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Metoclopramide has been used for almost 40 yr to prevent postoperative nausea and vomiting
(PONYV). We have reviewed the efficacy and safety of metoclopramide for the prevention of
PONV. A systematic search (MEDLINE, EMBASE, manufacturers’ databases, hand searching,
bibliographies, all languages, up to June 1998) was performed for full reports of randomized
comparisons of metoclopramide with placebo in surgical patients. Relevant end-points were
prevention of early PONV (within 6 h after operation), late PONV (48 h) and adverse effects.
Combined data were analysed using relative benefit/risk and number-needed-to-treat/harm. In
66 studies, 3260 patients received |18 different regimens of metoclopramide, and 3006 controls
received placebo or no treatment. There was no evidence of dose—responsiveness with oral,
i.m., intranasal or i.v. metoclopramide in children and adults. In adults, the best documented
regimen was 10 mg i.v. There was no significant anti-nausea effect. The numbers-needed-to-
treat to prevent early and late vomiting were 9.1 (95% confidence intervals 5.5-27) and 10
(6-41), respectively. In children, the best documented regimen was 0.25 mg kg™' iv. The
number-needed-to-treat to prevent early vomiting was 5.8 (3.9—11). There was no significant
late anti-vomiting effect. Minor drug-related adverse effects (sedation, dizziness, drowsiness)
were not significantly associated with metoclopramide. There was one adult who experienced
extrapyramidal symptoms with metoclopramide.
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Nausea and vomiting occur frequently in patients under- This quantitative review of systematically searched, ran-
going general anaesthesia for surgery. The mean incidenicgnized, controlled studies had several goals: first, to define

of postoperative nausea and vomiting (PONV) is approxihe antiemetic efficacy of metoclopramide compared with
mately 30%, although this varies widely depending oplacebo or no treatment in the prevention of PONV; second,
different clinical settings, patient characteristics and oth@s establish dose—responsiveness; third, to compare anti-
poorly defined factors:3 nausea with anti-vomiting efficacy; and fourth, to investigate

Metoclopramide, a dopamine and serotonin receptor afe potential for toxic effects of metoclopramide in the
tagonist, was discovered almost 40 yr ddhe first clinical surgical setting.

studies on the efficacy of metoclopramide in the prevention
of PONV were published in the 1960s. The appearance of
metoclopramide triggered a new generation of gastrointd¥l€thods
tinal research. .
Metoclopramide is still used widely in clinical practice.SyStematIC search
However, the dose—responsiveness of metoclopramide in M{g performed a systematic search for full reports of
prevention of PONV has never been established. Textbodidomized, controlled studies that tested the effect of
suggested that 10 mg i.v. was the optimal dose in tigophylactic metoclopramide (experimental intervention)
surgical setting,® although much higher doses have beegompared with placebo or ‘no treatment’ (control interven-
used for the prevention of chemotherapy-induced nausézn) on PONV after general anaesthesia or combined spinal
and vomiting’ 8 and general anaesthesia. Relevant studies had to report end-
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points of interest in dichotomous form (i.e. presence or dischgrgst hocanalyses, stratified data analyses (by
absence of the end-point with both metoclopramide ars@x, for instance) or scores of patient satisfaction because
control). We searched MEDLINE (from 1966), Cochrane these end-points were inconsistently reported.

Library (issue 1, 1998), and EMBASE (from 1982) data-

bases without restriction to the English language, and usigalitative analysis

different search strategies with the free text key Word§\:/e used the scatter of event rates (incidence of PONV)

metoclopramide’ or ‘paspertin’ or ‘primperan’; Nausea, it metoclopramide (i.e. experimental event rate) against

or ,vorr‘ntlng or e“.‘es,'S; random’; ‘surgery” or anqesthe-e}\]/ent rates with control (i.e. control event rate) as a
sia’ or ‘postoperative’. The date of the last electronic sear Japhical means to explore the consistency of the efficac
was June 30, 1998. Additional studies were identified fro(%' b y y

reference lists of retrieved reports and review articles qn metoclopramide and the homogeneity of the dédt@n
P such plots, a scatter lying predominantly between the line

PONV and metoclopramide, and by manually searchmc% equality and the axis of the control intervention suggests

locally available anaesthesia journals. We contacted foll\itont efficacy with metoclopramide and relative homo-
manufacturers of metoclopramide (Heumann Phar neity

GmBH, Nuernberg, Germany; ASTA Medica AG, Wanger,
Switzerland; SyntHabo-Pharma SA, Lausanne, Switzer- L )
land; Solvay Pharma AG, Bern, Switzerland) and askéduantitative analysis

for further studies, including unpublished data. Abstract¥ye defined antiemetic efficacy as prevention of a PONV
letters, review articles and animal data were not consider@yent with metoclopramide or control. We made calculations
We did not analyse efficacy data of metoclopramide asfer individual studies, and by combining metoclopramide
treatment of established PONV, or reports without a placelbtid control arms of independent studies. We combined

or ‘no treatment’ arm. data only when they represented clinically homogenous
N ) subgroups (the same PONV event), the same observation
Critical appraisal period (early or late), the same dose and route of administra-

