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Abstract: Objiective To evaluate the efficacy and safety of Chinese patent medicines in adjuvant treatment of Alzheimer’s disease by
network Meta-analysis. Methods PubMed, Web of Science, Embase, Cochrane Library, China National Knowledge Infrastructure
(CNKI), Wanfang, China Biomedical Literature Database (CBM) were searched for randomized controlled trials of oral Chinese patent
medicines in the treatment of Alzheimer’s disease, the search time limit was from the establishment of each database to April 2022. Two
researchers independently screened literature, extracted data, and evaluated the quality of the included studies. Stata 16 was used to perform

Meta-analysis and network Meta-analysis. Results A total of 35 studies were finally included, including eight kinds of Chinese patent
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medicines including Compound Haishe Capsules (& /5 #4¢ /K %€), Tianzhi Granules (K% #ikr), Ginkgo biloba leaf, Liuwei Dihuang
Pills (7SR 1), ete. The results of the network Meta-analysis showed that: (1) Cognitive assessment: In terms of improving the mini-
mental state exam, the top three optimal interventions were Compound Congrong Yizhi Capsules (& 77 M2 35 %4/ %) combined with
prescription drugs > Hongjingtian Capsules (£ 5 KX %) combined with prescription drugs > Liuwei Dihuang Pills combined with
prescription drugs; In terms of improvement of Alzheimer’s disease assessment scale-cognition: The top three optimal interventions were
Compound Congrong Yizhi Capsules combined with prescription drugs > Compound Haishe Capsules combined with prescription drugs >
Compound Danshen Tablets combined with prescription drugs. (2) In terms of treatment total effective rate, the top three optimal
intervention were Compound Congrong Yizhi Capsules combined with prescription drugs > Compound Haishe Capsules combined with
prescription drugs > Tianzhi Granules combined with prescription drugs. (3) In terms of improving activities of daily living, the top three
optimal interventions were Ginkgo biloba leaf combined with prescription drugs > Compound Haishe Capsules combined with prescription
drugs > Tianzhi Granules combined with prescription drugs. (4) In terms of adverse reactions, the top three regimens with less adverse
reactions were Tianzhi Granules combined with prescription drugs > Compound Haishe Capsules combined with prescription drugs >
Ginkgo biloba leaf combined with prescription drugs. Conclusion The results show that Chinese patent medicine combined with
cholinesterase inhibitors or glutamate receptor antagonists could effectively improve the cognitive function and activities of daily living in
Alzheimer’s disease patients. The therapeutic effect was better than that of single prescription drugs, and the safety is better. No significant
increase in the risk of adverse reactions had been observed. However, due to the low methodological quality of the included studies, the
conclusions still need to be further verified by more high-quality studies.

Key words: Alzheimer’s disease; Chinese patent medicine; network Meta-analysis; Compound Congrong Yizhi Capsules;
Hongjingtian Capsules; Liuwei Dihuang Pills; Compound Haishe Capsules; Compound Danshen Tablets; Tianzhi Granules; Ginkgo
biloba leaf; Dengzhan Shengmai Capsules
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Table 2 Basic characteristics of included study
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Fig. 2 Percentage of bias risk projects of included study

#* 3 MMSE f&%t Meta 5317
Table 3 Meta-analysis of MMSE

T T FEA & MD (95% CI) P18
TZKL+C vs C 3 2.721 (1.418, 4.024) 0.000
HITINA+C vs C 2 4.839 (3.125, 6.553) 0.000
FEDS+C vs C 1 3.100 (1.420, 4.780) 0.000
CRYZIN+C vs C 2 5272 (2.891, 7.652) 0.000
FFHSIN+C vs C 13 3.163 (2.551, 3.775) 0.000
YXY+Cvs C 2.500 (1.977, 3.022) 0.000
DZSMIN+C vs C 1.847 (0.601, 3.093) 0.004
LWDHW+Cvs C 2 3.491 (0.983, 5.999) 0.006

C-X R4 TZKL- K% i

ik HITIN-ZL S RAK#  FFDS-E 7 & CRYZIN-H 5 %
DZSMIN-AT 2Bk dE  LWDHW- A HL (B 4. 5. 7. 9. 11,

HKFE  FFHSIN-E 7l fic s YXY-4RA

13, £4~12 D

C-control group TZKL-Tianzhi Granules HJTIN-Hongjingtian Capsules FFDS-Compound Danshen Tablets CRYZJN- Compound Congrong Yizhi
Capsules FFHSJIN- Compound Haishe Capsules YXY-Ginkgo biloba leaf DZSMIN-Dengzhan Shengmai Capsules LWDHW-Liuwei Dihuang Pills

