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Abstract: Objective To investigate the physical and intellectual development and mutation characteristics of the phenyl-
alanine hydroxylase (PAH) gene among 53 newborns with phenylketonuria (PKU), so as to provide insights into the man-
agement and genetic counseling of PKU. Methods The medical records of 54 children with definitive diagnosis of
PKU and standardized therapy until 2 years at the Center for Neonatal Disease Screening of Shanxi Children' s Hospi-
tal from 2018 to 2021 were collected. Newborns' body weight and height developments were evaluated using the World
Health Organization growth chart (2006 version), and the intellectual development was assessed using the national crite-
ria of Development Behavior Assessment Scale among Children at Ages of 0 to 6 Years (WS/T 580-2017). The gene
mutations were detected among neonates and their children, and the physical, intellectual developments and genetic char-
acteristics of neonates with PKU were descriptively analyzed. Results The 53 PKU cases included 29 male children
and 24 female children, 36 cases with classic PKU and 17 cases with mild PKU, and 30 cases from rural areas and

23 cases from urban areas. The study subjects had a median age of 30 (10) d at initial therapy, and a mean blood
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phenylalanine concentration of (1 507+685) wmol/L. at definitive diagnosis. There were 52 cases with normal height de-
velopments (98.11%), and all cases had normal weight and intellectual developments. The mean developmental functional
quotient (DFQ) was significantly greater among urban children with PKU than among rural children [(94.92+8.57) vs.
(87.65+£6.57); t=—3.498, P=0.001], and the mean DFQ was significantly higher among children with mild PKU than
among those with classic PKU [(95.55+8.76) vs. (88.57+7.11); t=—3.095, P=0.003]. There were 37 mutations detected in
the PAH gene, which were mainly distributed in exons 3, 6, 7, 11, 12 and intron 4. Three high—frequency mutation
sites were detected, including c¢.728G>A, c.611A>G and c. 1197A>T, including three novel mutations (c. 674C>G,
¢.1316-2A>C and ¢.1069T>C). Conclusions Following standardized treatment, the children with PKU have comparable
physical and intellectual developments as compared to normal children. ¢.728G>A, ¢.611A>G and ¢.1197A>T were pre-

dominant mutations in the PAH gene among these 53 children with PKU, and three novel mutations were identified, in-

cluding ¢.674C>G, ¢.1316-2A>C and ¢.1069T>C.
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Table 1 Physical development of 53 neonates with PKU
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Table 2 Comparison of intellectual development among 53

neonates with PKU

T H Item (s ?Q tfE PAH
Cases (x+s)
PKU 437 -3.095 0.003
Classification of phenylketonuria
24t Classic 36 88.57+7.11
12 Mild 17 95.55+8.76
BB CREIRI Rt 1282 0.206
Age of starting treatment
1 H#2A7 Under 1 month old 27  92.22+8.46
1 Hi#%J5 Over 1 month old 26 89.33+7.97
JEA ML Place of residence -3.498 0.001
AT Rural area 30 87.65+6.57
T Urban area 23 94.92+8.57
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i 8
I H Item T Pk th E T
Above Below
Top Average Low
average average

EfimiHeight 3 (5.66) 12 (22.64) 31 (58.49) 6 (11.32) 1 (1.89)

IATE Weight 2 (3.77) 15 (28.30) 34 (64.15) 2 (3.77) 0 (0)
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