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Abstract

Globally, there are estimated 2.1 million perinatally HIV-infected children, of which 20,000 children are in
Thailand. Antiretroviral therapy restores immunity, which lead to signigicant reduction in morbidity and mortality.
However, the treatment is a life long treatment that has consequence on long term toxicity. Therefore, the data on
longterm outcome of HIV-infected children received antiretroviral therapy is urgently needed to guide the clinical
practice.

The objective of the study is to assess the long term outcome at year 4-5 of HIV-infected children who
participate in the PREDICT study. The PREDICT study is the randomized clinical trial to compare the 144 week
AIDS-free survival among HIV-infected children in Thailand and Cambodia between immediate treatment when
CD4 between 15-24% and deferred treatment when CD4 < 15%. The result of the PREDICT study showed no
statistically significant difference in AIDS-free survival between immediate arm (97.9%) and deferred arm
(98.7%), p=0.6. There are also no different in neurocognitive fuction at week 144 between children in immediate
arm and deferred arm. However height gain from baseline is significantly higher among children in the immediate
arm (p= 0.04)

In the long term cohort (year 4-5) included data of 170 HIV-infected Thai children with median age of 10
years, 83 children in the immediate arm and 87 children ( 45 children received antiretroviral therapy and 42
children not start antiretroviral therapy due to high CD4%). The immunologic CD4 restoration, is similar between
group, however the children in the deferred arm take longer time to reach target CD4. For antiretroviral response,
there are 8 children in immediate arm ( 9.6%) who developed HIV drug resistance comparing to 5 children in the
deferred arm ( 5.7% ), p = 0.40. In the immediate arm the rate of change to second-line regimen is 2.65 per 100
person
year (95% CI 1.32-5.29) comparing to the rate of 1.53(95% CI 0.63-3.66) in the deferred arm (log rank test
p=0.37). For dyslipedemia, there are a trend of higher total cholesteraol and HDL-cholesterol after treatment with
antiretroviral drug, of which the effect to cardiovascular risk is unknown.

Overall, the long term safety and efficacy of antiretroviral drug is good. There is no significant different in
morbidity, mortality and immune recovery among children in the immediate and deferred group, however, there is

a trend of higher rate of drug resistance development and also more height gain in immediate group.

Key words

Pediatric HIV infection, Antiretroviral therapy, Natural history, Long-term outcome
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M15199 1 M1519M5AAMIN1EA1AT 11 IATINITNIAA cohort

Activity/Evaluation WKO | Wk24 | Wk48 | WK72 | WKk96 | Wk120 | Wk144

Informed consent X
Medical history x X X x x x x
Complete physical examination X X X X X X X
Lipodystrophy assessment X x X X X x X
Weight/Height x x X X x x X
Quality of life questionnaire x X x X x x X
Hematology (1ml) X X x X X x X
CD4 /CDS’ (1ml) x x x x x x x
HIV-1 RNA (2ml) X X X X X x X
ALT (1ml) X x x x x x X
BUN, Cr, Na, K, HCO3, CI (2ml) x x X X x x X
Fasting TG Chol, Glu, LDL, DHL

x x x x x x x
(2ml)
Serum storage (2ml) x x x
plasma/PBMC storage (10ml) x X x X x X X
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Median (IQR) 96 (69-130) 78 (55-123) 98 (66-119) 94 (64-127)
lasnawres lsd

Median (IQR) Jusiu LDL | 92 (79-110) 95 (78-118) 90 (81-101) 92 (79-109)
Median (IQR) Ju3iu HDL | 60 (50-73) 52 (41-66) 37 (32-44) 52 (40-65)
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9
4.3 M3famuIIIaNAINITAA N IEITNATHY CUADITITUATUIND 6 (DU Taglszeznarlumsaaaiu

a9 a

HANANY TaslTUIUDIAANATNUVDYANIAALN Aatand 11a15197 4 vaznwh 2 Tageraaiinsun

U

fv’lmﬁ’ﬂn 1318 (retention rate 100%)

M519N 4 uaassnuemaiasninsanaudoyaluna visit

nquazasneuhiaua | nquazasEumam e
nRuiTNEIUH gl laGuendu e niswndu hiaud

N=83 N=42 N=45 590
530 83 42 45 170
dlanin 24 68 35 42 145
@ 7a
dUamn 48 53 25 33 111
@ 7a
dlamn 72 37 18 22 77
o I
dUarvin o6 14 10 4 28
o I
dUa1mn 120 2 1 1 4

d‘ A Y @ @ o @ 7 =2 o I
NINN 2 Llﬁf"Nﬂ'lﬁlﬁllUWIWHUl'JﬁﬁsU’f]\‘]@Wﬁ'lﬁiJﬂﬁ%'lu?u 170 518 1ndUa1¥N 0 D9 davin 216

Proportion starting ART
050 0.75 1.00

0.25

0.00

Number at risk

Starting ART by Randomised Arm

0 24 48 72 96 120 144 168 192 21

Weeks from randomisation

Immediate 83 1 1 0 0 0
Deferred 87 80 72 66 59 55

Immediate

0 0 0 0
47 36 32 23
Deferred
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3.Mam3Idemuinglszasnranvealasams
3.1 UszanBwaveamssnmaresendihimesloduduginuiu cp4
MoumsIvg: msEuna 1iaTaeiEuie CD4 04321319 15-24% NDEUIETD CD4 AN 15% dzTNane

g @ ay o A ]
mM3udvegiiguiuvse lu

& @ @ a Y ES <] ! @ @
TumsnfSeufeumsiudvesseaugliquiu cD4 Hurzudasdeyammizani Idsund liaudy

A o o a4 v o 9 4 a o ' =
TagGmivszeznamniunGuediuhia Tasuaasdeyasiuninnmsaamueraaiasluye 3 Jusnly
1A5aMIn3an taz 1ua91ATINIINIANA cohort AIAAIINAITINN 5

a 9 a A @ Y 9 (3 = S a dy =
MINNN 5 ﬂlﬂmvaﬂigﬁ%‘ﬁNﬁ"llf]xiﬂﬁ'iﬂ‘HW]’JEJEJW]TL!vl’)‘iﬁlﬂ%hlﬂﬁclulﬂﬂﬁm%mﬂ%ulﬂ’l

Median CD4% (IQR) Median CD4 cell/mmS(IQR) N(%) with CD4 >25%
Swau | nquisweniudl | nquazeeiiGun | nquisweniuil | nquyzaeiizuen nquENeT | nurzan
p1eing iile CD4 du'hse ile cD4 15-24% | §w'haile D4 < nuf Az
(T 15-24% | tilo CD4 < 15% 15% o cpa | dwhse
nun, 15-24% | 1ile CD4
¥2a0) <15%
ﬁﬂﬂWﬁ’ 0 83,45 19.7(16-22.6) 13.9(12-15.1) 550(403-772) 311(228-443) N/A N/A
ﬁﬂﬂWﬁ’ 24 83,45 28(24.6-31.7) 20.3(18-22.5) 858(617-1073) 522(402-662) 60(72.3) 7(15.6)
ﬁﬂﬂWﬁ’ 48 83,45 29.1(25.6-33.8) | 24.2(20.50- 29.1) 881(663-1179) 591(475.5-788.5) 63(75.9) 19(42.2)
ﬁﬂﬂWﬁ’ 72 83,42 29(25.4-34) 26.4(22.2-32) 902(652-1185) 721.5(617-869) 63(75.9) 24(57.1)
ﬁﬂﬂ?ﬁ 96 83,32 31(27-37) 28.8(25.4-32.9) 970(637-1262) 756.5(607.5-999) 69(83.1) 25(78.1)
'Efﬂmﬁ 120 83,25 30.9(28-35.8) 30.9(25.1-35.5) 978(744-1184) 815.5(666.5-1010.5) 74(89.2) 18(72.0)
'Efﬂmﬁ 144 83,18 32(27-37.1) 29.7(25-33) 905(724-1136) 868(567-1318) 72(86.8) 13(72.2)
'Efﬂmﬁ 168 68,12 33.9(30.1-37) 31.3(25.3-34.3) 961.5(748.5-1133.5) 859(611.5-1182) 63(92.7) 9(75)
'Efﬂmﬁ 192 53,8 33(29.7-37.3) 30.6(27.40-33.3) 923(687-1151) 893(653.5-1250) 49(92.5) 7(87.5)
ﬁﬂﬂ1ﬁ216 38,2 34.1(30-36.2) 33.4(31.4-35.4) 940.5-728-1151) 739(692- 786) 35(92.1) 2(100)
ﬁﬂﬂ1ﬁ 240 14,0 36(31.5-38.8) - 1135(798-1349) - 12(85.7) -
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CD4%

q‘ j’ @ AY o aad v Yo Y o
HNN 3 ﬂ1WLLﬂﬂQﬂ”Ii1/\|‘L!@YJEU’ENS$Uﬂauﬂuﬂucﬁﬂﬁﬁﬂﬂinﬂ"lﬂiﬂEJ"IGH‘L!I'I,’JSET

9 [ Y o

fuemainshilidoyaszaugiquiudad luuaazassamasnnEueda hia

q

dlanimsdaey | 0 |24 |48 |72 |96 | 120 | 144 | 1

68 | 192 | 216 | 240

nauEueiuR |83 |83 |83 |83 |83 | 83| 83

68| 53| 38| 14

nqUYzaBMITNe |45 | 45 |45 |42 32| 25| 18

12 8 2 0

40

30

20

10

7
7
'/ }

T T T
0 24 48 72 96 120 144 168

Weeks after commencing ART

T T T
192 216 240

Immediate @ @~ | |————- Deferred

———— lower limit(mean-SD)/upper limit(mean+SD)
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3.2 Uszaniwavesmssnumesecu hSmerleNumumsnalFaer'le?
MaumsIve: M3 hialaisuiie CD4 05z 15-24% AUiEUe CD4 @ IN 15% dzlHAAD
mM3sna15alid1nan 50 copies/ml #50'lai
a a @ . . £ <] { @
TumsuSeuiieusz@ninalunmsnalaSa (virological efficacy) HudzudaItoyammIzIANT 14508
' HR Y
auhiauds TaesuinszeznanniuiGuendnhia Tasuaasdoyasauninnmsanaiueradins
k2
Tuaa 3 PusnluTasamswian uaz Tugelasamsnian cohort Tasaziszitiuainsdiuliagasiiugiu
o = 4’4’ kY A 9 I o o dy dy Y B~ | [ Y @ A
wineaainsimsfesudmlasunduilugasdmiudeasoaziivinilumssnuduman aimsei 6
= o A~ [ Y EY o 9 I dy 9
Tasswiioraainsniimssnudumainazdesdiugasemuilugasaner s 519910 83 510 (Sooaz

1A v A ' A 1 a <
9.6) “l,uﬂ’qmimmu‘ﬂ uaz 5 318910 87 518 (3e8az 5.7) Gluﬂqwgammm ( p-value = 0.40) 1uﬂqnﬁgiuawlia

]
[ a

=~ = < dy [ ' = ' 1A
i\ mmmﬂaﬂumlﬂuqmﬂam 2.65 A133 718 100 person-year (95% CI 1.32-5.29) °11\13J1ﬂﬂ’)ﬂuﬂ€jh‘1/]ljllfﬂ

2 Ao = a g Y ¥ dy 1 J @ 1 A v o w
HUUBZan BaNonsINsiasueaaiu 1.53 133D 100 person year 1/1au”lmmmmsmmmuammuElm 3]
N9A0A (log rank test 0.37)

