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[(HE] B N mAEIREHR AA-PKU2 X 1~8 B HNEIIRAE (PKU) HBILIGIT A S e 4tk
FiE 2009 4F 7 2011 4 5 HORAHTIE . TP, ABRUEXR . Z2P0ImRIR 5L, A 1B E TS 4
AN PKU L 121 41, PPl P E SRR 7 AA-PKU2 37T . TRYT 8 J81 2% 32 JilJs iR LM RN %R (PHE ) #e% |
BHERHE (1~4 % Gesell I, >4 % WPPSI 8 WISR-R %) . B, . Ll ME . IRER. FEYi6e.
LG AR KT 55 1ML 78 IR AR AR A L O R A 0L, R AA-PKU2IRYT 8 JEIAI 32 JilJa L i
PHE V& -2 KF-4300000 353 + 253 361 280 umol/L, SIAYFRAT (487 =327 umol/L) #itk, 22FEG 43X
(P<0.01) 5 JAJ7 8 A 32 A= 1Ml PHE ¥ )% < 360 pmol/L B4 HIZ N 65.5% . 66.7%. 1E Gesell ¥EITAL Y
FJLH, AA-PKU2 JRYT 8 JEF1 32 Ji 5 Bk B i SiRyT il b= S gt 3, (AR T Redcs n sy,
1 WPPSI 5 WISR-R 5 PGB ELA, AA-PKU2 IR 8 A 32 Ji i B R LLif R B ( P<0.01) o AA-
PKU2 IR97 8 JEIAN 32 JA e LI Bim . AREE . Sk SIRY7 AT LA BN (P<0.01) , SRFHBIEH JLE
HIFERRAY . JRYT 8 JEA 32 R BJLIKAEA . AFEA . fTAKA . SIHEE, Hh =8, WS EIREA .
1o B P R B PR K S SR R PR KO IAA Y, ARSI . 5 AA-PKU2 JGYFHOCHA R i &4
TR 25% (36]) , BIRREETE, KREPRABN G, . & BN EFRHF AA-PKU2 8 &= 1~8 4 &
JL I, PHE ¥ FEAE 360 wmol/L LAPY 5 3833 & il B LI PHE W, muGESJLME ES, e JLIER
AEREENTE, HIGRNHZA . itz mELRILRIZRE, 2014, 16 (1) : 11-15]
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Efficacy and safety of a phenylalanine-free amino acid-based enteral formula (AA-
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Abstract: Objective  To evaluate the efficacy and safety of a phenylalanine-free amino acid-based enteral
formula (AA-PKU2) in the treatment of children with phenylketonuria (PKU) aged 1-8 years. Methods A
prospective, open, self-controlled, multi-center trial was performed, enrolling 121 PKU children (1-8 years in age)
consecutively between July, 2009 and May, 2011. Enteral nutrition therapy was administered for 32 weeks. The data
on blood phenylalanine (PHE) levels, metal development, weight, height, head circumference, serum nutritional
biomarkers (total protein, pre-albumin, albumin, total cholesterol, total triglyceride, low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol), and measurements from routine blood and urine examinations
and from renal and hepatic function tests were collected before the therapy and at 8 weeks and 32 weeks after the

[k H ] 2013-11-06; [ 432 HH) ] 2013-11-25
[VEH A ] HE%E, &, %+, FTEN,
LfEEE | ROES, B, #d%.



