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Abstract

A number of HIV infected children treated with 2 Nucleoside reverse transcriptase inhibitors
( NRTI) and 1 Non Nucleoside reverse transcriptase inhibitor ( NNRTI) in Thailand have currently been
facing with treatment failure and the effectiveness of the Protease Inhibitors (PI) based regimens as the
switching regimen have been questioned. This retrospective study was aimed to study the effectiveness of the
PI based regimens for the cohort of PI- naive HIV- infected children, treated at the pediatric unit in
Bamrasnaradura Infectious Diseases Institute , who failed NNRTI - based regimens. There were 55 cases
with male to female ratio around 1:1, the mean age at initiation of antiretroviral drugs was 3.88 years. The
mean age at starting PI was 9.18 years. The mean duration for NRTI and NNRTI treatments prior to
initiation of PI were 5.23 and 2.53 years respectively. The mean CD4 , CD4 percentage and plasma HIV
RNA before initiation of PI were 363.8 cells/mm® ,12.2 % and 4.8 log10 copies/mL respectively. The
prevalence of M184V /I mutations and NNRTI mutations were 92 % and 83%. Thymidine Analogue -
associated mutations ( TAMs) were found in 86 % of cases with 54% of > 4 TAMs. Twenty one cases
received single boosted PI, which Indinavir /ritonavir was most frequently used (719%). Thirty four cases
received double boosted PI, which Indinavir/ Lopinavir/ ritonavir was most frequently used ( 67%).

Comparing single boosted PI vs double boosted PI, within 1 year of treatment, the mean increase of
CD4 was 183 vs 260 cellsy/mm3 ( p = 0.5), the mean increase of CD4 percentage was 3.9 vs 5.5%
( p= 0.8) , the earliest time to achieve an increase of CD4 was 5.2 vs 4.7 months ( p = 0.5), the
percentage of the children who achieved plasma HIV viral load < 50 copies/ml (1.69 log10) was 50 vs
45% ( p = 0.6) , the earliest time to achieve plasma HIV viral load < 50 copies/ml was 4.5 vs 5.9
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months ( p = 0.17) , and the percentage of the children with viral load > 400 copies/ml ( 2.610g10) was 16
vs 3% ( p= 0.12).

Comparing single boosted PI vs double bossted PI , after 1 year of treatment, the mean increase of
CD4 was 265 vs 722 cells/mm® ( p = 0.004), the mean increase of CD4 percentage was 15.2 vs 15.3 %
( p= 0.97) , the longest time to sustain a CD4 increase was 21.1 vs 26.6 months ( p = 0.14), the
percentage of the children who achieved plasma HIV viral load < 50 copies/ml was 71 vs 93 % ( p =

0.1), the longest time to sustain plasma HIV viral load < 50 copies/ml was 26.4 vs 31.4 months ( p =

0.14) , and the percentage of the children with viral load > 400 copies/ml was 28 vs 0% ( p= 0.1).

In conclusion, the PI based regimens revealed good effectiveness for children failing NRTIs and

NNRTI regimens. However, double boosted PI seemed to be more potent and offered long term effectiveness

than single boosted PI.
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EHIH L’vaﬂ,mum NNRTI(1) (3@ nmuaﬂam 2.15 + 1.05 2.78+ 1.18 2.53+ 1.16 0.06
- Ngn) (1-38.92) (0.33 -4.5) (0 -4.5)
ARdY CD 4 n'am%'um PI 425.1 + 440.5 3923.6+ 315.1 363.8+ 369.2 0.33
(cell/mm ) ( mmaﬂ - mam) (8-1,774) (9-1,434) (8-1.774)
Aade CD4 percentage nawuGuen Pl (%) 13 + 8.88 11.7+ 7.92 12.2+ 8.26 0.56
(mmqm - §NEgn) (1-30) (1-28) (1-30)
mwasUsinaseednauue Pl 4.92+ 0.69 4.79+ 0.56 4.84+ 0.61 0.44
( logm) (3.66 - 5.92) (3.17 - 5.67) ( 3.17-5.92)
ammuwﬂmwu M184V /1 mutatlom 17/17 29/33 46/50 (92%) 0.28
ammuwﬂmm TAMs > 1 ml,mm 11/17 32/33 43/50 (86%) 0.004*
ammumﬂmm TAMs > 4 GUWUS 6/17 21/33 27/50 (54%) 0.12
ammu@ﬂaﬂ‘nu NNRTI mutations > 1 U 12/16 28/32 40/48 ( 83%) 0.41

