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Abstract To describe the survival and determine risk factors for survival of HIV-
rolled on Thai National Antiretroviral Program during the first 12 months of initiating ARV, a cohort
of 647 patients, enrolled in the lower north of Thailand between November 2002 and December
2003, was analysed. The median age of patients was 33 years and 55 percent were women. At the
time of starting HAART (highly active antiretroviral therapy), the median baseline CD4 cell count

was 40 cells/mm’ and more than half of patients had AIDS, Most patients (98 percent) started on
first-line antiretroviral regimen of Stavudine, Lamivudine and Nevirapine. At 12 months after ini-
tiation of the therapy, of the 647 patients who contributed

373.9 person-years of follow up, 55
patients died accounting for a mortality rate of 9.6 per 100 person-years and first year survival
probability of 91 percent. In the univariate analysis, CD4 at baseline, body weight at baseline and
clinical staging were associated with survival. In multivariate analysis, CD4 at baseline, body weight
at baseline and sex were associated with survival, however interaction of CD4 -body weight at
baseline and possible interaction between body weight at baseline and sex were reported. Survival
probability at one year was not different from other studies in developing countries, yet lower than
those reported in developed countries. CD4 cell count

was the strong predictor of survival, Low
body weight at starting ARV was also strongly associa

ted with increased mortality and its effect
became more significant in group of low CD4 cell count.
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nfected patients en-

Introduction fected patients who meet medical criteria, the cost

of drugs, poor health-care infrastructure and

limited financial and human resources were im-

Survival of HIV:infected patients in developed
country had been prolonged by antiretroviral
therapy, 14 Though Highly Active Antiretroviral portant barriers to access service of antiretroviral
Therapy (HAART) is recommended for HIV-in- therapy (ART) in developing countries. In 2002
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the World Health Orgamizauon I '
by 5" plan which was aimed to provi
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for three million people in developing

by 2005, N
0002, the Government of Thailand

In | .
“National Access to Antiretroviral

Jaunched the X
Program for People with HIV and AIDS(NAPHA)

which provided free antiretroviral drug for HIV-
infected patients who met medical critena.

The NAPHA has expanded to most govern-
ment hospitals including district, provincial, re-
gional and university hospitals. As of June 2005,
overall there were 849 hospitals participating in
“NAPHA" and 73,507 HIV-infected patients had
been enrolled on the program and underwent
HAART. Of these, 59,936 patients still remained

in the program.®

To examine the impact of HAART on survival
of HIV-infected patients treated with antiretroviral
therapy in an implementation programme for
middle-income country, the survival and risk fac-
tors for survival of HIV-infected patients during
the first 12 months of initiating ART were de-
scribed.

Methodology

The study population was HIV-positive
patients whom were enrolled on the “National
Access to Antiretroviral for People with HIV and
AIDS Program (NAPHA)" according to the fol-
lowing medical criteria. 19);

e Patient with AIDS defining illness re-
gardless of CD4 cell count
o HIVinfected patients with the following
symptoms:
- Oral thrush
- Unknown chronic fever
- Pruritic papular eruption
» Diarrhoea with unknown cause longer
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- Weight loss more than 15

than 14 days

within 3 months erc(.m

e Asymptomatic HIV~infc-ctted

with CD4 less than 200 cells /e Patien,

The programme started in NOVEmb
e

. .
Datain this study was extracted from the 2009
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database of the Regional Offjce Of Disegy Pute,
€8 Py,

= : § Qk reglo
which contained the data from 6 hospitals n
Sing

vention and Control for the Phitsany)
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N art of-Thailand
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provinces in the lower northerp p
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data were collected Lhrough onsite

phone interviews with hospital

questionnaire to hospital staffs.
dTh‘:hPriTarz’iom‘:OmT of interest in th;s study

was death related or unrelate :

ter the therapy. et B

The explanatory variables were CD4 cel
count at baseline, HIV disease stage, age of pa.
tients at initiation of treatment, sex, body weigh;
at baseline and type of hospital.

The HIV disease stage was recorded as asymp
tomatic, symptomatic and AIDS. This classifica
tion system was modified from CDC (Center for
Disease Control) staging for HIV surveillance by
Bureau of Epidemiology, Ministry of Public
Health.'?

