve ly  as  the
C h i A C  T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  c o m p a r e  T B  r a t e s  a n d
assoc ia ted  r i sk  fac to rs  i n  the  genera l  and  H IV  popu la t i on  and  the
ea r l y  impac t  o f  ART on  TB .
M e t h o d s :  A n a l y s i s  o f  t h e  C h i A C  H I V / T B  d a ta  b a s e  a s  c o m pa r e d
w i th  na t i ona l  gene ra l  s ta t i s t i c s  on  TB .
Resul ts :  Acco rd ing  to  na t i ona l  gu ide l i nes  a l l  p ts  w i th  H IV  and  TB
h a v e  i n d i c a t i o n  o f  A R T  b u t  o n l y  5 5 %  o f  a l l  H I V  p t s  m e e t  A R T
cr i te r ia ;  139  o f  the  f i r s t  1 ,704  (8 .2%)  HIV  p ts  on  ART and  p roper ly
f o l l o w e d  u p  h a d  T B  b e f o r e  A RT  a n d  i t  i s   t h o u g h t  t o  r e p r e s e n t
mos t  o f  t he  co - i n fec ted  cases  due  t o  ea r l y  en ro l lmen t  t o  ART,  so
the  ra te  range  cou ld  go  f r om 8 .2  % (obse rved )  t o  4 .6  % ( i f  a l l  TB
cases  o f  t he  coho r t  we re  a l r eady  i n  t r ea tmen t ) .
The  na t iona l  TB p rogram and  Ch iAC have  a  reg is t ry  o f  assoc ia ted
fac to rs .  Some charac te r i s t i cs  be tween the  genera l  popu la t ion  w i th
T B  a n d  H I V  w i t h  T B  a r e  a s  f o l l o w s :   %  m e n ,  5 8  a n d  8 8 ;  %
p u l m o n a r y  T B ,  7 2  a n d  6 9 . 5  a n d  %  e x t r a p u l m o n a r y  T B ,  2 7 . 7  a n d
30 respect ive ly.  Age d is t r ibut ion is  spread in  the genera l  populat ion
w i t h  T B  a n d  c o n c e n t r a t e d  i n  t h e  2 5 - 4 4  y e a r  g r o u p  i n  H I V – T B
mimick ing the HIV ep idemics;  educat iona l  leve l  is  h igher  in  HIV–TB
c a s e s .  M e a n  C D 4  i n  p u l m o n a r y  a n d  e x t r a p u l m o n a r y  H I V – T b  w a s
s im i la r :  65 .4  x  mm3 (0 -296)  and  95 .7  (0 -282)  respec t i ve ly.  Dur ing
the  f i r s t  6  mon ths  o f  ART,  TB  ra tes  dec reased  f r om the  obse rved
accumu la ted  8 .2% be fo re  ART to  1 .2%.
C o n c l u s i o n s :  T h e  A I D S  e p i d e m i c  i s  a f f e c t i n g  C h i l e  w h i l e  i t s
gene ra l  TB  ra te  i s  marked l y  dec reas ing ,  bu t  TB  ra te  i n  H IV  p ts  i s
a t  l eas t  100  t imes  h i ghe r  t han  i n  t he  r es t  o f  t he  popu la t i on .  ART
i s  c o n t r i b u t i n g  s i g n i f i c a n t l y  t o  b r i n g  t h a t  h i g h e r  r a t e  d o w n ,  e v e n
ea r l y  a f t e r  i t s  i n i t i a t i on ,  so  con t r i bu t i ng  t o  t he  s teady  dec reas ing
ra te  o f  TB  i n  t he  coun t r y.

There were no significant differences in distribution of pulmonary
(pTB) and extrapulmonary TB (epTB) between TB cases in the
general population TB and  those co-infected with HIV and TB),
72% and 69.5 % pTB involvement, 27.7% and  30% epTB
involvement respectively. Mean CD4 count in pTB and epTB was
not statistically different in the co-infected group: 65.4 x mm³ (0-
296) and 95.7 x mm³ (0-282) respectively (fig 7). During the first
6 months of ART follow up, TB rate decreased from the observed
accumulated 8.2% (prior to ART) to 1.2% (fig 8 and 9).

 HIV/TB update: As of Jan. 31, 2004 ChiAC has  HIV/TB baseline
information of 3,189 enrolled pts; 254 (8.0%) had had TB, providing
a relative risk compared with the general population of 200. Ep TB
had increased to 38.3%

758

<20 x 105 = threshold for eradication as public health problem

Fig 2
Trends in HIV/AIDS and TB Chile 1984 - 2002
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Fig 3
 Type and coverage of ART 1993 - 2003
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Fig 7
 Pulmonary (p) and extrapulmonary (ep) TB
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Fig 6
 Educacional level
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Fig 5
 Age distribution
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Fig 4
Gender distribution
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Fig 8
Opportunistic complications prior to ART
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Fig 9
Opportunistic complications while on ART
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