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Abstract: Objective To analyze the efficacy and safety of huperzine A for the treatment of Alzheimer's disease (AD) by systematic
evaluation and trial sequencing. Methods Computerized searches of PubMed, Embase, Cochrane Library, Web of Science, CNKI,
Wanfang, VIP, and Chinese Biomedical Literature Database (CBM) were performed to include randomized controlled comparing
huperzine A treatment of AD trials and cohort studies, and the search timeframe was from the establishment of the database to April
Ist, 2024 for all of them. Two evaluators independently screened and evaluated the studies, applying RevMan 5.4 and Stata 17.0
software for systematic evaluation, and TSA 0.9.5.10 beta software for TSA. Results A total of 25 papers were included, including 1
813 patients. The results of the Meta-analysis showed that:(1) compared with the control group, the effectiveness rate of the huperzine

A group was higher [RR=1.46 with a 95% CI (1.29, 1.65), P < 0.000 01], with consistent results for subgroup analyses of different
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drugs, dosages, duration of treatment, degree of dementia, and type of study; (2) The MMSE scale scores, MQ scale scores, and HDS-R
scale scores were higher in the sarcosine A group [MD = 3.99, 95% CI (2.32, 5.67), P < 0.000 01] , [MD = 5.09, 95%CI (2.71, 7.47), P <
0.000 01], [MD = 2.59, 95%CI (1.62, 3.55), P <0.000 01]; (3) The adverse reactions in the huperzine A group were higher than those in

the control group; (4) Sensitivity analysis suggested that the results were more robust; (5) Egger's test for the effective rate and adverse

reactions suggested that there was publication bias; And (6) TSA further affirmed the reliability of the conclusions on the effective rate and

adverse reactions in the treatment of AD with huperzine A. Conclusion Huperzine A can improve cognitive function in patients with AD,

and the common adverse reactions are mostly mild. The clinical selection may vary based on the overall condition of the patients.
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R4 11 584 0.02 53  FEML  1.90[0.90, 4.01] 0.09
(3) Zi7e
0.2~0.3mg d! 11 620 0.34 11 E  2.40[1.53, 3.75] 0.0001
0.40~0.45 mg 4! 7 537 0.10 43 £ 1.08[0.72, 1.62] 0.71
(4) M7
<2 A 223 0.07 54  BEHL  3.96[1.03, 15.24] 0.05
=6 H 189 0.03 72 BEHL  0.98[0.24, 4.09] 0.98
2~6 AN 663 0.80 0 [FmE  147[0.97, 2.22] 0.07
(5) WHHR
RCT 15 1010 0.18 26 E  1.40[1.00, 1.96] 0.05
CS 3 147 0.09 59  BHHL  2.50[0.62, 10.10] 0.20
2.3.2 MMSE 19 Jji RCTI20-22242628-401 3 T51 CS[4131  95% CI (232, 5.67), P<<0.00001]. *HHFFZAYs 40,

i T MMSE &R0, L1 558 filfE. S5
AEEGE T R i M P=98%, P<<0.00001, f# /I
MU NARAL, Meta 73Hr4h R iEoR: 5620 MMSE &
KV m TR, ZRASEE L [MD=3.99,

RCT WAHMD=4.04, 95%CI (2.18, 5.90), P<<0.0001]
Al CS WAH[MD =340, 95%CI (161, 5.18), P=
0.000 2]#4) 357, RG240 MMSE &R0 T R4,
R AR TeE R, e t— 0 A T DL 4.
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random,95% Cl Year

Mean Difference Mean Difference

IV, Random, 95% CI

4.1.1RCT
FiER1 995 161 82 14 128 54 14 33%  330[1.84,8.44] 1995 —

R 995 19 6 50 15 B 53 44% 4.00[1.68,6.32] 1995 —_—
B2 1998 2059 517 22 17.08 457 26 4.3% 3.51[0.73,6.29] 1998

FEe 098 2125 246 23 1787 165 18  47% 3.38[212, 464] 1808 —
Tig1998 7183 413 36 1867 335 36 46% 316[1.42,4.90] 18949 —_—
SHiFER2002 27 285 95 049 288 96  48% 2.51[1.73,3.29] 2002 -

BRE 2003 231 235 181 28 30 48% 5.00[3.96,6.14] 2003 -
['BERF-2004 238 41 32 20 38 29 46% 3.90[1.92,5.88] 2004 —
BHgEzo04 035 1.26 13 -25 238 13 47% 2.85[1.44, 4.26] 2004 —_—
ERRE2005 698 552 55 58 533 55 45% 118085 3.21] 2005 T
2010 2499 128 30 1739 236 30 4.8% 7.59[6.63,8.55] 2010 —
FEAR2011 2265 378 18 2038 479 12 41%  226[006,548 2011 I
2011 1918 586 23 1618 334 23 43% 3.00[0.24,5.76] 2011

