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[ Abstract] Objective To evaluate the efficacy and safety of recombinant human parathyroid hor-
mone (rhPTH) in the treatment of hypoparathyroidism ( HypoPTH). Methods Relevant prospective clini-
cal studies published in PubMed, Web of Science, Embase, Cochrane Library, and China National Knowl-
edge Infrastructure (CNKI) from January 1, 1996 to June 30, 2025 were retrieved. The primary outcomes
included serum calcium and phosphorus levels; the secondary outcomes included 24-hour urinary calcium
excretion, calcium-phosphorus product, serum vitamin D, supplement doses, adverse reactions, and so on.
These data were analyzed using Review Manager 5.4 software and STATA 17.0 software. Results A total of
28 studies were included. Meta-analysis showed that RhPTH treatment significantly reduced serum phosphorus
concentration, but no significant differences were found in serum calcium level, albumin-corrected serum
calcium level, calcium-phosphorus product, serum 1,25-dihydroxyvitamin D, , and estimated glomerular filtration
rate (eGFR) , while significantly reducing 24-hour urinary calcium excretion, serum 25( OH) D level and
the supplement doses of calcium and calcitriol. The main adverse reactions of thPTH included slight injec-
tion site reactions and slight hypocalcemia/hypercalcemia, etc. Conclusion RhPTH replacement therapy is
safe and effective for patients with HypoPTH, and it has the potential to be used in those who have poor
blood calcium control with conventional treatments or are at risk of complications when high-dose supple-
ments are required.

[Key words]  Hypoparathyroidism; Recombinant proteins; Parathyroid hormone; Treatment out-
come; Drug-related side effects and adverse reactions; Meta-analysis
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LICHRRE R . AT R R SEER AT Meta
M A JE R & 25 B ( Preferred Reporting Items for
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F 2025 4 5 HE 6 A1 PubMed , Web of Science
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30 H;(3) WIS R 32 vhPTH J697 [ thPTH ( 1-
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rhPTH(1-34) : 1738
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Bl 1 Sk E AR thPTH Sy E 2 ARSI E

2. EEYTRAEAR, (1) ML 45 A IE 10075 45

RhPTH &7 X} L3 £5 /K F- 1% Bl B2 [ MD =0.01
(95% CI.-0.04~0.06) mmol/L,P=0.620] ; BHLEKL

ML 10 TG RT3 219 Bl # . RhPTH
TRYT X R AR OE 19 I Y 5 K O R T8 BH R 5
[ MD=-0.13(95% CI:-0.31~0.05) mmol/L,P=0.170];
BEHLONASRL . 5 UG RBF 557, 3% 160 il %
EZH 43 #7 & B, thPTH (1-84) F1 thPTH ( 1-34) V. 41
() Y B ARG N B 22 R T AE 2R L (Qb=2.65,P=
0.100) , WL 2,

(2) I 7% ®s, RhPTH(1-34) F1 thPTH( 1-84) %
1K [ MD=0.15(95% CI:0.10~0.20) mmol/L,
P<0.001 ] ,Fﬁ*ﬂ%{ﬂjﬁﬂ 17 Iﬁﬁﬁ;‘i[sfs,lofu,u’zl] ’;H\:
472 B WA 3,

3RESF AR bR, (1) 24 h JRES, RhPTH(1-
34) 1l thPTH (1-84) Y[ 24 h JRES/KE[ MD=1.17
(95% CI.0.46~1.88) mmol,P=0.001 ] ; FEHLE N
Y17 TG PRAFFST > 7022 3 380 i, LA 4,

(2) MIE4EAEZR D, RhPTH R&AIC T I 25 24k
R D[ MD=9.19(95% CI:0.54~17.84) nmol/L,P=
0.040] ; BEMLAK AR R . 15 IR pRAFF 77 711022520
3353 i |, WA 4 B & B, thPTH (1-34) Al
rhPTH ( 1-84) B AIRITHI G ML 25 B4R D ik
EEF TG FE X[ MD=9.73(95% CI:-1.16~
20.62) nmol/L,P=0.080; MD=8.23(95% CI:-6.90~
23.37) nmol/L,P=0.2907,2 NAI7 41 2 [8] i s A
W 2T IG T FE L (Qb=0.02,P=0.870)

