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BEAE 2 D E IR R =A% 13 25(0H)D <<20ng/mL (<50 nmol/L) Jy#k = .20ng/mL~
30ng/mL (50 nmol/L~75 nmol/L) NAJE. 30ng/mL~60ng/mL (75 nmol/L~150 nmol/L) A7
B o

S RARE R B T 2 L IR UEIESE . B B RRAE R, WAL R LE 25(0H)D 7KK
T 20ng/mL i, HUIRSFEREER (PTHD T, BAHIE, &4 RS2 24 25(0H)D ik
| 30ng/mL K, X PTH F4MHIABIFES, INGESROE B sk BU BB b RE 259 R 4%
FEIT Rt 75 1175 25(0OH)D 47 7E 30ng/mL LA L. MEEESMERELER, #F50 K 25(OH)D=
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i, 4EE R D NG RAZ N AN R REYN, Tl /G R H AR R .
NEZ) 20% 443 D RIET &Y. RAE S4EER D WEWHENCVER, FEOHESRE
o, AW, EESE. REZEAREESEEAL . STtV E R, et
D NS TR LS g YiREn G (LS B) W a4 R D AN,
Fe VR G SRR AN S RS ) T B

Y2 D AP IS DL VAR R OCRAE RS 2 — o RGIHARAN AR RN UG
AR FEATIR B i BN &, 5 B TR T A AL i B KU o 2 BT 24 A AN TR0 (6 A E AR IR
N=0r 2 —ME WAL NFEBEREARE, T2 10% AR e R, w /i brvk
PPl T LRI AR 50 2R RS PTG N4 28 31 D S = KU Bisg i AR BHEAL, BEHE (BMI
=28kg/m? ) HHEAE D ERIIHLATER, EWHR A RRK BmErm ChNERIEA RZGE
e RAEVER . HIHVIBRAE#) Hmaged 2 D Ml 2SI (CKD3~5 D $1a
-FRAUBETIRE T B, 520 25(OH)D FRNE T Ak . Mgl s 44 2 D iARs R AR, &2
LRI Y CRZ A, REHZ., RO  BERME GRER) gz R
) 4. BIRZYNEL S T CYP3A4 SN RIE, Ntk 25(OH)D WIREME, HAETHEH T
DA S HER .

BT BIR FORLE FE ISR G VPAl, ASBR v B RS DAL (Rl B 5 8 IRURS VP A S A % B 7 2
B, AulBRULTE 25(OH)D i = arlis W, BRIl m fa ABFIR R 50 288, Nz
AT TR A AR .

8. 7 BT TSR mE B 5 IR 4

RIFERIE 4 R D BRI A R AE SR, W< ZE R R I0 M RE 0, Ext
ANTEVE FRARES BORFBR A BRI 2258 N 22 A T 107 %8 . BB e Ak Hs n R

8.1 4E4 3 D 7o & NHF 4R HE

1f17% 25(0OH)D 4ERF7E 30~60ng/mL %, LCAYGINHHFIZERE S FRRE N T . AR T
P AR 4EA4E R D 400~1000 TU/H o

Wikt : 2 N4EAER D AN HIE Bk 5 22tk 72 RE T HLELERHE =R 7,
A BT X PGS ARSI 4EAE 3 D K R . B H 400~1000 TU ) 79 771 & £ 4% 22 0 [ B 46 e AT
HEFE . 0T IfE 25(0OH)D 4k T 60~150ng/mL i B U H &, ARG ECE F b7, DLk ke
BTt e SR (1 T AE RS o

8.2 4L D N ENFEHI T

IfLi% 25(OH)D A 20~30ng/mL ¥, AFrAEHER HRYEAE 2% D 400~2000 IU/H, il 3 M~ H
JFEE.

WEHE:  (BEAREA R D &7 Kb b [E L K ILR (2025 [ ) HEFER 9 W
Wafa i, 4E4E R D AL FH BN RS EZE A R D 400~2000 TU/d. Z5F =0 T 4E 3 AN H WE R
W I35 25(OH)D $&F+ R 78 27K, [FI CREFEC R 22 Atk o 8 R A m] S PP 7 8O A A4k
VAR

8.3 44K D k= NEEAIT Tl



I35 25(0H)D 12~20ng/mL #, ArriEHESE O RZEE R D 800~2000 IU/H, TH 3 AMNHJE
2.

