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Efficacy of Amitriptyline on Functional Dyspepsia: A Meta-analysis

WU Meiling', LUO Xufei’, MA Guangyel, ZHANG Xinggu01’3*(1.Beilun People’s Hospital, Ningbo 315800, China;
2.8chool of Basic Medicine Science, Lanzhou University, Lanzhou 730000, China; 3.The First Affiliated Hospital, College of
Medicine, Zhejiang University, Hangzhou 310031, China)

ABSTRACT: OBJECTIVE To systematically review the effectiveness and safety of amitriptyline in the treatment of
functional dyspepsia(FD). METHODS Databases including PubMed, Cochrane Library, Web of Science, Embase, CNKI and
Wanfang Data were searched from inception to April 2019 to collect randomized controlled trials about the effectiveness and
safety of amitriptyline in the treatment of FD. Meta-analysis was performed by using RevMan 5.3 software. RESULTS A total
of 41 randomized controlled trials, concerning 4 477 FD patients were included, in which contained 2 250 in experiment group
and 2 227 in control group. The results of meta-analysis showed that the overall effective rate of amitriptyline combined with
gastric motility drugs and/or PPI in the treatment of functional dyspepsia was significantly higher than that of the control group
(P<0.05), and could improve some symptoms such as abdominal distention, nausea and vomiting, and heart reacid(P<0.05). In
addition, the incidence of ADR in amitriptyline combined with gastric motility drugs and/or PPI had no significant difference
with the control group. CONCLUSION  Amitriptyline combined with gastric motility drugs and/or PPI has certain efficacy and
tolerable adverse reactions in the treatment of FD. However, due to the low quality of the existing randomized controlled trials, it
is suggested that patients with chronic FD should assess the psychiatric symptoms to determine whether amitriptyline can be
combined in the treatment of FD. Futhermore, more high-quality studies are needed to determine the efficacy and safety of
amitriptyline and better guide clinical decision-making.

KEYWORDS: amitriptyline; functional dyspepsia; meta-analysis
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Tab. 1 Basic characteristics of the study

