-1180- aBR/NJLSMEIZEE 2025 4 12 F4 24 %55 128 J Clin Ped Sur, December 2025, Vol.24, No.12 ||| G

- I R AE € -5 S 1K -

ZLLAn 8 2= PASO A Ak it filg kB AE 1 45
JF kR >
RE H Mo BIA A& MHEE AEK

I TILE ERE A, IR 518038
BAEVEH A &b Ik, Email ; szetyyek @ 163. com

[B=E] BB R E P450 A RSB FAGE ( cytochrome P450 oxidoreductase deficiency,
PORD) I IRFFIE B2 il s ik B o A eI T L3 B B i BHISR ) 1 41 PORD LI IR
TERE DL A 3R PAS0 AL IR IR BRIEAE " ¢ 41 (R PASO S AKIR G POR LA Ryt & ],
e E N T 7 B2 2 AR 2 SCRER 5 A eytochrome P450 oxidoreductase deficiency” . “PORD” | “ cytochrome
P450 oxidoreductase” .“POR gene” N3] , K22 PubMed, Web of Science $4J 2 AH 5 SCHik ; Ko 2R BT BR Sl
2004 41 H 22025 48 1 H 42 IRON A G HEBRARE VL5 HEAT SCERAE >, 6k s LM AR T e IX i
PRFFE AR ZAFE S AN 3R P450 4L 1L 5L ( Cytochrome P450 oxidoreductase , POR ) B K 58 728 J 14
HWAT RS . &R BRI, 7T A 27T X, F 2023 4512 7 HIEC Sk BETE” #hi2 . B Rz
PRALFE AR 5 H A L P | TR G P L D 0 A I T 4l T A [ iR R K
FEEALAE . FEPIRTIE R p. G146fs + 111 Fil p. RASTH 5 445 578, Horb p. G146fs =+ 111 S5 H WA M
HYZEARASTRY B LA 5 520U 6008 72 5 |0 E AR B4 Rl R . JLgf A 50 R A A R SOk, il
169 f4i] PORD 8L, Hr15 68 fil, % 101 il ; B RAE MR ALHE : B 45 W2 120 4] (120/169,71.01% ) |
HEFE AR 119 ] (119/169,70.41% ) VLR S0 sl T HHHAEIR 134 5] (134/169,79.29% ) B | AR
flEAN4 110 {4 ( 110/169,65. 09% ) ; Lt L, 4 39 %l (39/101,38. 61% ) ££7E 58 S5 5% i 169 15
PORD L, 3747 p. RASTH 92 1 p. A287P50 2745 25 71 4 4> 45 92 1] (92/169 ,54. 44% ) .50 44 ( 50/
169,29.59% ), FeERY 31 4l JLrh, #E45 p. RASTH JE[H % 22 44](22/31,70.97% ),  45if PORD 2
T L ) Y (0 AR B 1 A, L o I RO IR A B AN A SRR R I AR LI AR 42 5
IHIT T 2 FHIME . p. RASTH FIREZRIRE T AR M SRR Ak p. Gl46fs + 111 S —# &
RAS EE T POR JEH G751,

[X8iA] gz P4s0 S bid A BLGAE s 20T 1RyT s 2L

E LT IRYITTLHARHE S B I PR B 2258 70 (szere2024_006 ) 5 TR I IR 25 2 0F 5 s
(20220819113341005)

DOI:10. 3760/ cma. j. cn101785-202503109-016

Cytochrome P450 oxidoreductase deficiency in an infant: A case report and literature review
Zhang Chen ,Huang Qi,Du Yi,Xu Jianglong ,Liv Yushu ,Fu Guibing ,Zhao Zhanbo
Department of Orthopedics ,Shenzhen Children’s Hospital ,Shenzhen 518038, China
Corresponding author: Zhao Zhanbo ,Email . szetyygh@ 163. com

[ Abstract] Objective To explore the clinical characteristics and management strategies of cytochrome
P450 oxidoreductase deficiency (PORD). Methods The clinical data of one child with PORD admitted to the
Department of Orthopedics, Shenzhen Children’s Hospital , were retrospectively analyzed. Using the Chinese key-
words “cytochrome P450 oxidoreductase deficiency,” “cytochrome P450 oxidoreductase,” and “POR gene,”
relevant literature was retrieved from China National Knowledge Infrastructure (CNKI) and Wanfang databases.
Using the English keywords “cytochrome P450 oxidoreductase deficiency,” “PORD,” “cytochrome P450 oxi-
doreductase,” and “POR gene,” relevant literature was searched in PubMed and Web of Science. The search
period was from January 2004 to January 2025. After applying inclusion and exclusion criteria, a literature re-

view was conducted , summarizing patient sex,age, geographic distribution, clinical manifestations, imaging find-
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ings,and cytochrome P450 oxidoreductase ( POR) gene mutation types. Results The patient was a 7-month-
27-day-old girl who presented on December 7,2023 ,with “cranial deformity. ” Typical clinical features includ-
ed frontal bossing, craniosynostosis, depressed nasal bridge, peri-articular elbow skeletal fusion, clitoromegaly,
partial labial fusion, and disordered steroid hormone levels. Genetic testing identified compound heterozygous
mutations p. G146fs # 111 and p. R457H, among which p. G146fs * 111 represents a newly discovered muta-
tion. The patient underwent bilateral mandibular distraction osteogenesis followed by cranial suture reconstruc-
tion. A total of 50 eligible articles were retrieved, reporting 169 children with PORD: 68 males and 101 fe-
males. Major clinical manifestations included skeletal malformations in 120 cases (120/169,71.01% ) , genital
abnormalities in 119 cases (119/169,70.41% ) , sex hormone abnormalities or delayed puberty in 134 cases
(134/169,79.29% ) ,and adrenal insufficiency in 110 cases (110/169,65.09% ). Among female patients, o-
varian cysts were observed in 39 cases (39/101,38.61% ). Across all reported patients, 92 carried the p.
R457H mutation (92/169,54.44% ) and 50 carried p. A287P (50/169,29.59% ). Among the 31 reported pa-
tients in China,22 (22/31,70.97% ) carried the p. R457H mutation. Conclusions PORD is a rare autoso-
mal recessive disorder characterized primarily by skeletal and genital malformations and adrenal insufficiency,
requiring multidisciplinary management. The p. R457H mutation may represent a hotspot mutation in Chinese

