Advances in Clinical Medicine IfifkEZ5E/E, 2026, 16(2), 3288-3294 Hans X
Published Online February 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162741

121 W B 2k & 14 FR 55 TURYIRTT

iﬁﬂ’}hl) ﬂ"i%l, ﬁﬁﬁzj ig‘]' #3’ 651‘%5‘3'4*

VR R R IR KR AE B, TP S

S F R AR B S, TP B
SRR IR R B FRARBRAL AR, TP B

e AR MR B B e B Be AR R T AR — N RE=BE), 1178 JErg

5
A

Wehs HiA: 20264F1H13H; FHHEM: 20264F2H6H; KA H: 20264F2H25H

R

8 14 ¥ % (Chronic Kidney Disease, CKD)& 23R Bl A H 25 ™ IR A A TABRSR, HIFREAME
FIhee R, EREMMT BENOMEFRT XK. 4K FIRFEREIIEE T (Secondary Parathy-
roidism, SHPT){E A CKDH ¥ i #1& A # (Chronic Kidney Disease-Mineral and Bone Disorder, CKD-
MBD)IiZ R B, BERFRER. AFER. WITENRS. BEERERSRE, SRR B
44 DR Z K FGF23-Klotho#i iR 1, 3£ [FYRZ) R 55 i 41 fa i 1 5 5 FFOIR 55 iR 3R (Parathyroid
Hormone, PTH)H)iI B4, #MESEBEHENER. I AKHAENEZEEGR. XEKESREWR
57 SMRLFERIBIT MBI ANBTT BB R R UAMMZ OB R I SHPTIR T B I B i Uit g - 78
HYIRIT AT, BERAMT T MMEGBEL G B RS R & AR AP BER; 18
SARNETT AT, AR T AR RBEVIBARERE RE SEASMERKR 2 MPER, UAEHEER
EABARPIN; EMBINMAGI, REHE T RERBERERFRBRIRMER S ZEHFV
TEFIEE ST, AT miRNAK RS & 2RI ZESHPT R 3 (B8 R & H LR 2R & .
BJE, XELSE TOHEMAERL QIERE. KB HEREEMETIRET TR, HARRHZE
REAH TS PR LR IR T M .

XK ia
SR MERURSS IR RETUHEE, BMEE AR, BES AR, BRI, FRFEIIBR

Research Progress in the Treatment of
Secondary Hyperparathyroidism in
Chronic Kidney Disease

Zihang Ail, Yijian Zhang?, Guijun Ke?, Yang Xie3, Xiangtai Zeng34*

IFirst Clinical Medical College, Gannan Medical University, Ganzhou Jiangxi

IR

SCEES|H: SO, GKEM, RTEEE, MR, EAEER. 1R R MR 4R R T S TCIA T W T D] RS A R,
2026, 16(2): 3288-3294. DOI: 10.12677/acm.2026.162741


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162741
https://doi.org/10.12677/acm.2026.162741
https://www.hanspub.org/

2School of Nursing, Gannan Medical University, Ganzhou Jiangxi

3Department of Thyroid Hernia Surgery, The First Affiliated Hospital of Gannan Medical University, Ganzhou
Jiangxi

4General Surgery Department, Longnan Hospital, The First Affiliated Hospital of Gannan Medical University
(Longnan City First People’s Hospital), Longnan Jiangxi

Received: January 13, 2026; accepted: February 6, 2026; published: February 25, 2026

Abstract

Chronic Kidney Disease (CKD) has become an increasingly severe global public health challenge. Its
complications not only accelerate the progression of renal dysfunction, but also significantly in-
crease the risk of cardiovascular mortality in patients. Secondary Hyperparathyroidism (SHPT), a
core pathological component of CKD-mineral and bone disorder (CKD-MBD), is characterized by
high incidence, serious harmfulness and therapeutic difficulty. As the disease progresses, disorders
of calcium-phosphorus metabolism, deficiency of active vitamin D, and dysregulation of the FGF23-
Klotho axis synergistically drive the proliferation of parathyroid cells and excessive secretion of
Parathyroid Hormone (PTH), which in turn lead to severe consequences such as high-turnover bone
disease, vascular and soft tissue calcification. This paper elaborates on the latest research advances
in the field of SHPT treatment focusing on four core aspects: pharmacotherapy, surgical treatment,
minimally invasive interventional therapy, and emerging molecular targets. In terms of pharma-
cotherapy, it emphasizes the iterative evolution from traditional phosphate binders to novel cal-
cimimetics and their roles in overcoming drug resistance. For surgical treatment, it deeply dis-
cusses the differences in recurrence rates and hypocalcemia risks among various parathyroidec-
tomy procedures, as well as the application of precise imaging localization techniques. In the field
of minimally invasive intervention, it systematically evaluates the controversies regarding the effi-
cacy and safety of thermal ablation techniques as alternatives to surgical treatment. Regarding
emerging molecular targets, it focuses on the latest discoveries of miRNA and epigenetic regulation
in the pathogenesis of SHPT and their translational medicine prospects. Finally, the paper summa-
rizes the limitations of existing studies in terms of hard endpoint evidence, long-term follow-up
data, and individualized treatment standards, and points out the directions for future basic re-
search and clinical practice.
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1. 5I8§