(same as fig. 4, 5,7, 9, 11, 13 and tables 4—12)
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Wb 77 ZiIT R R, AR 4.
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ISR B FLIR S AL T 2 (66.5%) > 5 7 i i FE IR
HRTTH (549%) SHE TS RBAER/R T
(50.5%) > KRR A AL 7725 (40.6%) > FRAT I
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25 PR EEFEITEMER-IAF (Alzheimer’s
disease assessment scale-cognition, ADAS-cog)

25.1 fE4 Meta #3711 TUESUIRIE 1
ADAS-cog 147, BEasmRKRE. B &R &
PAREE AE NP S TR E NS G 2l

#*4 MMSE HIRIR Meta 5347
Table 4 Network Meta-analysis of MMSE

MD (95% CI)

I
i CRYZIN+C HITIN+C LWDHW+C FFHSIN+-C FFDS+C TZKL+C YXY+C DZSMIN+C

HITIN+C 038 (-1.86, 263)

LWDHW+C 151 (-081,382) 112 (-135,360)

FFHSIN+C 206 (047, 3.64) * 167 (-0.13,347) 055 (134, 243)

FFDS+C 212 (076, 499) 173 (-127,473) 061 (244, 366) 006 (248, 261)

TZKL+C 250 (057, 444" 212 001, 423)" 100 (=120, 319) 045 (095, 185) 039 (239, 3.16)

YXY+C 269 (097, 441)* 231 (039,422) " 118 (081, 3.18) 064 (044, 171) 057 (=206, 320) 019 (-136, 1.73)

DZSMIN-+C 332 (117, 547) " 293 (062,524) " 181 (038, 419) 126 (-042, 295) 120 (-173, 413) 081 (=120, 283) 063 (-L18, 243)

C 522 (375, 669)° 483 314,653)" 371 (193, 5500 316 256, 37D 310 063, 5577 271 (145, 398) ° 253 (163, 34D " 190 (033, 34D °

*P<<0.05, #* 6. 8. 10 [d]
*P <0.05, same as tables 6, 8, 10

NBRHLEE AL 6 A 2y . g B BRI T ]
TR (P=0), HCRH S SRR HE1T 14 5
Meta 7347 . 3T 45 R o, 7E23% ADAS-cog J7 1M,
L IRAAREL, BRAT 32 AE B ZE A A 5 24 A 7S R
R G AL T ARG 2 R, R 4 B
G AT ¥R T s b T 25, Wk 5.
252 MR Meta 73#fr - S5 BoR, BB IRFREK
AT 5 A AR T iR T S L R B UR £ (6
AN TR R R (563 1), EHE ML LK 6.
RUIR Meta 20 M 36724 21 ANFIRELES, oA 4
MEBAGIFEE N SO RAM L, BT S8R
JRRFERI 7RI EE FLLASL, HoAR 4 Bl s & Ak T7
243% ADAS-cog M TR HATIZ, W& 6.
SUCRA #4778 T7 K% o B IR A
7775 (85.2%) >H B IRBEIKA /T 24

(75.6%) >BITHZRIREITTZ) (67%) >INk
Hi AL S AL T2y (45.6%) > 41 5 R BEBE & Ab J7
2 (41.3%) >ATRAEMKKER G TT2) (29.6%) >
Wb 752 (5.5%), 57 % o B IR BERR A Ab T7 2R
BAET I AT getESR K, SUCRA MERHET I
Kl 7.

gt “ LR IE” e HE, 5 R S AT e
AE—ERRE R R, WA S,
26 HESFEENER (activity of daily living
scale, ADL)
2.6.1 &4 Meta 70 At 3547 15 i 7THkIE | ADL
Bhr, GHEREMAL. S5 R 7R,
HRATIT RIS R B ML S PR . NN TR RAF
R B R (P=64.8% ), W FH B AL R A5 7Y
BHTHE R Meta 7307 . 45 REIR, BR7SBRHL LGS
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Fig. 4 SUCRA probability ranking of MMSE
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RAR Meta 208137242 15 MR ELEL, Hrp 3 4
EEA S m X BRETTFES o SR B AL &
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T I B A R T7 25 (65.2%) > R FIURL I
G TT Y (50%) >N Bk B OB S Ab T 2
(46.5%) >H I P2 R G A TT 25 (41.6%) > 4bT7
7 (5%), $enfEdem HEAiEEaae i, 4R
A5 I Ak 77 25 ] B A A ) T Tl i, SUCRA Mk
AP ILE 9.

ot “ LR IE” IR FEL, 45 RN AR e
TEE— EFRRE B/ INFEAR N AR R fmfes, DL 5o
2.7 RBYER

2.7.1 f£4 Meta 53t A 13 TIWFAIRIE T2 fF

R, A REPR B2 R Bk,
AT 7 A A B R FE AN SR B AL 6 Fhrh
2y JL SR 5 I IR TR e S i (P=0), )
K FH [ 5 34 AR R AT AL 5 Meta 3 #T . 45 SR BOR,
Il R SRR R E T PSS BE A T 20t L i A
TYRRIT LG E R, HR 5 Phirh B & A T7
T RO T AT, WAR 9.

