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Abstract: Objective To investigate the influencing factors behind the follow-up compliance of patients with low/no
phenylketonuria (PKU) for special medical use, in order to provide a basis for regulating the follow-up of PKU patients and
ensuring the effectiveness of special diet treatment, Methods A survey was conducted on PKU patients treated in Urumgqi
Maternal and Child Health Hospital for over 1 year, from January 2010 to December 2020. Interviews and questionnaires
were conducted with their caregivers to collect and analyze the current status of PKU patients undergoing special diet
treatment, and to identify the influencing factors behind their compliance with follow-up treatment. Results Patients who
had received neonatal disease screening, neonatal gene diagnosis, and maternal Down's screening during pregnancy had
better compliance, with statistically significant differences (3* =5.753, 10. 993, 9.189, P<C0.05). PKU children with
parents who had a college education or above showed significantly higher adherence to special diet treatment (y* =8. 321,
7.415, P<C0.05). PKU children with parents having a fixed occupation also showed higher compliance, with a statistically

significant difference (3* =20. 626, 7. 895, P<C0.05). Patient age, interval of buying special diet, number of blood samples
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sent and enrollment of normal age, all had a significant impact on the follow-up compliance of PKU patients with special diet

(y* = 19.443, 8.090, 69.482, 12.001, P <C0.05).

Conclusions

PKU is a treatable genetic metabolic disease.

Strengthening health education, formulating standardized follow-up plans and procedures, and improving follow-up

treatment compliance are crucial in enhancing the treatment and follow-up effectiveness of PKU patients.
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Tab. 1 Compliance of special diet therapy in PKU patients
with different family conditions in four prefections of

Xinjiang Uygur Autonomous Region(n, %)

Fz 3 FrEEH X UMM PKU BE R EIRIT X
W 175 155 L 119 4 I 155 8 (431 200
Tab. 3 Compliance of special diet treatment and follow-up
of PKU patients in four prefectures of Xinjiang Uygur

Autonomous Region(n, %)

A BB R RAER ME P

B3 B RAEE KRR SE P

A S SO AR
[ dY 31
KL KU 50
B 55 SRR
SLLS3aN 28
KL KU L 53

11(35.48) 20(64.52) 8.321 0. 004
31(62.00) 19(38.00)

8(28.57) 20(71.43) 7.415 0. 006
32(60.38) 21(39.62)

AR

e [ 5 Bl 13 2(15.38) 11(84.62) 20.626 <<0.001
[ 5 Bl 51 35(68.63) 16(31.37)

Ak 17 3(17.65)  14(82.35)

BRI

3 [ 532 4Rl 23 7(30.43)  16(69.57) 7.895  0.017
[if] 72 HRM 46 29(63.04) 17(36.96)

s 12 4(33.33)  8(66.67)

Giit g3 X (y* =5.753,10.993.9. 189, P<C0. 05),
W2,

20 P EE ML XU b N AN [ A A0 PKU B 1Y
FEED IR YT MNP B (], 20D
Tab. 2 Compliance of special diet therapy in PKU patients
with different screening conditions in four prefecments of

Xinjiang Uygur Autonomous Region(n, %)

Hi I 1.839 0.184
148 K 49 23(46.90) 26(53.10)

B 14 7(50.00)  7(50.00)
B B b, X 15 10(66.70) 5(33.30)
i 7 X 3 0(0.00) 3(100)
B AR 19. 443 <C0.001
<3 18 16(88.89) 2(11.11)
3~6 33 17(51.51) 16(48.49)
=6 30 7(23.33)  23(76.76)

TSI e B 1 1) B 1sF ) A 8. 090 0.018

<3 44 28(63.64) 16(36.36)
3~6 35 11(31.43) 24(68.57)
>6 2 1(50.00)  1(50. 00)

PE S Wik ik s (@il ) 2. 289 0. 130
<3 50  28(56.00) 22(44.00)
>3 31 12¢38.71) 19(61.29)

I — 4 Il R 3 A R B (O 69.482 <<0.001
<10 42 2(4.76)  40(95.24)
>10 39 38(97.44)  1(2.56)