Hi A - 1% & B A2 DU A2 1077 08 25(0H)D #2872 30ng/mL P L. ZREHTER,
1E 97.5% M HE N, BHEAL 1000 1U 44E %K D B A # 25(0OH)D 4E+77E 20ng/mL LA I,
800~2000 TU/ [ 741) 5 35 il ] 7 7 26 K 2 B Pk = 38 IR T 7 K

1L 25(0H)D <12ng/mL &, AFrAEHERE B SRR+, W IREA 3R D 5000 TU/H 54
50000 TU/JA, F¢%: 8 JH, iR o YRl & .

B ks (4EA R D IR BIWIIIG R 3R (2025 [0 ) I (B ABYEERDE
FEVPAL B 78 i AR 3 HERE ™ B = 3 ORISR IR T T & 2011 AESE[E Y 40U
Foiam I, iR D SZ A R 4EE R DLE Ds 50000 TU/EAYT 8, i H 6000 TU
ARG &, LA E] 25(0H)D >30ng/mL. #E4LIATT 8 A J5 E & MM 25(OH)D, ikbs o i N4k Rs
FIE, BERTPUEZ IR ZRAS,  SOAT IR G TR B D T AU

8.4 452477 SR N L PR AR 4

Ahr UEHERE B H /NI RN TR A R ik 77 =

WE s : B H /N B SN i AE IE 25(0H)D /KT T A2 T , 388 5 1 26 1k 7 K IE s
Mot sRoR, TEMR REGE T, FHARAME 25(0H)D 1 F¥sbiE i T4 ook H #h e 4.
Xof T R AR RS (R 2N, B E NS 7 ey L, KA I PR 5T o, TR1ai K= b 7 (i
B4 500000 TU) A BESE IN AR B 4 ARG s 175 H /N B IC A 85 750 I A R B A1k 22 A N kA3 A 3R
HREAA B T KUK

SR MR 22280, AhritE fevr R F IR aH: IR 78 Cndsg /) — 0, (H AL ER A — AN
1A

e AHE - 932 2R W] R AIVR YT U L RS IR YE, Jo S ] T X s R i
BN KGR HIZE 1A H LA, ATEESR TR M 55 4 4 10 24 W FE A R 2 [ AR~ 14

ST IR MR ZE BT RO, AARUEHERAE BE AR 48 5 T R LA 4 .

M fkdE:  (4EEER D RFRUMMIEIR R SR (2025 O ) BfffstH, TR EZE
%, AEBULAES4EER D HIF. —I9IN 116 B 65 & UL EEELEER D /AL BEK)
BEALA BRI SRR, — R MELTE 600000 TU 4E4E 3R DsJ, 12 AR L 25(0H)D /K-F &3 & T H
ARZH (52.34+14.2ng/ml Eb 42.94+13 4ng/ml, P=0.003) , H4#BHLE4 B AR 78 2 KT

9. BB ENFEHE RN EKE

9.1 G IE BUGANRE/MEtE E I AN SRR 2 5 m NS A IE4E 3 D AN/
=, His4ERE 25(0OH)D>30ng/mL, KA H/ MBI T E.

B A HUB R AT 2490 R 5 B T 2 1L 25(OH)D 7K 75 >30ng/mL. X T ik f31
RS 45 B3, RCT WFCIESEAF4E IR 500000 TU 48422 D 390k @R & 7 )RR 14 H #h
T A ARG R R AR 2R



9.2 A IS PE B WL K 2 N« PR UEHERE 2 M AN NS 2 IE4E4- % D B =, CKD G3~
G5 WA Ak R M RS T Re TUdE (SHPT) 3 BRI A= VPG 5 8 VS PE4E A= 32 D B 24
.

WsE ikt : K24 CKD BEG LR D AL, JUT A 4k R HUIR S R Re ro ik B3
IEREA 2 D AR, *hR4i2E % D, ATFK PTH, iz SHPT K. CKD ## 4tk £ D #i#
5@ AL, UG 25(0H)D /K-F 2 /DA E] 20ng/mL. 4 CKD G3~GS #i B # kA ™
HfTFE R SHPT B, w8 A B = BB R, E R ™% s 0 145 % & PTH 7K°F,
R X i e A L AR o 8 IALOREE FD 00

9.3 AR R MRS IR ThAETCIE (primary hyperparathyroidism, PHPT) HIZZ4EN: AbnifE
P50 5 = A A 1Y) PHPT & 90448 D =2/ A 2%, RATtha/MFIEYEA % D, HirdEfr
25(0OH)D>30ng/mL.