All authors read independently each report that coulibn of metoclopramide, and only in adults or only in
possibly meet the inclusion criteria, and scored them fehildren.
inclusion and methodological validity using the three-item, Both relative benefit and number-needed-to-treat were
five-point Oxford scal€.We then met to reach a consensusalculated as estimates of antiemetic efficacy. We calculated
by discussion. The minimum score of an included randorrelative benefit as relative risk with 95% confidence intervals
ized, controlled study was 1, the maximum score was 5.(Cl).}! We used a fixed-effect model to calculate combined
_ relative benefit?
Data extraction As an estimate of the clinical relevance of treatment
We obtained information from each included report ogffect, we calculated the number-needed-to-tfefar both
patients, surgery, dose and route of administration of metdividual studies and combined data using the weighted
clopramide, study end-points and adverse effects. Weean of the experimental and control event rates. A positive
extracted cumulative incidences of PONV witté h after number-needed-to-treat indicated how many patients had to
surgery and within 48 h. Incidences of PONV during thbe exposed to metoclopramide to prevent one particular
two times (0-6 h and 0-48 h) were used as indicators BONV event in one of them, who would have had this
early and late antiemetic efficacy, respectively. Eveneyvent had they all received placebo. We madgre hoc
during recovery or ‘postoperatively’ were considered adecision that a number-needed-to-treat of 5 or less to prevent
early data. When several incidences of events were repori@@NV compared with placebo would represent a clinically
at different times, we analysed the cumulative values neareglevant degree of efficacy in this clinical settifgA
to 6 and 48 h after operation. Three different PONV eventsggative number-needed-to-treat suggested superiority of
both early and late, were extracted in dichotomous forrplacebo over metoclopramide. The 95% CI around the
nausea, vomiting (including retching) and any emetic evenumber-needed-to-treat point estimate were obtained by
(nausea, vomiting, or nausea and vomiting). These evetaking the reciprocals of the values defining the 95% CI
were treated separately. When multiple doses of metoclopfar the absolute risk reductiof. In text and tables, the
mide were given (two doses of 10 mg i.v. in 24 h, foactual upper and lower limits of 95% CI around the number-
instance), we considered the first dose (in this case, 10 nmgeded-to-treat, independent of whether or not they were
for estimation of early efficacy and to test the evidengeositive or negative, are report€tdThe 95% CI contain
of dose—responsiveness for early outcomes. We used #xelusively positive numbers if the difference between
cumulative 24-h dose (in this case, 20 mg) to estimaigetoclopramide and control is statistically significant (i.e.
late efficacy and to establish dose-responsiveness for IB&0.05) in favour of metoclopramide. A 95% CI ranging
outcomes. We did not take into account nausea scoré®m a positive limit to a negative limit indicates a result
number of, or time to, first vomiting episode, number ofvhich is not statistically significant (i.e. the confidence
patients needing antiemetic rescue medication, delay until interval includes zero, and thus infinity).
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Dose—responsiveness contained patient data that had already been published in

We attempted to test the evidence for dose-responsiver@der full reports)® * one®? was on both prophylaxis of
using pre-set criteri, Thus a statistically significant differ- PONV and treatment of established PONV; and in he,
ence between at least two different doses of metoclopramf@f@pPeridol treatment at induction was not correctly con-
would be interpreted as strong evidence of a dose—respoﬁ@!e‘j-

A statistically significant difference between two doses We analysed data from 66 randomized, controlled studies
would be assumed when the 95% CI of the correspondififitt were published in 62 reports (Tables 124! 3493
numbers-needed-to-treat did not overlap. An increase ®ne manufacturer responded to our enquiry; no additional
antiemetic efficacy of at least 20% (for example a decreagublished or unpublished data were retrieved. In all analysed
in the number-needed-to-treat from 5 to 4) would pstudies, 9656 patients were randomized but data from 414
considered a clinically relevant improvement and therefopgtients (4.3% of all data) were subsequently excluded by
justify an increase in dose. The optimal dose of metoclopréde original authors. Thus we analysed data from 9242
mide would be defined as the dose that had, first, a numbeatients of whom 3260 received metoclopramide and 3006
needed-to-treat to prevent PONV of no more than 5, armelceived placebo or ‘no treatment’. A ‘no treatment’ control
second, for which a further increase in the dose would neas used in one stufy all others used placebo. Data from

lead to a further clinically relevant improvement. no treatment controls were regarded as placebo. The median
_ number of patients per study was 104 (range 38-1044).
Adverse drug reactions The median validity score was 3 (range 1-5). Eighteen