and possibly East Asian populations. Additionally,p. G146fs = 111 is a newly identified mutation, expanding the
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mutation spectrum of the POR gene.
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Table 1 POR gene testing results of families with children affected by cytochrome P450 oxidoreductase deficiency
, . ) XA NRPIE

B b ARG PO RIS VAT R AR I R 7 X —
R BER BE

POR NM_000941.2 chr7 ;75609725 c.437delG p. G146fs = 111 U JC B B

POR NM_000941.2 chr7:75614497 c. 1370G > A p. R457TH R b J& b

i POR: U tA R P450 S fbif 5

ALY S, SU AR i Y Bl dn, Ho 48 T
FER VY, T8 06 2h 5 o SV B ik Bk H k4,

HoA I BER W Eﬁﬁlﬂﬁﬁ/,ﬂﬂi{ﬁmﬁ o AR A
ﬂi,ﬁ\fﬁiﬁml%ﬁ‘ W1 S SMEFH IR IE , RN
Iﬁﬁ?iﬁﬁAﬁlﬁ}ﬁiﬁﬁmﬂ o R | R S ik 2
RGO W B 50

AR A < ML B B2 :0. 5 ug/dL( S %
0.5 ~16.6 ug/dL) ; %2l . 0.02 ng/dL(Z % JEH
0.03 ~0.48 ng/dL) ;425 _E IR Kz i £ :92. 56 pg/mL
(S5 7.2 ~63.3 pg/mL) s 22[l:9. 6 ng/mL(Z
ZJE I :0.20 ~1.50 ng/mL) ;17-3222i :4. 3 ng/mL
(ZHMHL:0.29 ~ 1.8 ng/mL) ; [ & i | FFAR R 20
2810 = /LN 1N ﬁ'(uf?ﬁlﬁffﬁ)ﬁ?ﬁiﬁﬂiﬂﬁ (g
ARHTFE Dfe Az A S e il D) e A £ B G
CT 47« K UE AW, Sk g £ ( Cephalic index,
CI) £ 100% , Gt i L 51125 6, LA+ 73 k2
ZEMTEEARSE O M &, N 748 et Ik 4% S Tt 4
PG o U S&TT X Gk A 7 - XU ok B e v 5
el EE G IR 7Y = e f o RIS N T RN R DN
HREXGRBAME(E1.E2),
POR PRI 5 5 . 127 ¢. 437delG (p. G146fs

# 111) Fll ¢. 1370G > A (p. R457H) E%%P%jt
G lisif ARESE AR . 28 Sanger W H ik, AC
ﬁiﬁ?&@:ﬂ@%%%%%ﬂ%ﬂﬁﬁ,ﬁ%ﬁ%@
ﬁiﬁ%‘@if%*ﬁﬁ(i% IINES] 3)

TRYT KBV B LIRS B R f5AE LA G O i AR
7J(,%)5ﬁ2133¥‘}1a7|<, FA ”DT?T"J,*E WRIZ RLGF, fii N
JEMKE BT IR K

TR R

g o B A 7 77 B 2% ) PubMed | Web of
Science 44 . K3 OCHER) : 40 €4 3R P450 Ak
0 5L R G B E ( eytochrome P450 oxidoreductase defi-
0 M 5 R P450 4B Ak i J5 i ( cytochrome
P450 oxidoreductase ) .POR F:[K ( POR gene) ; K 2Bt
()Y A 2004 4F 1 H 22025 4 1 H ., SCHRYY AR
e O ROFFERBISCER ; QRFFER R P 5112
9 PORD & LY SC & CHERR bR : DN A 8 E X

ciency) |

s -
-
7
&
‘

AN IEAL R B ZE MR

R OEATIERL R 5 D A I ST M A
1 4N AR PASO S ALid I R A AE LU OGS X £ )y
Fig. 1

FRTMAL 5 C: Al

Bilateral elbow radiographs of a child with cytochrome

P450 oxidoreductase deficiency

B2 i PASO S fkid s BB R AE L Uik
CT =4 R %
Fig.2 Three-dimensional cranial CT images of a child with

cytochrome P450 oxidoreductase deficiency

25, U I PP 2 5 B R 4 3 2
RIS B b SR PR 5 30 2

SN ASCHR 50 5, HERR T AL B SR A0 169
{5 PORD g JLCIEYH 80 4, Horfrofn | 31 ) , 940 1t
ik 68 = 101; 84 JL K JLFE 124 5], (5 Eb 73. 4%
(124/169) . I A B T, B 85I 120 9] (120/

B)F



B i LshRIgs 2025 4 12 A% 24 %% 128 J Clin Ped Sur, December 2025, Vol.24, No.12

+1183-

¢437delG(p.G146£5°111)

¢.1370G>A (pR45TH)

BIL

.............................. S LN A N
ol Wl Wotalolelsalililn]
¥ l A
PP YA L LN T D S L LIAN AN

B3 A E PASO S AR ISR B AE L S AL R POR JEIN S L Sanger I 14

Fig.3 Sanger sequencing results of POR gene variants in a child with cytochrome P450 oxidoreductase deficiency and her parents
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