T 1% M e A 0.154 0. 694
B2 72 35(48.61) 37(51.39)
% 9 5(55.56)  4(44.44)

% 1E H I A 12. 001 0. 002
= 40 12(30.00) 28(70.00)
& 8 5(62.50)  3(37.50)

RAZE/AFE 33 23(69.70)  10(30.30)

A i Bl ML A2 A P&
i i} A 3.800  0.051
= 66  36(54.55) 30(45.45)

B 15 4(26.67)  11(73.33)

B A L s i A 5.753  0.016
& 64 36(56.25) 28(43.75)
w 17 4(23.53)  13(76.47)

B A JL 3 2 A DU
B 71 40(56.34) 31(43.66)

10.993 0.001

7E
w 10 0€0.00)  10(100.00)
S TG 0 A 9.189  0.002
= 45 29(64.44) 16(35.56)
7w 36 11(30.56) 25(69.44)

2.4 PKU & %454 % 7 B35 W L6 R H 9L
S5 R W  PKU &5 R B IR YT BE U5 M 18 52 e
PRI 2% 2 AR ) S RE 1 () B B[] 3 — 4 3% A
I B YRR TR AR A LA G AR R BN L Tl
SK R B 1 TR] R B[] B R T — 4 I 36 A B> 10
W AR A/ AFCRE DT AR M B Gr L 22 5 B Be it 2
X (" =19.443,,69.482,12. 001, P<C0.05), hL
%% 3,
2.5 PKU & & 6945 R4 55 fo Phe R E ¥4 2 R
FEAS A A W5 b, 0 s X VO e PKU B R &R

J7 Il Phe YR BEFE<<3 % .3~6 & HI=>6 L2435 K
(6. 4475.86) (4. 79+4.02) (9. 54 6. 42) mg/dL,
X R HAS 2 X (F=6.226,P<0.05), fEfFE
WBIF AR AR ATRE T I Phe e B 45 i 250 1) 35 7=
JEE A s AT R — M B R R s 4 (4. 9406
47(58.02%).30(37.04%) . 2 F HAH G it % & X
(3 =34.741,P<<0.001),

33T it

3.1 REHBEHILSPKU & H 4287 RMABY
Fom OB LN O A R R AR B B A Y B e
— i AR LB 1 2 B IR T L TR AT R AR
FET 3R 8 1 S A, X b A BB A KGR
X FEH2 Wi PKU ) E B2 Wi trz — -
WL R BT R IR YT B AR R R 2 R G i B
i BB R W IEE AR EE . BT, Bk L i
AR BN S54SR A &R RS HOE 3L
HEE 425 KA B8 B — 2 H R B A LR I O A
M2 58 Z 0N RS EeE B,



« 194 -

TR LB PR A K 2024 4F 2 4 32 B4 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32, No. 2

W A AT A L B A R A L A2 TR A ) it
e o PKU R AR A2 F i ify 77 30 A [ )2 T
PEAT A 12 W25 A AR B fel R 20 AR Sk
O 4 At 2E BE VTG T OAAE A T R B PKU R /Y
FEECIA T AICR DT 2 A N B SR B AR 3 B
PRU J&— P Re R 00 57 WA 00 - 52 M 38 % % 1
SR OLBEDT TAE 32 3 — % BRI . A0 I8 7E B 45

| Bk L #EPhe |
: ¥

WRTE M PR A 1) e ALK 5 BB St 0 4 fiE e = F
EH ARG U G BB LR A R T
W 75 4 5 ORI A L B 25 L B A A8 4 [l 2
0T T BB V5 . 58 800 3¢ 8 E FEA TR KR T T
TURE D D AR A 1l R S B ] G HR RS B B D7 O 58
A AR COL D 1) o BT 488 o Bl 17 36 97 MO A S 488 o 42
DX A B R T &

¥
Phe<120pmol/L
(Phe<2mg/dL)

Phe=120pmol/L
(Phe=2mg/dL)

!