M99 6 uaaansdszaninaveanmssnuiateedain hiaey lod ludumsna lasaes 199

Proportion with HIV RNA < 50 copies/ml 51u3u61ﬁ1ﬁﬁﬂ’iﬁlﬂéﬂu’gﬁim%u%’%ﬁlﬂu@ﬁiéﬂm
nquisHeTUR | nquasasiicue AquiEHeTTLT nquzasiicue
iile CD4 1524% | du'lh$a iide CD4 < 15% e CD4 15-24% f'hfe iile CD4 < 15%
fa 24 63/83 (75.90) 29/39 (74.36) 0 2
da 48 70/83 (84.34) 32/38 (84.21) 0 2
dlani 72 69/83 (83.13) 32/37 (86.49) 3 0
e 96 73/82 (89.02) 28/32 (87.50) 4 0
e 120 80/83 (96.39) 18/23 (78.26) 0 1
Fla 144 78/83 (93.98) 14/16 (87.50) 0 0
dlani 168 58/62 (93.55) 13/14 (92.86) 1 0
fa 192 46/50 (92.00) 7/7 (100.00) 0 0
flan 216 30/30 (100.00) 2/3 (66.67) 0 0
fan 240 20/21 (95.24) 1/1 (100.00) 0 0
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Y 2 % Y Y v I
33 wamamﬂaszﬂzmwmmﬁnmmﬂmmu"hmsaw"!m

9 = [ Y 9 o Y = 1 o @ Y
WE’I"UNL?‘IENSSEJSEJ”I’JGUi’J\‘]ﬂ"IiiﬂHW]’JEJEJW]”Iull’JSﬁ “lmuuimaaﬂqqTﬂmmmmmagmmmsmu"lwu

v 1 S A @ v A a A '
uazﬁﬂa’mmamﬂmmisﬂu"lmuuwﬂﬂﬂmiuﬁwswqw 7 1Y 8 Tﬂfli?]ll“W‘UTJ”l

]
=1

=] Yo £y o Y A g ' Aoy 14
lﬂﬂVIllﬂiﬂﬂ]ﬁ]u"ljiﬁuajuﬂ]jﬂaljﬁl@]i’)jﬂaq3ﬂ31lﬂﬂﬂqNsﬁga@‘nﬂ\i]lll!iilﬂ]

g A

Yo ) o ] A ~ P & A o A o 2 o w
wnd lasuedu hiaudziia lasnawes lsa ludonaamawazlian luiu HDL geuauday

d‘ @ o A 3 a dy A o
AN 7 l,mmimu"lﬂmuMmammmmm%maﬂm ATUIU 170 318

AYUITNIUN
N=83

nqurzasEuedu Y
niswndu hiaud
N=45

nqurzasEuedu Y
uada T ldGuendulSa
N=87

Median(IQR) AQDIININDIDA (UN/AQ)

Flaniusn
Fanidi 24
Faaid 48
Flasid 72

d1lansin 96

140(120-156)
165(146-190)
165(148-184)
163(145-188)
169(150-193)

142(127-162)
151(138-185)
169(141-188)
167(148-193)
164(134-186)

142(118-159)
141(124-159)
143(124-157)
138(126-168)
142(123-153)

Median(IQR) lasndises 15 (un/aa)

dlaniusn 94(66-122) 92(74-117) 94(76-129)
Flaniii 24 97(74-128) 79(68-127) 95(69-126)
Flanidi 48 88(66-127) 88(59-124) 88(74-120)
Flaniii 72 90(66-124) 94(65-129) 94(69-124)
Flaniii o6 85(65-137) 79(65-109) 89(68-122)

Median(IQR) 10371 LDL (un/Aq)

flanfusn 83(69-97) 88(68-97) 84(66-100)
ﬁﬂm‘ﬁﬁ 24 90(77-114) 85(78-115) 88(69-105)
ﬁﬂmﬁﬁ 48 94(75-110) 95(79-112) 87(72-107)
ﬁﬂmﬁ’ﬁ 72 93(74-111) 98(77-123) 93(76-105)
ﬁﬂmﬁﬁ 96 97(78-114) 95(78-120) 89(76-98)

Median(IQR) 1w3i1 HDL (un/aa)

flaniusn 53(47-64) 45(41-54) 37(29-44)
ﬁ'ﬂmﬁﬁ 24 55(45-64) 49(39-58) 37(30-46)
ﬁ’ﬂmﬁﬁ 48 58(50-69) 50(38-63) 35(30-43)
’c"’f/ﬂmﬁﬁ 72 59(49-73) 48(35-58) 38(29-43)
’ﬁﬂmﬁﬁ 96 59(50-69) 49(32-59) 37(33-44)
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Y [ 3 a j‘
M9 8 Llﬁﬂ\iﬁﬂﬁﬁumﬂﬂlﬂﬂﬁﬂl%ﬂlﬂ%qﬂ

v
aaA

e lniuluineanallnd

nqusueniul | nguazassundihia | nguazasizundiu
Az vednsaud h3auada i1 §i5uen

fu'hsa

n(%) ADDLIALNDIDA > 200 (UN/AR)

dlaningn 1/70(1.43) 3/41(7.32) 2/70(2.86)

ﬁ/ﬂﬂ"lﬁﬁ 24 10/78(12.82) 4/39(10.26) 2/68(2.94)

ﬁ/ﬂﬂ1ﬁﬁ 48 9/79(11.39) 9/39(23.08) 0/62(0)

ﬁﬂﬂ1ﬁﬁ 72 14/81(17.28) 8/38(21.05) 1/54(1.85)

ﬁﬂﬂ1ﬁﬁ 96 14/79(17.72) 6/33(18.18) 1/52(1.92)

n(%) lasnaes 134 > 130 (un/na)

flaniusn 13/70(18.57) 9/41(21.95) 17/70(24.29)

Flansin 24
Flarin 48
) 7

dilavin 72

d1lasin 96

19/78(24.36)
19/79(24.05

17/81(20.99)
20/79(25.32)

8/39(20.51)
9/39(23.08)
8/38(21.05)
5/33(15.15)

16/68(23.53)
10/62(16.13)
11/54(20.37)
11/52(21.15)

n(%) 137 LDL >130 (un/Aa)
dlansiusn

Flansin 24

dlanin 48

o P

d1lavin 72

d1lansin 96

1/70(1.43)
10/78(12.82)
10/79(12.66)
9/81(11.11)
9/79(11.39)

4/41(9.76)
2/39(5.13)
7/39(17.95)
6/38(15.79)
6/33(18.18)

3/70(4.29)
2/68(2.94)
1/62(1.61)
3/54(5.56)
2/52(3.85)

n(%) 137 HDL < 40 (un/Aa)
Flaniusn

dlansin 24

dlanin 48

o P

d1lavin 72

d1lasin 96

7/70(10)
10/78(12.82)
4/79(5.06)
4/81(4.94)
7/79(8.86)

9/41(21.95)

10/39(25.64)
11/39(28.21)
17/38(44.74)

12/33(36.36)

44/70(62.86)
44/68(64.71)
41/62(66.13)
31/54(57.41)
30/52(57.69)

M1 23 910 104




v
< a

3.4 nFsuneufSnanieansasazinnuAalnfvesaussszrnnadnnituendiulSmSwazisuendu

5adn

éi’fmqgaﬁ'mmms cognitive function

9 (% . . o a A A o 7
YoYaIEAL Intelligence Quatient (IQ) vped1d@nas lumsanau lulasansnsan NaUavn 144
1 U { @ a < A < A ' v [ [
NWUN ﬂnﬂaﬂ"ll’é)\‘]ﬂ%L!uuﬂ1i’3ﬂﬂ1\1ﬁﬂﬂi‘gﬂl€‘1 Glumﬂummamumuawzamimn ul‘iJflﬂ’NiJlmﬂﬁNﬂu N

9
"o

H H Y H 9 v
uaasluasnei 10 wazlugdami 4-6 uansiisini ludeyadnInen lidae [Fuaaudududial3luam

N4,s,6]

M990 9 LAAIAIALIUY TQ test

Immediate Deferred P-value
Verbal 1IQ 70.5(12.0) 70.0 (11.4) 0.78
Performalnce IQ 83.8(12.9) 82.7 (15.9) 0.23
Processing Speed 1Q 92.4(16.9) 91.3(16.8) 0.44

sl 4 naasdrnzuuy verbal intelligence quotient audlanivesmsaamueranaiing

100
!

90 93

80

V-1Q composite score
75

70

60

T T
0 48 96 144
Weeks after randomisation
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H 1 o 4 a o
MAUN 5 LEAIMASIUY Performance-Intelligence quotient mudlavosmsaamuedaNag

110
!

103

90
!

|

P-1Q composite score

60

T T T
0] 48 96 144
Weeks after randomisation

4 1 o d a o
MNA 6 LAAIAINZIUY Prossessing speed Intelligence Quotient mudlaivesmsfaaue1adiag

114 120

100
|

93

Prossessing speed 1Q

80

70
!

T T T T
(0] 48 96 144
W eeks after randomisation
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3.4 Anwtademaedudaurereyled Taan151 HIV viral sequencing tWorlSauifiey viral virulence taz
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viral strain szrNaAnNIMIAUHUIsASIMTeA1IHISAT
Co-receptor tropism 11507529 1AY genotypic assay Tagn1s amplify U v3 ﬁasjuuﬁmm"h%’ﬁ
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(HIV envelope) 1A8N159 positive charge 99 N3A0z N TUNAWMUN 11 118z 25 813 high net charge 3¢ dUWHUT
v Y
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wiananmum false positive rate 1 $ouaz 10
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AN 8 Y Nl CD4% WA 15% uagda luisuedm e
A o A 9 A 3 A Y 1 A Aa [

® nguNNNMIANNTIAT (Slow progressor) ABIANNDIYWDENI 8 I NI CD4% WINNI 15%

o 1A Y [
wazd luGuendu e

M1 26 910 104



1 oAA o A a . A g A 9 1 8 Aa 9
o ﬂ@iJTI?JﬂWSﬂTLHHTSﬂ@TZJ‘]Jﬂ@ (Routine progressor) ABLANNBYUDYNIT 8 1 N1 CD4% oy
! Yo Y [ 1 =
N1 15% Lm‘é’,llﬂiﬁﬂ1ﬁ1ullﬁiﬁ1u§$ﬁ’3'l\1ﬂ”liﬁﬂ‘lel'l
T 3 Ao o A Q?;’zdwld'd 1 Aa o A
Tagnuannimsauiulsanudng duildadiundu coreceptor LU CCRS ll'lﬂﬂ’ﬂﬂﬁ]ﬂJ“mJﬂﬁﬂHuujiﬂ
A o o w an

9 32 o A 2o v d Aa
¥ l,mmu'lmuﬂmﬂiymmn (p=0.078) AauaadluaT19N 12 HeNNNUIINUIUANNY virus coreceptor

tropism CCR5 UAURAHVD baseline HIV RNA g4n11ngu CXCR4 aduandlunaini 7

M31971 11 Go1ya Co-receptor tropism

LTNP Slow Routine P-value
(n=28) (n=11) (n=27)
HIV corecptor
CCRS 13(46.43) 5(45.45) 20(74.07) 0.078
CXCR4 15(53.57) 6(54.55) 7(25.93)
Baseline HIV-RNA <0.001
HIV-RNA < 5 log10 copies/ml 75(88.24) 15( 60.00) 9(24.32)
HIV-RNA = 5 log10 copies/ml 10(11.76) 10(40.00) 28(75.68)

MNN 7 1aAIANNFUIUTTZN 19 HIV RNA coreceptor tropsim 482 baseline HIV RNA

Baseline log HIV RNA by co-receptor group
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ceess to antiretroviral treatment (ART) has led to a dramatic
decrease in morbidity and mortality for human immunodefi-
ciency virus (HIV)-infected children worldwide'. Both CD4 per-
centage (CD4%) and absolute CD4 count are established in treat-
ment guidelines as thresholds for ART initiation. Large cohort studies
have shown that CD4% is less variable and less age-dependent than

The Pediatric Infactious Disease Journal » Vaolume 29, Mumber 10, October 2070

absolute CD4 count in early life®* therefore, CD4% is preferred in
treatment guidelines for children younger than 5 years*~* However,
the main obstacle to perform CD4% in some resource-poor settings is
the unavailability of dual platform flow cytometry.” CDd count ean be
measured using single platform flow cytometry or other methods that
require less expensive equipments and without the need to perform
complete blood count.”