The CD4 cell counts were determined witha |
FACScount apparatus. No viral load test were per
formed.

All explanatory variables were baseline va
ased on
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d to determine hazard ratios ~ Table 1 Basic Characteristics of HIV-
e

infected patients
¢ scale Was US

adjusted in univariate analysis and ad-
n
poth © of u

wariate analysis controlled for the

in this study

Characteristic

Value (n=647)
od in mult . :
juste bles. Multivariable Cox's regression  Follow-up time
a . .
other YTt . 1f likelihood ratio Toeal person years oy
model were fitted forwardly. Median, range 1 (0.008-1)
howed p-value less than 0.05, that variable Number of follow-up visits : 11 (1-25)
test § inedin the model. Backward elimination median (range)
rcd | with all variable also were performed Ag [\(“"‘hc; of deaths 55
of mod¢ e (years
and showed the same results as forward fitting, Mean (standard deviation) 33.7 (7.0)
The statistical analyses were performed using Stata Median, range, IQR 33, 1568, 20.37
Age grouped ( ‘ears)
Corporation, Collage station, g€ grouped (y
release 8.2 (Stata COTP P <30 175 (27.1)
Texas, USA)- 30-34 202 (31.9)
35-39 171 (26.4)
Results 240 9 (15.9)
: S
As of July 2005 a total of 3,380 patients had exM i —
been enrolled on the program in Phitsanulok re- Female ;36 (3:'01
gion of whom only 1,867 patients have informa. ~ Weight (kg)
: M iati -
tion recorded in the electronic database because Li:;?rf:m:dim ?&:‘“““1 -"'g l3i4)
I . . Uy RS, 30, 2181, 4436
of delay of entering patients’ data into electronic Weight grouped
database. In order to rectify incomplete follow- <40 79 (12.9)
up data, data analysis was restricted to participants :g:g -13: (2:6.31
. 242 (37.9)
who were enrolled on the programme between >60 9l (14.1)
November 2002 and December 2003. Ofthe 1,867  Clinical staging
patients recorded in the database, additional ex- M}"ﬂp“)ﬂlgltc 150 (23.9)
. Symptomatic 161 (24.9)
clusions were made further on the following con- AIDS 336 (51.9)
ditions : data inconsistency, incorrect data entry ARV experience
! ~ "
or unmatched merging (80 patients); enrolment :”“;\Hm ?40 (98.9)
. . s, 1t “‘]
on other ART projects (149 patients) or NAPHA CIM couat foell /) )
program after December 2003 (991 patients). In Median, range, IQR 40, 0:937. 11-118
all, data of only 647 patients remained valid for Mean 7

statistical analysis,

CD4 count grouped (cells/mm?)

<50 817 (49.0)
Table 1 shows basic characteristics of the 647 50-09 101 (15.6)
HIV-infected patients in this cohort study who 12‘;‘0199 ;36( E()?!)-U)
22 7(5.7
were registered at 48 hospitals in 6 provinces Missing 56 (8,':?)
(Phitsanulok, Phichit, Phetchabun, Uttaradit,  Antiretroviral regime
Phrae and Nan). The number of patients per ;1)4L+Z:r[(é+1;’;"’? ?25[ 1(983],2)
. ) 4t+3TC+EFV 2 (L.
hospital ranged from 1 t0 93. The date of starting Hospital type
ART was from 5 November 2002 to 31 December Regional or provincial 246 (38.0)
2003. The median age of patients was 33 years District 401 (62.0)
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Survival 0

re women. Atthe time of start-
baseline CD4 cell count was
than half of the patients
cent of patients had
the therapy less

and 55 percent we
ing ART the median
40 cells/mm* and more
had AIDS. More than 40 per
body weight at the beginning of
0 kg with the mean body weight
and men 47.2 and 53.4 kg, respectively. Most of
the patients were naive to ART, only 1.1 percent
of patients had experienced ART from prevention
transmission. Most patients

than 5 in women

of mother to child
(98 percent) started on firstline antiretroviral regi-

men of Stavudine, Lamivudine and Nevirapine

and 62 percent of patients were treated at district

hospitals.