HEBRPKU 2 H A A W% % Phe

PRUFH M S 227 TR
o NE IR U]

L4

v
Phe<120pmol/L
(Phe<2mg/dL)

Phe=120pmol/L
(Phe=2mg/dL)

IS SL0R I HEBRBH,

HEBRPK U, W 44

'

l

BIEHPA
Phe 120~360pumol/L
(Phe2~6mg/dL)

BIEHPA
Phe 360~1 200umol/L
(Phe6~20mg/dL)

#2JLPKU
Phe=1 200nmol/L
(Phe=20mg/dL)

FE WK 5 A Phe

[

|
RN AR K EER)

LA AR ETIRTT i 58

| et ik |

I A 4
l 3.5 WK V5 # Phes (B th 448 50 1R 2555 )
R R):
5 13 | (4 b b e AR s ik Ak

A 1
Fig. 1

3.2 REREWE L PKU & F 454208 AR
#Hw  PKUWREIGITE - MKW RS 7,
HARYT RO IR R B U7 Y 7 2R MR K R AR
M. AR LR BR B R EIRYT M Phe ¥k
JE 55 AC B B A AR 0 4% B 8 A G, R IB R 2K
0 1) A1, A S T RR AR O BRAE R B AR
AU A AR W SCAR R O R & R DL B AR
IR At 2 I b v LA B2 A7 e ) e AT
W SR RSN MR As R EA L A,
TR ZE A e L 3 NS =i P S A |
PKU BERITIKM N EZE RN E ., 2T xR,
MDA 1 8 5 LR T (A B I v T AR O 22 1)
B FEE L PRI A, ACRESE 1 B A [
8 Bl B A PE B A o A 18 RO 9 R 22 L 22 TR I
AHXF AR E . £ [n] U2 H AT 5 WG T i) — A E A
LA R 4. 93 %0 M FBE NI IR T B K B

Kl s B R F AN GEA F TG
R 2 iy Tt T B0, ST 2 4

EESS

PKU (& & BV 77 % K i 7
Follow-up plan and flow chart of PKU children

VIUREL s R BE ™ i e B3 SR 5 45 7 BB 3 T 75 1Y
fik Phe &4, K $i i5) W 0 1y Phe ¥ B, 5 208 % 1
Phe ¥ B2 sl 8K ™ B2 IR T ROR .

3.3 PKU & &5 &8 77 AR5 H 0L AT R A P 69 %
o AHESE TR [RAE IS B B PRU B35 AR M AE
R E XS SIRRLRIE A & . ARV,
WA LI 00 R 36 97 B DT AR OE el R IR T
RN 23 B 5 B[R] P HE RS T T B AR IR <T3 1
PKU BE IR E R IR A RS E 6097 RN
AL Phe ¥ B4 61 AN AR, AR 3~6 Z 11
PKU 35 # il 7 SR 58 (L& 38 £, J0 ik T A% S04 T
e, BE U5 97 RO PE R [, S B Phe Y AN R
FE P RSCR AR BRI B 5K T B S v VA 5 R A
gl PKU MB35 3 8 g 450 ) 8, A BF5E 12
/R A5 IR Phe IR 2 S 80 BB T BE UL AT
AL 20 BRI B It AR >6 2 PKU B



TR LB PR e G 2024 4F 2 45 32 B4R 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32,No. 2

+ 195 -

PRl B R S I 2 AR, FOK 0 R AR W IR
£, 1l Phe ¥ 5 75 5) 68 H BE AR ¥ 0 90 L BE D76 97 4K
MERFEE TR, A BT 2, BE MR BRI IR
PEREAR . B0 e w0 A0 B 2 R 45 8 N £ B0 . O
BEG I RE 1 K Az 6 B A A 0 1 1 BRI B 1 B o g
W, R, s R K A IR E #Uk PKU B
i R B KL FE ik PKU B Y H 2R
F128 o 6F B B 05 FURR IR TR 78 43 1) B A R 2 32 K
7 $2 TH Bl 15 96 97 4R P BRR B3R 7 R o AT Aol
ARG . BHET. R EIRIT PKU M7
2, 0F HOE AR K — Brusf 18] 9 # 2 oE — (9 36 97 7
EPY L MR R RIRIT T RE A A R A
FNA K BRI ) e 55 A . B A PKU B
VA5 B A A BR BE R A B B DA B R S K
2 232 Ao U 3 924 X RS b A RS SO TG
WL AR . T Ah B T A 5 O AR B R
IEfR s LT 2 0 5 B 5 32 [ R AN B L DR R RE 4 U
Uikt