RhPTH 34 J7 1 J5 HypoPTH & & 191, 25- %%

MD MD
1V, Random, 95% G/ 1V, Random, 95% C/

ik b=tid =1

Study or Subgroup X s total X s _total Weight
1.1.1 rhPTH (1-34)

Matarazzo P 2014 2.1 0.283 6 2.25 0.26 6 2.3%
Palermo A 2018 1.9 0.15 42 2.23 0.28 42 10.1%
Winer KK 2003 1.95 0.2 13 1.92 0.02 14 9.1%
Winer KK 2008 2.09 0.06 14 2.04 0.03 14 14.7%
Winer KK 2010 1.89 0.18 7 1.96 0.04 7 7.3%
Winer KK 2014 1.97 0.04 12 1.88 0.03 12 15.1%
Winer KK 2018 2.14 0.06 14 2.05 0.11 14 12.5%
Subtotal (95% CI) 108 109 71.1%
Heterogeneity: Tau?=0.01; x?=73.84, df=6 (P<0.000 01); I*=92%
Test for overall effect: Z=0.50(P=0.610)

1.1.2 rhPTH (1-84)

Cusano NE 2013 2.15 0.5 54 2.08 0.5 42 4, 5%
Lakatos P 2016 2.3 0.2 24 2.2 0.2 24 8.8%
Rubin MR 2016 2.15 0.03 33 2.1 0.03 33 15.6%
Subtotal (95% CI) 111 99 28.9%

Heterogeneity: Tau?=0,00; x?2=0.77, df=2 (P=0.680); I?=0%
Test for overall effect: Z=6.97(P<<0.000 01)

Total (95% CI) 219 208

Test for overall effect: Z=0.50 (P=0.620)

Test for subgroup differences: x2=2,65, df=1 (P=0.100), I2=62.3%

100%
Heterogeneity: Tau?=0.00; x2=74,64, df=9 (P<0.000 01); I*=88%
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Study or Subgroup X s total X s total Weight IV, Random, 95% C/ 1V, Random, 95% C/
2.1.1 rhPTH (1-34)
Gafni RI 2018 1. 58 0.04 31 1.46 0.04 31 8.8% 0.12 [0.10, 0.14]
Khan AA 2023 1.35 0.19 61 1.23 0.19 60 7.6% 0.12 [0.05, 0.19] -
Marcucci G 2021 1.43 0.17 12 1.41 0.25 12 4.4% 0.02 [-0.15, 0.19] N
Matarazzo P 2014 2.02 0.2 6 1.76 0.31 6 2.2% 0.26 [-0.04, 0.56] T
Palermo A 2018 1. 39 0.356 42 1.26 0.19 42 5.9% 0.13 [0.01, 0.25] —
Upreti V 2017 1.88 0.2 8 1.38 0.14 8 4.4% 0.50 [0.33, 0.67] -
Winer KK 1998 1. 38 0.24 16 1.58 0.26 16 4.3% -0.20 [-0.37, -0.03] -
Winer KK 2003 1.65 0.24 14 1.48 0.03 14 5.7% 0.17 [0.04, 0.30] -
Winer KK 2008 2.23 0.12 14 2.08 0.07 14 7.5% 0.15 [0.08, 0.22] -
Winer KK 2010 2.27 0.22 7 1.79 0.09 7T 4.2% 0.48 [0.30, 0.66] -
Winer KK 2014 1. 66 0.1 12 1.58 0.07 12 7.6% 0.08 [0.01, 0.15] .
Subtotal (95% CI) 223 222 62.5% 0.15 [0.09, 0.21] L 4
Heterogeneity: Tau?=0.01;x2=53.17,df=10 (P<0.000 01) ;I>=81%
Test for overall effect: Z=4.66 (P<<0.000 01)
2.1.2 rhPTH (1-84)
Cusano NE 2013 1.42 0.32 54 1.32 0.32 42 5. 6% 0.10 [-0.03, 0.23] I
Lakatos P 2016 1.5 0.2 24 1.3 0.3 24 5.1% 0.20 [0.06, 0.34] -
Mannstadt M 2019 1.56 0.19 40 1.27 0.21 40 7.0% 0.29 [0.20, 0.38] -
Rubin MR 2010 1.44 0.2 30 1.29 0.2 30 6. 5% 0.15 [0.05, 0.25] -
Rubin MR 2024 1.26 0.23 39 1.32 0.23 39 6.5% -0.06 [-0.16, 0.04] T
sikjaer T 2014 1.11 0.22 62 0.98 0.2 29 6. 9% 0.13 [0.04, 0.22] Dy
Subtotal (95% CI) 249 204 37.5% 0.14 [0.03, 0.24] ‘
Heterogeneity: Tau?=0.01; x2=27.08,df=5 (P<0.000 1) ;I2=82%
Test for overall effect: Z=2.63 (P=0.009)
Total (95% CI) 472 426 100% 0.15 [0.10, O. 20]. ) ¢ \ ,
Heterogeneity: Tau?=0.01; x?=80.84,df=16 (P<0.000 01) ;I2=80% -1 -0.5 0 0.5 1
Test for overall effect: Z=5.70 (P<0.000 01) H batid =