Al cohort

Prabablity of survival
]

020+
0104
1103 o405 81 880N R
Anaiyss bme{monty)
Number 647 587 566 555 552
Death  ( 25 39 50 55

Number of patients and deaths at time from
start of antiretroviral therapy(months)

Body weight al baseline(kg)
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Probablity of survival
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yielding a mortality rate of

(o have died, Of the 55 deaths,

g ars.
erson Y€

¢ 100 l:'re d within the first 3 months of the

q%) occt

those who died, 47 died of causes re-
. Ofth

8 died of causes unrelated to

39((1

AIDS-
Fig
i rjma . . .

sumva.l egs to CD4 cell count, body weight, clini-
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rcent.

as 91 pe . . ' .

' first year survival is 86 percent in patient with
of frs

ount less than 50 cells/pL.

1 shows the 12-month Kaplan-Meier
ire

tes which shows different survivals

d sex. Over all first year survival rate

The lowest estimated probability

cD4 cell €
Cox Proportiona] hazard analysis

Results of the Cox proportional hazard analy-
§s for identifying risk factors for mortality are
summarised in tables 2 and 3. In the univariate
analysis, CD4 at baseline, body weight at baseline
and clinical staging were associated with mortal-
ity. In comparison with patients with a baseline
CD4 cell count < 50 cell/mm?, the hazard ratio
for death was 0.36 (95% CI,0.14-0.92), 0.16 (0.05-
0.51) and 0.20 (0.03-1.46) for patients with a
baseline CD4 cell count 50-99, 100-199 and >200
cell/mm?, respectively. For body weight, in com-
parison with patients with a baseline body weight
<40kg, the hazard ratio for death was 0.35 (0.19-
0.62),0.14 (0.06-0.29) and 0.04 (0.01-0.26) for pa-
tients with a baseline body weight 40-49, 50-59 and
>60 kg, respectively. For clinical staging, in com-
parison with Patient with AIDS, the hazard ratio
for death was .37 (0.16-0.82) and 0.56 (0.28-1. 12)
for symptomatic patients and asymptomatic pa-
Uents, respectively,

Age, gender, starting HAART regime and

Pe of hospital were not associated with survival
b

oth at the Univariate analysis and the bivariate
Analysis adjusteq by CD4 cell count.

\

For multivariate analyses, after adjustment for
CD4 cell count at baseline, clinical staging was no
longer significantly associated with survival of pa-
tients while body weight at baseline still associated
with survival. Sex became significan tly associated
with survival at the presence of body weight at
baseline in the model. The interaction between
CD4 cell count and body weight was found with
p-value of 0.06. As shown in table 3, the effect of
high body weight was protective against mortality
and more significant among patients whose CD4
were less than 100 cells/mm? with the hazard ra-
tio of 0.10 (0.04-0.25). Amongst patients whose
CD4 were more than 100 cells/mm?, weight was
not associated with mortality, the hazard ratio was
0.80 (95%ClI, 0.08-8.53). Interaction between sex
and body weight was investigated but likelihood

ratio test for interaction show no statistically sig-
nificant. (

table)

p-value = 0.39, model not shown in the

Discussion

The results of this study describe mortality of
HIV-infected patients treated with HAART in
implementation Project of a middle-income coun-
try. First year probability of survival was 91 per-
cent (95%CI,89-93). The mortality rate was 9.6
(7.412.5) per 100 person-years. Table 4 shows
comparison between different studies on survival
of HIV-infected patients who were treated with
HAART. Comparing with the other studies in de-
veloping countries, survival in this study is similar
to a study in South Africa™" which showed mor-
tality rate 8.5 per 100 person-years with median
follow-up time 1.3 year and Senegal™® with prob-
ability of survival at one year 85percent (95%CI,72-
92). Likewise, the study in Uganda'® and
Botswana‘'¥ showed lower first year survival prob-
ability of 74 percent (95%CI,67%-79%) and 70
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Table? Univariate and multivariate analysis results show hazard ratio of death outcome, 959,
from Cox ‘s proportional hazard model