* p value < 0.05

'lumﬂmmwum 55 'i”IEINN‘lJ’JEI wlm'sunws
mmmmuwmnﬁnawwuﬁﬂamu'wf\) UIUan
Hanon naummﬂaﬂumtﬁugmm PI agso 578
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a! v v @ 4
WNWUN 9888z 100 (50/50978) ﬁminmﬂwuq
o d'ava ¥ ' ”
294 Bunnalniianmsdeenlungu NRTI  lagsaaaz

@ e ° Al ¥
92 dAMsnMeWugNMuUMue M184V/I ( G
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mmu'l'ﬁanqu Protease Inhibitors °lumsinmgﬂammnmmmmaﬂm

lamivudine) sa89z 86 § Thymidine Analogue - as-
sociated mutations ( TAMs) Iﬂﬂ’;aﬂa: 54 3 TAMs
> 4 GUNU Tmawunwnmaﬁ'uémnﬁ AU
T215Y/F, M41L w8 D67N MUY  LazIn8as

M59f 2 ﬁ'mdmwm;j‘lhﬂﬁwmhLmﬁamsnmﬂﬁ'uﬁ:waaﬁuwna‘lﬁ'tﬁmmsﬁam (fiamﬂﬁﬂmﬁumgm PI)

v

o o
faluamsan 2

=

naniilasy single nanfila3u double Rt p-value
boosted PI ( %) boosted PI( %) (%)
Nucleoside and Nucleotide Reverse Transcriptase Inhibitors ( nRTIs)
M 184 V/I 17/17 29/33 46/50(92) | 0.28
Thymidine Analogue - associated
mutations ( TAMs)
M41L 7/17 28/33 35/50(70) |0.002*
D67N 8/117 22/33 30/50(60) | 0.06
K70R 6/17 14/33 20/50(40)| 0.75
L210W 3/17 20/33 23/50(46) |0.006*
T215Y/F 9/17 30/33 39/50(78)|0.003*
K219Q/E 5/17 12/33 17/50(34)| 0.75
Multi -Nrti Resistance: 69 insertion 3/17 8/33 11/50(22)| 0.72
Multi -Nrti Resistance: 151 complex 1/17 2/33 3/50(6) 1
Nonnucleoside Reverse Transcriptase Inhibitors ( NNRTIs)
K103N 2/16 7/32 9/48(19) 0.69
V1081 2/16 5/32 7/48(15) 1
Y181C/i 5/16 17/32 22/48(46)| 0.22
Y188L 3/16 7/32 10/48(21) 1
G190A 5/16 13/32 18/48(37)| 0.75

* p value < 0.05

gasen P ily daneazidoalumei 3 Fawun IDV/r i PI dlwnnga

@997 3 UdAIGAEN PI based regimen figithalasu

nanwg
Vi

dm38n PI
U

Mnugihe (918)

single boosted

IDV/r + AZT + ddI, LPV/r + AZT + ddI
IDV/r + 3 TC + ddI, LPV/r + 3 TC + ddI
IDV/r + ddI

IDV/r + AZT+ 3 TC, LPV/r + AZT+ 3 TC
IDV/r + 3 TC + Nevirapine

IDV/r + 3 TC + Efavirenz

IDV/r + Efavirenz

IDV/r + ddI + Efavirenz

5,4
1,1
1
1,1

I

double boosted

IDV
IDV
IDV
IDV

+ LPV/r, SQV + LPV/r, IDV/SQV/r
+ LPV/r + 3TC

+ LPV/r + AZT

+ LPV/r + Efavirenz

SQV + LPV/r + Efavirenz

23,1,1

= o= NG

@ o o @ -
wamssnsMaly 12 oy wasldauen asluased 4

@ 4
83 ( 40/48 18) dAMsmMsnareWugrey du
nnaluiianmsaeenlungy NNRTI lagwunms
Lo . .
ANERUTUBEHANIUMUY  Y181C T)1gasiden
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@ITNA 4 UAAIHANITADUIUDININH AN