Test for subgroup differences: x2=0,07,df=1 (P=0.790),I?=0%

3 mATRSEARME (rhPTH) TR LTS BEK P52

Study or Subgroup AAFFT T2 , Subtotal 43415 H-43HT , Heterogeneity 45 5t

HAGES , Tau® HREFET 2, 1P S FPEFEEL, Test for overall effect i BARSN A I8 , Z F bR ifEIE A B 2, Total g B BIEL, Test for subgroup
differences 3V 41 8] 22 A6, Weight IALE , MD N¥EZE 1V A3 77 2 8: , Random Ry FfAILRL N A5

B2 D, KPER KRG %2 L[ MD=-25.94
(95% CI:-53.46~1.58) pmol/L,P=0.060] ; FEHLEL
AR . 6 TR AR T 01202k 208 i A
WLH AT B, 2 B chPTH I 4 T 1,25- 8%
HeER D, KF(Qb=2.97,P=0.080) ,

(3)5E@safe 1, RhPTH (1-34) 1 thPTH (1-84)
IRYT 5 R E B S B R BUK T 22 R RS T 2R S
[ MD=0.16(95% CI:~0.10~0.43) mmol*/1.>,P=0.230];
BEAL 5 I A4S R . 8 0TI R fF 7412
315 il

(4) eGFR, RhPTH {GJT7HIJ5 8 & ) eGFR 22
RG2S X [MD=-2.29(95% CI;-5.89 ~
1.32) ml » min™" + 1.73 m™2,P=0.210] ; Bl £
.6 TG R A 57102k 202 il R L 2 Fb
thPTH 3515021 [A] 4775 5 3 00 25 5% (Qb =9.32,
P=0.002) ,thPTH( 1-34) j&¥7 #&F+ HypoPTH F35 1)
eGFR 7KF-,

(5) BEFIAEEAEA R D #7755, RhPTH
TRITREAR T HBE I as A5 b 78570 7 & [ MD = 1.59
(95% CI:1.32~1.86) g/d,P<0.001] ; i BILR& I 452
12 IR PR 5510102022300 3k 355 i g

RhPTH 34 7 B A T 5 1k =B 5 &2 [ MD = 0. 65
(95% CI:0.48~0.81) pg, P<0.001 ] ; Fifi AL %50 07 A5
.10 TG pRAFF 5T 101 14102027300 S 275 i 3
AN TR S0 2H 1] Py BB ARG A5 R — 35 R AT (A5 b e 77
Qb=0.89,P=0.350; 54t =EE: 0b=0.20,P=0.660) ,

4R N, RhPTH {697 W Al EE A R
SN SRARAES AT, 1R b 70 70 sl i kR 25 5 22075 2]
Gt s LA BN QN S A S vy 3k P v
it SRR % 57 SRR IR B, R BEIR YT .

15 B Y

RhPTH A7 ki i AME M PTH & 448 B
o E4&NE w32 thPTH(1-34) ( Teriparatide )
5 rhPTH (1-84) ( Natpara) 2 F#il5, rhPTH(1-34)
Jp WAL, H 1996 4 JF 4 T HypoPTH iR
yyt e GhPTH( 1-84) A &K A B B K12
SRR UG I (] | BRI T B R R
AL AT AR DT M I R I AT IE 8 2 #r, LA
WARIZIG YT 7 Ik A B 2 41