To estimate the additional risk of drug-related adverséfferent metoclopramide regimens were tested: oral, i.v.,
effects, relative risks and numbers-needed-to-kamere i.m. and intranasal routes; fixed doses (full mg) and variable
calculated with 95% CI. There was an attempt to identif§foses |ig/kg per body weight); and single and double

a relationship between dose of metoclopramide and the rigttministrations in 24 h.

of adverse drug reactions. If there was no clear evidenceForty-seven studies were in adults; 39 of those in women
of dose-responsiveness, we combined data from differemly. Eighteen studies were performed in children. One
doses (from studies with several metoclopramide armsjudy*? included adults and children (age range 12-69 yr).
Data from control patients in the same study were countéd this study, the metoclopramide regimen was 10 mg i.v.

only once. These data were analysed with the 10 mg data. In 44 studies
o _ (67% of all studies), metoclopramide was compared with
Sensitivity analysis both a placebo and another antiemetic intervention (mostly

We calculated relative benefit and number-needed-to-trekioperidol, ondansetron or granisetron).
for the best documented regimens (i.e. 10 mg i.v. and orally

for adults, 0.15 mg kgt and 0.25 mg kg' i.v. for children) Qualitative analyses

within two pre-defined ranges of control event rates: earJ,P/he event rate scatter for both early and late outcomes
outcomes within 20—60% of control event rate, and la

L Eeu ested improved efficacy with metoclopramid m-
outcomes within 40-80% of control event rafeData 99 P y P € co

outside these ranges were excluded from the sensitivgared with placebo (Fig. 1). Late events were less frequently

analyses. Thus estimated the relative efficacy of metoclopra}S-Clm|ented than early events. The average incidence of

id d with oth . o . ith early nausea with metoclopramide and placebo was 13%
mide compare with other fannemeuc interventions wit OlfFange 0-649) and 18% (3-60%), respectively. The average
the need for direct comparisons. ’ '

: . N - incidence of early vomiting with metoclopramide and pla-
In studies with 4 to 1 randomizatid, similar group nci )
sizes were achieved by dividing data of the larger grmﬁ? bo was 21% (0-57%) and 31% (4-89%), respectively.
by 4. If any cell of a sample was zero, then 0.5 was adde The average incidence of late nausea with metoclopram-
to all cells of that sample to calculate the relative Ask. '9€ and placebo was 30% (range 12-68%) and 38% (18-

Calculations were performed using Excel (version 5.0) ofp 7). respectively. The average incidence of late vomiting
a Power Macintosh G3. with metoclopramide and placebo was 34% (6—73%) and

44% (16-97%), respectively.

Results Efficacy data in adults

Excluded and included studies Five different fixed doses (5, 10, 15, 20 and 30 mg) and
We considered 77 studies published in 74 reports fépur different routes of administration (i.v., i.m., oral and
analysis. Twelve were subsequently excluded: f#ré& intranasal) were tested. In two stud®<$® 0.25 mg kg*
could not be analysed because the number of patients pefd 0.5 mg kg, respectively, were given i.v. These doses
group was not mentioned; t®®2® were not randomized; were extrapolated to average fixed doses of 18 mg and
in two,2” 2 multiple doses of metoclopramide were giver85 mg, respectively, using the average body weight reported
over several days; tvi® 3 were duplicate reports (i.e. they in these studies.
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Table 1 Prophylactic antiemetic efficacy of metoclopramide (Meto.) in placebo-controlled, randomized studies: efficacy date incadiufitsity (zero, not
statistically significant)

End-point No. No. with end-point/ Relative benefit No. needed-to-treat  Ref.
(prevention of) studies  Event rates (%) total No. (95% ClI) (95% ClI)
Meto.  Placebo Meto. Placebo

Early outcomes (0-6 h)