ARG 1 AR IR 36 K B> 10 R PKU
BEHB VAT IR L, PKU B TR &
TRYT AL R P AR G AR % 0 199 WS If. Phe ¥R,
BERFEIRIT RO R B H B i R KB S ok e
Xof BT R 1 R 40 B2 O TR R TR
FilFlg e & . PR UL, 8 I R BE U7 T A b e 01380
OGB4 N G Wa g A 85I, 80 % ik e | 35 )12
20 N sE A B R B R R R R R R
UERE A M R 1 6 46 28, DT 4 T Bl 7 36 97 MR O
PASEREN, KEZ 8 PKU B &2
BEE] 60 % DL b, 44 H X0 A 25 5. 05 WK R
AROCHR IR 7 LA B 8 9% 55 1E A 75 228 0 B A0 g
57 ) [ SR8 P R Bl O L WU S 2R T A
3.4 PKU & #4R477 o Phe R EEHHRE A
VAT S PR B e b X DU b M PKU B 35 4% 836 7 I
Phe ¥ B 78 A [F) 47 % h £7 75 25 5 R IR YT Phe ¥k
JBE J ) 200 SR s T L DR R R L AR I <3 2 1Y
PKU ZRK X TR IT 2 72 v il Phe #e B2 4% il 2%
R 1106 B R v o A I N IR B R  RBR R S 4R
il s KA R IR T PUAT IR s R =3 i) PKU
FARIFEE BB, — 0wl TR K 5T W AR
s —Jrm . T PKU BB F £ 8 A
B H B E IR, REUN Phe ¥ H AR EHE
Bl BN T Rl 2 R G sz i RV . R U R 0 1
Ui AR R On s B0 (1 & A R SR A 19 R IR T
PSR SR AT B BRI S o, R R TR K
X PKU B0 1IN AKE B 36 o7 Bl D7 O P S AT

{1 PKU H 2 i fde i,
4 B B

PKU J&—Fft il [ 1T 4% 136 57 B 388 4% AQ 3 1
LA L R RS TR EIRT . BB BIERE
BT A LN Ui A5 B V7367 T AR (B2 I T AR 5
ARAEIAF BAR A W25 2R . PKU & B3R 7 BT
A PR AR A T 2 OGRS T) SG U I A A O
BURG BT A JLB 0 0 A 12 L BE U5 KBTI O, OF 4
TARR B b B0 BRE A S 1k 2 B M T S
PRU B 1) 412 B BRI $12 i F AR B b ) [R] s 52
3R B AR EL IR P R e SO T Bk A
L # PKU BE IR Wi & ¥ (9 Phe & &, i
BRI YRR . A RTR T PKU B BRI
18 AR A B LS B 7 3 O R AT R TR AT B T Y
Ji Il

&% ik

L1 e pgak, AWy, A 79 B BRAE 09 I R S8 B F ma [T ], AR s 2
WAh AR, 2020,3.:226-234.

Huang SZ, Song F. Clinical practice guidelines for phenylke-
tonuria[ J]. Chinese J Medical Genetics, 2020, 3:226-234.
(in Chinese)

[2] Longo N, Dimmock D, Levy H, et al. Evidence- and con-
sensus-based recommendations for the use of pegvaliase in a-
dults with phenylketonurial J ]. Genet Med, 2019. 21(8):
1851-1867.

[3] Lu LH, Xia ZX, Guo JL, et al. Metabolomics analysis re-
veals perturbations of cerebrocortical metabolic pathways in
the pah(enu2) mouse model of phenylketonurial J]. CNS
Neurosci Ther, 2020, 26(4) :486-493.