PI based regimen

@

¥ waz nnedsinalisa aely 12 hau waaldauduen

néuﬁle’ﬁ'ﬂ single néuﬁlé’%’u double ERLY p-value
boosted PI boosted PI (55 9519)
( 21579) (34 519)
Nﬁﬂ?i@lﬂuﬂuaﬂ“fﬂﬂ{]ﬁﬂﬂﬁ‘u
AndALuad CD4% WNTY (%) 3.91+4.87 5.52+ 5.52 3.6+5.3 0.8
ARBETEY CD 4 MRy 183+ 460 2604216 2284333 | 0.5
( cells/mm®)
G{u«:}ﬁﬂi:ﬂznmguﬁqvlﬁtén 5.2 £ 2.2 4.75+2 4.9+ 2.1 0.5
fimsuiintiuzes CD 4 (diow) (2-9) (1.5-12) (1.5-12)
Namimauﬂummﬂﬁa
sonaumasghefiuinm 9/18 15/33 24/51 0.6
154 < 50 copies/ml ( 50%) (45%) (47%)
MwabszazMAURigaiiane £1.4 5.9 + 2.7 5.45 2.4 | 017
anUsanah¥a < 50 copies/ml ( 3-6.5) ( 3-12) (3-12)
(\fau)
sonaumasgheiiinm 3/18 1/33 4/51 0.12
154 > 400 copies/ml (16%) (3%) (7.8%)

wWuN e 12 Lﬁauuﬁn wé’ql,ﬂ?mmﬁuam
PI wamsmauaummqﬂmuﬂuLLavwamima‘uaum
mahsa 1mmnmqnuiwmwnau single boosted PI

ey double boosted PI

muwam‘s'ﬁnmmwm 12 liau L“L!ENRﬂﬂ

ﬂ']SGIWGI'INN‘\J'JEIN’quI L'Ja']“l/iaﬁl,‘l_]aﬂ‘l,‘lﬂ’]l,ﬁuﬁﬂi PI
AN m‘\’lﬂaﬂuﬂauﬂmu single boosted PI
11 98 e nau‘vﬂmu double boosted PI 19 518

ﬂl@'ﬁUEI’INWUWUN’mﬂ'J’] 12 iU HaMS3NHING LY

d
MINN 5

il 5 udaaramInavarasMegiignny wazmsnadsanalisa mevaa 12 Wau naawaauitiuen PI based regimen
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9

néwﬁlé’%’u single néuﬁlé’%’u double kit p-value
boosted PI boosted PI (30 57%)
(11579) (19519)
Namsmauauawwgﬁquﬁ"u
MW@RALUDY CD4% T (%) 15.2+ 9.2 15.3 +6.81 15.2+7.6 0.97
AIRAEYaY CD 4 iy 265+ 356 722+ 338 |557.4+404.9| 0.004*
( cells/mm3)
MIRAETEELaIUa iR 21.1+8.8 26.6+ 9.3 24.5: 9.7 | 0.14
mstiaEuYes CD 4 ( Eow) (15 - 40) (15 - 42) (15 - 42)
HNAaNIIABUTUBDINN ’J%’a
é’ﬁﬂé’mmmpjﬂ’mﬁﬂ%mm 5/7 13714 18721 0.1
1154 < 50 copies/ml (71%) (93%) (86%)
Gﬁmﬁ‘ﬂ‘sxﬂznmmuﬁqmﬁmm‘m 26.4 + 8.79 31.4 + 6.25 29.8+_7.37 0.14
naUsnali3a < 50 copies/ml (15 -41) (24 - 46) (15 - 46)
@GR
é’ﬁﬂé’mﬂméﬂ’mﬁﬂ%mm 2/7 0/14 2/21 0.1
Th5a > 400 copies/ml (28%) (0%) (9.5%)