. e A s - e RECE% RS A RIS %
SCHR L WibRvE = EWP 2iPAE R 77 20 SeaG 2H /% R4 g (UL vs APRAL) 3P4 (SIRAL vs 31 IEAD)
Braak 2010 Rome III 33 412 Ami25 mg/Pla 8 A — P=0.02 72 vs 35
Chen z 2005 pyFldzuE 172 19~72 Cis 5 mg tid+Ami 12.5 mg bid/Cis 5 mg tid 48 93.02vs 72.09 - 11.63 vs 4.65
Chen 20052 Romell 60 18~63 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 4 J& 83 vs 67 - 26.67 vs 0
Chen 20111 MAEFEAE 120 19~66 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 3 8  96.67 vs 78.83  P<0.05  8.33 vs 6.67
Chen 20121 Rome III 60 45.9+11.8 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 96.7 vs 86.7 - 3.33 vs 6.67
Chen 2013 AARFRHE 120 18~79 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 1 J7F% 95 vs 83.33 - -
Chen 2016!"®! Rome II 100  19~73 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 3 J& 96 vs 78 - -
Ding 2015!"") Rome II 36 —  Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 3 J§  94.45 vs 77.48 - 5.56 vs 16.67
Du 2017 Rome Il 70  18~45 Mos 5 mg tidtAmi 12.5 mg qn/Mos 5 mg tid 478 82.9 vs 62.9 - 8.57 vs 5.71
Gan 2013 AERFRAE 60 -~ Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 90 vs 70 - -
Gao 20121 Rome III 104 24~56 Ome 20 mg qd+Mos 5 mg tid+Ami (6.25~ 6J8  88.47vs 59.62 - -
25 mg)bid/Ome 20 mg qd+Mos 5 mg tid
Geng 2018?" Rome II 100  21~71 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 92 vs 74 - 6vs2
Han 2013!% MAEFEAE 202 18~78 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 3 & 96.04 vs 81.73 - -
Jin 201313 Rome II 73 31~77 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mgtid 3 f§  94.59 vs 69.44  P<0.05  10.81 vs 13.89
Lacy 20174 Rome III 194 18~75 Ami 50 mg/ Pla 12 & - P=0.04 30 vs 21
Lei 2015 AERFRAE 100 —  Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 93.33 vs 80 - 26.67% vs 0%
Li 20071 ANARFEHE 60 20~70 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 8§ J 80 vs 50 - 10 vs 10
Li 201347 Rome I 88 23~67 Ome 20 mg bid+Mos 20 bid+Ami (12-25 mg) 5 J& 84.1 vs 61.4 - -
bid/Ome 20 mg bid+ Mos 20 bid
Lin 20101 MREE 172 —  Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid ~ 4 J& 91.67 vs 75 - 15.63 vs 0
Liu 20111 Rome III 180 45.1+3.9 Ome 20 mg qd+Mos 5 mg tid+Ami (6.25~ 48 84.4 vs 62.2 - -
25 mg)bid/Ome 20 mg qd+Mos 5 mg tid
Mayier 2011°%  pyRbgzsE 100 —  Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J§  91.66 vs 74.45 - -
Mei 20118" Rome II 142  22~69 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 & 87.3 vs 71.8 P<0.05 y
Nie 20092 INEFR#E 48 21~68 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 & 88 vs 50 4 45.83 vs 12.5
Shi 20155 Rome I 228 18~65 Dom 10 mg tid+Ome 20 mg qd+Ami 25 mg 5 J& 60.7 vs 31.3 . 11.57vs 0
qn/Dom 10 mg tid+Ome 20 mg qd
Talley 2015 Rome II 194  18~75 Ami 50 mg qd/ Pla. 12 & 53 vs 40 - 30 vs 21
Tang 2007 WAEFFAE 60 20~70 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 8 J& 80 vs 50 S 10 vs 10
Wang 20075 pyFiARdgE 180 20~70 Cis 10 mg tid+Ami 25 mg qn/Cis 10 mg tid 8 JH 80 vs 50 - 5.56 vs 5.56
Wang 201187 pyRbgige 128 —  Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J§  93.75 vs 79.69 - 62.5vs0
Wang 2013%)  Rome III 100 22~68 Ome 20 mg bid+Mos 20 bid+Ami (12~25 mg) 5 & 84 vs 66 - -
bid/Ome 20 mg bid+ Mos 20 bid
Wang 2014%%" Rome III 127  18~68 Ran 30 mg tid+Ami 12.5mgqd/Ran30mgtid 8 J&  82.81vs36.5 . -
Wang 20151 pyFRlbRdE 136 22~60 Dom 10 mg tid+Ami 25 mg qn/Dom 10 mg tid 4 J&  95.59 vs 79.41 - -
Wang 2017 Rome III 56 21~70 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid ~ 4 J& - P<0.05 7.14 vs 25
Wang 2018 Rome IV 156  23~69 Dom 10 mg tid+Ami 25 mgqn/Dom 10 mgtid 4 f&  93.59 vs 76.92  P<0.01  23.08 vs 16.67
Wu 20111 MAFEAE 100 20~73 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 90 vs 68 - 10 vs 6
Xu 2002144 WEMRHE 125 “FH40 Cis 5 mg tid+Ami 37.5-75 mg qu/Cis 5mg tid 4 & 90.5 vs 71 - 44.44 vs 30.65
Yang 20171 ANARFEHE 72 30~76 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 3 J§ 94.44 vs 75 P0.05 -
Zhang 2018 pyRlbzsE 128 23~69 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 3 J& 68.8 vs 34.4 P<0.05 3.1v56.3
Zhao 20181*"! Rome III 110  32~54 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mgtid 3 J&§  92.13vs 78.18  P<0.05  3.67 vs 12.73
Zhen 2018**! Rome III 31 21~59 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mg tid 4 J& 95.83 vs 75 - -
Zhou 20141 Rome II 186 18~72 Dom 10 mg tid+Ami 25 mg bid/Dom 10 mgtid 3 J&§  95.7 vs 78.49 - -
Zhu 20145 Rome II 160  22~67 Lan 30 mg qd+Ami 10 mg tid/Lan 30 mg qd 48 92.5 vs 67.5 - 5vs3.75

VE: Dom—Z%E 3l Ami-POR AR Ome—BLEH M Mos—ZEVb L F; Cis—FUib b F; Lan—2ZR$iME; Ran-HJE B T Pla—w B —KRIEK.
Note: Dom-domperidone; Ami—amitriptyline; Ome—omeprazole; Mos—moxapride; Cis—cisapride; Lan—lansoprazole; Ran-ranitidine; Pla-placebo;

— —Not mentioned.

