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ABSTRACT

Background :

Obiective i

Method :

Result

Conclusion

Antirehoviral drugs (ARV) are beneficial to HIV infected children, their

lives are improved. Now antiretroviral drug resistance is the main problem

in treatment, so early detection of resistance in HlV-infected children were

the keys to success of treatment and suppression of the virus.

To study the risk factors and prevalence of antiretroviral drug resistance in

HIV- infected children.

A retrospective study in HlV-infected children in Prachomklao Hospital,

Phetburi during ]anuary 2002 to December 2008, who received antiretroviral

drugs and devided into two groups, those who responded to treatment

and those who did nol We compared risk factors of antiretroviral drug

resistance between these 2 groups and study about pattern of ARV resis-

tance from Genotype drug resistance testing.

I A total of 132 children entered the study; There were 122 (92,4%) children

who responded to treatment and 10 (7.6%) who had drug resistance. The

risk factors for antirehoviral drug resistance in HIV infected children were

duration of treatment,the initial regimen of ARV ,the changing of ARV

regimen ,HIV risk factor and poor adherence (p < 0.05).The most common

initial regimen of ARV in both grouPs *65 JJ(+d4T+NVP and the most

common codon mutation was M184V'

: First line ARVs are effective and improve children's Quality of life'If there

is drug resistance,modified regimen which are more expensive are needed'

Physician should realise and be aware of factors for drug resistance'
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fi r mrrEnuirfr nr:fi ourduqv r!duurfl uo n:i,ioarf,urir ttisiru'[ud:ufl fi qv rfr trflu

: rfii o fl nur n:rrq n un vfl e{'udfi zu o Fi o nr: do ar frruhiotu{r-rr a r6n fi n rtio

rouloi ii u riu nr :inurlu T:uyr a r! 1 Ny,l I vE o xJ rn #r,i'uyin uyiu:ri
: ufl unrr f, nur f, oura al"'u {rJ': u 16 n fi n rdo rotiloifi l6'iu ur frruhin lu n 6fi nfi rrrrE

ca-Y'?d.
(nfifinrfinfi nrrf, orou[oi; nejuurunur:r']unri! t:uilururoilrvEorrn#r

d6)
oiuuin ruu :qi Iu: vrai r u -rJ n. n. 2s4s -2s51 Trr ufi q r: rur E r n rn rus{ nr :ifi q d'u

v v ' , :---nr:inur fiu ruo-: rfi o ur-iu rir-hu oon rflu z n aju n on dufi mor auau dour frru
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L-:io uo vn njrfi [rj mou nuou riour frruI']in liio ur; f, nur ruiar rfi arf,oH o
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Genotype drug resistance testing?r o u {rJ : u n { u d'o u rvt' d u m :r e
, lu:vuirutl vt.A. 2s4s-2sst n fifi nfi rnu (n fifi n r6n fi nr rdo rozloi; nojuurunrr:

r?unrr! I:ulryurrr ovr:vq or rn fir'i'uuin ruz:ui 161frur frruI:ia uri rfi n fi n

rdo rorloi,f,r u1u 1,g2 nu yru'irfi r6n fi n rdofi uirtir u do ur firuhin dru:u 10

nu (io u o v 7.6) nlrlo'i'ufi fi zu o ri o nr: iio ur fr'ruhin a drufi riu dr n rp (p<0.05)

Ifi uri or ua 4nr: fi rr rdo,:vu v n orlunr:ldiu ur frruhio rorloi, nr: uJfi uu

grru',firrhio rorloiuoy poor Adherence ulffJ:urfinfidourfi nr:
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Lj:vutnlYguovtJ:vturlil1fi-rlilquil61nrlJuoul

nirulrf-rlon !:v tr nlvuv{l (rJrul: n ra pr dniu

rr:n rd o-rj u.n. 25271 rro v:wr rrri'r}Iu-r-J u.rt.