* p value < 0.05
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NANTHN 4 War 5 WU WAMISNE
v‘igmymm'imauaummqgﬁc{ur’fuuasmsmauaum
meh3alagsan Tumemenas 12 Wau azdidunn
Tugne 12 iauusn mam‘smauaummqgﬁéuﬁu
I(ﬂil@?h CD4 #iisdu wiinan 228 cells/mm® 1u
557.4 cells/mm® Waz M CD4% uindy (NN
509923.6 U S08aY 15.2 SHUNANMIABUALBIMS
hsa wuiwé’mwéauwmﬁjﬂmﬁmmsnﬂﬂﬂ%mmlﬁa
< 50 copies/ml Lﬁ'a\lﬁumn ’;E]'Elas 47 i ';aﬂas 86

mfinsanmmslurmends 12 ey
L“IJ%EIUL“I?IEI‘IJ'izﬂ’jNﬂEj:N single boosted PI @ double
boosted PI Tu@i”mwamimauauaqmqgﬁﬁiuﬁu
SauNne CDagwiiNgy azlauanmany (15.2
W8z 5989 15.3 p= 0.97) UAWUN A CD4 udiniu
uanansiuaeneiiiaada (265 uaz 722 cells/mm’,
p=0.004) sunamsnavauasmlialuuanms
ﬁ'u'iwalwmeiu single boosted PI 1ta2 double boosted
PI

a 4
AV
= & ~ ~ oL A Yo .

nnmsAnwnil Wisudisugiheiladu single
boosted PI ttae double boosted PI WU mqmaﬂ
DS NSUMITNAEIMULITE INULANANAY
agnslsiony wurndlariganmalnnmssn
A8EIgasNA NRTI 2 63598AU NNRTI 1 67

‘a o g Y Ve o

uazuwneaiasanasuenuy gilasumsnasuen
aglunqy double boosted PI Hagndaiildeuen
(10.14 1) szaznalasuenNRTI (6.25 9) was
NUHALINRTI Alasu wnauldsuegann
QW single boosted PI aiitiadhagy NaitliadaIn
@ﬁlm%’ummulﬁa NRTI WazaNtialaInnIssne
11U Hlamamedanmsaeen asaninnu loawmwe
yiefaalasunssnwade NRTI dual therapy
nauNazlygns NRTI 2 6753870 NNRTI 1 63
v ! dgl o o k4 o % = v !
yihenguismivanialy msidenlzenau NRTI
36 N Y @ A v
illugasaaly  wwnedainwasanlmdy  double

v [l

boosted PI tive Tvuulaniien aenasas 2 fitladoen
ﬂfiuﬁlmy'%'u single boosted pilunsdnmil 819
ﬂa"]’JvL(ﬂy’hLﬁuﬂ&i&l‘ﬁ'té&lﬁﬂ’]’i&:uma’ﬂu’izﬂ%u’iﬂ
Fawunszaznmiladuen NRTI oy NNRTI Ussanas
3.67 war 2.15 4 eusau
nwwﬁmimﬂm%"mwmm'iﬂmﬂﬁuﬁ:wm