2.3.1.3 CistAmi B 558 H Cis 97697 FD 19 RN 2 5 5 B IR YT FD HREIR 508 4y - 3t

JTROGEE WAL SR 3 T RCTs, 477 411524k
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Tt B 2H.(P<0.05).
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Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen 2005 26 30 20 30 21% 1.30 [0.97,1.74] [
Chen 2012 a8 B0 47 B0 4.9% 1.23[1.07,1.42] BE
Chen 2013 24 30 26 30 27% 1.12[0.95, 1.30] [
Chen 2016 a7 60 50 60 5.2% 1.14 [1.00,1.29] -
Chen2011 48 a0 39 a0 4.0% 1.23[1.08,1.44] fieer
Ding 2015 17 18 14 18 1.4% 1.21 [0.93, 1.589] T==
Gan 2013 27 30 21 30 22% 1.29[0.99, 1.67] o
Geng 2018 46 a0 a7 a0 3.8% 1.24 [1.03,1.49] s
Han 2013 97 101 82 1 8.5% 118 [1.07,1.31] i
Jin2013 35 37 28 36 2.6% 1.36 [1.08,1.71] ==
Lei 2015 a6 B0 32 40 4.0% 1.17[0.99, 1.38] B2
Li 2007 24 30 15 30 1.5% 1.60 [1.07, 2.39] =
Lin 2010 a8 96 57 Th 6.6% 1.22[1.06, 1.41] B
Mayier 2011 46 a0 ar a0 3.8% 1.24 [1.03,1.48] e
Mei 2011 62 71 a1 71 8.3%  1.22[1.03,1.44] e
Mie 2009 21 24 12 24 1.2% 1.78[1.14, 2.68] E w
Tang 2007 24 a0 14 30 1.5% 1.60 [1.07, 2.39] =
Wang 2011 <11} G4 51 64 5.3% 1.181[1.02,1.38] B
Wang 2015 65 B8 54 68 5.6% 1.20[1.08, 1.37] e
Wang 2018 T3 T8 ] T8 6.2% 1.22[1.08, 1.39] et
Wu 2011 45 a0 34 a0 3.5% 1.32 [1.07, 1.64] o
Yang 2017 34 36 27 36 2.8% 1.26 [1.03, 1.558] =
zhang 2018 44 G4 22 64 2.3% 2.00101.37, 2.91] ST
zhao 2018 a1 45 43 45 4.4% 1.19101.01, 1.39] %
Zhen 2018 14 15 12 16 1.2% 1.24 [0.91,1.70] g
Zhou 2014 o] 93 73 93 7.5% 1.2211.08,1.37] A
Total (95% CI) 1350 1310 100.0% 1.25[1.21, 1.30] |
Total events 1238 a6
Heterogeneity, Chi® = 20,66, df= 25 (P = 0.713; F= 0% Io = 051 110 mnl

Test for averall effect: Z=12.35 (P = 0.00001)
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Fig. 4 Comparison of overall efficacy of domperidone plus amitriptyline versus domperidone alone in the treatment of

functional dyspepsia
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Tab. 2  Efficiency of amitriptyline in the treatment of
functional dyspepsia

Rmarma N ek B
Hg (M-H, Fixed, 95% CI)
Dom+Ami vs Dom 26 RCT 2 660 1.25[1.21, 1.30], P<0.05
Ome+Mos+Ami vs 4 RCT 472 1.37[1.22, 1.53], P<0.05
Ome+Mos
Cis+Ami vs Cis 3 RCT 477 1.38 [1.24, 1.53], P<0.05

Dom+Ome+Ami vs 1 RCT 228 2.17[1.62, 291], P<0.05
Dom+Ome
Lan+Ami vs Lan 1 RCT 160 1.37[1.16, 1.62], P<0.05

Ran+Ami vs Ran 1 RCT 127 2.27[1.61, 3.20], P<0.05
Mos+Ami vs Mos 1 RCT 65 1.54 [1.18, 2.00], P<0.05
Ami vs Pla 1RCT 194 1.31[0.96, 1.78], P>0.05

R E AR P 24524 2020 45 1 H 3 37 &5 2
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Tab. 3 Improvement score of amitriptyline in treatment of
functional dyspepsia

SCik ﬁ; SE A ¢ %R SR VT3 1 et
Chen 2011 120 Dom+Ami/Dom J§J. ORI, Bty KL
RS, P<0.05
Jin 2013 73 Dom+Ami/Dom F4f. &JEHIMK, P<0.05
Mei 2011 142 Dom+Ami/Dom #J5itfk. FRgAKR. 7 4.
ERERAIEL, P<0.05
Wang 2017 56 Dom+Ami/Dom LJgAKHE. AR, F4,
P<0.05
Wang 2018 156  Dom+Ami/Dom Fifi, %R/, Tkt
LGk, BB, P<0.05
Yang 2017 72  Dom+Ami/Dom PEfik. $%Ca. HEJE, P<0.05
Zhang 2018 128 Dom+Ami/Dom [ s, 8. W<,
P<0.05
Zhao 2018 110  Dom+Ami/Dom [k, S8R k5. Xit,
P<0.05
Lacy, B. E. 2017 194 Ami/Pla A M. Mg, P<0.05
& Talley, N. J. Sy, P>0.05
2015
B. Braak 2011 38 Ami/Pla HEAK B IRI 2 FE s