[4] Ganji F, Naseri H, Rostampour N, et al. Assessing the
phenylketonuria screening program in newborns, iran 2015-
2016[J]. Acta Med Iran, 2018, 56(1):49-55.

[5] Xiang L., TaoJ, Deng K, et al. Phenylketonuria incidence in
china between 2013 and 2017 based on data from the chinese
newborn screening information system: A descriptive study
[J]. BMJ Open, 2019, 9(8) :e031474.

[6] Romani C, Manti F, Nardecchia F, et al. Cognitive out-
comes and relationships with phenylalanine in phenylketonu-
ria: A comparison between italian and english adult samples
[J]. Nutrients, 2020, 12(10):3033.

L7] rhAeTRbs B 25 AR Bl T 45 45 i % ol 28 53 2208 A= L O
EEFW, PARRESS LR S R E SR, T BRI
SRR EM A IR B LR R &, % RHE
PR P2 A Tl B Z A IR VAT 5 R W BRI ] AR LR 2
#252019, 57(6) :405-409.

Neonatal Screening Group of Birth Defect Prevention and

Control Professional Committee of the Chinese Preventive

Medical Association, Clinical Nutrition Group of Pediatrics

CFH4 207 1)



opE LB R 2R 2024 4F 2 A4 32 B4 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32,No. 2 .

207

[24]

[26]

Chen J, Li R, Chen YS. Surveillance and analysis of perina-
tal birth defects in Chaozhou City from 2019 to 2020[J].
China Health Standard Management. 2022, 13 (10):9-12.
(in Chinese)
Shin J. Risk factors for in-hospital mortality in premature
infants with critical congenital heart disease[ J]. Clin Exp
Pediatr, 2020,63(10):391-392.
Yoo BW. Epidemiology of congenital heart disease with
emphasis on sex-related aspects[J]. Adv Exp Med Biol,
2018,1065:49-59.

BTUSCHE . SR A
E RS A LS [J]-

[org W O 4= 24 30 M A B S O AT R
I PR ZE BE 2% 7. 2022, 50(2)

[27]

Wi B :2023-04-12 f&E HHF:2023-09-21

165-169.

Jia WY, Zeng FY, Wei J, et al. Epidemiological analysis
and influencing factors of birth defects during pregnancy
monitored by hospital[J]. Clin ] Medical Officers, 2022,50
(2):165-169. (in Chinese)

WMz BV A L S 11 366 58 AR L SE R L E
o % 5 AR H A 0L 2» AT L], 1P BR 24, 2022, 44 (14)
1605-1609.

Huang YY, LiJF, Mo SS, et al. Analysis of the screening
and detection of congenital heart disease in 11 366 newborns

[J]. Guangxi Med J, 2022,44(14);1605-1609. (in Chinese)
AXRE WIRE

CEEES 195 50

[8]

[10]

(11]

[12]

[13]

[14]

Branch of the Chinese Medical Association, Clinical Biochem-

ical Genetics Professional Committee of Medical Geneticists
Branch of the Chinese Medical Doctor Association, etc. Con-

sensus on dietary treatment and nutritional management of
phenylalanine hydroxylase deficiency[]J]. Chinese ] Pediat-

rics, 2019, 57(6):405-409. (in Chinese)

JBEE s AL A DR A L3 AL 1R 0% A R
R[] W05 . 2022, 1(1) :13-19.

Gu XF, Han LS, Yu YG. Screening status and prospects of
neonatal genetic metabolic diseases in China[ J]. Rare Disea-
ses Research,2022, 1(1):13-19. (in Chinese)

A XU B VLT, S, R TR PR AE BT RS O A N A D 12
SHl)]. REBE,2018, 3(23):121-123.

Chen M, Liu QB, Jiang N, et al. Mass spectrometry screen-

ing and genetic diagnosis of phenylketonurial J]. J Systems
Medicine,2018, 3(23):121-123. (in Chinese)
Schwartz TS, Christensen KD, Uveges MK, et al. Effects

of participation in a U. S, Trial of newborn genomic se-

quencing on parents at risk for depression[J]. ] Genet
Couns, 2022, 31(1):218-229.
Pereira S, Smith HS, Frankel LA, et al. Psychosocial

effect of newborn genomic sequencing on families in the

babyseq project: A randomized clinical trial[J]. JAMA

Pediatric, 2021, 175(11):1132-1141.