ERGECEBE ]
2014 4F 1 H

b E %A ILA R E

Chin J Contemp Pediatr

therapy and were comparatively analyzed. Results  The mean blood PHE level at 8 and 32 weeks of AA-PKU2
treatment was 3534253 and 3614280 umol/L respectively, significantly lower than that before the treatment (487+
327 pmol/L; P<0.01). The difference in intelligence quotient scores before and after AA-PKU2 treatment was not
significant (P>0.05) when assessed by the Gesell tests in children aged 1-4 years but significant (P<0.01) when assessed
by WPPSI or WISR-R tests in children over 4 years. The average height, weight and head circumference at 8 and
32 weeks after treatment were significantly increased as compared to these measurements before treatment (P<0.01)
with absolute levels similar to those in the control children. In contrast, the mean values of total protein, pre-albumin,
albumin, total cholesterol, total triglyceride, low-density lipoprotein cholesterol and high-density lipoprotein cholesterol
at both time points were not different either from those prior to the treatment or from those in the control children. Mild
diarrhea was the adverse events associated with AA-PKU2 treatment, which occurred in 3 (2.5%) cases. All these 3
patients fully recovered without treatment. Conclusions The phenylalanine-free amino acid-based formula, AA-PKU2,
is effective and safe in controlling blood PHE levels and improving mental development with adequate nutritional support
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TRNERRIE ( phenylketonuria, PKU ) E—FPe
RAEBAGA B, T HFIE RN 2R R 1
ez, FEEILERNRNER (PHE ) Joikf:
ARG, A SRR 2 B FG Y,
UL PHE & RN S 8O 2 R 50 & AR AT 38
e Y, LR REA T, I RS J k
iRk, —HME, HIRIT T E RRBAAG . fE IR
P IM ek 8 SR 48 5 F HEATIK PHE IREYRYY, K I
PHE e & ¥ il 76— 22 1998 B, -kt O L Al b
ZRGAA I P, Ik, PKURIFRIE S H
PR dERFINL K PHE W EAEAIE R . BAERTE I,
Frde [ S E P ERENL A 120~360 pmol/L ( HE
FE PR AE TR IR UL XS T2 8 0 PKU BBL, w32
-BR 480 pmol/L ) o AT PRAF 5T 1A 56 24 5 i
B IR AA-PKU2 A7 PHE MR L RIE 5 #
R, T AR PR 2 O 7 R W 0 48 5 R0 o R R A
A5G0 MK PHE TR, ATl PHE ¥ EEK
FAEIRYT BRI
1 #AR5HE
1.1 RIS
2009 4F 7 H % 2011 4F 5 H LI K24 BE2E B
B LR B Be o R B GT y, BRAH H AP
Bt Jbmt RS — BB . (LR B rE T 0 2 (gt
Bt VRS K B A B B R B AR R B ) AR
PN AL R EBE S, AN 1 B E T 44
A PKU &L 121 ], Hrer 5 70 ], 25161, A
VEbRAEALEG . 4R 1~8 %5 AR5 LR KA
#0120 PKU (i2Wibr S 2% T A a0 & 1 26 L
TiAIIFHE ) 5 2 S = KA I PHE ¥R
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=T 360 pmol/L; A= iARMERR 2 KK oiike i
PNEBEAERE . HERbRERIE . B A
AR Py S A YRS B = 6 ) 5 X
WFoE 259 Sy bt AR B R (/NVF 2500 ¢)
HEPIL(NF37 8220 5 BA MRG0
Pediss A SE Ve TERERH ;A o [ T A
T BT IR B AL B A N R R
SR IR sl N G R B T B s P RE
( SGPT/ALT &, SGOT/AST K TIE# M FFR) 5 &
e w CALEFR FIE#HME LR 5 Ba™E
4 B (Anao i R4, PER RS, T4k
RE. WHWRG . WIRAE RGNS ) Hik
THARE; RBETIREZH (WkELR . SO
Wiskott-Aldrich ZEAAIE ) BCA SR 5 AL
A 30 d WZ T HAR 251 R ot A
Wi g LK I 22, Jo3k 3 WB R SE LT 9T . AR
RAERHZE RS, AR EREK
ke P NS B R ES
1.2 FHik

AUBE . JF. A BRiEXTE . 20ttt
e A M A4l T T L AA-PKU2 (1 92 [/ SHS
International Limited $21t ) , #R¥g (JLBI2E) B0
W CLESMERREMEEG TR M
WHE Y, AR 25t i R 176~192 g/d (1~3
BEIL) , 212~232¢/d (4~6 B EIL) , BRG]
Fl (45 7~8 BAERY B PKU FOL B I &)
N BE P R M Bl 75 R e . AR T AN 32
J&, AYIAEIRTT 8 JEA 32 JE AT A S
LAAVEREPRIE B, IRE L. B DR BITETG
JYET. VAT 8 AL 32 R TR I, I AE A
FE RN RF (/) R AAED .
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1.3 BIEFH

FE PRSI PHE 3B ; R RETE
Praodh B . IREE ., Sk Mg SRR B
M5E (1~4 % Gesell % >4 % WPPSI 8, WISR-R ¥ ).,
1.4 REHEFH

SEE R A TR bR CICE R R E L S Dihe
ARAIE LA RO R () RAEE D
1.5 SitEHH

K H SAS 9.1.3 s, IERS R E
TORLRYIE £ trifEE (xs) TR, EIESHM
TR FORH A R R . B H o 2551
TORMA P AT BRI BCRT ¢ ka5, R IEA /00 Bl
1 2EAFE R AT FLBCR ) Wilcoxon £F5 Fk
G ; THECTRER IR (R R ) A THA
P<0.05 HESAZITFE L.