AL AR, Tly, P<0.05

233 AR AR S R IR T
FD WA R R KRAEZR, LGN SCHR 21 5, &
DURIAS B B AL HE 1 WERE . Sk, gng.
Foo FRfE S AR, mTARRMNBEMEZ HE
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Tab. 4 Incidence of adverse reactions of amitriptyline in the
treatment of functional dyspepsia

AR R 2
(M-H, Random, 95% CI)
Dom+Ami vs Dom 17 RCT 1567  1.50[0.78, 2.87], P>0.05

RIGH/FTHE  PAEE AR

Cis+Ami vs Cis 3 RCT 477 1.49[1.00, 2.24], P<0.05

Dom+Ome+Ami vs 1 RCT 242 29.00[1.75, 480.73], P<0.05
Dom+Ome

Ami vs Pla 2 RCT 227 1.61[1.08, 2.39], P<0.05

2.3.3.1 Dom+Ami BtH 5 Dom ¥ 577 FD KA
RRRRAEZE WL 17 T RCTs, 1 567
PZIRE, 4R BRI E KBS 2% LR IT

ZERIE 6, JHEILE 7.

2.3.3.2  CistAmi B Cis HHVAYT FD AR &
MERAEZSTE TSI 3 1T RCTs, 477 A%z
W, &R ERBORE RS P LERIEYT FD 1)
AN R R AR 26 38 3 v T 0 R ZH (P<0.05)
2.3.3.3 Dom+Ome+Ami M5 Dom+Ome 577
FD AR RN RAERIE  BFRILAN 1 T
RCT, 242 fi5zik#, 458 BRPDKERIE B3k
PRI 2 W& SLEVAIT FD B BB R A R 5 3%
Tt B 2H.(P<0.05)

2.3.3.4 Ami ./ Pla #5397 FD WA R R BRAE
NP BRI 2 Tl RCTs, 227 %R,
BKRBMRIGTT FD BIAS BRI A 28 83 & 10

S . N 73
FD AN RS B A 2R 0 BRZHAH B TG W B P2 5 8 41 (P<0.05).
Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen 2005 g a0 i} a0 3.8%  17.00([1.03, 281.91]
Chen 2012 5 60 4 60 T.4% 1.25[0.35, 4.43] R xR
Chen2011 3 a0 2 a0 4.4% 0.50([0.048, 5.22]
Ding 20145 i 18 3 18 4.8% 0.33[0.04, 2.91] o e %
Geng 2018 3 a0 1 a0 4.7% 3.00[0.32, 27.87]
Jin 2013 4 ar g 36 T.8% 0.78[0.23, 2.67] & A =
Lei 2014 16 <11 0 40 36%  2218[1.37, 359.80] ——————+*
Li 2007 3 a0 3 30 B.6% 1.00[0.22, 4.56] g S =
Lin 2010 14 96 0 T 3.8%  Z4.61[1.80, 404.77] -
Mie 2008 11 24 3 24 T.8% 367 [1.17,11.53] TR
Tang 2007 3 a0 3 a0 B.6% 1.00[0.22, 4.56] -
Wang 2011 40 i) i} G4 3.6%  81.00[5.09, 1289.54] E—
Wang 2017 2 28 T 28 B.7% 0.29[0.06, 1.26] N e
Wang 2018 18 T8 153 Ta 9.4% 1.38[0.73, 2.63] T P
Wi 2011 L] a0 3 a0 T1% 1.67 [0.42, 6.60] S - T
Zhang 2018 2 G4 4 64  B.2% 0.50[0.09, 2.63] A
Fhao 2018 2 a5 T a5 B.6% 0.29[0.06,1.31] T e
Total (95% CI) 804 763 100.0% 1.50 [0.78, 2.87] -
Total events 139 58
Heterogeneity: Tau®=1.06; Chi*= 45.14, df= 16 (P = 0.0001); F= 5% In o 051 150 100’
Testfor overall effect: Z=1.23 (P=0.22) Favours [control] Favours [experimental]
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Fig. 6 Comparison of adverse reactions between domperidone plus amitriptyline and domperidone alone in the treatment of

functional dyspepsia
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Fig. 7 Funnel plot of adverse reactions to domperidone plus
amitriptyline versus domperidone alone in the treatment of
functional dyspepsia
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Fig. 8
domperidone combined with amitriptyline and domperidone
alone in the treatment of functional dyspepsia
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Fig. 9
domperidone combined with amitriptyline and domperidone
alone in the treatment of functional dyspepsia
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