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Abstract: Objective To systematically evaluate the adverse drug reactions (ADR) of lansoprazole in clinical application. Methods
Databases such as PubMed, Embase, Cochrane Library, CNKI, Wanfang Data and CBM were searched by computer from
foundation to September 1, 2022. Collect randomized controlled trials of ADR of lansoprazole in clinical application. Meta-analysis
was conducted by RevMan 5.4 software. Results A total of 23 RCTs were included, involving 10 980 patients. Results of Meta-
analysis showed that in the overall incidence of ADR [OR = 0.79, 95%CI (0.69, 0.90), P = 0.000 04] and gastrointestinal system
damage [OR = 0.44, 95%CI (0.32, 0.62), P < 0.000 01], the incidence of ADR in the test group was lower than that in the control
group, with a statistically significant difference. In the central and peripheral nervous system damage [OR = 0.80, 95%CI (0.54,
1.18), P = 0.27], respiratory system damage [OR = 1.67, 95%CI (0.67, 4.15), P = 0.27], skin and its accessories damage [OR = 1.24,
95%CI (0.33, 4.69), P = 0.75], the incidence of ADR in the test group was not significantly different from that in the control group.

The subgroup analysis was carried out according to different dosage. The results showed that the incidence of ADR in the test group
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was lower than that in the control group in the 15 mg-d™' subgroup, with a statistically significant difference [OR = 0.66, 95%CI
(0.44, 0.99), P = 0.04]; In the 30 mg-d™" subgroup [OR = 0.89, 95%CI (0.76, 1.05), P = 0.16] and the 60 mg-d™" subgroup [OR =
0.76, 95%CI (0.37, 1.56), P = 0.46], there was no significant difference in the incidence of ADR between the test group and the

control group. The subgroup analysis was carried out according to different courses of treatment. The results showed that the

incidence of ADR in the test group was lower than that in the control group in the subgroup of treatment < 30 days [OR = 0.60,

95%CI (0.46, 0.77), P < 0.000 1], and the difference was statistically significant; There was no significant difference in the incidence

of ADR between the experimental group and the control group in the subgroup of treatment course > 30 days [OR = 0.87, 95%CI

(0.75, 1.01), P = 0.07]. The subgroup analysis was carried out according to different clinical diagnoses. The results showed that the

incidence of ADR in the experimental group was lower than that in the control group in the peptic ulcer subgroup [OR = 0.71,

95%CI (0.56, 0.92), P = 0.008], and the difference was statistically significant; There was no significant difference in the incidence

of ADR between the experimental group and the control group in the gastroesophageal reflux disease subgroup [OR = 0.93, 95%CI

(0.78, 1.10), P = 0.39]. Conclusions Lansoprazole is safe. When the dosage was 30 mg-d™' and 60 mg-d™, the course of treatment

was > 30 days, and the clinical diagnosis was gastroesophageal reflux disease, its ADR was significantly increased.

Key words: lansoprazole; adverse drug reaction (ADR); randomized controlled trials; Meta-analysis; gastroesophageal reflux disease
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1994 R 40 20 56+14 = R AHMRER 30 mg
Mulder""* ot e 75 30 55.5+15.1 A 5E $7 4 40 mg 28 O@O@EOHBW
1996 PR 73 33 54.4£14.3 22 RHi MR R 30 mg
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events  Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Ashida 20145 12 202 14 207 2.5% 0.87 [0.35,1.93] I
Bardhan 1999 29 121 43 1186 B.5% 0.54 [0.30,0.94]
Carling 1958 66 126 68 122 6.4% 0.87 [0.53,1.44] T
Castell 2002 a2 2617 89 2624 16.8% 0.92 [0.68, 1.25] -
Choe 2020 25 100 18 102 26% 1.56[0.79, 3.07] T
Devault 2006 a0 500 41 a1 7.5% 0.72[0.44,1.17] T
Duobrilla 1999 4 71 B g4 1.0% 0.78[0.21, 2.87] I
Fass 2000 14 44 18 46 2.3% 0.73[0.30,1.73] - 1