T& 1 B T (CKD) C SO A BRI e L. A — TR A 7 R, E CKD 1ML 10.8%
[1]. BEE B IREMEBATIEGE, JCHEBEN CKD 3~5 H1JUBEHTH B, CKD-MBD &4 4854 b TF.
SHPT /& CKD-MBD i WEIRIE R 2 — HGeit, @ &+, SHPT A% Al =ik 40%~95.9% [2]

SHPT FAE A AR hr T, B 5 B KIS 2 UIAHIC . @K B HOIR 55 BRI R A S 84
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YT R G EACE W, SIS EITRE Y, O A —FREER R, WEEEHTO
MRS, ek M UIA0HE s s FEgE A 4k, SRS A0S0 E R0 )50 . A e
i, SHPT /& CKD & 2 RIALT- A A0 MU JET R BN A7 & 5 PR 2K [3]. SHPT A ML 47 2 2%,

W RSB AL, 4542 % D 44 (Vitamin D Receptor, VDR) 5454 5% 1A (Calcium-Sensing Receptor,
CaSR)#i% N ifl. FGF23-Klotho %21 L& miRNA R AE AL 5 2 AN I 1028 BAEH o THXHX — & %%
(s AR BRI 2%, SHPT FRVR YT HEHE 1E 22 7 B — 2045 3] 22 88 OB & T 1, AN I RHAERR 2SR R I
A ARG PR ZNE A, B EE IR 5 MR 2568 B, A A0CE B KIS 5 A7 i &= .

2. TNATTRIRE NS S R SRR
2.1. AT

P il g MUE /2 SHPT JR97 MIAEA . S E B4 & M AR 25 A R 45 1 2 I PR e e, DRI AN A R HL
ALY IR MLYE . Chertow GM S5 [4] bR SR FE48 H, KA H &5 851 45 4 77l (Calcium-Based Phosphate
Binders, CBP)<> S &UEAG 17, & 25 BN eb RS kA E 3Bk A5 AL P20 . H A W AU, TR I
B A B AR PR R85, SRR CBP B FH[S]. AR & 8k 25 & 77 =) 4EFr 4 (Sevelamer) /F Jy — Fh AR i1t
REW, FIAERBAMY AR B, OE S EAA FENE . it FRAK FGF23 7K Redik/b 2 =l i 2
AN . BRI (Lanthanum Carbonate) FoA 5 K RS & A8 7T, BANKEINES fifar . BARAE X T & R I4E
e, ABA B 0 UE S AL B 1% P TR IR AR S AR TR B FF 1B ORE o 2 BRI 45 5 7 0 5 S0 RE W Bk
(Sucroferric Oxyhydroxide) FlA7 & gk (Ferric Citrate) & T FF R BT RL 2590, "CAIAE [0 1) [R) st A e 3 kAR
WHabr. Floege J ZE[61HIMFFLR I, T BRSE G768 R 3 PRAK FGF23 /KT, HRN R TP sson, X%+
B35 CKD i3 B ZT AN O 1 3 15 A X 3R 33 [5] [7].