2.7.2 IR Meta 73t 05 6 M pliZy, 6 MMEHE
b, SR SR, BT R R & A T 250 L A
RATid5RTt R E R (5 ) REEAERK
(461 1), UEHEMIZEILE] 10,

PR Meta 238367228 21 AN ELRE, Hdp s
MEBA G ERE L BRETTFS G T4
Ab, AR S P S ATA A TT AR T SR AR T
Al R 7 %), WL 10.

SUCRA #3475 T % o B IR I A
W77 %5 (75.8%) >H U7 iR R I A kb JT #
(67.1%) > REPRILA LT (63%) >HAH
B A TT 24 (54.3%) > 7N Wk B ALIEE & 4k 7 24
(50.5%) >H I P2 R IE/TT2 (36.5%) >KAbT7
25 (2.8%), G RIERE T il B IR FEUR A b 77 245
A RE AR T S i, SUCRA A W 11,
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Fig. 5 Comparison-correction funnel plot of MMSE (A), ADAS-cog (B), ADL (C), total effective rate (D) and adverse event (E)

5 ADAS-cog 154 Meta 7347
Table 5 Meta-analysis of ADAS-cog

T-Ti4A it FEA & MD (95% CI) P
HITIN+C vs C 1 —-2.790 (—4.365, —1.215) 0.001
FFDS+C vs C 1 ~3.900 (—5.462, —2.338) 0.000
CRYZIN+C vs C 1 —4.410 (—4.962, —3.858) 0.000
FFHSIN+C vs C 6 —4.200 (—4.738, —3.661) 0.000
DZSMIN+C vs C 1 -1.790 (—4.887, 1.307) 0.257
LWDHW+C vs C 1 -2.500 (—8.503, 3.503) 0.414
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Table 6 Network Meta-analysis of ADAS-cog

MD (95% CD)
CRYZIN+C FFHSIN+-C FFDS+C LWDHW+C HITIN+C DZSMIN+C
FFHSIN+C  -0.21 (-0.98, 0.56)
FFDS+C  -0.51 (=2.17, 1.15) ~ -0.30 (-1.95, 1.35)
LWDHW+C -191 (=794, 4.12)  -1.70 (-7.73, 433)  -140 (-7.60, 4.80)
HITIN+C  -1.62 (=329, 0.05)  -141 (-3.07, 025)  -L.I1 (<333, L.1D 0.29 (-5.92, 6.50)
DZSMIN+C -2.62 (-5.77, 0.53)  -241 (=555, 0.73)  -2.11 (-5.58, 1.36)  -0.71 (=747, 6.05) -1.00 (-4.47, 2.47)

Tt

C -441 (-4.96, -3.86) * —4.20 (-4.74, -3.66) * -390 (=546, -2.34) * 250 (-8.50, 3.50) -2.79 (436, -1.22) * -1.79 (-4.89, 131)
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Fig. 7 SUCRA probability ranking of ADAS-cog
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7 ADL &%t Meta 5347

Table 7 Meta-analysis of ADL

TP it FEA & MD (95% CD) P1H
TZKL+C vs C 2 —3.116 (—5.466, —0.767) 0.009
FFDS+C vs C 1 —2.600 (—4.327, —0.873) 0.003
FFHSIN-+C vs C 8 ~3.913 (-5.022, —2.805) 0.000
YXY-+Cvs C 3 —5.610 (=6.743, —4.476) 0.000
LWDHW +C vs C 1 —2.700 (-8.522, 3.122) 0.363

SIS ik T 2 ﬁ%ﬂfmmﬁzﬁ MEEARE R (1093 41D, IEHEMZE LK 12,
4

6
Rt e Y]

7
HRAT I+ 75 24

1 757
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Fig. 8 Network diagram of ADL
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SUCRA # Z HF /¥ K & UKL BX & b J7 24
(78%) >H TG IRELETTZ (71.6%) >4
AR A AL T 25 (58.7%) >R )5 WA 3 B IR BE Bk &
W77 (50.9%) >AbT7%) (48.8%) > 7Nk AL
BRAA T2 (31.9%) >E NS RBAEATTY
(31%) >AT JAEMKIR G AL T2 (29%), 45 5R%4%
N R B RIURE B A Ak 5 24 8RR o TR T TEE it
SUCRA #EZHF7 WL 13