o dla¥a X g oo
gunnaluiamsfaennun nanlagsium 2 nguil

m‘sﬂmﬂﬁuéﬂmﬁﬂuﬁwmeﬁf{a’lﬁﬁmmsﬁvam
ﬂéu NRTI 5088 100 WUGMUWLG M184V ( fiaen
lamivudine) ﬁﬂ’]'ﬁﬂa’lﬂﬁ’uﬁ:ﬂaﬂﬁqm ';atlas 92 ( 46
lu 50 519) *'z“;mé”mﬁ'uﬁwulumsﬁnm’luéiwnj&m
L%aLaﬂla%ﬁﬁamnéuiﬁuﬂismﬂlﬂﬁ“” 5998937 D
TAMs ( 5089: 86 43 lu 50 18) waviiulu
Ghumiqﬁﬂ'alﬁvl,ﬁmms?i”aﬂﬂuneiu NNRTI (5088¢
83 40 lu 48 $918) §IU69 insertion WAz 151
complex lums@nmiiwuiiies seuaz 22 uaz 6
MUIIAU m’sﬁmuiﬁméau@?ﬂmﬁﬁ TAMs >1
Gi’]l,m‘ljﬁ GL‘LmEiN double boosted PI N’]ﬂﬂ’l"l single
boosted PI agdnoadauiaziaiisgiums
ﬁ&j"lj’.lilluﬂqlll double boosted PI la3uen NRTI
wifiuszaznanun SufamsszaNwsITILIL
2BIATHDENINANM
Aluﬁfawm@i’m,mimﬁnawﬁuéﬂaqﬁuﬁma
f{aslﬁLﬁﬂm'i?TaG;amguluﬂéu NRTI #99264Wane
msl,?mnmqmm'alﬂ v lawn TAMSs > 4 Fuvnis
$#SBWU Multi -nRTI Resistance 1G;’Ll,ﬂ' 69 insertion
taz 151 complex Falumsanwil z?ma'auwawjﬂm
AWU TAMSs > 4 61UV 938 69 insertion Wap 151
complex luuanansusenaiiiosany ’iSWJ"NI};II‘Ij’JEJ
w2 nq'u ﬁmaﬁméu double boosted PI 2z lauen
NRTI 3nnun oy anadiululen M3viEneN NRTI
G Rl W luluuaninamsaaen Minase 9 LN
Fadadulsziuadniiinazaasiiasan Beenauy
Th$aimumnnauas®
ﬁyugmmmsmmfﬁﬁﬂwawigqammiu

NaUMS L“\Jﬁﬂuﬂuﬁugm PI laggen CD 4 ,CD4
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percent  wazUSinatlhsalunszuaidan wunl
LWIﬂG;Nﬁ’uﬂluﬁz\iﬂmﬂéN ( 425 vs 323 copies/ml,
13 vs 11.7% uaz 4.92 vs 4.79 log REGRIZT))
fNawnanlmww‘uumumnﬁmmaumlmmam
ﬂquﬂaumsmaﬂuﬂuﬁugm PI awznslnafiseiy

TudasneuhSaily Iuﬂéu single boosted

PI 5888z 71 (15/21 518) 1% Indinavir 5780V

ritonavir 21001 888 29 (6/21 S18) 1y

Lopinavir/ ritonavir WU’i’]luﬂEiNﬁLLWVIEFﬁ]ﬂﬁEﬂ
°luﬂz3:u NRTI %48 NNRTI 53nmslasfinrsenain
HANTIAMSHDEN zhuiunéu double boosted PT WUT
sou8z 74(25/34 58) lutawnz double boosted PI
Iﬂﬂlﬁ\;ﬁ'&lﬂuﬂéu NRTI %39 NNRTISI0e Taedi

LPV/r + IDV Lﬁugmmﬁﬁmnﬁqm (5008% 67)
Fnwamsaneil uans T #gas LPV/r

= a a aa tﬁ‘d
+ IDV §Usdn5mMnwneatinng

< { o a aa o ¥
Usztdusa9lszdnSnwneedin adle

TP SOV -
namuaIndzayannanslulssindlng wazlu
andszna msAnwil waasludunnansinm
melurie 12 WWouusn  aaaeuad CD4 percent
waz CD4  fiAnIu luuanaenulunsaanga
(8.9 vs 5.5%, p=0.8 thaz 183 vs 260 cell/

s 49 Ya o - '
mm®, p = 0.5) A lnatdssnumsane lume Useine
4 4 3 Ao ed
NWUALRAY CD4 LWNZU 168 cells/mm® NdUMUN
48 waaaswdugas PI°? audszdnsawnly
msandsualisalunszuaidannialugie 12
Wauwsn wunadalessin sasaz 47 @11150
anUSinauzalhisalunszuadan 50 copies/ml lag
52828159N§0 NaTanuUsnalisa < 50 copies/

g —
ml agfiamdglszsang 5.4 oy
MANsaNHaMssn Tuseezen (12 Hou
wasdsuenidugns PI) wun ewdsues CD4
percent fitiiazy luuanmenulunsasangy (15.2
vs 15.3%, p= 0.97) ae4lsAmumuN Mndsnad
CD4 Naaulunga double boosted PI 1A1§4N