u
”“"leq
. [ ] . i
647(54)  Hazard ratio Hazard ragjg+s

vllllu
N=591 N=59] |
o 0.80 \
<0 175(14) 1
3034 202(15) 0.93 0.45-1.9
35-39 171(17) 1.29 0.64-2.6
>40 9(9) 115 04927
Sex 0.38 "
Male 291(28) 1 1
Female 356(27) 0.79 0.46-1.34 0.47 0.250.85
i Weight (kg) <0.0001 0y
| <40 80(20) 1 1
| 1049 234(24) 035 0.190.64 0.38 0.19.0,74
‘ 50-50 242(10) 0.14 0.06-0.29 - )
260 91(1) 0.04 0.010.26 0.26 0.03-2.11
Clinical staging 0.02
AIDS 336(38) 1
Symptomatic 161(7) 0.87 0.160.82
Asymptomatic 150(10) 0.56 0.28-1.12
CD4 count (cells/mm?) 0.0001 0.95
<50 317(42) 1 1
50-99 101(5) 0.36 0.14-0.92 0.49 0.19-1.25
100-199 136(3) 0.16 0.05-0.51 0.76 0.08-7.35
2900 87(1) 0.20 0.03-1.46 0.23
Missing 56(4)
High body weight at baseline (kg)
<50 1
250 _ 0.10 0.04-0.25
High CD4 cell count at baseline (cells/mm®)
<100 1
2100 0.13 0.01-1.80
Interaction term for weight and CD4 cell count 8.34 0.75-93.13 0.06
Antiretroviral regimen 0.38
i d41+3TC+NVP 635(52) 1
: d4t+3TCHEFV 12(2) 2.00 0.498.2
Hospital type 0.89
Regional or provincial  246(20) 1
District 401(34) 1.00 0.57-1.72

*pvalue of log likelikood ratio lest comparing between model with that variable and without that variable.
“Mrddmnindaf@!dmm at baseline, body weight al baseline, sex, high body weight at baseline, high a)‘falbasdimplm:’n!ﬂadion term
mgawngmmmm. High body ngatbawﬁmum&ﬁMMMng!haang HighCD4m¢lmnta:bmeEmumdeﬁmdaJ
ceil more than 100 cell fmm’
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n of interaction in multivariate model
0

relﬁ'-i
Table g Inte'P Stratified by Rate per 100 person-years Hazard ratio* 95% CI

. 11.36 1

o 8.47 0.47 0.25-0.85
I,‘en'lale

pody weight (kg) CD4 <100 91.98 1
<50 3.90 0.10 0.04-0.25
250 CD4 2100 1.74 1
<50 2.93 0.80 0.088.53
250 -

lls/m

g cell (2 Weight <50 kg 2198 1
<100 1.74 0.13 0.01-1.80
2100 .

00 Weight 250kg 3.90 1

4 2.93 1.10 0.12:9.84
>100

fodel included sex, body weight and CD4 cell count and the interaction term between body weight and CD4 cell count (both as binary
) ' )
vanables). Also see table 2

Table 4 Probability of first year survival in cohort studies of HIV-infected patients treated with HAART

i

Reference Setting Median CD4 cell Survival at one year
count at baseline or mortality rate (%)
Egger et 2119 Developed country 250(IQR,100-402) 96.6 (95.6-97.3)*
n=12,574
Dabis et al Developed country CD4<25 96.1 (94.8-98.0)
n=12,574+3,048 Developing country CD4<25 88.1 (84.991.7)
Developed country CD4>350 99.6 (99.4-99.8)
Developing country CD4<350 98.5 (96.1-99.4)
Weidle et a1 Developing country 37(1QR,0-81) 74 (67-79)*
n=476 Uganda
Laurent et al'? Developing country 41.5(IQR,30-46) 85 (72-92)
n=58 Senegal
Grant et al!! Developing country 145 Mortality rate 8.5
n=780 South Africa per 100 persons-year
This Study Developing country Overall
n=647 Thailand 40(11-113) 91 (89-96)
CD4 category
049 86 (82-90)
50-99 95 (88-98)
100-199 98 (93-99)
2200 97 (80-99)
Mortality rate 9.6
per 100 persons-year