Among children who had severe symptoms or developed
clinical acquired immune deficiency syndrome {AIDS), the ART
should be initiated promptly regardless of CD4 level. For children
with mild or moderate symptoms, CD4-guided threshold based on
age is considered to make a decision for ART. Antiretroviral
therapy initiation thresholds for children aged 12 months and older
vary among guidelines (Table 1).*~* Risk of HIV disease progres-
sion to AIDS is predicted by both CD4% and CD4 count® and is
highest in younger children. The 12-month AIDS risk for children
having CD4 <20% at ages 1, 2, 5, and 10 years are 21%, 12%,
4.7%, and 2.2%, respectively.® This emphasizes the impertance of
correct criteria for starting ART especially among younger chil-
dren with the highest risk for AIDS. Missed opportunity to start
ART among those who need reatment the most could be devas-
tating. Herein, we investigate the sensitivity and specificity of CD4
cell count, when compared with CD4% criteria according to the
2008 World Health Organization (WHO) guidelines in deciding
when to initiste ART in a cohort of HIV-infected Thai and
Cambodian children with mild and moderate symptoms.

METHODS

This study used demographic data and CD4 information
from the screening visit of 446 children who underwent screening
procedures for the Pediatric Randomized of Early versus Deferred
Initiation in Cambodia and Thailand study (identification number
NCT00234091) conducting at 7 hospitals in Thailand and 2 hos-
pitals in Cambodia between March 2006 to September 2008, The
study aimed to recruit 300 ART-naive children | to 12 years of age
with CD4 15% 1o 24% and without severe HIV symptoms. They
were then randomized to starting ART at CD4 15% to 24% versus
deferring until CD4 declined to less than 15%. The study was
approved by national and local institutional review boards in
Thailand and in Cambodia. All guardians gave informed consent.

At the screening visit, medical history taking, physical
examination and laboratory testing (complete blood count, CD4%,
CD4 count, and chemistry) were performed. CD4% was measured
by dual platform flow cyvtometry with FACS Calibur/FACSCAN
iBecton Dickinson, CA) used in 8 sites and Coulter {Beckman
Coulter, CA)in | site. CD4 count was calculated (total lymphocyte
count % CD4%). All laboratories passed the US National Institutes
of Health Division of ATDS inspection and the UKNEQAS profi-
clency testing. The sensitivity, specificity, positive predictive
value, and negative predictive value are stratified by age groups.
We also calculated changes in the risk of missed opportunity to
start ART {100—sensitivity} as the CD4 count threshold in-
creased. Data analysis were performed with Stata Version 11
(Statacorp, College Station, TX).

RESULTS

Four hundred forty-six children screened for the Pediatric
Randomized of Early versus Deferred Initiation in Cambodia and
Thailand study were included in this analysis. The median {inter-
quartile range) age was 76 {47-104) months, 59% were female,
58% were Thai, and 42% were Cambodian. The percentage of
children fitting the US Centers for Disease Control and Prevention
clinical category M (no symptoms), A (mild symptoms), B imod-
erate symptoms) were 3%, 65%, and 33%, respectively. The mean
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TABLE 1. Summary of Recommended CD4 Threshold
for Antiretroviral Treatment Initiation Among HIV-
Infected Children

Age WHO 2008 s 2000% PENTA 2000°
1-3 <206 or 750 cells < 8% < 3585 ar 1000 calle
-5 <200 or 250 cellz <286 < 20% ar 500 calls
=B yr < 156 or 200 cells <350 cella <350 cells

(SD) of CD4%/CD4 count was 19.8(6.6)/1168{618) for children
aged 12 to 35 months (n = 69), 20.8(6.9y821(386) for 36 to 59
months (n = 93), and 19.6 {6.4)/592 (330) for 60 months and older
(n = 284). Forty-seven percentage, 41%, and 18% had CD4% that
fit the WHO initiaticn criteria in the ? age groups, respectively.
Sixty-eight of 146 (46%) children failed screening because they
had CD4% <15%, 67 children (46%) had CD4 =25%, and
11{8%) because of abnormal chemistry laboratory results.

In Table 2, we assessed the usefulness of CD4 count, when
compared with CD4% using the WHO 2008 criteria for ART
initiation for all children. When all children were included, CD4
count criteria had 34% sensitivity and 98% specificity in identify-
ing children who need ART. The overall sensitivity of CD4 count,
when compared with CD4% to identify children who need ART
was low regardless of the age of the child and would have resulted
in 6E% missed opportunities to start ART. We then assessed in 3
age groups the predictive values for the different CD4 count
thresholds compared with the current WHO recommended thresh-
olds (<750, <350, and <200 cells'mm® for children aged 12-35,
36-59, and 60 months and older, respectively). We showed that
sensitivity increased in all age groups when the CD4 count thresh-
olds were raised, whereas the specificity decreased. The latter
decreased most dramatically in the youngest age group. When
compared with the current WHO CD4 count thresholds, the 12 to
35-month-old children had 24% and 9% reductions in missed
opportunity to start ART when CD4 count thresholds were raised
to 1000 and 1500 cellsimm?®, respectively. Similarly, in those
aged 36 to 59 months, reductions of 28% and 66% were seen with
CD4 count thresholds of 500 and 750 cells/mm®, respectively. In
the children 60 months and clder, raising CD4 count thresholds to
350 and 500 cells/mm® reduced the risk of missed opportunity to
start ART by 46% and 80%, respectively.

DISCUSSION
Using CD4% as the gold standard, we found that CD4 count
had poor sensitivity for deciding when to start ART in Thai and

Cambodian children older than 12 months with mild and moderate
symptoms. Using CD4 count alone would have resulted in missing
66% of children who would have met treatment criteria using
CD4% However, the missed opportunities significantly reduced
when the CDd count threshold was raised especially among
children older than 5 vears. This raises an important point that the
CD4 count criteria according to the 2008 WHO guidelines are
likely too low and need to be reevaluated.

Initiation criteria using CD4% has generally been consid-
ered superior to using CD4 count because of the natural decline in
CD4 count especially in early life® Poor to fair correlation be-
tween CD4% and CD4 count especially in young children have
been reported®® and raised the need for further investigations to
define the CD4 count to initiate ART across age groups.” Our data
showed that the agreement between CD4% and CDd count was
modest, and when we raised the CD4 count eriteria, the sensitivity
of CD4 count compared with CD4% improved in all age groups.
Raising the CD4 count threshold 01000 cells'mm® in 12 to 35
months, 500 cells'mm? in 36 to 59 months, and 350 cellsmm? in
60 months and older would result in a sensitivity around 33% to
67% without significant compromising the specificity. Large co-
hort analysis suggest that children aged 5 years or older have
similar HIV disease progression rate as voung adults and that
similar CD4 count criteria for ART initiation can be used in both
groups.® According to the WHO rapid advice for antiretroviral
guideline 2009/2010, among HIV-infected adults, the recom-
mended CD4 threshold is <350 cells/mm® ' When we apply this
recommendation to data from children older than 60 months, the
sensitivity to detect children who should initiate ART significantly
increases from 39% to 67%. The specificity decreased significantly
in the youngest age group as CD4 count threshold rose likely as a
result of the wide variability in CD4 count among children in this
age group.

The srength of this study is that it reflects a real life clinical
practice among HIV-infected children with mild and moderate
symptonis who need CD4 to make decision of when to initiate
treatment. Children who had severe symptoms or clinical AIDS are
not included because the decision to initiate ART is based upon
clinical criteria. We also documented the increase of sensitivity of
CD4 cell count based on new WHO guideline 2009/2010. The
limitation of this study is that 36% of the study population is
younger than 5 vears, which is the group with the highest vari-
ability in CD4 cell count.

Our data supports further investigation of the validity of
2008 WHO CD4 count criteria to initiate ART in children older
than 12 months. Improving access to CD4% determination and
reevaluating the current CD4 count eriteria are important to assess

TABLE 2. The Validity of CD4 Cell Count Thresholds Against CD4% According to 2008 WHO Guidelines to Initiate

Antiretroviral Therapy in Children

CD4 Count Threshold

Mizzed Opportunity to

Age (M) CDM4% Threshald (cellimm®) Senzitivity Start ART* Specifiity PPV NPV
Orver all (N = 446) a4 a6 a8 85 &0
12-35 mo (n = &) <20 <TED 33 &2 &7 T &2
<1000 ] 47 65 87 &2
<1500 81 18 a7 49 53
36-39 moin = 95) <20 <350 24 76 100 100 B8
<800 a5 B4 a8 04 72
<TED 7.1 26 73 ] &0
=80 mo (N = 284) <18% <200 a0 &l a0 o1 80
<350 87 33 &7 52 o3
<800 83 12 ] 36 o4

*Missed apportunity to start ART caleulated by 100acnsitivity.
PPV indicates positive predictive valus; NPV, nagative predictive vahie.

2 | www.pidj.com
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correctly when to start ART in HIV-infected children in resource-
lirnited settings.
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Background: Dyslipidaemia is a common complication
among HIV-infected children after antiretroviral ther-
apy (ART); however, HIV itself can cause abnormal lipid
metabolism. There is limited information of lipid profiles
among Asian HIV-infected children naive to ART.
Methods: A total of 274 HIV-infected ART-naive Thai and
Cambodian children aged 1-12 years with CD4% between
15% and 24% were included. Patients were fasted for
24 h before blood was drawn. Abnormal lipid levels were
defined as triglyceride (TG)>130 mg/dl, total cholesteral
(TC)>200 mg/dI, low-density lipoprotein (LDL)>130 mg/dl
and high-density lipoprotein (HDL)<40 mg/dI.

Results: The mean (+s0) was 76.6 (33.8) months for age
and -1.3 (1.0) for weight Z-score. Mean (tsp) CD4% was
19.9 (4.8) % and HIV RNA was 4.6 (0.6) log,, copies/ml.

The median (tsp) fasting time was 13.0 (2.7) h. Mean
(+so) for lipids were 116 (62) mg/dl for TG, 139 (29) mg/
dl for TC, 73 (29) mg/d! for LDL and 45 (19) mg/d! for
HDL. Overall 63.9% had dyslipidaemia with hypertriglyc-
eridaemia and hypo-HDL being the most common (28%
and 45%, respectively), while 2% had hypercholesterol-
aemia or hyper-LDL. After adjusting for age, having HIV
RNA>5 log,, copiesfml was associated with hypo-HDL
with ORs of 8.1 {95% Cl 2.7-24.3).

Conclusions: Up to two-thirds of ART-naive, HIV-infected
Asian children with mild-to-moderate immune suppres-
sion had dyslipidaemia. Low HDL was the most common
and was associated with high HIV viraemia. The long-
term consequence of low HDL deserves further investiga-
tion in children.

Introduction

Lipid abnormalities have been reported in HIV
infected children [1-4] and adults [5] before and after

2001 Internationzl Medical Press 1358-6534 {print) 2040- 2058 [onling)

initiation of antiretroviral therapy (ART). Data from
PACTG219C, a large cohort of HIV-infected children

Foge numbers not for citation purposes 1
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HIV RNA=5 log; copies/ml had hypo-HDL (22 in 26,

84.6%) compared with those with HIV RNA<S log,,

copies/m] (100 in 248, 41.3%; P<0.05).

