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Fig. 2 Results of laboratory examinations and follow-up of patients
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Tab. 1 Clinical data and biochemical examination results of VDDR-IA
_ TR HIER seop 155 i B PTH ALP  25-(OHDD; 1, 25-(OH).D;
ik HE ) (GED) ) L (mmol/L)  (mmol/L)  (pmol/L) (pg/L) (ng/mL) (ng/mL)
it 1 e 12 21 16 B A AE 1.91 0. 99 305. 0 2 608. 4 14. 03 NA
il 2 E 0 20 TR IR AE R h3% R AE 2.16 0. 85 NA 379.3 36.98 NA
Jr R L) g'e 11 17 T B IR AE B R K & R 2.02 0. 69 397.9 707. 19 39.6 NA
5 18 50 Az K AR KT A 1. 42 0.57 293.3 397. 98 113 NA
P AR 5'q 8 33 ) B R AT T i % 1 v v 235.3 1049 79.5 11.6
s 6 18 At A AE v \ 474 4823 149. 5 <5
e g 3 2 L5 3 6 25 LK EEER 114 0. 64 148. 6 1505 78.9 NA
s 12 21 a1 5 2.01 0.82 667.9 3301 38.5 NA
Chi &:L6] Ll 12 36 A B 95 AR A 1.29 1.5 363 800 43.4 5.82
H 8 60 iz k1 2.21 1.24 225 675 21.2 51.7
i 24 36 EREEER 2.18 0.7 608 1859 22.2 7.06
T 11 132 Ah) B35 A AE 1.96 1.08 526 1128 NA NA
5 6 143 LEREEERR 1.56 1.41 732 2 396 19.7 59
E's 15 240 LR EEEG 2.32 1.12 205 115 63.4 22.8
L] 24 96 LR EBER 1.68 1.18 781 1844 21.1 5.01
Li (7] 4 10 33 R RERE 1.36 0. 89 235.3 1049 79.5 9.1
T 11 22 LR EEEG 1.53 0.5 474 1823 149. 5 <5
Cui L8 i'e 12 72 LR EBER 2.31 1.28 237 278 NA 5.9
e 18 66 LK EEEG 1.99 0.8 1495 1338 NA 10.5
5 12 88 Wiz R R R T EE 1.27 1.31 189 672 NA 36. 8
e 22 26 KRG 1.77 1.06 953 1357 NA 7.4
] 16 146 At A AE 1. 65 1.19 218 1692 NA 9
5 12 336 1) 44 95 A AE 1.87 1.16 60 137 NA 12.1
hiq 12 180 18 44 975 1A iE 1.91 0.9 365 2 680 NA NA
3 27 144 At P AE 1. 67 1.2 383 1200 NA NA
Hu 4[] 5 12 60 KRB G R KA 1.26 1. 62 173.2 1421 NA EH
o) 7 i A L10] % 19 22 LR EBER 1.3 1.9 203. 4 1058 61. 82 NA
b A L1 5 12 67 1) 44 95 A iE 1. 62 1. 285 268. 3 2171 \ NA
7 12 20 KRG 2.02 0.71 323.3 1512 o NA
T NA R UE AR,
L | FSME B, 1, 25-COHD, D, /25-(OH) Dy A <
R R TS EY — . o 2 y
T A/ ﬁifxi:z Ic 0. 25 $&/8 VDDR-TA ] g K™ 2 o 15 451 75 45
g — SR (R R (AR IEEAT 1. 25-COHD, Dy Kl SC ik
-+ 1)
B EQ |10 EIRMHEAT 1,25-COH), D, K I i 2 JL &6 4
i) Jify s 2 |22 \ N
g e [ 1, 25-COH), Dy /K P IE H (3/17,17.65%0) » Ik 7
s B - A EJL 1.25-(OH), D, /25-(OH) D I {i # << 0. 25
“ffjsz J21 (4/10,40 %) , #fEI AT HE F1 A8 53 3 80 1o F2 AL 3R 20
BT
mEAmEs 9 , , , TEPEAR A G, T H 1. 25-COHD, D, /6  B5k 55, &
O Y R R F R L L 1.25-COHD, D, /25-(OH)

3 VDDR-TA L 3= ZARAE S OLIE &
Fig. 3 Summary of the main physical signs in

children with VDDR-TA

D, o T e G W T CUn X6 B s <F i 55O e i 4 b, A
O T 461) F8 LG g JEEG W 9 o AFL XS A5 RUT JBC R T B -4/
JHSEAE LS R B 5 A5 R AT SRR E A
VDDR-TA 3= %4 A0 R s W AR5 1R ® . PTH F0
ALP 15 . 25-(OH) Dy IE# 8w . 1, 25-(OH), D,
B2, P Ik 1, 25-COH), D, & VDDR-IA #H