Florent 1954

g B0 14 GE 2.4% 0.52[0.20,1.34] - |

Graham 2002 | 132 41 134 B.7% 0.43[0.24,0.78] -
Hatlebakk 18582 3a 116 33 113 44% 1.18 [0.67, 2.07] 1T
Hawkey 1993 13 45 14 98 2.3% 0.95[0.42,2.15] I
Jones 1998 91 283 135 279 18.0% 0.51[0.36,0.71] —
Kovacs 1998 12 14 13 19 0.5% 0.62[0.09, 4.34] - 1
Miwa 2017 19 238 19 244 34% 1.03[0.53,1.89] -1
Mulder 1996 22 106 28 108 4.4% 0.72[0.38,1.36] -
Richter 1394 17 20 i 43 1.0% 2.08[0.70,6.01] ]
Richter 2000 a0 7T 49 278 T.8% 1.03 [0.67,1.59] -1
Sontag 1887 5] 64 1 36 0.2%  3.33[0.38 28872
S1{impz014 65 3 G4 0.6% 0.32[0.03,3.14]
BREhIkE R thE£R 2009 4 110 3 106 DE%  130[0.28,5.93] —
FrLggez000 3 a0 g 50 1.5% 0.34[0.08,1.35] L
THRAE2001 3 35 3 3E 0.5% 1.001[0.19,5.33] ]
Total (95% CI) 5512 5468 100.0%  0.79 [0.69, 0.90] +
Total events a70 BET
Heterogeneity: ChiF= 2898, df = 22 (P = 0.12); F= 27% f f t |
Test fn?o\rer:il effect Z= 3.54 (P = u(.uom) ” o.m o1 10 100
Favours [experimental] Favours [control]
E 3 WZHADR B L £ FRA Meta 24T 7R K E
Fig.3 Forest plot of Meta-analysis in overall occurrence of ADR between two groups
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bardhan 1333 2 121 4 116 T1% 0.47[0.08, 2.62]
Castell 2002 16 2617 9 2624 157% 1.79[0.79, 4.09] 1T
Devault 2008 3 500 3 AEM A.2% 1.00[0.20, 4.95] -1
Fass 2000 4 44 4 46 6I% 1.05[0.25, 4.49] I
Flarent 1554 1 G0 3 66 4.9% 0.36 [0.04, 3.52]
Hatlebakk 1992 10 116 22 113 358% 0.39[0.18, 0.87] —
Hawkey 1993 3 45 a 93 8.4% 0.61[0.14, 2.61] - 1
Mulder 1996 4 106 6 108 102% 0.65[0.18, 2.36] R
Sontag 1997 & 69 1 36 21%  3.33[0.39, 28.82)
{2014 il 65 1 B4 ZE%  0.32[0.01,8.08
FLLAREz000 1 50 1 50 1.7% 1.00[0.06,16.44]
Total (95% CI) 3843 3819 100.0% 0.80 [0.54, 1.18]
Tatal events a0 a9
Heterogeneity: Chi*=1012, df=10(F=043); F=1% 'D.D1 Df1 1' 1'0 1DD'

Testforoverall effect Z=1.11 (P=0.27)

Favours [experimental] Favours [control]

B4 FWAPIREINEHERGRER Meta 53 HT HR 4 E

Fig. 4 Forest plot of Meta-analysis in central and peripheral nervous system damage between two groups

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
Bardhan 1339 24 121 32 116 24.2% 0.65[0.35,1.19] —
Fass 2000 16 44 23 46 13.2% 0.57[0.25,1.33] ~
Flarent 1994 2 G0 ] 66 4.3% 0.42[0.08, 2.29] _
Graham 2002 ] 132 43 134 367% 0.15[0.07, 0.33] —
Hankey 18583 7 95 7 98 549% 1.03[0.35, 3.07] S
Kovacs 1998 2 15 2 18 16% 1.00[0.12,8.21]
Mulder 1996 3 106 7108 B3% 0.41[0.10,1.62] L
Sontag 1997 2 59 i 36 0B% 270[013, 57.83]
FLLAREz000 1 50 3 50 54% 0.15[0.02,1.29]
EHLEIIM 1 35 2 3 1.8% 0.48[0.04, 5.61]
Total (95% CI) 727 701 100.0%  0.44[0.32, 0.62] <>
Tatal events 67 127