NQu single boosted PI aeNdlsSAn(722 vs 265

170

cell/mm®, p=0.004) ﬁ'z’;qmthﬁwuﬁu Tasaiiaana
Lf‘immnﬁqaamfiuﬁéuaﬁ'ﬂmq ﬁLﬂﬁ'ﬂumLﬁugm
PI fisnnn 6 1 %ﬁLﬂufwmqﬁLtusﬁﬂﬁ”‘l,g@hCD4
wWunanlumsdamumssnn®® ludszdumsan
Vanah$alunssuadoawun mmassteznany
ﬁqmﬁ'mmsﬂﬂﬂﬂ%mmh% < 50 copies/ml
hjLmﬂéwﬁu’luﬁmaqnéuaéﬁﬂssmm 29.8 Lfiau
(g980 41 Hou ‘luﬂ@:u single boosted PI U8z 46
Lﬁauluﬂéu double boosted PI mmiyagaﬁlammm
pjﬂmauﬁqéwqm) LLasWU'J'wé”mmémﬂmpjﬂmﬁ
sansnaau3anmlasd < 50 copies/ml lauanemafiu
°luﬁ”'<1amﬂziu

281915A MNNILATIEN LA ETINGZWIN
mssnwlung 2 19 wuiﬁmwaﬁuwmiﬂmﬁ
dusanaUsialise < 50 copies/ml luszae
81189 12 1hau Q]Qﬂ'h Tuza 12 1iauusn ( 86%
WaE 47% MUAIAU) WATNANISOHBUTUDINIG
Qﬁﬁ?ﬂﬁuﬂlussmmmﬁq 12 iau gJNmH Tz 12
[@auusn ( CD4 AxAY 557.2 cells/mm® Waz 228
cells/mm® , CD4% Ay 15.2 % Wae 3.6%
Tumawaadne 12 ey wazlure 12 @auusn
RGRIATED atnalsimuilaandalumsiensy
Turreszeznas 12 1oy ﬁaf\i’wunu@?ﬂmﬁamm
Lf‘immnﬁcjﬂamﬁm 11 uag 19 98 °luﬂfc):u single
Waz double boosted PI muadudilasuenanuny
WA 12 @au

ﬁ‘iﬂ‘\ﬂﬂﬂ’]'ﬁﬁmﬂﬁ %uﬁumﬁmsm{aua
gounduanslniiiulssansmnaes m{lﬁmnau PI
'lumssnmwﬂmmﬂ'waummmnm’s’mmma
81§03 NRTI 2 fr5INAU NNRTI 1 62 wunluzma
12 @auusnuaamssny  UszanSamwlumssnmn
Iait,mnvl'wh”uswiwﬂziu single boosted PI Wag
double boosted PI athlsﬁmmﬁa@mamﬁnm‘lu
Se8vE W12 LHau WuN 81g"5 double boosted
PI ( 5088 67 ﬂlumiﬁnmfrﬁgmim LPV/r + IDV)

aasanalsualsaloviunn  wazey CD4



11sa1imuqﬂm {% 34 aiud 2 w.e. - J.9. 2551

> Y . o ) & & o o
El'lﬁ’lul’ﬁﬁﬂij]&l Protease Inhibitors 6l‘la!fl’l‘ﬁfl‘i:li’lI‘él“Ll’flEll,GlflGl\'5]l,’tjill,t”_l’l:ivln”_l’]

LA NTUNINNDD single boosted PI 28383100195

ﬁnmﬁtﬁmﬁmwagatﬁmmu €90 89N15NISANEN

NN 1

ananssnUszna

P v v o
YUBUAN NHIILNNY UAIININAUNUN
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