The relationship between clinical characteristics and
different dyslipidaemias is shown in Table 2. In a multi-
variate logistic regression model adjusting for age, hav-
ing plasma HIV RNA>5 log, | copies/ml was associated
with hypo-HDL with ORs of 8.1 (95% CI 2.7-24.3).
No multivariate models for TG, TC or LDL-C were
developed, however, there was a trend of higher TG

Table 1. Demographic characteristics of 274 antiretroviral
naive HiV-infected children

Characteristic Value
Male:female gender, n 115:159
Mean age, months {#sp) 76.6 (33.8)
Mean WAZ (+s0) =1.30 (1.04)
Mean HAZ (+so) -1.64 (1.33)
Ethnicity Thai:Cambodian, n 155:119
CDC calegory N:AB, n 5:170:99
Mean body mass index, ka/m? (+s0) 15.23 {1.68)
Children who are underweight 72 (263)
(<-250 for WAZ), n (%)

Children who are stunted 102 (37.2)
(<-2s0 for HAZ), n (%)

Children who are wasted 12 (4.4)
(<~2sn for WAH), n (o)

Mean CD4%, % (s0) 19.9 (4.8)
Mean HIV RNA, log,, copies/ml [#s) 4.6 (0.6)

HAZ, height for age Z-score; WAH, weight for height 2-score; WAZ, weight
for age Z-score.

Dyslipidaemia i ART-naive HiV-infected Asian children

levels among children with WAZ. score <-2, but this did
not reach statistical signi cance.

Discussion

Our data demonstrated that ART-naive Asian chil-
dren with mild-to-moderate inununosuppression had
a high prevalence of dyslipidaemia with almost half
having low HDL and one-third having high TG. The
long-term follow-up for the change of lipid param-
eters over time and the effect on cardiovascular risk
should be further investigated.

A paediatric study among 90 US children (P1010
study) reported that 30% had hypo-HDL. The higher
prevalence of hypo-HDL in our study may be explained
by more immunosuppression (mean CD4% 19.9%
versus 24.8%) and not exposed to ART (1009 ver-
sus 24.8%) [2]. Data from a severely immunode cient
cohart of Thai children with mean CD4% 6% showed
that 949 of children had low HDL prior to initiating
ART [16]. These data lend support to the conjecture that
more advanced HIV disease is associated with a higher
prevalence of hypo-HDL.

In ART-naive adult HIV patients, one study reported
hypercholesterolaemia in 12.4% and hypertriglyceri-
daemia in 19.4% [19]. Several studies in adults have
shown that dyslipidaemia was observed in patients
who had advanced HIV disease, low CD4- T-cell
count, high HIV RNA and longer duration of HIV
infection [8,19,20]. Our study adds to this body of lit-
erature that in children without advanced HIV disease,
hypertriglyceridaemia is common: about one-third of

Figure 1. Proportion of dyslipidaemia in 274 antiretroviral-naive Thai and Cambodian HIV-infected children with mild-to-moderate

immunosuppression
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Table 2. Association of clinical characteristics of HIV-infected children with dyslipidaemia

Univariale Multivariate
Characteristic Crude OR 95% Cl P-value Adjusted OR 954 CI P-value
Triglyceride >130 mgfdl
Male versus female 1.28 0.74-2.19 0.37 - - -
Age, per year increase 0.94 0.86-1.04 0.29 - - -
Weight for age 7-score <-2so 163 0.95-2.78 008 - - -
Height for age Z-score <-2:0 1.09 0.64-1.85 0.75 - - -
CDA%=20% 0.74 0.29-1.0 0.54 - - -
Plasma HIV viral load =5 !ng“I copiesfml 1.28 0.74-2.19 037 - - -
High-density lipoprotein cholesterol <40 mg/fdl
Male versus female 1.28 0.79-2.09 0.30 - - -
Age, per year increase 1.07 0.98-1.17 012 1.09 1.01-1.20 004
Weight for age Z-score <-2:0 0.85 0.49-1.47 0.57 - - -
Height for age Z-score <-25 091 0.56-1.49 0.72 - - -
CD4%=20% 0.87 0.54-1.41 0.59 - - -
Plasma HIV viral load >5 log, copies/ml 814 2.72-24.34 =001 88 2.9-26.6 <0.01
Cholesterol >200 mg/dl
Male versus female 096 0.21-4.39 0.96 - - -
Age, per year increase 0.93 0.75-1.29 092 - - -
Weight for age Z-score <-2s0 215 0.47-9.86 0.70 - - -
Height for age Z-score <-2s0 127 0.28-5.80 0.44 - - -
CD4%<20% 048 0.09-2.48 0.38 - - -
Plasma HIV viral load =5 log copiesfml 0.98 0.01-6.81 0.98 - - -
Low-density lipoprotein cholesterol 130 mg/d|
Male versus female 497 0.67-10.15 0.36 - - -
Age, per year increase 1.13 0.82-1.54 0.45 - - -
Weight for age Z-score <-2s0 0.70 0.08- 634 0.18 - - -
Height for age Z-score <-250 0.42 0.05-3.77 0.65 - -
CD4%=20% 1.83 0.30-11.15 0.51 - - -
Plasma HIV viral load >5 log, copiesfmi 0.29 005-1.78 0.99 - - -

children had TG>130 mg/dl. However, unlike adult
patients, only 2.6% of HIV-infected children had
hypercholesterolaemia. The limitation is using cutoff
values based on published literature due to lack of
normative data of lipid pro les among Asian children.

The cause of lipid abnormalities in HIV patients is
not well-understood. Large adult studies have shown
evidence for both HIV [10] and long-term ART [9] to
be associated with dyslipidaemia and cardiovascular
risk. We found an association between low HDL and
high HIV RNA. There is an association between HIV
viraemia, low HDL and risk of cardiovascular diseases
[10]. In Thai adults, high HIV viraemia correlated
with high proin ammatory markers that may pro-
mote cardiovascular events such as soluble VCAM-1,
P-selectin, leptin and D-dimer, whereas mediators with
anti-in ammatory properties such as adiponectin and
IL-10 were decreased. These relationships reversed

after ART [21]. It has been shown that after children

received ART and have HIV RNA suppression, the
HDL level is signi cantly improved to normal lev-
els [16] together with decreased TC:HDL ratio and
proin ammatory cytokines [15]. It is unknown if and

4 Poge aumbers not for citation purposes

how HDL and HIV viraemia affects children’s risk for
developing cardiovascular events in the longer term,
The PREDICT study is ongoing and at the conclusion
of the trial in 2011, the 3-year longitudinal data will
allow us to assess the change of lipid pro le during no
ART (deferred arm) and after ART (immediate arm).
It will be important to follow children to assess their
risk of early cardiovascular events in adulthood.
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There are limited data on quality of life (QOL) in untreated HIV-infected children who do not have severe HIV
symptoms. Moreover, such data do not exist for Asian children. Poor QOL could be a factor in deciding if
antiretroviral therapy (ART) should be initiated. Thai and Cambodian children (n =294), aged 1-11 years, naive
to ART, with mild to moderate HIV symptoms and CD4 15-24%, were enrolled. Their caregivers completed
the Pediatric AIDS Clinical Trals Group QOL guestionnaire prior to ART commencement. Six QOL domains
were assessed using transformed scores that ranged from 0 to 100. Higher QOL scores indicated better health.
Mean age was 6.1 (SD 2.8) years, mean CD4 was 723 (5D 369) oells_.-'mms. 57% was female, and%CDC N:A:B
was 2:63:35%. One-third knew their HIV diagnosis. Mean (8D) scores were 69.9 (17.6) for health perception, 64.5
(16.2) for physical resilience, 84.2 (15.6) for physical functioning, 77.9 (16.3) for psychosocial well-being, 74.7
(28.7) for social and role functioning, 90.0 (12.1) for health care utilization, and 87.4 (11.3) for symptoms
domains. Children with CD4 counts above the 2008 World Health Organization (WHO) ART-initiation criteria
(n=353) had higher scores in health perception and health care utilization than those with lower CD4 values.
Younger children had poorer QOL than older children despite having similar mean CD4%. In conclusion,
untreated Asian children without severe HIV symptoms had relatively low QOL scores compared to published
reports in Western countries. Therapy initiation criteria by the WHO identified children with lower QOL scores
to start ART; however, children who did not fit ART-initiation criteria and those who were younger also
displayed poor QOL. QOL assessment should be considered in untreated children to inform decisions about when
to initiate ART.

Keywords: children; ART-naive; HIV; quality of life; Asian

Introduction Gortmaker, McIntosh, Hughes, & Oleske, 2006;
Potard, Chassany, Lavignon, Costagliola, & Spire,
2010). Lee et al. reported that HIV-infected children
had significantly lower mean adjusted QOL scores
compared to HIV-exposed but uninfected children
. L L (Lee et al., 2006). As the important indicator of
Mackensen. 2008). HIV mftx_:Lmn_ 15d chrm_'u(_: illness physical health in HIV is CD4 level (Cross Continents
that Ie_fL untreated results in h"’%h mf]l’bldlly and Collaboration for Kids (3Cs4kids) Analvsis and
morlality as well as poor QOL in children (Bong Writing Committee, 2008), its correlation with QOL
el al., 2007). Standard QOL questionnaires have been has been explored (Butler et al., 2009; Cross Con-
used 1o assess QOL in HIV-infected individuals; tinents Collaboration for Kids (3Csdkids) Analysis

Quality of life (QOL) 1s a multi-dimensional measure
of general health condition. Chronic illness can worsen
QOL inchildren, but the extent of this worsening mav
vary across cultures and countries (Bullinger & von

however, this has mainly been done in resource-rich and Writing Committee, 2008: Oberdorfer, Louthre-
settings and in antiretroviral therapy (ART )-treated noo, Puthanakit, Sirisanthana, & Sirisanthana, 2008).
individuals (Bomba et al., 2010; Butleretal., 2009; Lee, Among the few reports from resource-limited setlings,
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Oberdorfer et al. found that a CD4% of <25 was
associated with poorer QOL i Thai children treated
with ART (Oberdorfer et al., 2008}). Faclors affecting
QOL are complex. Family structure is important:
children hiving m HIV/AIDS-aflected families re-
ported lower QOL than those Irom unaflected families
(Xu, Wu, Rou, Duan, & Wang, 2010). Although QOL
15 a good measure of health and well-being, 1ts
assessment 1s not done routinelv and results have not
been systematically used to imform decisions about
initiating ART in children.

There are no reports on QOL i ART-naive
children from resource-limited settings who do not
have significant physical ailments from HIV. We
aimed to evaluate QOL in untreated Thar and
Cambodian children with HIV who do not have
severe HIV symptoms and immune suppression. We
also ammed Lo assess factors associated with QOL such
as HIV climical staging and CD4 levels. The informa-
ton gained from this study could be important in
understanding the effects of mild to moderate HIV
disease on QOL in untreated children. Significant
negative effects on QOL may support the need to
assess QOL to inform treatment decisions in such
children.

Methods
Study design and population

This report includes baseline data collected between
March 2006 and September 2008 on children who
enrelled in the PREDICT study (chnicaltrials. gov
identification number NCT00234091). PREDICT 1s
an ongoing randomized study to compare the timing
ol ART mitation in ART-naive HIV-inlected chul-
dren. The mclusion criteria are HIV-mfected children
aged 1-11 vears who are ART najve. They had to
meel the Center for Disease Control and Prevention
(CDC) clinical category N (ne HIV symptloms),
A (mild HIV symptoms), or B (moderate HIV
symptoms) (Centers [or Disease Control and Preven-
tion, 1992, 1994), and have CD4 15-24% and no
aclive opportunistic mfections. The study was ap-
proved by national and local mstitutional review
boards. Seven Thai sites and two Cambodian sites
participated in this study. The QOL guestionnaire
was completed at the baseline visit prior to ART
initiation. All caregivers of the HIV-infected children
gave consent prior to enrolment.