25312 qrnn 6il {f nrmr: rnr, fi n uni{n aiuradutfr

rinr:vru rvrn rrov rrvri{r,tfl uifun:td

:rufiunr:fi nrioorn rrri { gn lirhifi 16n fi n riio

iouloi fro4onou:u-lrrrivtur nlvvll-l$olor:luqz

ru iuii 31 rrnrrnil v.A.2551. fi{rJ:ur6nfinrriio

rotloirj:su 1t\ 12,gg4 nutul:v tr n1ylu'

In uf, u6nfr il ur firu1:io't'ruru 7,000 nu4

rJ:v rvr nIvruIfi riutfrur firuhin drraiu

{finrdorotrloi fiuurritl v{.n. 2535 loruriu

In:unr:l#u1 AZT riourtj v{.n. 2543 l{u'l

firuhio q m:arl:v fi uEnrvr 4uiifi trr otirufi os

g tf,n (HAART) tfluurm:5runr:inurunv

lfiuura rfluuzuuurunr: trirfiulinr:ur firuI':io
Aa

uotLoi :vd'ltrfr (National Access to

Antiretro- viral Program for Living with HIV/

AIDS: NAPHA)5 taun:vvt:':u nror:ruqtr lutl

v.n.2547

t:uuurur nu:sq oil tn firId'hiuinr:

n fif,nar firuhindrraiu (fi n riio rotiloi fru uri

fi quruu 2545 lnrui':ufi orYuourin: uvrvrrjlS

villlttnutufl tEiau (Medecins sans Frontieres,

nz.wqnuAaloiuduocianlziloafilul'tiAaooGnfrntianriallulsrtxu'tutantvqound-r
praalmce and Risk t'actofi ol Antirctrcoiral Dmg Resistance in HlV-infected Childrm,Prachomklao Hospital

MSF-Bf {iu rfl uou dn:r{ruur uo ntu 16 nq vlfiiu

u1 uo vnlr rrtrovrruriaurJfr r-Tfi nr:1nu1ri fi ol4 o rir

rionrtl u.A. 2547 6ul6rtird'luflun:cv:ru

f,rorrcuquluTntr:nrt NAPHA duriolrlfi
r{ruurrflu1ntunl: NAP (National AIDS

Program) turlogiu

turdou fruzounr:inur {r-l':u t6 n q vfi
& . 4 v lv y--.

nr:fr qr:rul?'l 9,1il'l uuuE'l tuuDl o u 114u1 nlu

1':ioviolri *u,n*rililfirirvunrur mrn

ruurv r u n r:l#ri n r : {fi nr uiio rotrloi / (tl r u ro nr d
ae v Y I v

nr u [6: vu!il Nn!r ufluqunlv{ o']uvul n1

fier:rur ufirir rfin{rlru'ir rflufroulfiilur frru

hio fiqvfiql:rururom:du5ruriou tiurFnev

fraurruur g ufirr t#n:urror riotdouuov
; ) qu & I v v.

iltir rililo tfro L14u'l14u14iln0onqflovilolJ1 nu

d'nrlonrolritfihionorufiuiSd'our' un:r vottiu

nr: rduur frruhio 6 n:f(u5ruluf,rJ':a r6nii

lrjrnulfiiuururriau (ARV-naive) fi nlru

dr fr'ryurn rfl ouqrnfir1rj1fi at n 61urrosfi nrt

da ur rfi niiu E srirtrifr outdur 6 m: fi'o urduo vfi

rirtri.h u q uiiu uo vfl rgur ri r u l mruur d nur n

ernnr:6nur riou rirldsjruuou {fi nr rdo ratiloi

uov{rl'lu ronrd vruir rirtriuirulunr:inur

400,000 urvrionurioi-t drtddrudruluqirflu

ririnurl: na'l ulonr o drurir ur frru1-:fa

il:vurru 14,500-18,250 url oi o nuri o-r-lt
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rnrurinr:f, er:rur iiutdsr frruhio raulaitu{rJru 16nfi n rdo raulai,

als<1il oru 1-3 "1-l a'ls 3 il
olnlt$f,Ftuynunfifin CDC Category B/C CDC Category C CDC Category C

or WHO stage 3,414tO or WHO stage 3,4 or WHO stage 3,4

: v rTu ffi n rfi o nur'lufr n CD4 fi n'::fr Er:rur iiu ur frrul:io roulai
%CD4 <25% <25 % < 25 o/o

raia :vd'lrfinrfionur?