Heterogeneity: Chi*=14.33, df=8{P=0.11); F= 37% I
Testfor overall effect: Z= 4.81 (P = 0.00001)

0.01 0.1 10
Favours [experimental] Favours [control]
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Fig.5 Forest plot of Meta-analysis in gastrointestinal system damage between two groups

100



- 872 - F46% F 48 2023F418 %3544«'[40‘{?{. Drug Evaluation Research  Vol. 46 No. 4 April 2023

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed, 95% CI
Hatlehakk 1992 G 116 1 113 130%  6.11[0.72 51.58]
Hamkey 18583 3 85 1 98 1249% 316[0.32, 30.86]
Miwa 2017 2 238 0 244  GE% 517[0.25, 108.24]
Mulder 1996 i] 106 3 1058 47.3% 014[0.01, 2.69] * L
S {201 4 1] i3] 1 G4 20.3% 0.32[0.01, 8.08]
Total (95% CI) 620 624 100.0%  1.67 [0.67, 4.15]
Total events i [}

Heterogeneity: Chi®= 5.96, df=4 (P=0.20); *= 33%
Testfor overall effect Z=111 (P=0.27)

0.01 0.1 1 10 100
Favours [experimental] Favours [control]
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Fig. 6 Forest plot of Meta-analysis in respiratory system damage between two groups

Experimental Control

0Odds Ratio Odds Ratio

Study or Subgrou, Events _ Total Fwents Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI

Mulder 1996 1 106 1108 25.3%
BRSNS R HELR 2003 1 110 1 106 25.7%
Frippz000 1 a0 1 80 25.0%
2001 2 Kl 135 240%
Total (95% CI) 301 296 100.0%
Total events i} 4

Heterogeneity: Chif=0.24, df= 3 (P=0.97); F=0%
Testfor overall effect Z=032 (P=078)

0.98 [0.06, 16.05]
0.96 [0.06, 15.60]
1.00[0.06, 16.44]
2.06[0.18,23.83] l

1.24[0.33, 4.69] —=msBffa—

001 01 10 100
Favours [experimental] Favours [control]
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Fig. 7 Forest plot of Meta-analysis in skin and its accessories damage between two groups
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Experimental Control 0Odds Ratio Odds Ratio

Study or Subgrou Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
7.1.1 15maid 3 &1
Bardhan 1959 24 121 43 116 B.1% 0.54 [0.30, 0.94] -
Devault 2006 30 500 41 5M 7.3% 0.72[0.44,1.17] T
Jones 1998 91 83 135 279 106% 0.41 [0.36,0.71] -
Richter 1999 17 a0 5 43 2.1% 2.05[0.70,6.01] T
Subtotal (95% Cl) 984 930  26.3% 0.66 [0.44, 0.99] <>
Total events 167 224
Heterogeneity: Tau®= 009, Chi*= 665, dfi=3(P=0.08), F=55%
Testfor overall effect: Z=2.01 (P = 0.04)
7.1.2 30mg/d 4 41
Ashida 2015 12 202 14 207 6% 0.87[0.39,1.93] I
Carling 1998 66 126 68 122 T7A% 0.87 [0.53,1.44] T
Castell 2002 82 2617 89 2624 11.7% 0.92 [0.68,1.29] -
Choe 2020 25 100 18 102 47% 1.56 [0.79, 3.07] T
Dobrilla 19949 4 71 B a4 1.5% 0.78[0.21,2.87] - 1
Flarent 15994 g 1] 15 Gh 2.8% 0.52[0.20,1.34] e
Graham 2002 21 132 41 134 57% 0.43[0.24,0.78] -
Hatlehakk 1992 38 116 33 13 BA% 1.18 [0.67, 2.07] T
Hamekey 1893 13 95 14 95 35% 0.95[0.42,2.15] T
Kovacs 1998 12 15 13 15 0.7% 0.62[0.09, 4.34] I
Mivea 2017 19 238 19 244 4.9% 1.03[0.53,1.99] .
Mulder 1996 22 106 28 105 51% 0.72[0.38,1.36] -1
Richter 2000 50 77 49 I8 B4% 1.03 [0.67,1.59] -1
Sontag 1987 G B9 1 36 06% 3.33[0.38, 2832 I
FrLggE2000 3 a0 g a0 1.4% 0.34 [0.08,1.35] T
ERE2001 3 35 3 3m 1.0% 1.00[0.19, 5.33] —
Subtotal (95% CI) 4309 4313 68.8% 0.89 [0.76, 1.05] L
Total events 384 418
Heterogeneity: Tau?=0.00; Chi*r=15.23, df=15(P=043); F=2%
Test for overall effect Z=1.41 (P = 0.16)
7.1.3 60mg/d i £
Fass 2000 14 44 18 46 3.21% 0.73[0.30,1.73] I
Z{ftRp2014 1 B5 3 64 05% 0.32[0.03,3.14]
B kEE LA 2009 4 110 3 106 1.2% 1.30[0.28, 5.93] T
Subtotal (95% CI) 219 216 4.9% 0.76 [0.37, 1.56] -
Total events 14 24
Heterogeneity: Tau®*=0.00; Chif=1.04, df=2(P=059), F=0%
Test for overall effect: Z=0.75 (P = 0.46)
Total (95% CI) 5512 5468 100.0% 0.80 [0.68, 0.95] L 4
Total events a70 BET