QOL instruments and data collection

The General Health Assessment for Children
(GHAC) QOL questionnaire was used n this study

with permission (Gortmaker et al., 1998; Lee et al.,
2006). This QOL questionnaire has age-specific ver-
sions for children ages six months-four vears and 5
11 vears. The Thai version of the QOL questionnaire
was used and validated in a published study of Tha
HIV-infected children and parents (Oberdorler et al.,
2008). The Thai questionnaire had good reliability
and validity with average internal consistency by
Cronbach’s alpha coefficient of 0.84 (Oberdorfer
et al., 2008). The internal consistency of each domain
as measured with Cronbach’s alpha 15 described in
Appendix 1. The Enghsh version was used for
translation and back translation of the Cambodian
version. A language expert reviewed and ensured that
the questions conveved the same meaning between
the English, Thai, and Cambodian versions.

Six QOL domams were assessed: (1) general
health rating (composed of health perception and
physical resilience), (2) physical functioning, (3)
psychosocial well-being (children 5-11 years old
only), (4) social and role functioning, (5) health care
utilization, and (6) symploms.

The primary caregiver was asked Lo complete the
questionnaire, which took approximately 2030 min-
utes. For illiterate caregivers, study nurses read the
QOL questions to the caregivers and filled m their
responses. For orphans, the primary caretaker re-
sponsible for each child completed the questionnaire.

During the same visit, the children also had a
medical history taken and a physical exammation.
Body weight and height were measured. Complete
blood count, CD4%, CD4 cell counts, and plasma
HIV-ENA by Roche Amplicor assav (Palo Allo,
USA) were performed. Information about the family,
mcluding education level of primary caregivers and
biological parents and monthly income (below aver-
age, average, or above average), was recorded.

Transforming QOL raw scores

The outcome measures of this study were age-specilic
domain scores of QOL. Since the raw scores in the six
domains had different minimum and maximum
values, we transformed the raw scores o simple
transformed scores of 0-100 with the following
formula: transformed score =[{actual raw score
lowest possible raw  score)/(highest possible raw
score lowest possible raw  score) = [00], an
approach that has been used by other groups (Butler
et al, 2009; Lee et al., 2006). In the case of domains
with negative scores, the raw scores were “[lipped”
belore calculating the transformed scores so that the
higher transformed scores consistently indicated bet-
ter health in that domain (Butler et al., 2009; Lee
et al, 2006).
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Statistical analysis
Descriptive statistics (medians, inter-quartile ranges,
means, standard dewviations, and percentages) were
used to summarize demographic and clinical char-
acleristics of the mfected children at baseline. Com-
parison between the demographic charactenstics ol
older and vounger children was performed by a chi-
square lest or r-lest as appropriate. We used linear
regression models o examine the mfluence of the
following lactors on QOL: age, gender, recent nega-
tive life events (e.g., parental job loss, separation of
caregiver, very ill family member, and death in family;
scores ranged from 0 to 18), primary caregivers
{biological or non-biological), living in an orphanage,
HIV status disclosure, weight lor age Z-score, HIV
RNA, and CD4 group.

In this cross-sectional study, we aimed Lo investi-
gale the effect of CD4 level on the QOL of ART-
naive children; we therefore categorized the children
into two groups using the CD4 criteria outlined in the
2008 WHO Antiretroviral Therapy Initiation Criteria
for Infants and Children (WHO Antiretroviral Ther-
apy lor Infants and Children. 2008). Children with
CD4% and/or CD4 count who met criteria for ART
mitiation (CD4% <20% and/or CD4 count < 750
cells/mm® in children aged one three years, CD4%
=20% and/or CD4 count <350 cells/mm® in chil-
dren aged three-live yvears. and CD4% < 15% and/or
CD4 count <200 cells/mm? in children =35 years of
age) were classified as the “lower CD4 group™ and
vice versa for the “higher CD4 group”.

All variables associated with QOL at the level of
p <0.10 in the univariate analysis were used to build
the multivariate models. A backwards stepwise
selecion method was used and covanates with
p <005 were retained in final model. The signifi-
cance of each variable was assessed with Wald test
statistic. Separate analyses were carried out to
examine predictors ol health perception, physical
resilience, physical functioning, psvehosocial well-
being, social and role functioning, and health care
utilization and symptoms. Datasels were organized
using SAS 9.13 (SAS Insutute, Cary, NC, USA)
and statistical analvses were performed using
STATA., wversion 10.0 (StataCorp, College Station,
TX, USA).

Results
The demographic data

Three hundred children were enrolled in PREDICT
but six were excluded [rom this study: one child never
returned for the baseline visit and the other five were
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older than 11 vears. The characteristics of 294 children,
mmcluded in this study, are shown in Table 1. All
children were infected with HIV wvia mother-to-child
transmission. The mean (SD) age was 6.1 (2.8) vears,
57% were female, and the proportion of children with
CDC clinical category N:A:B disease was 2:63:35%,
respectively. A total of 59 and 41% of children were
enrolled rom Thai sites and Cambodian sites, respec-
tively. Overall 83 {28%) children were reported by
their caregiver to know therr HIV status with a higher
proportion in the elder age group. Thirty-seven (12%)
children were living in orphanages. Demographic
characteristics did not differ across age groups, with
the exception of higher CD4 cell counts and HIV-
RNA, less HIV disclosure (all p <0.0001), and a higher
proportion of caregivers being their biologeal parents
(p=0.004) among vounger children. Fifty-three chil-
dren (18% ) were assigned Lo the “lower CD4 group™,
according to 2008 WHO ART-mitiation criteria.
Differences in demographic charactleristics between
the “lower CD4 group™ and “higher CID4 group™ were
vounger age (p <0.0001), higher mean (SD) HIV-
RNA log,geopies/ml (5.0 [0.4] vs. 4.5 [0.6], p <0.001),
and less HIV disclosure (7.6% vs. 32.8%, p < 0.0001)
mn the “lower CD4 group”.

Mean (SD) score of QOL domains are presented
in Table 2. Comparing age groups, the children aged
one-four vears had significantly lower scores in all
evaluated domains except for physical resilience and
symploms.

Multivariate finear regression analysis results

Linear regression analysis for all 294 children was
performed to assess factors thought or known to
mpact QOL in each of the six domains (Table 3).
Children in the “higher CD4 group™ had higher QOL
scores for health perception [adjusted mean
difference =9.5 (95% conlidence intervals [95% CI]
49-14.3), p=<0.0001] and health care utilization
(adjusted mean difference =4.0 [95% CI 0.06-8.03],
p < 0.046) when compared to the lower CD4 group.
Having CDCN or A, weight for age Z-score = — 1.5,
HIV-RNA = 5 logy copies/ml, or being older were
associated with better QOL in some domains. Having
recent negative life events and having biological
parents as caregivers were associaled with poorer
social and role functioning. Thai children had higher
scores in the health perception, physical lunctioning,
and social and role functioning domains (all
p=0.0001). No association ol gender or living in
orphanages with QOL was found in any domain.
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Table 1. Demographic characteristics of ART-naive HIV-infected children.

Characteristics

Total (N =294)

14 years (N =103) S—11 years (N =191)

Mean age (SD), years 6.1 (2.8)
Female, n (%) 168 (57)
CDC classification N:A:B (%) 2:03:35
TharCambodian (%) 59:41
Mean (SD}) Z-score
Weight for age —0.85 (11T
Height for age —0.89 (1.49)
Weight for height —0.44 (1.04)
Mean (S0) baseline CD4%, 20029
Mean (SD) CD4 count [cells_.-'mmsl 23 (369)
Mean (5D) HIV-RNA logy (copies/ml) 4.6 (0.6)
HIV status disclosed, # (%) 83 (28)
Mean (SD) negative life event score® 14(1.9)
Biological parents as primary caregivers, 187 (63.6)
nA%)
Education of primary caregivers
No education (%) 40 (13.6)
Elementary school (%) 123 (41.8)
High school (%) 78 (26.5)
Higher than high school (%s) 35(12.0)
Mo data available (%) 18 (6.1)
Monthly income®
Below average (%) 155 (52.7)
Average (%) 6 (25.9)
Above average (%) 4 (1.4)
Data not available (%) 59 (20.1)
Number of children in lower CD4 53 (18.0)

gmup‘d n (%)

32(1.3) 1.7(1.9)
56 (54) 112 (59)
2:59:39 2:66:32
50:50 64:36
—0.62 (1.27) —0.97 (1.09)
—0.54 (1.68) —1.08 (1.34)
—0.43 (1.01) —0.44 (1.03)
20 (2.9) 20 (2.9)
940 (424) 608 (273)
4.8 (0.6) 4.5 (0.6)
4(4) 79 (41)
1.5 (2.1) 1.3(1.8)
77 (74.8° 110 (57.6)
10 (9.7) 30 (15.7)
44 (42.7) 79 (41.4)
28 (27.2) 50 (26.2)
13 (12.6) 22 (11.5)
8 (7.8) 10 (5.2)
50 (48.5) 105 (55.0)
30 (29.1) 46 (24.1)
2(1.9) 201.0)
21 (20.4) 38 (19.9)

45 (43.7)° 8042

“Recent negative life events, i.e., parental job loss, separation of caregiver, very ill family member, death in family, and so on. Scores ranged
from 0 to 18. Comparisons between two age groups was done by chi-square for categorical covariates or r-test for continuous covariates.

Bp =0.004.
“Deefined by the caregivers’ self-report.

“Classified by the WHO Criteria for antiretroviral therapy (ART) initiation for Infants and Children 2008 (WHO Antiretroviral Therapy for
Infantsand Children, 2008); CD4% <20% and,/or CD4 count < 750 cells/mm” in children aged 1-3 years, CD4% < 20% and/or CD4 count
=350 cells/mm” in children aged 3-5 vears, and CD4% < 15% and/or CD4 count <200 cells/mm” in children aged more than five vears.

“p <0.0001.

Discussion

This 1s the lirst report of QOL assessment in ART-
naive HIV-infected children in Asia. Our study
showed that having CD4 above the 2008 WHO
criteria for mmitiating ART was clearly associated
with better QOL. Similarly, there was a positive
association between QOL and having mild or no
HIV-related symptloms, better weight for age, and
lower HIV-RNA. Younger children aged one-four
vears had poorer QOL than children aged 511 vears
with similar immunological status. Children who had
biological parents as thewr primary caregivers had
poorer social functioning, and those with higher
numbers of negative life events in the past vear had
poorer psvchological well-being and social and role
functioming.

When we compared the transformed QOL scores
i the vounger age group in this study to a previous
report on ART-najve HIV-infected children of similar
ages in the USA (Lee et al., 2006), we found that our
children had significantly lower scores in  Lhree
domains; —23.1 in health perception (95% CI—44.7
to—1.5; p=0.04), —18.5 m physical lunctioning
(95% CI—3.1 to—29; p=0.02), and —329 m
social and role functioning (95% CI —61.5 1o —4.3;
p=0.02). However, there were only three children in
the vounger age group in the American study, with
mean (SD) CD4% of 25 (3)%. There was no
significant difference m QOL scores in the seven
ART-naive HIV-nfected Amernican children aged 5
11 vears, mean (SD) CD4% 20 (9)%. compared o

the children of smmilar ages and mean CD4% 1n our
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Table 2. Quality of life transformed scores of 294 Thai and Cambodian HIV-infected children naive to antiretroviral therapy.