ufin CD4 (cells/mm3)

< 1500 < 750 < 200

innrJ:voudil

rfi o f,nur nrriltn uovflq{'u rfi uufi fi zu o

' A v 1 - 6) u', 6 a J r -Fl0n1: Ftoul ntu Lltd tuzuu?u rFrn mFi ru 0 Lou [01

I:uuulur oymya olJ rn fit i'uufnr ryrtr:li

V-a
? fln [[RU?Onlt

I

AJU?Uil6NU'I

{r-hu r6nfr n uiio iazloi fi uirlfiilur
frruhinlulunfrfl nfi rnu 1n frfin r6n fi nr rtio

rouloi) neirurunrirrr?Lniiil I:uyrarlrn
yl:vqalun#r d'uyfnrryrt:r_ri rYurrri 1 ttni-tnti
yt.A. 2545 f,u 31 dutlnu ,Ur, :vUsrror 7 -U

?dn'ttfinu]

rflunl: fl nur uttlrjauy o-u (Retrospec-

tive descriptive study) Tn u fl nrgr qr n r-lz: v rfl uu

z o u (rJ: a r6 n fr nr riio roz1oifilfiil ar 6'ru
hfo larq rYuuri o-rs tJ) lunfrfinfrrnr* 1nfrfin

qa:r-
tFinnFtru0[0?J to1) nolurunur:r??Jnt:].J
T:uyrarlrnvr:yeou rnfr'r d'uuiBr u,rr:ui Tna

ulu rflun aiu r6nfitfr6m:f(ugru (mou muou rio

nr:inur) $nsn 6jil r6niiIfi6 n: nio u rTn uhj
rnrug{nr:ifr edanr:inurfil rfi 0? (Diagnosis of
Treatment Failure) f,nurnJiulrfi aurlolo
.il - 

t

t{r [rJuocf,ouorJ:cifi uosn.]rfnur ?t ou {rhu

'frnrts z nnju rfror,lrrJqd'urduurianr:dour

f,nur nrruu n n1r do urEl n n'rri rn:r y#

llu0vtdunuov Genotype drug resistance test-

ing u or: {th u n aju da urfr du rrl-tE

nr: uUa Na uavi ra:rcrirlof, Ai
- ae a qe -^ ^? rnl'ts14u0u 0 [nu [u fl0 mriluy{tlruu-t

rfi o aBur u dn"*rfilluo u r: n {u ry-: o thu d'r u

rirnrrud 5au os rir rq6iu drurduu ruuu-l ml5lu

tfinnA Chi-square test uflvf,fi fi r8r:irn:rsri
lduri rirodd ratio rfr oirn:rvvdn-lruilufiud
:cu'jruflq{u rirrlloionr:daur nhraunrlfifi

tiudr6'rgvrrr:nfifiyruofift (p<0.05) Inrutd

lJ:un:ldr riqrJvrrrrnfi fi (SITS version 11)

-uaUIJ]UfrilYI

rn rurinr:ifi q du n r:fnur du ru or
(Dagnosis of Treatment Failure)e fio

1. nr?Ey{uiliu.trurdororloiu-tnn.il

2,000 copies/ml unr:Ifiiunr:inurdruur
frruI'rinrauloi adruou'irf,lJou..ru 6 t6ou
(virological failure)

2. rn ufi ar on1zirlr*+ddfu rru rdo
rouloirio ugirffif,ier/mt ud.: n iluur CI u n.jr
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3. :vh'urfintfionu1'l CD4 rfiu

flaunir 50 tsod/ou.uo. r,rei'uIfiurfrruhin

rotloirr t f,l raio:cfrlrfinrrfiorrtrr CD4

dnd\rlrlnniliounv 30 ornrireu4a (Immu-

nological failure)

4. :sh'urfintfion?Jl? CD4% onou

ilrnnil 3% uia:crtiuufinr6onul'l CD4 arl

o u rir n'jr ri ounllinul (lmmunological failure)

9'l!
n?sotjo$tnnlu[??fl

MT = Zidovudine

ddl = Ddanosine

3TC = Lamivudine

LPY /r = Lopinavir/ritonavir

d4T = Stavudine

EFV = Efavirenz

NVP = Nevirapine

IDV = Indinavir

-flonl?finu'l
n1xr$d I unnurioqoii'ilrJzou{r-lrur6n6nriiorotlaiiiltiurfrru1:ingm:dugrurrot6rtry,u'.r

- .ta- 3 a )av. 4Characteristic rf,nfi166n:f,ugru rf,nfi1fiXn:fiaur p-value Chi-square

(N =122) (N = 10)

Sex-no. (%)

Female

Male

Age-no. (%)

0-1 y.