i z — . = - — CR = ; t t |
Heterogeneity: Tau*= 004, Chi*=20.88, df=22{(P=012); F=27T% IU.U1 Df1 1'0 100'

Test for overall effect: Z= 258 (P =0.010)
Test for suboroun differences: Chi®=1.90. df= 2/(P = 0.3%. F= 0%

8 ZRIMAEFE ADR K EZEH Meta TR E

Fig. 8 Forest plot of Meta-analysis in ADR incidence rate in different dose of lansoprazole
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Experimental Control

0Odds Ratio Odds Ratio

Study or Subgrou, Events _ Total Fwents Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI

8.1.1 =30d

Dabrilla 1933 4 71 824 10%
Hawkey 1993 13 a5 14 08 23%
Jones 1998 a1 283 135 279 18.0%
Mulder 1996 12 106 I8 108 4.4%
{2014 1 65 3 B4 0E%
BRSNS LR 2009 4 110 1 106 06%
Friggez000 3 a0 8 A0 18%
ERRLE2001 3 a5 335 08%
Subtotal (95% CI) 815 821 28.8%
Total events 141 200

Heterogeneity: Chi®= 4.97, df= 7 (P = 0.66); F=0%
Testfor overall effect £= 3.90 (P = 0.0001)

8.1.2 =30d

Ashida 2015 12 202 14 207 25%
Bardhan 1933 29 121 43 116 B5%
Carling 1998 [i1] 126 68 122 B4%
Castell 2002 82 2B17 89 2624 168%
Choe 2020 25 100 18 102  26%
Devault 2006 30 500 41 B0 7.5%
Fass 2000 14 44 18 46 2.3%
Florent 1894 8 60 15 BE  2.4%
Graham 2002 21 132 41 134 BT%
Hatlebakk 1332 38 116 33 M3 44%
Kovacs 1993 12 15 13 14 0.5%
Mivea 2017 19 238 19 244 34%
Richter 1993 17 80 5 43 1.0%
Richter 2000 50 7T 49 278 TE%
Sontag 1997 B 69 1 3w 0.2%
Subtotal (95% CI) 4697 4647 T1.2%
Total events 429 467

Heterogeneity: Chi*=19.15, df=14 (P=016); F=27%
Testfor owerall effect =182 (P=0.07)

Total (95% CI) 5512 5468 100.0%
Total events arn BET

Heterogeneity: Chi*= 29.98, df=22 (P=012);F=27%

Testfor overall effect 2= 3.54 (P =0.0004)

Testfor subdroun differences: Chi®= 6.09. df=1 (P =0011. F=83.6%

0.78 [0.21, 2.87] e
0.05 [0.42, 2.15] —r

0.51 [0.36, 0.71] —-—
0.72[0.38, 1.36] —
0.32 [0.03, 3.14]
1.30[0.28, 5.83] —_—
0.34 [0.08, 1.35] —_—
1.00 (018, 5.33] e
0.60 [0.46, 0.77] 2