Total (N =294) 1—4 years (N =103) 5-11 years (N =191) p-Value®
Health perception 09.9 (17.6) 646 (18.7) 72.7 (16.4) <0001
Physical resilience 645 (16.2) 634 (16.5) 65.2 (16.0) NS
Physical functioning 54.2 (15.6) T1.5(13.5) Q1.1 (12.00 = 0001
Psychological wellbeing 77.9 (16.3) 77.9 (16.3) NA
Social and role functioning 74.7 (28.7) 50.4 (24.5) 87.3 (21.8) = 0001
Health care utilization 0.0 (12.1) 88.1(13.00 91.1 (11.4) =005
Symptoms 87.4 (11.3) 86.6 (10.9) 87.9 (11.6) NS

Notes: Quality of life score assessed by the Pediatric AIDS Clinical Trials Group (PACTG) quality of life questionnaire (Gortmaker et al.,
1998; Lee et al., 2006). Scores ranged from 0-100; higher scores indicated better health.

NA. not applicable; NS, not statistically significant.
*The comparison was made by r-test.

study. When we compared the raw scores of QOL
between our study of 294 ART-najve children and a
study from Northern Thailand of 131 ART-exper-
enced children with similar mean CD4% (Oberdor-
fer et al, 2008) (mean [SD] CD4% 20 [8]%),
children in our study had significantly poorer
mean (SD) QOL in four domains: health perception
26.8 (7.3) vs. 29.6 (5.5) [mean difference —2.8, 95%
CI—4.2 10 —1.4], psychological well-being 71.6 (9.1)
vs. 74.1 (6.5) [mean difference —2.5, 95% CI —4.3
to —0.7], socal and role lunctioning 9.5 (2.9) vs.
10.5 (2.5) [mean difference —1, 95% CI; 1.6 1o

0.4), and symptoms 107.4 (11.3) vs. 1133 (9.7)

[mean difference —35.9, 95% CI—8.1 to —3.7]. They
had higher QOL scores onlv in the physical func-
tioning domain 308 {53) wvs. 285 {4.2) [mean
difference 2.3, 95% CI 1.3-3.3]. It 1s possible that
the better QOL could be explained by ART use (for
a mean duration of 1.6 vears) and older age (mean
age of 10 wvears) m the Northern Thailand study
{Oberdorfer et al., 2008). The effect of ART on
QOL 1s difficult to imterpret in that studv as the
children did not have baseline QOL assessment prior
to ART initiation. Data reflecting the change in
QOL after ART mitiation from the PREDICT study
will be available m late 2011.

Table 3. Multivariate linear regression analysis of factors associated with quality of life scores of HIV-infected children.®

Domain N Predictors factors Coefficient” (95% CI) p-Value
Health perception 287 CDC Nand A vs. CDCB 4.4 (0.8-8.1) 0.02

Higher CD4 vs. lower CD4° 9.5(4.9-14.3) =0.0001

HIV-RNA logjg=5vs. = 5 5.20(1.4-9.0) 0.007

Thai vs. Cambodian 154(11.8-18.9) 00001
Physical resilience 290 CDC Nand A vs. CDC B 4.3(0.5-8.2) 0.03
Weight for age Z-score = —1.5vs. <1.5 5.7(1.7-9.8) 0.01

Physical functioning 293 Age (years) 2.6(2.0-3.2) = 0.0001

Thai vs. Cambodian 6.9(3.6-10.3) = 00001

Psychological well-being 191
Social and role functioning 289

Recent negative life events vs. none
Age (years)

—14(=27t0 —0.2) 0.03
5.9(4.9-7.0) = (.0001

A

Biological vs. non-biological parents —8.1{ —14.4to0 —1.8) 001

HIV-RNA logjg <=5vs. = 5 6.7(1.0-12.5) 0.02
Thai vs. Cambodian 10.504.3-16.7) = 00001
Health care utilization 294 Age (years) 0.800.2-1.4) 001
Disclosed vs. non-disclosed of HIV —6.2( —9.6t0 —2.8) =0.0001
Higher CD4 vs. lower CD4° 4.0(0.1-8.0) 0046
Symptoms 292 Recent negative life events vs. none —1.2(—19t0 —0.6) =00001
CDC Nand A vs. CDCB 3.000.3-5.6) 0.03

*Higher score indicated better quality of life. There was no statistically significant association between the gender or orphanage status and
QOL domains (data not shown). All variables associated with QOL at the level of p < 0.10 in the univariate analysis (data not shown) were

used to build the multivariate models.

Represents the coefficient (95% CI) for each parameter in a multiple regression model. Apart from age, these coefficients represent the mean

difference in transformed QOL scores between the two groups.

“Girouping CD4 by 2008 WHO criteria for initiating antiretroviral therapy (Lower CD4 group was defined as children who met the CD4
criteria for ART initiation while the higher CDd group was defined as children who did not meet these criteria) (WHO Antiretroviral Therapy

for Infants and Children, 2008).
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Our study found that QOL scores among voung
children (one-four years of age) were lower than
those in the older age group (511 years of age) 1in all
domains exceptl for physical resilience. This mav be
explained by the natural history of HIV disease in
which for the same CD4 percentage range, vounger
children are at higher risk for HIV-related morbidity
(Storm et al., 2005). Furthermore, more children in
the voung age group were living with hiological
parents. It is possible that biological parents also
living with HIV themselves have their own health
1ssues, and consequently may be less able Lo support
their children (Ji, Li, Lin, & Sun, 2007). In support of
this, a study conducted in China showed that families
with both parents being HIV-positive reported a
lower level of family sociability and QOL compared
to families with only one HIV-positive parent (Li
et al., 2009).

The positive correlation between high CD4 and
QOL has been reported m other studies albeit n
different domains. CD4% =25% has been pre-
viously found to be associated with significantly
higher QOL scores m four domams, ncluding
physical functioning, psvchological well-bemng, social
and role functioning, and symptoms (Oberdorfer
et al., 2008), while our study saw mmprovement in
health perception and health care utilization. A cross-
sectional PACTG 219 study showed that in protease
inhibitor-treated children. 62% with CD4% = 25%.
health perception and physical functioning scores
were positively associated with CD4 cell counts
(Storm et al.. 2005). HIV-infected women in sub-
Saharan Africa with higher CD4 counts reported
fewer AIDS-related symptloms (Patel et al., 2009).

Our study showed that less severe HIV disease
status, higher weight for age, and lower HIV-RNA
were positively correlated with QOL. This 1s not
surprising as phvsical health often directly impacts
QOL. For example, lean body mass was associated
with better general health perception and physical
functioning i HIV-infected adults (Wilson,
Roubenoff, Knox, Spiegelman, & Gorbach, 2000).
Untreated American HIV-infected children with
significantly  higher HIV-RNA level and lesser
CD4% had significantly worse symploms compared
with those receiving any antiretroviral regimen (Lee
el al., 2006). Having negauve lle events was
associated with poorer psychological well-being in
our study, and this was also shown n a study n the
USA with smmilar mean mmadences of negative life
events (Lee et al., 2006).

In terms of the role of family structure and
psvchosocial factors on QOL, we found that having
biological parents as caregvers was associated with
poorer QOL 1n the social and role luncuomng

domam. Almost all of the biological parents of
children in our study were HIV-infected. As pre-
viously noted, the hink may be due to the parents’ own
negative social and role functioning secondary 1o
therr HIV mfection. Eighty-three (28.2%) caregivers
reported that their children were aware of their own
HIV status. This variable was negatively associated
with health care utilization. However, this 1s difficult
to terpret as the children may have been too voung
to understand the implications of HIV/AIDS: 4 out
of 83 children reporied to be aware ol therr HIV
status were vounger than five vears ol age and the
remaining 79 were aged 511 years with mean age of
8.5 yvears. We believe that in our study, the response
to the question about HIV disclosure was based on
the subjective percepuion of the caregivers and not
a true assessment of disclosure status in the children.
In the PACTG219 study 1n the USA, there were no
statistical differences m QOL before and after HIV
disclosure (Butler et al.. 2009), while Chinese parents
living with HIV/AIDS reporied HIV disclosure being
associated with better overall QOL in their children
(Li et al., 2009). In general, the disclosure process
should be encouraged when appropnate to allow
children te better understand and cope with their
HIV disease (Sungkanuparph et al.,, 2008).

The QOL mav be affected by geographical area
and cultural differences. All of our sites were located
in the urban areas. We did not see significant
differences of QOL scores across sites in the same
country, but we saw some differences between the
Thai and Cambedian sites.

There are several strong points to this study. First,
our population of ART-naive, HIV-infected children
with mild to moderate HIV disease and CD4 15-24%,
15 unique and represents the largest population of
Asian children with HIV m whom QOL assessments
have been underiaken. Second we studied QOL 1n a
population that has not had severe chnical and
immune suppression from HIV. Finding poor QOL
in such children, with few physical consequences from
HIV, 1s sigmficant and highlights the need for early
assessment for ART and psychosocial support. Our
study has some limitations. First, we did not include
children older than 11 vears, which 1s a limitation
since adolescents may be the most challenging group
mn terms of psvchosocal 1ssues and QOL. Second, this
is a cross-sectional analysis, which by design cannot
assess whether the positive and negative associations
of different factors with QOL will change overtime.
Third, the QOL was assessed via the parents’ point of
view only; we did not interview the children.

Further studies are needed o assess the QOL of
HIV-anfected children in the developmg countries.
Most such publications have not vel assessed the
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effect of ART beyond the first year so long-term
outcomes of ART on QOL are sull unknown (Beard,
Feeley, & Rosen, 2009). Moreover, elfective psycho-
logical and psychosocial support should be incorpo-
rated in the management of care of people living with
HIV/AIDS to improve the QOL. Cognitive-behavior-
al group therapy and peer support/counseling group
therapy have been shown to benefit Chinese adults
with symptomatic HIV by decreasing their psycholo-
gical distress and improving their QOL {Molassiotis
et al., 2002). However, the Cochrane database of
systematic reviews 2009 did not [ind any significant
benelit of psvchologeal therapy o improve the QOL
of HIV-infected children (King, De Silva, Stein, &
Patel, 2009). Effective counseling interventions that
build coping skills among HIV-infected children and
their families need to be investigated (Ji et al., 2007).

In conclusion, this 1s the first large study 1o assess
QOL i ART-naive Asian children. Despite having
only mild to moderate symptoms, our children had
poorer QOL than that reported in American ART-
naive children and in Thai ART-experienced children.
Children with CD4 counts below the 2008 WHO
threshold for mitating ART had poorer QOL. This
illustrates the need for CD4 moniloring lo determine
when to start ART, which may in turn improve QOL.
Having biological parents as caregivers was related lo
poorer social [unctioning, suggesting thal more
education and counseling for children and famulies
are needed to help them cope and live with HIV. QOL
assessment should be considered in untreated children
to inform decisions aboutl when to mnitiate ART.
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Appendix 1 Internal consistency of scale for quality of life questionnaires.

Internal consistency of scale, Cronbach’s =

Quality of life domains For 6 months to 4 years

For 5-11 years For 12-21 years

Health perception 0.90
Physical resilience 0.57
Functional status 0.64
Physical functioning NA
Psychological functioning NA
Social and role functioning *

Symptoms 0.90

0.90 093
0.44 NA
NA NA
0.81 NA
NA NA
* *

0.90 0.80

NA indicates not available.