2.2, FEMHEE D REAEMUY

WHESEE R D B = REE G VDR BELENE] PTH & &. SR, JL7iE VDR B 20N S 801 =
B RE PR AR R N RN . SR VDR BEhFRIIA L E AL EE (Paricalcitol) AT Zy b Ak
(Maxacalcitol) 1) B2 TH ) 32 fR F 6 HUR 55 iR VDR (Rl ), RIS BT %18 VDR M0 . masmE ik
BELE AR IPTH MR, S5 IE M R AR BB TE =0, B THXOME 24 VDR FIEE, 7T
R SRAAFIR AT [5]. TRIF[SIRIBF AT, KA 72 RETE A &t e il VDR R i Sk i 294Kt
PSS B IR B BN 2R, T SE BB MR PTH, b PR, H Iy it 3 5k 5 725 (45
Tl M I [5]

2.3. ¥I$E5

FUES 750 6 1 B AR 1 SHPT (K36 Y7 RE B, $OUE05 77 AN 30 3o 38 o i T 45 W AL, T 52 Je et 244 3 47 CaSR,
SEINFLRT B 2 1 MU, IS PTH 73, IXAEAS “fEATHE M5 A RTHR T FEAK PTH” OV ATRE
VEARRZE A LIRSS IR . 3207 S5 [O1E R AW FE R B, X RS8R T R L SHPT &
&, PR IERRS DR E A= IERENE IPTH 7£ 3 N W FEE 70%, H B2 e B Qe R, ALP.
AR TR, MR R KBRS TIEM AT T PR 2G0T A A SR, PRI 2 PR AN 4 A
= D JHS, ZERF TESRRAS, BONAEIRTE SHPT MLk s . HK4FK FEfik(Etelcalcetide) ttx Pu Al ZE 44
MR, B ERIE R MM ZE B RE T A, Block GA AF[101MIWFFE o, HORE = SRR FE R
& PTH il EOL T PEAR-R €. SRTMT, 2025 4 (BB 5 & 8 i FAERS B i7r,  MRF R38R T
(IRT 30 FRARES MAE A A= v, HLAT 5180 0 383 S BUIRUAE AV A5 5, 3R I R ML 75 i B 0o 44K
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R ZE (Evocalcet) & H A A BB B4 IRV 77, 5 AR g/ PO IR - 280 WL RSt MRk 45 7 i ) 4
[11], XWX R AR BEHLE 56 Son, KRR R ZELERH] IPTH J7 i E 52 T il -R 2%, (HE piE
AR R A F B PRAR, IR L BN AN BE T 52 00 IR - 28 R RO BRAR AR 58 % 825 I 24 PEATL A
I RS S BRI 45 T35 1.

Table 1. Comparison of therapeutic agents for various types of SHPT

# 1. B2 SHPT ;AT 5T EL

kB RELY) IR e PRAIE 3 FERIEH

R il 45 & B AR
(BRERES . WHERED)  AEPEE &R

REARRE: AT AIEARES MU e B I s 1 I 5 P XU

IEZZIMAE 5L B

) Y g L A BB RS R AR R

s &7 PLA M BE#A% FGF23
ek BB TR BRI SseAE
(bt ; S R TNk S

. s % 2 H
LU AR ey fabr, HEHAIETL M

% VDR, W PTH

. il P1 AT PTH BB, BRI K
FR=RE AP (RIS Ol A 5 e {4 T T B L

A
E e R 35 VDR 819 P
gz Womge SFEEERRER e Cemnmaey U ERITEIEE:

B =n
AR CaSR, HEAN PR PTH. il 4% 0 ifi 7 5

TRRE CimsMRE sk R FBEAITE: (RS
I, 6 PTH MO0 T PR3 ‘ R
. RS20k L AR TR R i, nid s
LG 751
‘ |  EmERR SIS, ‘
ek g 0 R T (i

3. SMREFERBTT

FUIR 55 B DTBR AR (Parathyroidectomy, PTX) A £54076 97 2 &4 R € IR YT T B, EXEIA I SHPT 1)
EHT B OMAL. NS FE C N Al )RR i 5 A N T R UG . B R AT s S AR
AR . HATRILIRIACA Y SHPT 35 I 2459 J0 ik 42 ] 1) v 45 Ifohe B B e, HLA B
R 55 IR 382 (Intact Parathyroid Hormone, iPTH)#F4E K - 800 pg/mL,  EAEA 7™ 5 I ARE IR (W9 &
FE AR A B B SR S AR TR, B R BAMRFEAR T, AR, B R SHPT Ji BE A SEAL 1
IWRIRN, FARIBIEEIHEL S E 08, L FILEAMRRE AR, 50N T S T
HTFRIR 55 B 8 AR FE PP A, ) SRAEAN AT 300 1R &85 75 PR 0 A2 T BB R 47 T [12]