2 H£R
21 —MEHER
Y 121 1 (570 B, “stpl), T
AR 38 £22 A, AR RE T 17 4],
BT 5N 14.0% . FAREFRPRTERF & RAEIREE
R TN oo % = Y € e oA T =23 G L B R T
2.2 j&¥T/aI PHE iRET

EVRITET RS, JRYT 8. 32 JEAY I PHE ¥
IR FE (4391 S=1425.5. 1048.5, P<0.0001,
P=0.0005) , 433 FFET 101, 90 pmol/L ( Hh %k ) ,
ULER 1. /Y7 8. 32 JiJ5 I PHE ¥k FE 45 i 76 H A5
TEFEI (<360 pmol/L ) A4 ¥ il 5435l S 65.5% Fil
66.7%.

Rz 1 BIFEIEM PHE iRERILLE:  (xxs, pmol/L)
Fisf ] % PHE ¥ &
NEvig:i) 113 487 +327
VAT 8 JH 113 353 + 253"
TRIT 32 JH 105 361 + 280"

a: HIRITATELE, P<0.01,
23 BIrEES. KE. KBENTL
YR 97 AT B, AA-PKU2 G797 8 J& )G )L
By AREE RSk B 2 (4300 $=2831.0.
1768.0. 1027.5, ¥J P<0.0001) , B, KEFL
Bl 7 1.8 em. 0.6 kg, 0.3 em (%) ;

AA-PKU2 3397 32 AR LB . R EE sk IR
R (43 9] $=2525.0, 2514.5. 2117.0, ¥
P<0.0001) , G, REFSKE BT 5.6 cm
20kg. 1.Oem (%) o WK 2,
Fx2 BITEESES. KE. LB

(x+s)

Ay ] BEC B (cm) PREE (kg) S (em)
TRYTHI 121 93+ 16 15+6 47.6 +3.4
1BYT 8 JH 111 95+ 16° 16+ 7° 482+2.4"
BIT 3208 104 98 + 16 17 +5° 489+22"

a: SIRITHTLEL, P<0.01,
24 BITREBNEEKFENEL
I Gesell I 1EAl B ILH, 697 8 JE A1 32
JAJE BRI SIRITI L, Z2RTGEE L (4
W =176, 1.89, P=0.0836. 0.0641) , {H 4} i1
T 05, 1.9, BoR T BEEMEHE N WPPSI
5 WISR-R VAL i UL, 3697 8 Jil 5 32 JiUS
SEERIGT AT RS (400 =563, 559,
P<0.0001 ) , SRR T 11, 14 (PR o
W 3,

(x+5s)

®3 ATEAIEEREEMNLILER

i Gesell WPPSI 5, WISR-R
W T wEm G GEE
IBYTHT 75 73 £28 31 80 + 21
IHIT 8 JE 64 74 £29 24 93 £19°
AIT 32 A 60 75 + 31 25 95 £ 20"

a: SIHITRTHE, P<0.01,
25 BIFEMEBEEFRFERNETL
IRIT 8 JER 32 s SR . HEEE . T
HEH. BAHEE, Hm=6. KFEEEA. &
FEARE O SIRITHEEAM Y, WEIEREEEN.
2.6 Z&EMHTMH

AR IR FE A v, A R & A T
181 Ik, KA 66 1, 2 bW iE Y51
15 ( LR iE R Y & AR 126 IR, IETE & A1)
W10 ) 5 TEARSEM 1 6], BILEGR,
TR ALIRAE BEiRTT, tRBEiZWEh “BIaR”
W& W SR 25 Y T e JC oG, 5 F5R 25 #H
KA R = RIR B s, & A 34611 2.59% , 3 Bl ),
BINERERETS, %o Ab B Bl OG5 Ab B 58 R R
JEIE R AA-PKU2 IR EI697 .
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H T PKU 2SRt Rt BT
WAL, RIT TR BR AR 2%, (H3RIT R (42
B4R 2 0 12 5 kAR s ) |
Wt PKU LI I AR ARG 1A I7 A AN
P — A0, JU ISR PKU 4 LI 4 F5316 )7 .
2002 4 — 5 R HURR ) Z2 oD A SR HRE AN,
THMPERIE, PKU B3 (91 PHE ¥ B S2bx It
RREUARAEZLR (AR EER P4 256, /T 10 211
Bl A 30% M ek, i 15 2 R
KIGILE, X—HBEE] 80%, 3 MH Tk 5 78
St AT AR — e R, AR JLEE P