AR EERIR ,thPTH 36974 B F4ERF HypoPTH
B M 5K FFE , HehPTH(1-34) 5hPTH( 1-
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Study or Subgroup X s total X s total Weight IV, Random, 95% C/ 1V, Random, 95% C/
3.1.1 rhPTH (1-34)
Ish-Shalom S 2021 4.75 3.29 19 3.51 2.06 19 5.9% 1.24 [-0.51, 2.99] e
Marcucci G 2021 6.97 3.6 12 7.27 3.02 12 4.0% -0.30 [-2.96, 2.36] T
Palermo A 2018 50 3.65 42 6.75 3.15 42 6.7% -1.25 [-2.71, 0.21] -]
Upreti V 2017 10. 4 8.23 8 5.09 1.61 8 1.3% 5.31 [-0.50, 11.12] T
Winer KK 1998 10.5 5Li3 16 6.4 3.2 16 3.4% 4,10 [1.07, 7.13] e
Winer KK 2003 6. 86 3.016 14 5.8 0.27 14 6.3% 1.06 [-0.53, 2.65] T
Winer KK 2008 4.7 0. 66 14 4.6 0.6 14 8.9% 0.10 [-0.37, 0.57] T
Winer KK 2010 5. 41 2,25 7 4.9 0.8 7 5.9% 0.51 [-1.26, 2.28] -1
Winer KK 2012 9. 37 3.74 8 9.66 2.95 8 3.1% -0.29 [-3.59, 3.01] T
Winer KK 2014 7.18 0.65 12 6.67 0.76 12 8.8% 0.51 [-0.06, 1.08] [
Winer KK 2018 9. 87 0.71 14 6.93 1.3 14 8.4% 2.94 [2.16, 3.72] -
Subtotal (95% CI) 166 166 62. 7% 0.92 [0.02, 1.81] &
Heterogeneity: Tau?=1.41; x2=54,40,df=10 (P<<0.000 01) ;I2=82%
Test for overall effect: Z=2.01 (P=0.040)
3.1.2 rhPTH (1-84)
Cusano NE 2013 6. 33 6 54 4,78 T7.75 42 3.7% 1.55 [-1.29, 4.39] - =
Lakatos P 2016 9.2 4.9 24 8.3 5.8 24 3.4% 0.90 [-2.14, 3.94] I
Mannstadt M 2019 8.9 5,01 40 6.2 3.31 40 5.7% 2.70 [0.84, 4.56] I
Rubin MR 2016 6.9 0.58 33 4.65 0.63 33 9.1% 2.25 [1.96, 2.54]
Rubin MR 2024 5. 52 3.24 39 6.6 3.8 39 6.4% -1.08 [-2.65, 0.49] I
Tay YD 2019 6. 35 0.73 24 3.93 0.93 24 8.9% 2.42 [1.95, 2.89] -
Subtotal (95% CI) 214 202 37.3% 1.77 [0.99, 2.54]
Heterogeneity: Tau?=0.46; x2=18. 84, df=5 (P=0.002) ;I?=73%
Test for overall effect: Z=4.48(P<<0.000 01)
Total (95% CI) 380 368 100% 1.17 [0.46, 1.88] | L | |

Heterogeneity: Tau?=1.41; x2=132, 70,df=16 (P<0.000 01) ;I?=88%

Test for overall effect: Z=3.24(P=0.001)

Test for subgroup differences: x2=1.98,df=1(P=0.160),I2=49. 5%

-10 - 10

5 0 5
B% WTRE

B4 BEHAFIRFEIREZE (thPTH) IGI7 X 24 h FREGIK - () 5210 Study or Subgroup SHAFSTE I 4H , Subtotal R E I, Heterogeneity
HRE, Taw® I FFETT 22, 1P N FRPEFREL, Test for overall effect N SRR AG G , Z MFRUEIE A B 22, Total M AL BIEL, Test for subgroup
differences A7V 20 [A] 25 S K 56, Weight AL, MD 32 IV R385 243 , Random Ay FfATLAS 1 AR 76

84)JTROCH W22 5 . RSP HLEI AT . xhPTH Jd i 2
i TS WM B AR T N A =B B, P R]
T MRS | HE T, 2 O R PR IRE A 5
H, thPTH IR 4 5 8 A b 78 71050 f 3 S e ik /D> =
50% (8¢ R 45 < 500 me/d, I PE4E A E D <
0. 25 pg/d) BT LEE I 4 145 7K S0 sk i ek 3%
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