D, B A B 80127 75 MR S B R

CYP27B1 % [N 7 5 J& i2 B VDDR-1A 4 45
WEDY L ONZEHE ] %8 A8 B E (The Human Gene
Mutation Database, HGMD) it 5% T 8 33 180 i
HA 97 AR AR R B . CYP27B1 KR #5AE
S 5 M PR B AH OC, Hop p. Phedd3Profs * 24 2k
LY R RRCHH BB 25 v i DL AR SR O RS A AR L
FEA BRI AT A L E A BB W I RE . @
i SCHR AL > & B 11 4 $8 LAFAE p. Phedd3Profs * 24
AR5 (11/29,37. 93 %0) 32 7m Honl RS2 e [ i A i A8



TR LB PR e G 2024 4F 9 45 32 B4 9 4]

Chin J Child Health Care, Sept. 2024, Vol. 32,No. 9

« 1043 -

B 5
p-E20Pfs*2
p.L58Afs*275 p.R104Lfs*225

p-E480Afs*30
p.G437V{s*37 p.F481GIs*60
p.F443Pfs*24  p.N502Tfs*39

5

o I KN

l

oL

p-E29* p.G73W p-G194%* p-Q282* p.L333F p.R389C p-R432C p-R492W
p-G57V p-G194R p.L343P p.H441Y p.N5021
p.-H62Y p-R453C
p-R453H
p.R459C
it ST S S p.R459L
W HTERFRES , Fom L b sm1.
B4 hERRER BN
Fig. 4 Locus of gene mutation in the Chinese lineage
S AR R E W AR OS AF . VDDR- DR-TA B 36 M 4E 4 2 D A Rb 70 . 1l B 7K O 3% W7 IR

TA By EPIRUFI R B AEAE A Gk . 195 +2T>G 42
S B AT WAL B = BRI N R
e STAA>G 78 J R 16 B 1R T7 W R Y i 1k =
FE AR I

VDDR-TA F 203697 )7 ¥k M G 44 5 D
LA =% (10 ~400ng/ (kg. d) B B 2% F 1k B (80 ~
100ng/ (kg « d)) ZE57I[30~75mg/ (kg « ) ], i ¥
2 D LE ik = EERChE HY B e S R
R i B 5 g ) R AR R R/ AT L L DA
o TR G IR B AR L VAT A RO AR AR A A
MLAS I . ALP K PTH /KSR & 1E % - iif JR 4E R
PRAE R 2Lk, AR sl Ly 8 m 21, Sl # R
J7 1~3 A H A5 E % . 1ff PTH #1 ALP 723897
3~12AAWEERF", S EBAEEgELEE D
T 3R AT 5 B0 A PR ORI S I TR TR YR T
PR AR LTS 240 RS HEM [ <<4mg/ (kg « D JHIR
5 FILIEF H T AE IR S R . R S LT L A R Y 45 A iR
Bt &% (H . <<0. 8(<6 A),<C0.6(7~12 A),<C0.53
(1~3%),<C0.39(3~4 %),<0.28(5~7 %)l
<0, 21(>7 )M A rpun i W ) B L4 B Ak
BIT G I RS AR 38 W R 2 1E 5 R %00 R 812
W R RS £ 36 o7 T AR LA 20 I K %% . VDDR-
TA W3R T AN 22 SR I AR i F8 3 14 AN TR) 155 0 2
VAR G55 L U TR YT O R GRIR

HF VDDR-TA 5 FAih 2 R 5 Af 506 47 15 2
FEARL A 16 PR B 2B AR RRAE L 25 55 1R 12, TR I 2 3112 Wi i
WHEE, BATHE S RRE 8 R R
BT I HHE R B LA R . LK B Y R
WL #hFE LA DR YT A R WK IS . X
AV B 1 R 450 I IR 45 AF 5 VDDR-TA 2501, ¥ 2
AV AV I A M AT S . (AT R O KR
PEAR B ILAE L VA7 5 KA KR S B R #h b 72 5 1 VD-

Ll ATEF NN . RS A e
VAR89 , W5 R 538 97 b PTH 1 3% 1 4 3 —
A5 BN TR ) HE T DA T 5 B0 S T 0 RURE /B 2
AL B R B G IS T R TR 9T e T AR
WHE., 4B R DKM EN IB BT
CYP2R1 SEH 5878 G 3 25- %L E 6l = ffi 25-COHD D,
A= /0 L i VDDR-TA #9881 25-(OH) D, £ 1E %
Y 2 D AR () B 1 R LA JBE 2 o R AE 1k Bl A
HTF4EER D ZREpE Ml 1, 25-COHD,D; Ft i, 1]
Wit VDDR-TA [X 43 B 1247 75 M 5 6 G

Zi I irid . VDDR-TA I K 27 0L 25 5 T 12 8 i
2. ST AT E Ja BT B R B, 2SI R L
W E MR AR L, B F R AT RE . R Ak
EAE A 10 45 A W 1l AE L 25-(OHD Dy 2 1E %, ALP Jt
o AW RNG YT v E LW
55 At 28 TR R R 2 o 2 AT 4 ) R R T oA 12 W
ShrifE. TEMEYEA R D RASHITRTT RN R4, 75 2
AV DBt 7 T BT R 24 ), T R A A ST

FEmMR A EE DU TEAEF) 45 vp 5
S % ik
[1] Levine MA. Diagnosis and management of vitamin D depend-

ent rickets[J]. Front Pediatr, 2020, 8:315.