AR T PRATE S R 56 24 5 P SRR R AA-
PKU2 &R & PHE (N E =M R, &A HAh o
AT R IR . KA. HAER. 7Y
B e . HE A Y8R 25%, Wokibs
Y1 51%, JITA (R0 Y5 o A H & BT A5 105 329
i, BERE#FEE LM RN TR KIS . dEE
. U AMME TR EZME R, FE R
il PHE M4, FIA RS PHE YREE, TR 66
RERAT, WEEREBEEK.

AW 5% B A A 4 BB L BE A I PR IS Ui B
F3 0 B F8 S 500 IR AA-PKU2 32 J& I 45 & 1%
PHE Tk &, TEIGYT 8 J& AN 32 i Jm i PHE 44 il 7¢
360 pmol/L PN &I %5358 65.5% 5 66.7% ., —
THZE U A 3 A SR 1 B I PHE K3k 5 Y
Mo sl K B ARE BB 1 2 LT 88%,
1~10 2 K 74% . ARWFFRIALEBILFR N 1~8 %7,
UL PHE /KSF- 3551 24 1 w3 [ 58 H bR (109745
Fe A5 SCRRARAE AR L ™0 HAb AR HITE 360 pmol/L
DAY R LT 185 R LA A i BRI e 39 e Al 2
AT S il HA S A Ko

BRE DT, AHEGE 7R H Gesell 2 PEAL 1)
1~4 % 1y B L, AA-PKU2 3G 97 8. 32 i 5 &
BREIBIFATH L 2Z SRS EE X, BAK
WP R B KRB 4 % L BB ILF,
IGIT 8 JERN 32 A i A B RIR YT R AT I R
#, ULHH AA-PKU2 367 % 1~8 % 1Y PKU &L
RERBA L, MRS E WA &SRk E —
o Clarke 2 " UXUE . XTIRBFRLE R BN, K
PR BEAT IR BRI (14 7 /D AF PKU BB AFTE 22

St T 3 Ao R R BRI R o 2 e Fnkat s B AR
B B R A AR PHE TR 9497 7T B fIK PKU 8L
I PHE ¥ B, FLR 0390 A8 K8 w349 47 350 43 ik
3, $EUR PKU B35 M 1 s A8 K 80 0 0 5 S 3
43 7] 36 Y. Seashore 25 4R 3, 40 S PKU 45 JL
ABREIRE, FEEACE T iR, HS5ARREIRE
(A2 E IS ) AR 56, (R AR BRI, PHE ¥k
PRI R N, R AR A . B
e S N I T A5 R R, IR YT IR I A
41 PKU BILEREX e & BT HEM T4
BLERITAL, TWANBL A IRYT AL J1 K B K- W
WIEE TR &IRIT4, WX 3 48 LAY KIH
FERAE DL AR R o DL AR IR YT ALY
BREKFE2 RIS TRCAIRITIERIL, thiks
U 19 1] PKU BOLIEST T XEE, Hop 8 fil
JL#EAT TR PHE TREVEYT, 734h 11 Bl LREEAT
BIT, TR, W 2 LR RER B L.
RN, IR 2 ABJLR B C B E 2,
1RIT R K PHE TR T 418 BE/KSF I i TRk
TTIREIRITAL . iUl T AR PHE 3%
PHE %7 i #5 i 1L PHE ¥ B /K - 76— 19 H ARG
Bl A X 3Bk G P A B 22 R GE AR 005 . 4EHF PKU AL
IERMERER B A EEE L,

AL R BoR, BN E TR AA-PKU2
Aell 2 BUJLIER AR R TN E . AA-PKU2 JAYT 8
SRR 32 JEJE ERLI B, REE L Sk EESRYT T
WK, SRR BIIER LE L B AR, 1,
252 4 W HEAT T — 3K PHE 1K &RY7 PKU 1Y
I PRAFZE, WuEBl T RN & PHE B3R YT P fxd
PKU LA TR B iR YT Al 2 LI IE R A K A
Ao