0.87 [0.39, 1.93] —
0.54 [0.30, 0.94] —
0.87 [0.53, 1.44] —
0.92 [0.68, 1.25] -
1.56 [0.79, 2.07] .
0.72[0.44,1.17] —
0.73[0.30,1.73] — T
0.52 [0.20, 1.34] —
0.43 [0.24,0.79) —_—
118 [0.67, 2.07] —
0.62 [0.09, 4.34]

1.03 [0.53, 1.99) —
2.05 [0.70, 6.01] -
1.03 [0.67, 1.59] —

3.33[0.39, 28.82)

0.87 [0.75, 1.01] 4

0.79 [0.69, 0.90] L
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Fig. 9 Forest plot of Meta-analysis in ADR incidence rate in different treatment courses
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Experimental Control Odds Ratio 0Odds Ratio
Study or Subgrou, Events _ Total Fwents Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI
9.1.1 F ErE A
Ashida 2014 12 202 14 207 31% 0.87 [0.38,1.93] -
Carling 1998 i1 126 63 122  TE% 0.87 [0.53,1.44] 1
Castell 2002 82 2617 89 2624 205% 0.92 [0.68, 1.25] -
Devault 2006 30 500 41 B0 9.2% 0.72[0.44,1.17] T
Fass 2000 14 44 18 46 2.9% 0.73[0.30,1.73] -1
Hatlebakk 1992 38 116 33 113 54% 1.18 [0.67, 2.07] T
Mulder 1996 22 106 28 105 3% 0.72[0.38,1.36) -1
Richter 1933 17 a0 5 43 1.2% 2.05[0.70,6.01] -
Richter 2000 50 7T 49 178 95% 1.03 [0.67, 1.59] -1
Sontag 1997 [ 59 1 36 0.3% 3.33[0.39,28.82]
Subtotal (95% CI) 4137 4075 65.1%  0.93[0.78, 1.10] *
Total events 337 346

Heterogeneity, Chi*= 6,445, df= 9 (P = 0.69); F=0%
Testfor owerall effect £=0.85 (P =039

9.1.2 LIk Wt

Bardhan 1999 29 121 43 116 T78% 0.54 [0.30,0.94] -

Choe 2020 25 100 18 102 3.32% 1.66 [0.79, 3.07] T

Dobrilla 1999 4 71 B 84 1.2% 0.78[0.21,2.87] - 1

Florent 1394 3 60 15 BE  2.9% 0.62 [0.20,1.34] I

Graham 2002 21 132 41 134 81% 0.43[0.24,0.78] I

Hawikey 1993 13 95 14 98 2.8% 0.95[0.42,2.158] T

Kovacs 1998 12 15 13 185 06% 0.62 [0.08, 4.34] —

Mivwa 2017 19 238 19 244 41% 1.03[0.53,1.99] -t

ZlEpz01 4 1 65 3 64 0.7% 0.32[0.03,3.14]

BN G ELR 2009 4 110 3 106 07% 1.30[0.28,5.93] I

Fggza00 3 50 8 50 1.8% 0.34 [0.08, 1.35] B

EfRh2001 3 35 3 3\ 0T7% 1.00[0.18, 5.33] -1

Subtotal (95% CI) 1092 1114 34.9%  0.71[0.56, 0.92] <

Total events 142 186

Heterogeneity: Chi*=13.31, df=11 (P=027);,F=17%

Test for overall effect 2= 2.65 (P = 0.008)

Total (95% CI) 5229 5189 100.0%  0.85[0.74,0.98] +

Total events 4749 h32 . . , .
Heterogeneity: Chi®= 2234, df= 21 (P =0.38), F= 6% ID.D1 DH 1'0 100'

Testfor overall effect 2= 2.21 (P=0.03)
Testfor subdroun differences: Chi®= 2.90. df=1 (P =009 F= 655%
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Fig. 10 Forest plot of Meta-analysis in ADR incidence rate of patients in different clinical diagnoses
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Fig. 11 Funnel plot of overall occurrence of ADR
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