TEFEER T ST, KT BAEARXIERE: BRI VB A (Total Parathyroidectomy, TPTX). H
RNV + AR (Total Parathyroidectomy with Autotransplantation, TPTX + AT) 5 HUIR 5% IR 7k
2=V A (Subtotal Parathyroidectomy, SPTX), X =FiF AR5 X — B 2R T IGER A S, HAZ O T W
TEBEAR S R 35 38k Gk AP B 55 IR ) BEIRR 2 (R BUAS-PAi o SCRF TPTX BB L2, WnSR A 45 [13] &2
Liu ME Z[14]38 1 Meta 7 #r48 i, 0T TS BRI KIRENT &5, TPTX ARG R a8 R
PE SHPT KUK 75 TH 3548 T TPTX + AT Al SPTX. H 3= B8 fE (1) ] BU7E T R RERE PR B8 RR A7 1E 2 T
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A 55 B 1 FROIR 55 IR 2 B A, TPTX B A ICIB FREE 38 B, M KR BRI 7 &2 AR, HLBE
EEVEYEA D RS ARG, AR S 7k A B 55 9805 BN ARES IURE CL A /3 T #5 . LA Chen J 5[15]
AR I — IRV A5 ) 5 R AR PRI RE AR B, AN TPTX + AT B0 SPTX B &AM FE K, B2 T4
B, WUAAEGKEE BTN EE, PTH MEE =& SBOCsh IR, H155 5 8% & o A% % )
FIRE ST, HEIE F AR . 2024 S — TS He SPTX 5 TPTX+AT [ RIEIERF At B, BIR TPTX + AT
ARG B IREREAEHBS) R A 2805, BT IREEICT SPTX, 24 SHPT &R N, AHATE#
AR P FRODR 55 B LU 3900 — AR B O 22 i [16]. BRIk, B RTIIHT 78 AR #a 34 0t a) T3 gAMb i R 7
F, AT HRMEZE | s ARG DT B A R A S B, TPTX S st Lu i i adk s 1o T RS M Al = 1)
T GRS fE R AR L A A T ThRE IV RS S, TPTX + AT 8¢ SPTX MIEE s %.

EFAREARREZES b, B E O DR ATRAR X B RS e . e r AR SF IR 8 e 2 5
MFEARRME)FEIRZA, FEalRhr TR RREEE G . T2 2R A EAR SO
R, Yang J ZE[17]IF FCUESE, 99mTe-MIBI XU AH 2 A% 8:A SPECT/CT 846 HY A2 iR A4 5 T 2 A% = 1Y)
REEE, B AR ER I EhridE . RA 4B AR BRI H s, gk iR 2 HoR A 20X
Iy HUIRSE IR Sk Ay, R s ARt AR P PTH W U3 i s U0 B IR AR 20 4R PTH 1R F%
WEFE, SERFIPAS IR MR YE, W BRR T HEtt SHPT AR . A RISNEHE YT 5 Ik #i +X fh
AR - TR - R ARG HERRE IS, DASEI SN B R B R K3k A

4. WIS NiGTT

A NIRIT RAEEAE ST T, @B a2 R E A K IE B A RS IR . HORE T T WAL
JE7K L 4 (Percutaneous Ethanol Injection, PEI) 2 #4135 48 . PEI 1y B IR A PRIPAR 9/ AN 7T 48
SR A S R R R, B AT SO UK o S A0TH @l (Radiofrequency Ablation, RFA) -5 1l i @l (Mi-
crowave Ablation, MWA): Fi| ] # R F EUH B A IR SE . MWA M LE RFA, B FHRE . JHRE
K RGOSR /NGRS, BIE A AL = 5 i HR 55 [ 18]

Table 2. Comparison of indications, complications, and recurrence rates between PTX and thermal ablation therapy
%< 2. PTX S#GERATTRNERIE. HLERE X EXTLL
WIT A ENUEAE AN FARNE Fe R RS TR

JZE SHPT. 244
TPTX HEVE M K IRE BT
B

HEBETEY U8 B R e T
TPTX+AT  4EREHE; 0 il HEkR, UIKREBHEY

MBI ESI AR AN ORI T AR o 6(<5%)
JRAA, BRI S R AR TR LR A R B *

MBI N e 0o

f:’(ﬁll,iqa%m% R%g)%ﬁ-* %*E#%ji’giﬁ E%iﬁgk
B R {5 B4 B iy /b B A RGN VEACES R ARG
SPTX SHPT i (6 EHR, SRR o (10%-15%)
25 1A Ty 20 2 %fd{&ﬁljx )%ﬁ‘*\ ﬂigi b = T .
mwarea S DIV e . R e (E0%L L)
SRR i LAY S 75 2 s A o )