ARG ALK AA-PKU2 Y897 1A 350 P #E 47
THgE, X HZ R T g, 7RG IR
o, SR AWAHLHARFAFAR
R kA 3 (3R, 2.5%) , BN REE
15, ZXPREAL PR B TG T AL BRI 58 R JF3E . AA-
PKU2 IR AT, UL AA-PKU2 IR Y7 1Y % @tk |
i 2P R Ao

R, TEE XTI N E SRR R AA-PKU2 1 5K
P52 IR R BT 45 5 19 7B, UEB AA-PKU2
eI RdE I 1~8 % /LY PHE ¥R EE7E 360 pmol/L



%164 51 T E Y RILFLE Vol.16 No.1
2014 4F 1 H Chin J Contemp Pediatr Jan. 2014
Pl W ‘]iﬁjﬁ 1~8 % %JLEﬁiﬁﬁﬁ =T #E dietary compliance in the management of phenylketonuria[J]. J
Inherit Metab Dis, 2010, 33(6): 665-670.
S AT A R L I PHE We B, 7703 S L 9 8 pherit Metah D, 2010, 350
e [7] Clarke JT, Gates RD, Hogan SE, et al. Neuropsychological studies
jjk H, Hﬁé‘l‘i Eﬂ%o on adolescents with phenylketonuria returned to phenylalanine-
restricted diets[J]. Am J Ment Retard, 1987, 92(3): 255-262.
(2 %= 3 #] (81 TR, SR , W . PR I LI R I R
B IS [J]. T XA LRHRE | 2006, 8(1): 13-16.
9] Seashore MR, Friedman E, Novelly RA, et al. Loss of intellectual
[1] Dobson JC, Williamson ML, Azen C, et al. Intellectual assessment L . . . . .
L d ehild R ) Pediati function in children with phenylketonuria after relaxation of dietary
‘1)977 6(‘)“;”88;;‘;27“ ildren with phenylketonurial]]. Pediatrics, phenylalanine restriction[J]. Pediatrics, 1985, 75(2): 226-232.
I o L o) B R KR KTRIRE (Z000) L
2C >ndations the tary management > 2t a.
ecommendal 10]’1‘-3 on the dietary mdnagen?en of p .eny etonuria S S RO R WU ], P E AR e £ 2004,
Report of Medical Research Council Working Party on 8(1): 27-28.
Phenylke ia[J]. Arch Dis Child, 1993, 68(3): 426-427.
A ‘l‘“l’““f“[” b P L 1 [() ) 1 b DB KR SRR RLAR ). 1
t stitutes ralth Gonsensus ve nt 21
al .1ona HQ'I utes of Hea : onsensus Deve Opmlin ane Y2575 . 2008, 38(1): 24-26.
fatmnal Instlt:tes ;)It Healthitonsensus‘ Devel;pment Lonferen;e (2] Ui UG R A AL, &% LRVBFSCT . e L2
\tat.em'ent. phenylketonuria: screening and management[J]. DR LEEARTE . B K/ B Fsk B AR bR M b A K
4 PIed:;ICTL;g:QI;S(ﬂ Z;ii_gjé; AR TPA: R | 1996: 53 MER L) TERLFIAGE . 2009, 473): 173-178.
o R [F} o R IW PR iy e s S % ORI IR
[ ] alter N ite ), Ha , et al. How practical are recommen E@llﬁ};ﬁﬁﬁﬁ EF'EWEEE%JAF?%% 2006, 14(2): 112-113.
ations for dietary control in phenylketonuria?[J]. Lacent, 2002,
360(9326): 55-57. N - .
(A SCHmE . XBI5HT )
[6] MacDonald A, Gokmen-Ozel H, van Rijn M, et al. The reality of !

- HE
.
I

(PEYSRILEIZEE) 2014 ERE A FLAGE

CHERSAILBRRER ) 2014 4 (16 45 ) 25 1 3R 4 S0 B BRI R

A ENR o AR R AR TR A A T H 48

WZ R R R, e SR OB o B X E IR T TR B (—Z ) RAT RS TR E ),

Tony Yang, 10 47 B i}, b I) B4 A2 K248 v [ SE AR L e R

H P HE A/ NE o

CRERYAOILBZE ) ST R it

EF‘ Iﬂ—‘:l i[’f—tjtjq’?ﬁtu\ﬁ?gﬁ
2014451 H 7H