?‘"Plifiem with age less than 50 years,CD4 <50, Viral load 25 log copies/ml, CDC stage C and no histery of IDU
ART:HAART 51%, 2NRTI 47%, Monotherapy 2%
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s in this study can also be compare
' T Cohort Cok-
with survival of paue n the ART G )
Joped country data). In ART co-
atients with age less
0 cells/mm*, CDC

I,K‘l‘\ ent
vival of patien
nts 1
{aboration {deve
hort collaboration amongst p
0 vears, CD4 less than 5
istory of IDUs, the probability of
‘ ART collaboration was 96.6
.09 In this study,

than 5
stage 4 andno h
survival at one year n
(95% C1:95.6-97.3

percent ;
L CD4 less than 50 cells/mm”,

amongst patients witl
the probability of survival at o
cent (95% Cl: 82-90).

This is consistent with the results of a study

ne year was 86 per-

which evaluated and compared HAART in devel-
oping country and developed country which
showed the probability of survival at one year for
patient with CD4 less than 25 cells/mm? were 88
percent (8592) for developing countries and 96
percent (95-98) for developed countries. For
given CD4 baseline, mortality was higher in the
developing countries, possibly because larger pro-
portion of patients with severe opportunistic in-
fections."”

The CD4 cell count is the strong predictor of
survival consistent with many previous studies. Pa-
tients in group CD4 cell count 100-199 have haz-

ard ratio less than group CD4 cell count 2 200.

.. This could be by chance since there were few sub-

jects in CD4 cell count  200.

Clinical staging was associated with survival

,hthe univariate analysis. There was no evidence

P’W that asymptomatic had different survival
) Sy Jt_él.natic patients,though the comparison

Other explanation might be that the clini-
for differentiating between asymptom-
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o | Urvivg) |
univariate analysis, however i, muly; "

HUvarija]
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body Weighy, there |

€ associated y;,
lity. Men seem two times more

sis, after adjustment for

evidence that sex may b i
h Mo
Prone g fatajy

than women. This findine ;
J Ng 1S not coneg;
IISlSIem o
wi

previous studies which show no difference :
i cein
(15,17-19 ¥
vival by sex " or even some evidence ¢
e 0 sug
gest men showing higher surviy 1

vomen.® Therefore i sho al rate [h.
. g _ uld be cautiousl j
terprete'd since interaction between body weigh
fil baselfne and sex was suspected, although the
interaction test was not statistically significang
p-value of 0.39. Body mass index has been fol
to be associated with mortality in HIV-'.:I
patients without ART.®"Y It would be in ;
to look at the effect of body mass index(
survival in patients treated with HAART @
assess if there is an interaction with sex.
Though the second-line regimen
Stavudine, Lamivudine and Efavirenze repo ‘;;._
show higher mortality rate than the firstline e
men, this was not statistically significant associates

with the survival due to the very small number @
n. This co

gimen

patients in the second-line regime

also be bias from the fact that this re .
= & . i jents

prescribed as alternative regimen when pat

i R T to firs .
have adverse reactions, contraindication :
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such as concurrent tuberculosis,
fine regime™ s should have poorer prog-
. ese

" ergfore

& d Potential bias of the study
ation A1
I.iﬂl’mtl

g0 patients enroll
trieved from electronic da-

restricted to 647 patients

ed in this region, data

of33

(1 goTof them V2™
O ’

ana_lysis was .
{abas¢ alnir,arwd ART. This would not introduce
who €3F y

bias since it was believed that availability
jon DI }
: rocess of electronic data was not

aracteristics and outcome of pa-

selec
and selection P

sssociated With ch

Loss follow-up rate and termination of
de]‘lLS.

(ment were 10w only 2.6 percent and 3.1 per-
ea ) .
u LB spectivel)' and comparison of baseline char-
cen

istics show no difference between those who
acterl

emains in the study or had died and those who
T

did not remain in the study.

Conclusion and recommendation

Sustainability of therapy at one year was high.
CD4 cell count is the strong predictor of survival.
Low body weight at starting ARV was also strongly
associated with increased mortality an its effect was
more significant in group of low CD4 cell count.

Survival is less than what having been
witnessed in developed country and might be
improved by enrolment of patients with early HIV-
diseases and strengthening opportunistic infec-
tions prophylaxis, diagnosis and treatment.
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