2012 2152 771 70 1995 469 70 45% 154 [0.57, 365 2012 T
fAB20132 264 25 25 225 17 25 4T% 3.90 [2.46, 5.34] 2013 -
HE2013 2010 22 30 171 27 30 47% 3.00[1.75,4.26] 2013 -
8018 234 35 45 196 31 45 4T% 3.80[2.43,517] 2018 -
=iEFas 2016 035 41 1618 1.01 41 49% 2.98[2.65, 4.31] 2018 -
FrEE2021 553 177 47 4141 133 47 4.8% 13.89[13.26,1452] 2021 -
Subtotal (95% CI) 704 603 86.3%  4.04[2.18,5.90] -
Heterogeneity: Tau?= 16.10; Chi*= 926.75, df= 18 (P < 0.00001); |*= 98%

Testfor overall effect. Z=4.25 (P = 0.0001)

41.2CS

BI04 288 67 36 24 45 33 43% 5.80[3.13,8.47] 2015 —_—
BRI2016 198 234 22 167 27 16 46% 210[1.16,5.04] 2016 —_—
FEHR2020 224 21 27 201 18 27T 48% 2.30[1.23,3.37] 2020 —
Subtotal (95% CI) 85 76 13.7%  3.40[1.61,5.18] -
Heterageneity: Taw?= 1.60; Chi*= 5.76, df= 2 (P = 0.06); F= 65%

Testfor overall effect 7= 3.73 (P = 0.0002)

Total (95% CI) 789 769 100.0%  3.99[2.32,567] -
Heterageneity: Taw?= 15.01; Chi®= 957.34, df= 21 (P < 0.00001); °= 98% ,110 5 5 1=n

Testfor overall effect: Z= 4.67 (P = 0.00001}
Testfor suboroup differences: Chi®= 0.24. df=1 (P = 0.630. F=0%

Favours [control] Favours [experimental]

4 754A MMSE Meta 5> #7 7% E]
Fig. 4 Forest plot of Meta-analysis in MMSE between two groups

233 MQ 5 Ii RCTPS28:36384R & 1 AD B35 H
AT MQ &RV, 3L 267 BldE . ST
[ RAEAE SR i 24 R P=0%, P<<0.43, [&5E 0
Y Meta AP T&5 R 27R: X384 MQ &R
TR, ZRAFRIEXMD=5.09, 95% CI
(2.71, 7.47), P<<0.0001]. VLK 5.

2.3.4 HDS-R 6 1] RCT252836-3814 45 1 HDS-R &
VP IENL, 3357 BlEH . B AMAFESR
SRR P=20%, P=0.28, [HE M FE Meta
MR ER: RG] HDS-R &R T4 1
H, ZRBERITHELIMD=2.59, 95%CI (1.62,
3.55), P<<0.00001]. .14 6.

Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Legid 1995 7437 24.56 22 6413 2824 26 2.5% 10.24 [4.70, 25.18] 1998
FIET1998 £9.23 486 23 BS57 425 18 72E% 366 [0.87,6.45] 1998 i
FARIF1999 7528 1173 36 67.06 188 36 108%  B8.22[0.98 15.46] 1999 -
FEE2011 5727 1924 23 4923 1524 23 56% B.04[F1.9918.07 2011 I
H2013 6.2 1841 3 463 1441 30 9.4% 9.60[1.68, 18.11] 2013 e
Total (95% CI) 134 133 100.0%  5.09 [2.71, 7.47] <>
Heterogeneity: Chi*= 3.83, df= 4 (P=043), F=0% t t t t

L -20 -10 1] 10 20
Testfor averall effect Z2=4.159 (P = 0.0001) Favours [control] Favours [experimental]

B 5 #4H MQ Meta 5> i X K&

Fig. 5 Forest plot of Meta-analysis in MQ between two groups

Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl Year IV, Fixed, 95% CI

HiER 1995 171 68 14 181 7.3 14 3.5% -1.00[6.16, 4.16] 1995

TERAFR1995 20 B a0 15 7 83 148% 500249 7.51] 1995 -
Leg4 1993 2131 604 22 1787 4495 26 9.4%  3.44[0.28 6.60] 1998 —
FAAig1994 2275 48 36 2039 5496 36 141% 236022 4594] 1999 T

AE2011 18.28 548 23 1617 328 23 134% 212053477 2011 T
SE2013 184 28 o 163 31 30 447% 210065 3.55] 2013 —_—

Total (95% CI) 175 182 100.0% 2.59[1.62, 3.55] L 4
Heterogeneity: Chi*= 6.26, df = 5 (P = 0.28), F= 20% _150 5 : 5 1’0

Testfor overall effect: Z=5.23 (P = 0.00001)

&6

Favours [control]

740 HDS-R Meta 53 #7 Rk &
Fig. 6 Forest plot of Meta-analysis in HDS-R between two groups

Favours [experimental]