Aftab S, Khan SA, Malik MI, et al. Clinical spectrum and
diagnostic challenges of vitamin D dependent rickets type 1A
(VDDR1A) caused by CYP27B1 mutation in resource limit-
ed countries[J]. ] Pediatr Endocrinol Metab, 2023, 36(2) .
152-157.

Ip b I AR 4 D O £ 5 TA 2L R A
LI e B g A B B R 50 2 355 2020, 13(1) + 49-54.
Su W, Su Z,Xu M]. Vitamin D-dependent rickets type TA in
two case reports[ J]. Chin ] Osteoporosis and Bone Miner
Res, 2020,13(1): 49-54. (in Chinese)

Dodamani MH, Sehemby M, Memon SS, et al. Genotype

and phenotypic spectrum of vitamin D dependent rickets type

(2]

[3]

[4]

1A: Our experience and systematic review[ ] ]. J Pediatr En-



« 1044 -

TR LB PR A G 2024 4F 9 45 32 B4 9 )

Chin J Child Health Care, Sept. 2024, Vol. 32,No. 9

[5]

(6]

(7]

8]

(9]

[10]

[11]

[12]

[13]

docrinol Metab, 2021, 34(12):1505-1513.
Zou M, Guven A, BinEssa HA, et al. Molecular analysis of
CYP27B1 mutations in vitamin D-dependent rickets type
1A: c. 590G > A (p. G197D) missense mutation causes a
RNA splicing error[ J]. Front Genet, 2020, 11:607517.
Kaygusuz SB, Alavanda C, Kirkgoz T, et al. Does geno-
type-phenotype correlation exist in vitamin d-dependent rick-
ets type iA: Report of 13 new cases and review of the litera-
ture[J]. Calcif Tissue Int,2021,108(5) :576-586.

Haffner D, Leifheit-Nestler M, Grund A, et al. Rickets
guidance: Part [[-management[J]. Pediatr Nephrol, 2022,
37(10):2289-2302.

Bastug F, Gunduz Z, Tulpar S, et al. Urolithiasis in in-
fants; Evaluation of risk factors[ J]. World J Urol, 2013,
31(5):1117-1122.

Dhull RS, Jain R, Deepthi B, et al. Vitamin D-dependent
rickets(VDDR) type 1. Case series of two siblings with a
CYP27B1 mutation and review of the literature[ J]. ] Bras
Nefrol, 2020, 42(4) :494-497.

Charoenngam N, Nasr A, Shirvani A, et al. Hereditary meta-
bolic bone diseases: A review of pathogenesis, diagnosis and
management[ J]. Genes(Basel), 2022, 13(10) :1880.
Vupperla D, Lunge SB, Elaprolu P. Vitamin D-dependent
rickets type [[ with alopecia;: A rare case report[J]. Indian
J Dermatol, 2018, 63(2):176-179.

B BRI R SR A R DKM 5 TA BT
KRR Koy F 5 L)), I R JLRE ¢ i, 2015, 33
(12):1001-1005.

Li YF, Chen RM, Yuan X, et al. Clinical and molecular
genetic studies of vitamin D dependent rickets[J]. J Clin
Pediatr, 2015,33(12): 1001-1005. (in Chinese)

TRAkEE FLEA FIBRE 55 deE R D AR T A R
2 FF MR B 43 F 38t 4% 5 4 [0 0. 8 N R 2 2 4 (B2 %

[14]

[15]

[16]

[17]

[18]

[19]

75 H #9 :2023-09-03

R, 2021,56(6) :883-888.

Zhang JY, Kong HM, Zhou TZ, et al. Clinical and molec-
ular genetic analysis of family 2 with type IA of vitamin D-
dependent rickets [ ] ].
(Medical Edition), 2021,56(6) . 883-888. (in Chinese)

Chi Y, Sun J, Pang L, et al. Mutation update and long-

Journal of Zhengzhou University

term outcome after treatment with active vitamin D(3) in
Chinese patients with pseudovitamin D-deficiency rickets
(PDDR)[J]. Osteoporos Int.2019,30(2) :481-489.