gt “ AR IR JNSFE, ORI IR,

%<8 ADL 1K Meta S4f
Table 8 Network Meta-analysis of ADL

MD (95% CD)

it
TR YXY+C FFHSIN+C TZKL+C LWDHW+C FFDS+C
FFHSIN+C -1.54 (-3.75, 0.66)
TZKL+C -2.33 (-5.42, 0.76) -0.78 (-3.36, 1.79)
LWDHW+C =274 (-9.34, 3.86) -1.20 (-7.59, 5.19) -0.42 (-7.16, 6.33)
FFDS+C -2.84 (-6.40, 0.72) -1.30 (—4.45, 1.85) -0.52 (-4.33, 3.30) -0.10 (=7.07, 6.87)
C —5.44 (<739, -3.49) * -3.90 (-4.92, -2.88) * -3.12 (-5.50, —0.74) * =270 (-9.01, 3.61) -2.60 (-5.58, 0.38)
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Fig. 9 SUCRA probability ranking of ADL
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Table 9 Meta-analysis of total effective rate

F- T it FEAR OR (95% CD P
TZKL+C vs C 2 3.807 (1.172, 12.367) 0.026
FFDS+C vs C 1 2.143 (0.622, 7387) 0.227
FFHSIN+C vs C 5 3.922 (2331, 6.599) 0.000
CRYZIN+C vs C 2 4816 (1722, 13.470) 0.003
LWDHW+C vs C 2 2.904 (1255, 6.721) 0.013
YXY+C s C 1 3.162 (1.032, 9.685) 0.044
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Fig. 10 Network diagram of total effective rate
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Table 10 Network Meta-analysis of total effective rate

OR (95% CD)

T Fifii it
CRYZIN+C FFHSIN+C TZKL+C YXY+C LWDHW+C FFDS+C

FFHSIN+C  1.25 (0.39, 3.98)
TZKL+C 1.30 (0.27, 6.33) 1.04 (0.28, 3.85)
YXY+C 1.52 (0.33, 6.95) 1.21 (0.35, 4.17) 1.17 (0.23, 6.01)
LWDHW+C 1.66 (0.44, 6.25) 1.32 (049, 3.55) 1.27 (0.29, 548) 1.09 (0.27, 4.42)
FFDS+C 2.24 (045, 112D 1.79 (047, 6.86) 1.72 (031, 9.63) 1.48 (0.28, 7.83) 1.35 (0.30, 6.04)
C 480 (1.72, 13.44) © 3.83 (226, 648) * 3.68 (111, 12210 * 3.16 (1.03, 9.69) © 290 (1.25, 6.72) *  2.14 (0.62, 7.39)
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Fig. 11 SUCRA probability ranking of total effective rate
R11 TRREFHES Meta S4f7
Table 11 Meta-analysis of adverse events
T bt HARE OR (95% CD) P1H
TZKL+Cvs C 3 0.584 (0.214, 1.592) 0.293
FFDS+Cvs C 1 1.568 (0.414, 5.935) 0.508
FFHSIN+C vs C 12 0.704 (0.502, 0.989) 0.043
YXY+Cvs C 2 0.861 (0.295, 2.518) 0.785
DZSMIN+C vs C 1 1.538 (0.533, 4.439) 0.426
LWDHW-+Cvs C 1 1.564 (0.415, 5.895) 0.509
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Fig. 12 Network Meta-analysis of adverse events
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Table 12 Network Meta-analysis of adverse events
. OR (95% CD
T-Hisi it
TZKL+C FFHSIN+C YXY+C CRYZIN+C C LWDHW+C FFDS+C
FFHSIN+C 0.80 (0.28, 2.31)
YXY+C 0.70 (0.17, 2.89) 0.87 (0.28, 2.64)
CRYZIN+C 0.60 (0.01, 34.94) 0.75 (0.01, 39.45) 0.87 (0.01, 51.06)

C 0.60 (0.23, 1.60) 0.75 (0.50, 1.12) 0.87 (031, 2.45)

1.00 0.02, 51.45)

LWDHWC 039 (0.07, 2.01) 048 (0.12, 1.93) 055 (0.10, 3.00) 0.64 (0.0, 40.92) 0.64 (0.17, 2.42)
FFDS+C 0.38 (0.07, 2.01) 048 (0.12, 1.93) 0.55 (0.10, 3.00) 0.64 (0.01, 40.86) 0.64 (0.17, 2.42) 1.00 (0.15, 6.56)
DZSMIN+C 039 (0.09, 1.66) 049 (0.16, 1.52) 0.56 (0.13, 249) 0.65 (0.01, 38.50) 0.65 (0.22, 1.88) 1.02 (0.19, 5.58) 1.02 (0.19, 5.61)
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Fig. 13 SUCRA probability ranking of adverse events
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