1.'6 yr

6-15 yr

Age-no (%)

Mean

Range

Weight-kg

Mean

Range

0.36 2.03

73 (se.8%)

4e (40.1%)

23 (18.8%)

43 (35.2'/,)

s6 (46.0%)

11..4

3-15

17.3

5-72

12] (99.1'/,)

1 (0.e%)

7 (70%)

3 (30%)

o (o%)

2 (20%)

8 (80%)

10.7

5-15

18.7

5 -36

10 (100%)

o (0%)

a
611r144n1?ff ntfr o-no (%)

Matemal hansmission

of delivery-no

.8%)

0.52 0.40

0.03* 4.66

0.37 0.80
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(N =122) (N = 10)

Feeding-no (%)

Breast feeding

Formula feeding

ARV Treatment

no (%)

ARV experienced

Naive

CDC Category

no (%)

CategoryN (asymptomatic)

Category A (mild)

Category B (moderate)

Category C (severe)

0.10

6e (s6.5%)

s3 (43.s%)

2e (23.7%)

93 (76.2'/,)

20 (16.4%)

48 (3e.3%)

36 (2e.s%)

18 (14.8%)

3 (30%)

7 (70%)

0 (o%)

10 (100%)

0.26 1,.24

3.430.33

0 (0%)

6 (60"/,)

1(10%)

3 (30%)
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preoalence arut Risk foctots of Antirctr@iral Dmg ksistance in HlV'infected Chililrm,Ptachomklao Hupilal

n'l?'tod Z uonrurioqofirurJ:vifirtovn"llinuluaufi,tl':ur6nftrrrdorotlaiiilfiilnr:inur

firuurfiruI':in rauloi

UAUO}IU?U

#ug"'t (N =122) (N = 10)

Mean

Median

Range

Mean

Median

Range

Mean

Median

Min-Max

:vn'udnrdanum CD4 (cells/cu.mm.)

223.1

153.0

5-797

291.44

103.0

0-2998

3TC+d4T+NVP

AZT+3TC+NVP

AZI+3TC+EFV

3TC + d4T+ EFV

AZT+d4T+NVP

tv#urfiardaatnl CD4o/o riuf,u (%)

8.46 6.10

4.00 3.50

0-48 0-26

rvuc r?o'flunrtlf,iusrf,ruhiorotlai (r6ou)

42.33

41.00

0-126

41Q3.6%)

2s(20.5%)

28(22.e%)

7(s.7%)

o(0 %)

33(27.0%)

8(6.s%)

17.30

9.00

6-51,

0.01*

6(60%)

2(20%)

0(%)

0(0%)

1(10%)

2(20%)

2(20 %)

0.489

0.000*

0.000*

(Odd ratio=31.66)

0.438

X'4.276

n'ririlfit ufl n:urf,ruhio ratlai

nrtfi n rdoqasTanraurriau

Poor adherence 2(1.6%) 10(100%) 0.029*

x'1=711



a

?'1?6lrn1ruflYlti

Ir.:ntnurnnin:rnu E3uvrf q?ild

con
<j co

$s

co <iNcOH C.l

\n a.le{ c{

E {i ii- ; i ;i i
= =? ?? t + d+ +

? En nt t e Ee Ig tF Hf F- .+, .t+ +

gEH g

rHes =-j S 3G
SilgE 

=E 
E q B3gsEEJSq A E EqI3=*8t: = z H:

sa3gEE=EgEeaS:6
EEEsH9FBEHEEggEE

= i= iE i B ii ii i4 14 4 ? ?4 7g PE 55 5 H HU g
!l b! -o-d E d i-B Eil. [.+, .rit) ,j J' J,*, *i iH HH E r HH I
E =E =R 

I E 8E I
= E6 =s, X 3 3R 

=
nSnorocrHi-jScrj6I\(\F;N

q
N

No\N

cO

a
a{
o{

6llo
co

6tO
cO

co

dnf,u lttl?tA

er)\o c{c.l N

co coO\N@ro

coHco \o

ro o\tOi

tO O.