LiY, Yuan X, Chen R, et al. Clinical and genetic analysis
of two Chinese families with vitamin D-dependent rickets
type 1A and follow-up[J]. Orphanet J Rare Dis, 2020, 15
(1):273.

Cui N, Xia W, Su H, et al. Novel mutations of CYP27B1
gene lead to reduced activity of lalpha-hydroxylase in Chi-
nese patients[ J]. Bone,2012,51(3) :563-569.

Hu WW, Ke YH, He JW, et al. A novel compound muta-
tion of CYP27B1 in a Chinese family with vitamin D-de-
pendent rickets type 1A[J]. J Pediatr Endocrinol Metab,
2014, 27(3-4):335-341.

DR E S L XU, . CYP27B1 3 KB & %8 78 5 4 1k
Z DA A T A B 1 BILT ], B BR &% 478, 2021
(6):484-487.

R, BRIDE I R AR T 4F. CYP27B1 5 K 58 48 i 8 2k A= R
D g A% T A BB LG IR RRAE 5 3 4 BT ], dh4g
TS PR 2 2 25 7RO » 2022, 18(2) 1 175-184.

Du M, Chen XB, Song FY, et al. Clinical characteristics
and genetic analysis of children with vitamin D dependent
rickets caused by CYP27B1 gene mutation[ J]. Chin J Ob-
stet Gynecol Pediatr(Electron Ed), 2022,18(2). 175-184.
(in Chinese)

fEE B :2024-01-10 AXHE:Z0H

(4255 1028 50

[8]

9]

[10]

[11]

[12]

[13]

FRBLTS - e rs. /N TG W LGB AP AR R R S R LT ],
B L3 il 4 i, 2021,29(6) :619-622.
Chen ZX,Li XN. Research progress on catch-up growth of
small for gestational age[J]. Chin ] Child Health Care,
2021,29(6) :619-622. (in Chinese)
Cutfield W, Ayyavoo A. The auxological and metabolic con-
sequences for children born small for gestational age[ J]. In-
dian J Pediatr,2021,88(12):1235-1240.
Berends LM, Dearden L., Tung Y, et al. Programming of
central and peripheral insulin resistance by low birthweight
and postnatal catch-up growth in male mice[ J]. Diabetolo-
g1a,2018,61(10) :2225-2234.
Gutierrez-Arzapalo PY, Rodriguez-Rodriguez P, Ramiro-
Cortijo D, et al. Role of fetal nutrient restriction and post-
natal catch-up growth on structural and mechanical altera-
tions of rat aorta[ J . J Physiol,2018,596(23):5791-5806.
van Wyk L, Boers KE, van Wassenaer-Leemhuis AG, et
al. Postnatalcatch-up growth after suspected fetal growth
restriction at term[ J]. Front Endocrinol(Lausanne),2019,
10.274.
T 95 ik L. AL TR L R R A R R E
FELI]. A LR 75 . 2019,57(9) 1 660-662.
Fang F, Zhang J, Jiang F. Importance of the etiology of
small-for-gestational-age infant in child growth management

[J]. Chin J Pediatr,2019,57(9) :660-662. (in Chinese)

[14]

[15]

[16]

[17]

[18]

[19]

[20]

%5 H #9:2023-08-07

Castanys-Munoz E, Kennedy K, Castaneda-Gutierrez E, et
al. Systematic review indicates postnatal growth in term in-
fants born small-for-gestational-age being associated with
later neurocognitive and metabolic outcomes[J]. Acta Pae-
diatr,2017,106(8) :1230-1238.

Takeuchi A, Yorifuji T, Hattori M, et al. Catch-up growth and
behavioral development among preterm, small-for-gesta-
tional-age children: A nationwide Japanese population-
based study[J]. Brain Dev,2019,41(5):397-405.

Cristina FF, Cristina CC, Naria VF, et al. Influence of catch up
growth on spatial learning and memory in a mouse model of
intrauterine growth restriction[J]. PLoS One,2017,12(5)
el77468.

Fewtrell MS, Morley R, Abbott RA, et al. Catch-up growth in
small-for-gestational-age term infants: A randomized trial
[J]. Am J Clin Nutr.2001,74(4) :516-523.

Toftlund LLH, Halken S, Agertoft L, et al. Catch-up growth,
rapid weight growth, and continuous growth from birth to
6 years of age in very-preterm-born children[J]. Neonatol-
0gy,2018,114(4) :285-293.

Hellmuth C, Uhl O, Demmelmair H, et al. The impact of
human breast milk components on the infant metabolism
[J]. PLoS One,2018,13(6) :e197713.

Vizzari G, Morniroli D, Tiraferri V, et al. Postnatal growth of
small for gestational age late preterm infants: Determinants
of catch-up growth[J]. Pediatr Res,2023,94(1):365-370.
& E B EP:2023-12-25 AXHE: /DM