*Social/role functioning was considered an index, rather than a scale; therefore, Cronbach’s o was not assessed as a measure of reliability for

this domain.
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1. mihInsams: %ﬂiﬂ’i 34013 HIV-NATO15 “Treatment outcome of children with HIV infection treated
with highly active antiretroviral therapy” (N = 130)
Lmﬁmu: NITNTNAFITUGV LA HIV-NAT

2. W Iasams: ¥01A59M3 PRENTA 11 Trial “Treatment Interruption in Children with Chronic HIV-

Infection: the TICCH Trial To assess the safety of intermittent
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LL‘W@IQ‘VJU: NITNTNAFITUFV LA HIV-NAT
ART received according to CD4%, clinical disease progression, acute antiretroviral syndrome, change in
ART regimen, toxicity, acceptability over 72 weeks.” (N=9)
l,ma'mu: Paediatric European Network for Treatment of AIDS; PENTA
é}i"mmu?ii"a: PREDICT (Pediatric Randomized of Early vs Deferred Initiation in Cambodia and
Thailand) “An open label, randomized study to compare antiretroviral therapy initiation in HIV infected
children with moderate immune suppression”(N=300)
1111899 U: The National Institutes of Health
éjlimﬂuﬁﬁlwﬂ: Neurodevelopment sub study of PREDICT “The effect of immediate versus deferred
antiretroviral initiation on neurodevelopment in children with HIV in Cambodia and Thailand” (N=300)
!,mfimu: The National Institutes of Health
l’ijﬁ"mﬂuﬁﬁl 8: HIV-NATO045 < Kaletra low dose in HIV-infected children” (N=24)
uvaenu: duindszanutazdudiuiamsgandne dninnuAmgnsTNNMSMIgANANY1
ﬂ‘ig‘ﬂiﬂ]\‘lﬁﬂ‘]&ﬂ%ﬂ1i, Global Fund
Wanth11a394M5: MET-THAI “Motivation Enhance therapy (MET) in Thai HIV infected youth 16-24
Years”
Lma'mu: The National Institutes of Health

Wanih Insams: HIV-NAT 077 “Kaletra mono maintenance therapy in HIV children” (N=40)
uvaenu: duindszautazdudiunamsganne dninnuAmugnsTNNSMIQANANY1
ATENINANYITNS, Global Fund
ﬁﬁﬁﬁﬁiﬂi 3M15: HIV STAR “The HIV Second-line Therapy AntiRetroviral study in patients who failed
NNRTI-based regimens” LPV/r monotherapy VS LPV/r + 2NRTIs in adult patient who failed first line
regimen (N=500)

Wan11Agan5: HIV-NAT 096 “A phase I/II study of Invirase boosted with
Ritonavir in HIV infected children 4 months to 6 years old” (N=24)
Lma'mu: F. Hoffmann-La Roche Ltd.
é}’i' 219117398: TREAT Asia’s Pediatric HIV Observational Database (TApHOD)

UHAINU: amfAR
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A case report of x-linked hyperlgM syndrome (XHIM) with unusual fungal sinusitis, poster No. 74.
Torsak Bunupuradah, Wiparat Manuyakorn, Wasu kamchaisatian Suwat Benjaponpitak. APAPARI —
KAPARD Joint Congress 2005, April 7-9, 2005, Seoul, Korea.

A study using the In-check dial” to evaluate peak inspiratory flow rate from Thai children population age
5-18 years. Bunupuradah T., MD, Direkwattanachai C. American Academy of Allergy and Immunology
(AAAAI) annual meeting 2006: poster presentation

Immune Recovery and Stopping Cotrimoxazole Prophylaxis in Thai patients Treated with NNRTI based
HAART for 216 weeks. Chris Duncombe, Stephen Kerr, Chaiwat Ungsedhapand, Anchalee
Avihingsanon, Torsak Bunupuradah, Wadchara Pumpradit, Kiat Ruxrungtham, David Cooper, Joep
Lange, Praphan Phanuphak. CROI 2006.

Randomized Study of Immediate versus Deferred Highly Active Antiretroviral Therapy (HAART) in
children. Ananworanich J, Kosalaraksa P, Pancharoen C, Engchanil C, Pornprasit P, Apateerapong W,
Ubolyam S, Intasan J, Lumbiganond P, Phanuphak P and the HIV-NAT 010 Study Team (Bunupuradah
T is part of the study group). CROI 2006.

Pharmacokinetics and 24 week Efficacy/Safety of Saquinavir/ Lopinavir/ Ritonavir in RTI Pre-treated
Children, poster No. AP 0151. Jintanat Ananworanich, Pope Kosalaraksa, U. Siangphoe, A. Hill, Chitsanu
Panchareon, C. Engchanil, J. Sankote, Jintana Intasan, Arpa Chuamchaitrakool, Theshinee Chuenyam,
Torsak Bunupuradah, Praphan Phanuphak, David Burger, Kiat Ruxrungtham. The 10" National Seminar
on HIV/AIDS, 13-15 July 2005, Bangkok, Thailand.

Efficacy and safety of double boosted saquinavir (SQV)/lopinavir/ritonavir (LPV/r) in nucleoside pre-
treated children at 48 weeks, poster No. MOPE0201. Pope Kosalaraksa, Torsak Bunupuradah, Chulapan
Engchanil, Pitch Boonrak, Jintana Intasan, Sasiwimol Ubolyam, Chitsanu Pancharoen, Pagakrong
Lumbiganond, David Burger, Kiat Ruxrungtham, Malte Schutz, Jintanat Ananworanich, and the HIV-
NAT 017 Study Team. AIDS 2006 - XVI International AIDS Conference, 13-18 August 2006 - Toronto,
Canada.

Lack of PI resistance in children failing double boosted saquinavir (SQV)/lopinavir/ritonavir (LPV/r)
combination, poster No. MOPE0202.Torsak Bunupuradah, Pope Kosalaraksa, Chulapan Engchanil,
Sunee Sirivichayakul, Jintana Intasan, Sasiwimol Ubolyam, Chitsanu Pancharoen, Pagakrong
Lumbiganond, Kiat Ruxrungtham , Malte Schutz, Jintanat Ananworanich, and the HIV-NAT 017 Study
Team. AIDS 2006 - XVI International AIDS Conference, 13-18 August 2006 - Toronto, Canada.
Pharmacokinetic and virological evaluations after stopping NNRTIs in children: a substudy of the
PENTAI11 (TICCH) trial, poster No. MOPE0206. M Lallemant, D Burger, H Lyall and study group (T
Bunupuradabh s part of the PENTA 11 study group). AIDS 2006 - XVI International AIDS Conference,
13-18 August 2006 - Toronto, Canada.

Efficacy and safety of non nucleoside reverse transcriptase inhibitor (NNRTI) based highly active
antiretroviral therapy (HAART) in Thai children with HIV, poster No. TUPEB128. Bunupuradah T.,
Puthanakit T., Boonrak P., Butterworth O., Mengthaisong T., Intasan J., Ubolyam S., Kosalaraksa P.,
Engchanil C., Pancharoen C., Lumbiganond P., Phanuphak P., Ananworanich J., HIV-NAT Pediatric
Study Team. 4" 1AS conference, 22-25 July 2007, Sydney, Australia.

HIV disclosure in HIV positive Thai children, poster No.TUPEB142. Oratai Butterworth, Thanyawee
Puthanakit, Torsak Bunupuradah, Tawan Mengthaisong, Waraporn Sakornjun, Jintanat Ananworanich
,Chitsanu Pancharoen, Jintana Intasan, Sangla Najai, Sasiwimol Ubolyam, Kiat Ruxrungtham, and the
HIV-NAT Pediatric Study Team. 4" 1AS conference, 22-25 July 2007, Sydney, Australia.
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11.

12.

13.

14.

15.

Prevalence of anemia and impact of iron status in Thai and Cambodian HIV infected children with
moderate immunosuppression (PREDICT study), poster No. TUPEB 137. Kosalaraksa P, Engchanil C,
Bunupuradah T, Luesomboon W, Sunthornkachit R, Bunruen S, Intasan J, Jupimai T, Hirunwadee N,
Lumbiganon P, Ruxrungtham K on behalf of the PREDICT study team. 4" 1AS conference, 22-25 July
2007, Sydney, Australia.

Immunological Recovery in Children starting NNRTI-based HAART in a resource limited setting, poster
No. TUPEB 131. Puthanakit, T. Kerr, S.J. Ananworanich, J. Bunupuradah, T. Boonrak, P. Butterworth,
O. Srisanthana, V. 4" 1AS conference, 22-25 July 2007, Sydney, Australia.

Immune Reconstitution Inflammatory Syndrome, right sided hemiparesis, in a Thai HIV infected girl with
severe immunosuppression. Torsak Bunupuradah, Thanyawee Puthanakit, Oratai Butterworth, Chitsanu
Pancharoen, Jasper Van DerLugt, Praphan Phanuphak, Jintanat Ananworanich and the HIV-NAT
Pediatric Study Team. World Allergy Congress 2-6 December 2007, Bangkok, Thailand.

Efficacy and safety of double boosted SQV/LPV/r combination at 96 weeks in Thai children who have
failed NRTI/NNRTI-based regimens. Torsak Bunupuradah, Pope Kosalaraksa, Chulapan Engchanil,
Pitch Boonrak, Tawan Hirunyanulux, Sasiwimol Ubolyam, Pagakrong Lumbiganon, Kiat Ruxrungtham,
Emily Labriola-Tompkins, Jintanat Ananworanich, and the HIV-NAT 017 Study Team. Poster number
586. The 15" Conference on Retroviruses and Opportunistic Infections 2008 (CROI 2008), Boston, USA.
Therapeutic Drug Monitoring of lopinavir and saquinavir in Thai HIV infected Children. Jasper van der
Lugt, Torsak Bunupuradah, Pope Kosalaraksa, Thanyawee Puthanakit, Chulapan Engchanil, Waraporn
Sakornjun, Meena Gorowara, Kiat Ruxrungtham, David Burger, Jintanat Ananworanich and the HIV-
NAT 017 Study Team. Poster number 575. The 15" Conference on Retroviruses and Opportunistic
Infections 2008 (CROI 2008), Boston, USA.

Publications

1.

Use of taste-masking product, FLAVORX, to assist Thai children to ingest generic

antiretrovirals. Bunupuradah T, Wannachai S, Chuamchaitrakool A, Intasan J, Nuchapong T, Neiss W,
Kramm K, Pancharoen C, Burger D, Ananworanich J

AIDS Research and Therapy, 2006, 3:30 ( 29 December 2006 )

Regression of a cervical spinal mass following highly active antiretroviral therapy (HAART) in a child
with advanced human immunodeficiency virus (HIV) disease. Lai Kim Leng, Chitsanu Pancharoen,
Torsak Bunupuradah, Usa Thisyakorn, Panruethai Trinavarat, Darintr Sosothikul, Jintanat
Ananworanich. Journal of Medical Association of Thailand, 2007 Sep; 90 (9):1937-42.

Double boosted protease inhibitors, saquinavir (SQV)/lopinavir/ritonavir (LPV/r), in nucleoside pre-
treated children at 48 weeks. Pope Kosalaraksa, Torsak Bunupuradah, Chulapan Engchanil, Pitch
Boonrak, Jintana Intasan, Pagakrong Lumbiganon, David Burger, Kiat Ruxrungtham, Malte Schutz,
Jintanat Ananworanich, and the HIV-NAT 017 Study Team. The Pediatric Infectious Disease Journal, in

press.
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1. First prize of the Young Scientist Award 2006 from “A study using the In-check
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dial” to evaluate peak inspiratory flow rate from Thai children population age 5-18 years”,The 22" National

Congress on Allergy and Immunology 2006, Thai Allergy and Immunology Society, 31 Mar 2006, Bangkok,
Thailand

5 19

The volunteer coordinator of 3 charities for HIV infected children and family at HIV-NAT, the Thai Red Cross

AIDS Research Center since June 2005.