2024 111 Meta 70 HTdf Le 1 I RS AMREF AR BT R S8R E R E ARG PTHL ME5. ik
KPR BRIRE ETE e it 22 5, FATH R R P 5 WO A A A RIS AR 2B 20 B IR T AR R 4,
Pl BE 22 ek E B A RS, BT RN 5T RS, Reli& &bt Ol Th a8 % ToiEm
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LR 55

AR . R RIRCR IR, EIE AT R R R R I 4 =T TR Diao Z ZF[19]H9WF Fi 4
X PTH > 1000 pg/mL FORRE B2 (63, BlBRR AR R (>3 em)#, THRIAEAEXE UMD, SRE & 3
BER. WHh, ZRRAIEAEGEYE 4 HUHA) R SR AR IZ T Rk A e LA R R ARG N [18] o A
THRUAE N T RS ORE B 4k BT . {2 Wang G S5 [201#R K 1 H AL T BE SHPT Hif S, & 78 FH
BNt R, R GMBUENE. AN, XN T PTX RJERAREE, T IR a5 KL URME, #
TR, R 53 NSOy T B IR AN . 2T AR AR S B0 RLE Ik R IE 3 B 5
W, K2 FRAESS T ARG B IERNIE . I ARk B KR ZES

5. MAS FHRRASERBITAIR

B 7 FLEVZE 9, SHPT I 78 N2 B KPR N BIBE R A4 77K F . 43/ RNA (microRNAS,
MiRNAs) & —FE4mts RNA, 6] 5E mRNA B R shet: SmMEREEAREY 15518
H(MTORCL) 2 A A K 5B X B L. WA [20) VAR T miRNA [IC8E(E, Dicer B
(MIRNA B TR BRI/, HAVRSZIRERKE, (H1E CKD BRI T LA s i PTH
Gy, RN T, IXTE miIRNA & FUIR 55 IR RO JREFRE R . 4EFEDh e e ML T . 3 —
AL IR, miIRNA S i) Tscl JEE(mTORCL (IR 1), 813840 T mTORCL i@k . 7
SHPT 1, mTORCY ik ¥ Bk 5l 7 FFOPR 55 IR 4 L fry iod P36 08 o 3X — R LA RE 17 ST mTOR 4l 771 (4
WRYEZLR])TE I 7 B S50 h Bos IR YT SHPT g 7).

Lu Ziyi 25223 (O 7 Bk 2 B E0R miRNA tB7E SHPT ik #/ER[21], #l4n miR-149-5p 1
miR-301a-5p 7 SHPT 4 mKiE, EAIEEL A VDR Al CaSR [ 3’UTR XI5, i ix 57 1
HIE R, IS E 2Pt miR-3680-5p 5 PTH (52 LS AMoE, HERERE SHPTH HEAR
SEMERIN, % . FERRIT I RS T FRALE], FIA miRNA 55077 (Anti-miRs) BT 0% miRNA (40
P miR-149-5p), HUFH miRNA HEHPI(Mimics) Pk & /4714 miRNA (41 miR-129 #if] FGF23 i), C1E3)
YIRS R i SHPT (1938 7). IONHREEHUES FIRI4EA 22 D YT 2 (1 3 R4 7 MARYE b ety
A

6. RESRE

R BT SHPT Ba T FRIH S+ 5, (HIA BT RAESGE BF TR LI H T 8 = M sk
WIEYE SCRF . it I PRSI BN HEAT 3 i ke 5 BRARFAE 1K) 20 J2 0 T 3w 0 TR R R,
RAE TR IR 5 B R B BEAM 2 IE ;0 T rp RERRE R Mg L Il 2 TR v i 36 40 95 70 i
YErEER D R, TN T 2WEia P B R 2 heos O AT G VERE AR R R R, IR ISR B R
FAR B A € PEIR T T-BL, DA S e R 25 W) 4 45 I LI 175 354K

AR SHPT FAMFFE 2 0o A AL AEIE SR A A 8 PO R I b A ) 5038 FE 3 KO U R T R 5 A 7
JREE . R T R S FEATL S T 36 (RCT ) R SR IE 7 AR UL 557 B S B BRI 17 2%, RIS 455 miRNA
P BN 2 A TS o T A A I B R, IRA IR R AGWRGTI 70 L], e — B
T A HE RGPS IE A QR T R MR AR A B A R

£ E&WA
H E R E A QT R S 0H (5. YC2024-X002).
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