504 - FA8EE2H 2025428 %¥ythak % Drug Evaluation Research  Vol. 48 No.2  February 2025
2.3.5 ADR 15 Jji RCTI?0-25 27,29, 32-35, 37-391f)] 3 Tijj B2, 0.40~0.45 mg-d ! 2 A A0 F 1

CSH-ILL ADR N4 Jmehs, 3% 1157 B, &
W RIS 27 i P=31%, P=0.11, f#
FA [ 72 ROSAR Y, Meta 0 AT 45 SR R : 3640 ADR
TR, ZRA SR L[RR=1.62, 95%CI
(1.21, 2.19), P=0.001], WKl 7. [FZi¥) ADR %
ZMB R, W REAAEIGIR R, 3P AT
Wortr, WK 3: OEAFEAWEL, FAIZHF vs
etk 2R, HBIGHEESR: MELKRAYIL
H, AHET ADR BTGt 2R, HEW G
YA SEMEEREZ TR EA K. QAN
FRFEEE WA, A2 ADR BTG5 57,
AN —TSCRik, X E R AD B34
") ADR B H G E N, % E. @A
YR, 0.2~0.3 mg-d ! H 55X B4 ML,

ADR L4uit# %5, KAEAARIsH ¥ ER,
ZEAT RS MATN Z R AR SR R E K, @OFE<
2L 2~6 MWL =6 M RIARFHZ 7R
W, AT ADR BTG E L. OXHT
A4, RCT Al CS WA BN, K411 ADR
TG
2.4 U

XA 25 R AR AR AT BURME AT, 1B —RIFRIN
(IR 7S, Meta AT 4h FISA K AT PR, $oR
SR IBFE
25 EFRRBEEN

KH Stata 17.0 XA R . ADR 45 fmfatrit
1T Egger's 1656, 4554 %% (P=0.002<<0.05). ADR
(P=0.007<<0.05), #&/RAIREAAEREmfT. WK 8.

Experimental Control Risk Ratio Risk Ratio
Study or Subgrouy Events  Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
FiER 1985 4 14 0 14 0.8% 9.00[0.53,152.93] 1995 ]
AEEE1998 7 23 0 18 00% 11.88[072 18503 1898 b
LhIE 1900 4 22 5 15 TE% 0.95[0.28,3.09] 1998 —
hiFE 2002 3 95 3 El 5.1% 1.01 [0.21, 4.88] 2002 I R
FR¥IE 2003 3 38 2 30 37% 1.29(0.23, 7.19] 2003 I
IPERF2004 1} 32 1} 29 Mot estimable 2004
BlgzE2004 1 13 0 13 08% 300013, 6751] 2004 —
k2008 12 20 0 20 0.8% 25.00[1.58,395.48] 2008
FERI011 B 18 0 12 1.0% 8.89[0.55 14461] 2011 ]
FEsA2012 5 13 233 34%  2A0[052,1108 2012 o
{ZE2013 13 25 M 15 187% 118066, 2.11] 2013 -
B0 3 eli} 0 a0 0.8% 7.00[0.38,12993] 2013 ]
FEEING 12 36 7 33 124% 1.67 [0.70,3.87] 2015 I
23ZAR2016 i ag B 40 80% 1.05[0.37,2.98] 2016 —
BrAg2016 4 22 2 16 30% 1.45[0.20,6.99] 2016 e R
2018 B 45 4 45 B.8% 1.50 [0.45, 4.96] 2018 B
SEFIne 1 4 0 41 0.8% 3.00[013,71.06] 2018 ]
Fre@202 4 47 13 4T 221% 031 011, 0,88 2021 —
Total (95% CI) 589 568 100.0%  1.61[1.19,2.16] *
Total events 94 ah ) ) ) )
i o - - Rz } ; | |
Heterogeneity: Chif= 2272, df=16 (P =0.12); F= 30% oo i 10 1000

Test for overall effect Z=312 (P=0.002)

Favours [experimental]  Favours [contral]

&7 754E ADR Meta S #77x#K &
Fig.7 Forest plot of Meta-analysis in ADR between two groups
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2.6 TSA
2.6.1 HETSA FZHEAHXS fER P (RRR) =
1—RRM), 254 Meta 7 HT45 58, 1% RRR A—46%.

o} HE LA 5o S 2 R = S R A T o AR B/ 3
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Mgk (L), RIS=261, AN 6 Wit )a
FEARIBIL RIS, RIFIRIGHIATT AD MERER & T
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R 5%, BRIIESTE A=2, &5 (Biszd) 7
PINEE 3 WU fE I e g T HYE ORIk, Z=
1.96), #H—LFhzgse. WK 9. 10.

2.6.2 ADR TSA % RRR A-61%, XfHEZAMNTE
PR AEZR R 56% . S5 R BIR, Meta 7381 Rt Z A (4%
SR RN 2 DA E 2l TG Al O
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