ON+..ia.t e.l

ro coNtso\6

@
O\ tO

ro ro

co

a- ,:
5F

-E

E
Ej

EiE

-e.

tl
U

=(-
=

'e
F

"F
G)

\6
IF
6
fa,

60t
6
0)

(u

(,

o
bo

t
q)rx
o
tro
U

c!-?
lBl

GI

et6
(-
Er6
E'

6

(,
\o
$
U

6
!n
o
U

o
a
oo
6
la

(-

=IE

(-
D

.(a
'!G'!F

D
C"

)=e
6
D

lca
))
(a
D
a-
ll-

6
=nHro

N
.aN

a.l

IED
F



4i -) ' t hultianotdnfratiantlailu[z,snu1ulan*qaundtifr za ofufr | alluqnuac,)1luLdttttfron11aal1q

\nftnl-tuv.ttlu 2SS2 Preoalence and Risk factors of Antiretrmiral Drug Resistance in HlV'infected Children,Prachomktao Hospitut @
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60

D50
g
Src

$

n

10

0

m7N G190A l59K 115.V K1O1E K1@N l.?oR tQ19E l?0R LlW L$P L89M Ml84V iA6l T2l5F V',l(EAV179D Y181C

rhurndr codon Cnrrnlu{

ntrod 4 r{r uurjuCodon ii tfi nnr:n orur{uii air uun mru:vUu t1 Nlfilfii! Ur fr1u

riu:vustrorfildiuur

Sguvt?o'lnll

fiuur (rfiou)

titu?u mutation

(n'rumiu)

drurnir: Codon fitfia mutation

19-24

> 24-50

>50-70

>70-90

5

6

8

6

8

1

4

5

6

10

K1 O3N,K2OR,M36I,H69K,L89M

V1O6A,M 184 V,I13V,M35I,H69K,L89M

Y1 81 C,M1 84V,K2OR,M35I,L36P,H69K,L89M,I93L

M1 84V,K2O&M36I,L63P,H59K,L89M

Y181C,M184V,I13V,I15V,K2OR M36I,H69K,L89M

M184V

Y181C,M184 V,L1OV,M36I

D67N,K1O1E,M184V,G19OA,M36I

Y181C,M 184 V,I13V,M36I,H69K,L89M

D67N,K70&K101Q,V1 79D,Y181C,M1 84V,G190A'T215F'

K219E,M36I
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etonliFtrnul
Er n nrl fi nulrioq oorn nU:v rfl uuu ou

y\ d - A 1 aA1 yv

flu?u rnn rlFt r?Jo lou Lo?yt LFlt!nlt:nul n?uu't

6'ru1-rinrouloi iifiorqriaun'ir 15 tl m&uuri

rfiouun:rnu u.A. 2545 fiur6au6'urrnlJ yt.Fl.

2551 :u:vuur?ol Z tl fi{r-hur6nftnriioror
1 ai y d a
Loifi rtlrrnrurinr:f,nurr{uvuat 192 nu rnu
e d, 1 ,u ;
uoUorl'r LrJnrju nlrrufi 1 fi'trJlro riluaon rflu 2

,t a -^n qlJ Fl1il [nilfln1:?u4flun115nul0ti run']

(Dagnosis of Treatment Failure) fr'ud nojuii f
y \ d - -/ 1 -)
HU-tU rnn rl n ru o r0u Lo?fi rlou fluou m onr:
v9y1u
5nur6'-ruurfiilL?5fl airu':u 122 Au finrflu

iouov 92.4 unvnniufi z frinu6nfirrrdorou
'? a i"
t oi fr tri n ou fl uou ri onr:inur 6t uar frru
hinl{r-t':uriour) 6i'ru?u 10 flu finfluiouny

7.6
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