1. Born to Live charities with supported by Australian colleagues: www.borntolive.org

2. Art AIDS Fund (AAF) with supported by Netherlands colleagues:

www.ArtAIDSfund.org

3. Living & Loving charity with supported by United Kingdom colleagues:www.LivingAndLoving.com
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1. Chaisri U, Sirivichayakul S, Phanuphak P, Panmoung W, and Ubolyam S. “Comparison of
the sensitivity of various anti-HIV tests in early seroconversion sera” Asian Pacific J Allergy Immunol
1991; 9: 95-100.

2. P.Phanuphak, M. Hanvanich, S. Sirivichayakul, S.Ubolyam, S.Hammer and C.Wanke. “Efficacy of twice
a day dose of zidovudine in patients with early ARC” In: Program and abstract of the X" International
Congress on AIDS, Berlin, June, 1993.

3. S.Ubolyam, P.Phanuphak. “What is the real advantage of saliva collectors in anti-HIV testing?” In:
Program and abstract of the T" International Conference on AIDS/IV'" STD world congress, Yokohama,
Japan, August, 1994.

4. Ubolyam S, Ruxrungtham K, Sirivichayakul S, Okuda, and Phanuphak P. “Evidence of at least 3 HIV-1
subtypes in distinct subgroups of individuals with HIV-1 infection in Thailand” Lancet 1994; 344(8920):
485-486.

5. Ruxrungtham K, Sirivichayakul S, Ubolyam S, Kashiwaki N, Ohi H, Omoto M, Phanuphak P.”A Phase
I/II: Safety and Efficacy trial of OPC-8221 in Thai asymptomatic HIV-infected individuals with CD4
count greater than 200 cells/mL. Abstract of Satellite Symposium on anti-HIV potential of Vesnarinone.
Yokohama, Japan, 8 August 1994.

6. Ruxrungtham K, Ubolyam S, Tirawatanapong S, et al. “A preliminary results of the safety and efficacy of
a cytokine inhibitor: Vesnarinone in asymptomatic HIV-1 infected Thais with >200 CD4 cell/mm3. In:
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Program and abstract of the third International Conference on AIDS in Asia and the Pacific. Chiang Mai,
17-21 September 1995.

Ubolyam S, Ruxrungtham K, Kunanusont C, Sirivichayakul S, Hanvanich M, Okuda K, Phanuphak P.
“Natural history of HIV disease in individuals infected with distinct HIV-1 subtypes in Thailand” In :
Program and abstract of the second Asian Pacific Congress of Allegollergy and Clinical Immunology.
Taipei, Taiwan 1995.

RuxrungTham K, Muller O, Sirivichayakul S, Ubolyam S, et al. “AIDS at a University hospital in
Bangkok, Thailand” AIDS 1996, 10 : 1047-9.

Ruxrungtham K, Ubolyam S, Tirawatanapong S, et al. “A Phase I trial of Vesnarinone in HIV infected
persons with CD4 cell count >200 cells/LLL.” In: Program and abstract of the third Conference on
Retroviruses and Opportunistic infections. Washington, DC. , USA, Jan 1996.

Phanuphak P, Sirivichayakul S, Ruxrungtham K, Ubolyam S, et al. “Randomized Dose-regimen
comparison trial of zidovudine (ZDV) in HIV-infected Thai adults with early symptomatic disease &
CD4 count <400/mm3” In: Program and abstract of the XIth International Conference on AIDS.
Vancouver, Canada, July 1996.

Ubolyam S, Kosana O, Phanuphak P, Ruxrungtham K, Sarin PS. “Lymphocyte proliferation response to
HGP-30 among Thai patients infected with different HIV-1 subtypes. In: Program and abstract of the
Forth Conference on Retroviruses and Opportunistic infections. Washington, DC., USA, 22-25 Jan 1997.
12. Phanuphak P, Ubolyam S, Sirivichayakul S. Should travelers in rabies endemic areas receives pre-
exposure rabies immunization? Ann Med Interne. 1994; 145:409-411.

Praphan Phanuphak, Mena Chuenyam, Sasiwimol Ubolyam, Supranee Buranapraditkun, Somsong

Teeratakulpisarn, Kiat Ruxrungtham, Norio Ide and Takashi Mizuno. In Proceedings of the first
International Symposium on Ganoderma lucidum in Japan, November 1997.
S Goya Wannamethee, Sunee Sirivichayakul, Andrew N Phillips, Sasiwimol Ubolyam, Kiat

Ruxrungtham, Mattana Hanvanich and Praphan Phanuphak. International Journal of Epidemiology, 1998;
27:289-295.

Praphan Phanuphak, Somsong Teeratakulpisarn, Somsri Sarangbin, Somboon Nookhai, Sasiwimol
Ubolyam, Sunee Sirivichayakul, Anchalee Leesavan, Bruce D Forrest, Carl V Hanson, Minglie Li, Chang
Yi Wang and Wayne C Koff. International Clinical Trials of HIV Vaccines: 1. Phase I trial of an HIV-1
Synthetic Peptide Vaccine in Bangkok, Thailand. Asian J. of Allergy and Clin.Immunol. 1997, 15:41-48.
Ubolyam Sasiwimol, Ruxrungtham K, Viroonudomphol D, Sutapintu P, Buranapraditkun S, Nookhai S,

Ungsedhaphan C, Phanuphak P. The First Generation of Amplic0r® (Roche) has a low sensitivity in
Quantitating subtype E plasma HIV-1RNA October 25-29, 1997, 4" International Congress on AIDS in
Asia and the pacific, Manila, Philippines.

Ruxrungtham K., Ubolyam S, Ungsedhapand C, Weverling GJ, Kroon E, Teeratakulpisarn S, Lange J,
Cooper D and Phunuphak P. October 25-29, 1997, 4™ International Congress on AIDS in Asia and the
Pacific, Manila, Philippines.

Phanuphak P, Kroon E, Ungsedhapan C, Ruxrungtham K, Chuenyam M, Ubolyam S, Sirivichayakul S,
Buranapaditkul S, Phoolcharoen W, Kunanusont C, Lange J, and Cooper D. The efficacy of combination
antiretroviral therapy with Zidovudine (AZT) 200 mg. TID+ Zalcitabine (ddC) 0.75 mg TID versus
Zidovudine (AZT) 100 mg. TID + Zalcitabine (ddC) 0.375 mg. TID in a Thai HIV-1 infected population
(Study HIV-NAT 001). October 25-29, 1997, 4™ International Congress on AIDS in Asia and the Pacific,
Manila, Philippines.

Ruxrungtham K, Kroon E, Ungsedhapan C, Teeratakulpisarn S, Ubolyam S, Sirivichayakul S,
Kunanusont C, Phoolcharoen W, Kattinanont U, Buranapraditkun S, Lange J, Cooper D and Phanuphak
P. The Safety and Efficacy of ddI & d4T : High/Low Dose Combinations in Antiretroviral Naive Thai
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25.

26.

27.

28.

29.

30.

Adults with CD4 Counts 150-350/mm3 (Study HIV-NAT 002).October 25-29, 1997, 4™ International
Congress on AIDS in Asia and the Pacific, Manila, Philippines.

Kroon Eugene, Ungsedhapan C, Ruxrungtham K, Chuenyam M, Ubolyam S, Vanleeuwen R, Kunanusont
C, Phoolcharoen W, Foster G, Buranapraditkun S, Sririvichayakul S, Lange J, Cooper D, Phanuphak P.
Study HIV-NAT 001: A randomized, double — blind, coparative trial to evaluate the efficacy of
combination antiviral therapy with ZDV 200 mg TID plus ddC 0.75 mg TID versus ZDV 100 mg TID
plus ddC 0.375 mg TID for the treatment of HIV-1 infection in a Thai study population.. February 1-5,
1998, 5" Conference on retroviruses and Opportunistic Infections, Chicago, USA.

Ruxrungtham Kiat, Kroon E, Ungsedhapan C, Teeratakulpisarn S, Ubolyam S, Weverling GJ, Kunanusont
C, Phoolcharoen W, Kattinanont U, Buranapraditkun S, Sirivichayakul S, Lange JA, Cooper D, and
Phanuphak P. Study HIV-NAT 002: The Safety and Efficacy of Diadenosine (ddI) T Stavudine (d4T):
High/Low Dose Combinations in a High Prevalence HIV-1 Clade E, Antiretroviral Naive Thai Adults
with CD4 counts 150-350/mm3. February 1-5, 1998 5" Conference on Retroviruses and Opportunistic
Infections, Chicago, USA.

Sasiwimol Ubolyam, K Ruxrungtham, G.J Weverling, Ungsedhapan C, Lange JA, Cooper D, Phanuphak

P. Comparison evaluation of Amplicor HIV-1 Monitor with added primer set with Quantiplex V.2.0 HIV-
RNA Assay and the Nuclisens for quantitation of HIV-RNA in a Thai study population primarily
infected subtype E. June 28-July 3, 1998. 12" World AIDS Conference, Geneva, Switzerland.

Supranee Buranapraditkun, K Ruxrungtham, S. Ubolyam, S Sae-Sol , S Sirivichayakul , S Nookhai, P
Phanuphak. HIV-specific cytotoxic T Lymphocytes in asymptomatic HIV-infected Thai adults with CD4
T lymphocyte >500 cells/LL June 28-July 3, 1998. 12" World AIDS Conference, Geneva, Switzerland.
Pimolrat Thaithumyanon, U.Thisyakorn, S. Limpongsanurak, S. Punnahitananda, K.Ruxrungtham, S.
Ubolyam, P. Virutamasen. June 28- July 3. 1998. 12" World AIDS Conference, Geneva, Switzerland.
Chitsanu Pancharoen, U.Thisyakorn, K.Ruxrungtham, S.Ubolyam, P.Kwaoplod, P. Phanuphak, H. Wilde.
June 28-July 3, 1998. 12tth World AIDS Conference, Geneva, Switzerland.

K. Ruxrungtham, E.D.M.B. Kroon, C, Ungsedhapan, S. Teeratakulpisarn, S.Ubolyam, R. VanLeewen, S.
Buranapraditkul, S. Sirivichayakul. J.M.A. Lange, D.A. Cooper, P. Phanuhak. A Randomized , Open-label
Study to explore the Antiretroviral Efficacy and Tolerability of Immediate Switching to Therapy with
AZT/3TC versus continuing ddI/d4T and deferred switching to AZT/3TC in a Thai HIV-1 Infected
Population Pretreated with ddI/d4T. November, 8-12, 1998 Fourth International Congress on Drug
Therapy in HIV Infection. Glasglow, Scotland.

C. Ungsedhapan, E.D.M.B. Kroon, S. Suwannagool, K. Ruxrungtham, M. Newell, N.Yimsuan, A. Sonjai,
S. Ubolyam, G.W. Weverling, S. Buranapraditkun, S. Tiengrim, S. Sirivichayakul, C. Kunanusont, J.M.A.
Lange, D.A. Cooper, P. Phanuphak. A randomized Open-Label, Comparative Trial of AZT/3TC versus
AZT/3TC/ddI in Antiretroviral Naive HIV-1 Infected Thai Patients. November, 8-12, 1998. Fourth
international Congress on Drug therapy in HIV Infection. Glasglow, Scotland.

P.Phanuphak, M.L. Grayson, S.Sirivichayakul, S. Suwanagool, K. Ruxrungtham, M. Hanvanich, W.
Ratanasuwan, S. Ubolyam, M.D. Hughes, C.A. Wanke, S.M. Hammer. A comparison of two dosing
regimens of zidovudine in Thai adults with early symptomatic HIV infection conducting clinical HIV
trials in South-East Asia. Aust NZ J Med 2000; 30:11-20.

Kiat Ruxrungtham, Eugene D.M.B. Kroon, Chaiwat Ungsedhapand, Somsong Teeratakulpisarn,
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