WEyE:  CEFEANLEAER D BIRvPE AAh B L 530R) RSN 16 e, X T8
FE RS IMAE 1) PHPT A F 4R R D A2/ = 3, MR ARLEA R D, HAR N4ERELE
25(0OH)D /K°F>30ng/mL. X pH1iER, FNFE4E2E & D n] 52 (R I PTH AAE i B B /K1
HA S UL RRES AP —0 R E T .

9.4 GIFIIR REAMEEN: AR AEERETRIE AR S T H W T 7, RIS E
(400~800 IU/H > , WEAAHIRFIEATA, #5555 5H .

e kyE: CEFABYEAER D BRI AAN R E L X INR) #HEFEN 17 8, &IFl
JRAEGAYEER D G = BE rAEH VI TR 4E4E R D, @#UOMSHIETTAR, Il
KANEMH . SRS ER, KPS R D (0 800~2000 TU/H ) B 5 5 JRIE KUK 14 0
Mo, EHREERFEESAORER, 44K D 5857 7T g bk F 390058 85 HE 5 2507 )UK
o A PEA

9.5 FEAEIE A RN AR e SO WL S 4E 4 2 D il5)

W ikds: RIALEEAE. WEARGEHERBCN RIRE T, HIR4EAER D WUCRZET
B, (4ErEZ D RILEOMIMIG AR R R (2025 fRD ) BIERHERE, XTI U AS KR AR
RN Z2 By AR AN, A28 B8 AR TR LN VR 5

9.6 IEAEfS FHAFFR A B EN . AArAEEE I BRI 2 . B PUMR . PSS 255
4R R D R ZMIZFEN, AR ERAER 2~3 £5.

WEME: ERZPiiid 753 CYP3A4 SACHRR I IA, Ntk 25(OH)D HIFEME. (4E4ER
D FHFUIEIR R FGR (2025 fO ) F8HH, SHPUNRZ . BB ROR RS R, 2
FFERE B 2~3 (5 4EE R D &

10. By L& T RARIBERTE

AARAERCE /N R BERHE M %, s m a3 iE . BAUR RS, 20210 H R KhriE . 5
WEVHA R D &8, EFREHRE ARRCREWER, ¥R BRI brME S TR,



e MG B S N A I T A 4 N BEAE TEARRAE IR 2 S0 I R R S I R S B 5
Rmffil, 10045 5 VPG TR G UEIAE, H R bR IS A [ b 26 B i X A0 N, & B4l
RACE B TR, RN A S B TAEZ, A SRR e vE o B, PRI AT
BlE 7% —,

M. EERE (ERBIE) BRI

AARUE R E A R AR R B OV M AR bR v, TEAT S8 = AR50 K e PRI 7E I 2% o b
HEFTE R ORARSR . HIEBME . RIRE ., (AR, TR Rk B BRI . b
K LASHEATANL, WET ENSMNE 10 4@ . E 25 AR LR RAT
PRFEE B K IATAT AR B 22 BB L SR R

TARLHIE I 2 Y B A SR CREE bR R A M 5@ AP — & RGUG R E A AMZ OB, )
JoRAT P B Z AR NBEAR LA FU 18, BIBRANIE IC A i S0 N BRI ST B s — R % i g N TEAR k47
SR WA XAZRE, ARERIEE ST 5 = RBAIRR. K%, 3#E. AL PAZHEE
XK, S ENSRETIN . FRENASHRIURIT R 2SR ERIE: PRl LR 17l
WS SE A GE TS, ATHIRIEARHE IR AR 2t A TAERME 575 T B vE, #ifR sk
HOTE . B KIE RS WA N A A SR
F. ERERARAELBL. FRARIER

AFRE R R g e e, R TAEAT 2026 4 4 H-6 A I L US4 E 5 ok o 1E R 20
TAE, BaF 11 MBEHEZFEEY . W, IRKETR. RIREY . ALTA 1858 B AU
Bt RS 5P, FEEICE BOFE & 65 %, IR brEELL ARG . O BAR e HE. &
WARTERE B THSEE . IR SR AR KA O 4

TARLXS 4 65 25 WAB K80 7-KHFH . PP EELL, BAREIRL, B2 100%. H
TS AR 62 5%, ERMM AN ACIFMUARARN ARG, FESE TR EXE. 4k
RER NBE RN ZEK | fefk 0 B S RE PGB SR 2 S — 2 SORiE 5% X, BB @R BE %005
o RAN 3 %, EPXYEAER D WARIRIR . WIRRINNEE s A ETE4EAE R D IR R H
FIRTBATIRAL, FHOWFA = 5 e 2 S (R I s ARG R R TR TR, Fra A%
BN O RERE L RIERE N, HFRPER (TRENILRALER) .