Borghi L, Salvatici E, Banderali G, et al. Psychological

wellbeing in parents of children with phenylketonuria and

association with treatment adherence[ J]. Minerva Pediat-

rics, 2021, 73(4):330-339.

RIT R, R, BRE. N LIR TN R R ALl B 2 0E KR
YRI5 i (R 3% 43 A L0 0. o I s LR 4 35, 2016,

31(10):793-795.

Wu WL, Li FX, Shi Y. Analysis of influencing factors of

dietary treatment compliance in children with phenylalanine

hydroxylase deficiency[J]. Chinese Journal of Practical Pe-

diatrics, 2016, 31(10):793-795. (in Chinese)

Wi, £TT. RWE IR S ILRITIRGL R 7 HM

Bm P E L1 R 2. 2014, 17 (29):

3457-3460.

Yang LZ, Wang DD. Analysis of treatment status and in-

fluencing factors of treatment compliance in children with

Chinese Journal of General Practice.

2014, 17(29) :3457-3460. (in Chinese)

phenylketonurial ] ].

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Y %5 B #9:2023-04-06

W AR, XM . AT DR E R R T RN S
G % & 0 B L1 B0 BE 2 4 ik, 2015, 44 (11D
1483-1484.
Wen ZY, Li FX, Liu HL. Relationship between early
treatment compliance and prognosis of phenylketonurial J7.
Shaanxi Medical Journal, 2015, 44 (11); 1483-1484. (in
Chinese)

WEE, 24258, KT E PRAE L
M E¥,2014, 25(19):2840-2842.

Yang L.Z,

ERHOKEHEIEL]]. 1

Li R. Study on the level of intelligent develop-
ment in children with phenylketonuria[ J]. Hainan Med,
2014, 25(19):2840-2842. (in Chinese)

Walkowiak D, Bukowska-Posadzy A, Katuzny L, et al.
Therapy compliance in children with phenylketonuria youn-
ger than 5 years; A cohort study[J]. Adv Clin Exp Med,
2019, 28(10):1385-1391.

Didycz B, Bik-Multanowski M. Blood phenylalanine insta-
bility strongly correlates with anxiety in phenylketonuria
[J]. Mol Genet Metab Rep, 2018, 14;:80-82.

Kumar Dalei S, Adlakha N. Food regime for phenylketonu-
ria; Presenting complications and possible solutions[J]. J
Multidiscip Healthc, 2022, 15:125-136.

Kenneson A, Singh RH. Natural history of children and a-
dults with phenylketonuria in the nbs-pku connect registry
[J]. Mol Genet Metab, 2021, 134(3):243-249.
Wiedemann A, Oussalah A, Jeannesson E, et al Phenyl-
ketonuria, from diet to gene therapy[ J]. Med Sci(Paris) ,
2020, 36(8-9):725-734.

McWhorter N, Ndugga-Kabuye MK, Puurunen M, et al.
Complications of the low phenylalanine diet for patients
with phenylketonuria and the benefits of increased natural
protein[ J]. Nutrients, 2022, 14(23):4960.

Jameson E, Remmington T. Dietary interventions for phenylke-

tonuria [ J ]. Cochrane Database Syst Rev, 2020, 7
(7):Cd001304.
Pessoa ALS, Martins AM, Ribeiro EM, et al. Burden of

phenylketonuria in latin american patients: A systematic re-
view and meta-analysis of observational studies[J]. Orpha-
net ] Rare Dis, 2022, 17(1):302.
Mainka T, Fischer JF, Huebl J, et al. The neurological
and neuropsychiatric spectrum of adults with late-treated
phenylketonuria[ J]. Parkinsonism Related Disord, 2021,
89:167-175.

&5 A #3:2023-09-06 AL LHEE A% 1B I8