A~ ERERERK AR LS RS

o
. R R R A R L

o
NN PR R ERIE L

o
Fls FoA RT3 B TR

T

10



27 308

[1]Cui A, Zhang T, Xiao P, et al. Global and regional prevalence of vitamin D deficiency in
population-based studies from 2000 to 2022: a pooled analysis of 7.9 million participants[J]. Frontiers
in Nutrition, 2023, 10: 1070808.

[2] Rezaei OM, Sharifi F, Moodi M, et al. The prevalence and determinants of vitamin D status
among older adults: data from a longitudinal aging study[J]. International Journal of Preventive
Medicine, 2023, 14: 27.

[3] Zhao Y, Zhao W, Hao Q, et al. Vitamin D status and obesity markers in older adults: results
from West China Health and Aging Trends Study[J]. BMC Geriatrics, 2021, 21(1): 528.

[4] Vieth R, Ladak Y, Walfish PG. Age-related changes in the 25-hydroxyvitamin D versus
parathyroid hormone relationship suggest a different reason why older adults require more vitamin D[J].
The Journal of Clinical Endocrinology & Metabolism, 2003, 88(1): 185-191.

[5] Hossein-nezhad A, Holick MF. Vitamin D for health: a global perspective[J]. Mayo Clinic
Proceedings, 2013, 88(7): 720-755.

[6] Leung C, Warner J, Harris M, et al. Symptomatic hypocalcemia secondary to
rifampicin-induced hypovitaminosis D[J]. The Pediatric Infectious Disease Journal, 2016, 35(7):
822-823.

[7] Holick MF. Vitamin D deficiency[J]. New England Journal of Medicine, 2007, 357(3):
266-281.

[8] MacLaughlin J, Holick MF. Aging decreases the capacity of human skin to produce vitamin
Ds[J]. Journal of Clinical Investigation, 1985, 76(4): 1536-1538.

[9] Touvier M, Deschasaux M, Montourcy M, et al. Determinants of vitamin D status in Caucasian
adults: influence of sun exposure, dietary intake, sociodemographic, lifestyle, anthropometric, and
genetic factors[J]. Journal of Investigative Dermatology, 2015, 135(2): 378-388.

[10] Bischoff-Ferrari HA, Borchers M, Gudat F, et al. Vitamin D receptor expression in human
muscle tissue decreases with age[J]. Journal of Bone and Mineral Research, 2004, 19(2): 265-269.

[11] Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation, treatment, and prevention of
vitamin D deficiency: an Endocrine Society clinical practice guideline[J]. The Journal of Clinical
Endocrinology & Metabolism, 2011, 96(7): 1911-1930.

[12] Demay MB, Pittas AG, Bikle DD, et al. Vitamin D for the prevention of disease: an
Endocrine Society clinical practice guideline[J]. The Journal of Clinical Endocrinology & Metabolism,
2024, 109(8): 1907-1947.

[13] Alonso N, Zelzer S, Eibinger G, et al. Vitamin D metabolites: analytical challenges and
clinical relevance[J]. Calcified Tissue International, 2023, 112(2): 158-177.

[14] Tripathi A, Ansari M, Dandekar P, et al. Analytical methods for 25-hydroxyvitamin D:
advantages and limitations of the existing assays[J]. The Journal of Nutritional Biochemistry, 2022, 109:
109123.

[15] Dirks NF, Ackermans MT, Lips P, et al. The when, what & how of measuring vitamin D
metabolism in clinical medicine[J]. Nutrients, 2018, 10(4): 482.

[16] Ross AC, Taylor CL, Yaktine AL, et al. Dietary reference intakes for calcium and vitamin
D[M]. Washington (DC): National Academies Press (US), 2011.

[17] Heaney RP, Dowell MS, Hale CA, et al. Calcium absorption varies within the reference range
for serum 25-hydroxyvitamin D[J]. Journal of the American College of Nutrition, 2003, 22(2):
142-146.

11



[18] Camacho PM, Petak SM, Binkley N, et al. American Association of Clinical
Endocrinologists/American College of Endocrinology clinical practice guidelines for the diagnosis and
treatment of postmenopausal osteoporosis-2020 update[J]. Endocrine Practice, 2020, 26(Suppl 1): 1-46.

[19] Cashman KD, Ritz C, Kiely M, et al. Improved dietary guidelines for vitamin D: application
of individual participant data (IPD)-level meta-regression analyses[J]. Nutrients, 2017, 9(5): 469.

[20] Nimitphong H, Saetung S, Chanprasertyotin S, et al. Changes in circulating
25-hydroxyvitamin D according to vitamin D binding protein genotypes after vitamin Ds or D2
supplementation[J]. Nutrition Journal, 2013, 12: 39.

[21] Rebelos E, Tentolouris N, Jude E. The role of vitamin D in health and disease: a narrative
review on the mechanisms linking vitamin D with disease and the effects of supplementation[J]. Drugs,
2023, 83(8): 665-685.

[22] Tellioglu A, Basaran S, Guzel R, et al. Efficacy and safety of high dose intramuscular or oral
cholecalciferol in vitamin D deficient/insufficient elderly[J]. Maturitas, 2012, 72(4): 332-338.

[23] Chel V, Wijnhoven HAH, Smit JH, et al. Efficacy of different doses and time intervals of oral
vitamin D supplementation with or without calcium in elderly nursing home residents[J]. Osteoporosis
International, 2008, 19(5): 663-671.

[24] Sanders KM, Stuart AL, Williamson EJ, et al. Annual high-dose oral vitamin D and falls and
fractures in older women: a randomized controlled trial[J]. JAMA, 2010, 303(18): 1815-1822.

[25] "RARER o R AA AV BB 7 2. 4EAER D LI G R B FH 35182025
RO FPAEE R Gikn A E A SO 2% 45, 2025, 18(5):497-517.

[26] Moreira CA, Ferreira CEDS, Madeira M, et al. Reference values of 25-hydroxyvitamin D
revisited: a position statement from the Brazilian Society of Endocrinology and Metabolism (SBEM)
and the Brazilian Society of Clinical Pathology/Laboratory Medicine (SBPC)[J]. Archives of
Endocrinology and Metabolism, 2020, 64(4): 462-478.

[27] Lim K, Thadhani R. Vitamin D toxicity[J]. Brazilian Journal of Nephrology, 2020, 42(2):
238-244.

[28] Aberger S, Schreiber N, Pilz S, et al. Targeting calcitriol metabolism in acute vitamin D
toxicity: a comprehensive review and clinical insight[J]. International Journal of Molecular Sciences,
2024, 25(18): 10003.

[29] Song A, Zhao H, Yang Y, et al. Safety and efficacy of common vitamin D supplementation in
primary hyperparathyroidism and coexistent vitamin D deficiency and insufficiency: a systematic
review and meta-analysis[J]. Journal of Endocrinological Investigation, 2021, 44(8): 1667-1677.

[30] Bilezikian JP, Khan AA, Silverberg SJ, et al. Evaluation and management of primary
hyperparathyroidism: summary statement and guidelines from the Fifth International Workshop[J].
Journal of Bone and Mineral Research, 2022, 37(11): 2293-2314.

[31] Malihi Z, Wu Z, Stewart AW, et al. Hypercalcemia, hypercalciuria, and kidney stones in
long-term studies of vitamin D supplementation: a systematic review and meta-analysis[J]. The
American Journal of Clinical Nutrition, 2016, 104(4): 1039-1051.

[32] FEZFEEZEFRNIWAB D&, Z5 AL R D B IR b se o B & 5 30R
], Heilm AR E 772 &, 2025, 33(6): 401-415.

[33] TEEFREXBEEHE D2, 44K D EIRRIF Ko & 530R0]. +
P22, 2023, 17(4): 245-252.

[34] 7 [ 2= b2 B JE I B IT 70 2> 4 2R 38 D sl 7 R & KOMELL 4825 R D IR mTE
i 5 I A5 v L 1 v R S B 422019 WRO[I]. AR R A, 2020, 059(002):104-116.

B35 EZEREE A I o &, PEZFE A mEY 2. WA G-

12

1

R



R By A 25-F24E2E R D b £ 3R (1] . RS 2E 4 &, 2021, 44(7) : 587-595.

[36] AR 2 B R IR 7 o B AR A 20 8 NZE2E R D IR B & 2K 3L 1R (2018)[J].

rhtE 2 AR R 2R 24 8, 2018, 037(009):953-961.

B7IPEERYS. TEHERESEREZSHERAE: 2023 RM]. Jbnt: ANRTIAH R,
2023.

[38]Hribar M, Zlavs K, Pravst I and Zmitek K (2022) Validation of the food frequency

questionnaire for the assessment of dietary vitamin D intake. Front. Nutr. 9:950874.

13