10 mgi.v.
Nausea 10 18 25 221/270  206/273 1.07 (0.99 to 1.17) 16 (7.5 to —210) 39 405154707589 90
Vomiting 9 20 31 214/266  189/272 1.16 (1.05t0 1.28) 9.1 (5.5to 27) 3940485154617077 90
Nausea and/or vomiting 14 32 42 293/429  264/452 1.13 (1.06 to 1.21) 10 (6.2 to 28) 43455154616670717475
0.2 mg kg? (14 mg) i.v.
Vomiting 1 40 27 6/10 8/11 0.83 (0.44 to 1.54)  —8.0 (2.0 to 3.6) &
Nausea and/or vomiting 1 30 45 7110 6/11 1.28 (0.56 to 2.52) 6.0 (1.8 to —4.0) 83
20 mg i.v.
Nausea 3 16 19 128/153  116/144 1.04 (0.93t0 1.16) 32 (8.5t0 —18) 467590
Vomiting 3 19 23 125/154  115/149 1.04 (0.93to 1.15) 25 (7.6 to —19) 464890
Nausea and/or vomiting 3 14 20 182/212  167/210 1.08 (0.99 to 1.18) 16 (7.4 to —115)#6 6075
0.5 mg kg (35 mg) i.v.
Vomiting 1 0 5 19/19 18/19 1.06 (0.95t0 1.17) 19 (6.5t0 —21) 8
10 mg i.m.
Nausea 2 8 20 157/171  123/153 1.14 (1.04t0o 1.24) 8.8 (5.3t026) 578
Vomiting 3 12 23 186/212  149/194 1.14 (1.04 t0 1.25) 9.1 (5.5t028) 578588
Nausea and/or vomiting 3 20 34 170/194  128/194 1.21 (1.07 t0 1.36) 7.0 (4.4 to 18) 578588
20 mg i.m.
Nausea 1 3 9 97/100  91/100 1.07 (0.99 to 1.14) 17 (8.0 to —189) &
Vomiting 1 2 4 98/100  96/100 1.02 (0.97 to 1.07) 50 (14.9 to —37) &
Nausea and/or vomiting 1 7 38 93/100  62/100 1.50 (1.27 t0 1.76) 3.2 (2.4 to 4.9) 8
5 mg orally
Nausea 1 30 25 14/20 15/20 0.93 (0.64t01.37) —20(-3.1t04.4)7®
Nausea and/or vomiting 1 55 65 9/20 7120 1.29 (0.60 t0 2.77) 10 (2.5t0 —4.9) 76
10 mg orally
Nausea 1 23 23 31/40 31/40 1.00 (0.79 to 1.27) (5.5 to —5.5) 76
Nausea and/or vomiting 1 25 35 30/40 26/40 1.15(0.86 to 1.54) 10 (3.3 to —-10) 6
20 mg orally
Nausea 1 6 27 17/18 11/15 1.29 (0.93t0 1.78) 4.7 (2.2t0 -27)
Vomiting 1 6 13 17/18 13/15 1.09 (0.87t0 1.37) 13 (3.6t0-8.1) 3
Nausea and/or vomiting 1 11 25 93/104 77/102 1.18 (1.04 to 1.35) 72(41t027) 4
30 mg orally
Nausea 2 8 14 55/60 51/59 1.06 (0.93t0 1.20) 19 (6.1to -17) 4759
Vomiting 1 1 5 17/19 19/20 0.94 (0.78 t0 1.13)  —18 (-4.510 8.9) 47
20 mg intranasally
Nausea and/or vomiting 1 36 38 38/50 31/50 1.04 (0.78 to 1.39) 41.5 (4.9 to -6.3)*
Late outcomes (0—48 h)
10 mg i.v.
Nausea 5 48 57 132/256  125/289 1.19 (1.00 to 1.42) 12 (6.0 to —1587%0 36535477
Vomiting 8 39 48 218/356  192/372 1.24 (1.10 t0 1.40) 10 (6.0 to 41)  2032364042535477
Nausea and/or vomiting 6 49 62 75/146  57/151 1.35 (1.05t0 1.73) 7.3 (4.0 to 41) 375354747992
20 mg i.v.
Nausea 1 16 18 81/96 77194 1.03 (0.91t0 1.17) 41 (7.6to -12) 46
Vomiting 2 23 33 101/132  87/130 1.14 (0.99 to 1.31) 10 (4.9 to —80) 4663
Nausea and/or vomiting 3 29 37 162/229 1441227 1.11 (0.99to 1.26) 14 (6.3 to —77) 466063
10 mg orally
Nausea 3 36 43 104/162  91/160 1.12 (0.95 t0 1.33) 14 (5.6 to —30) 346280
Vomiting 2 30 39 57/82 49/80 1.14 (0.92 t0 1.42) 12 (4.4to —16) 3480
Nausea and/or vomiting 4 38 50 128/208  103/207 1.24 (1.05 to 1.47) 8.5 (4.7 to 44) 34627280
20 mg orally
Nausea and/or vomiting 1 50 80 9/18 3/15 2.50 (0.82t0 7.61) 3.3 (1.6 to —140)"®
30 mg orally
Nausea 1 68 65 6/19 7120 0.90 (0.37 t0 2.20)  —29 (3.0 to —3.8) 7
Vomiting 1 63 65 7/19 7120 1.05(0.46t0 2.43) 54 (3.1t0o-3.5) 7
0.25 mg kgti.v.
Nausea 1 35 53 26/40 19/40 1.37 (0.92 to 2.04) 5.7 (2.6 to —26)
Vomiting 1 15 30 34/40 28/40 1.21 (0.95t0 1.55) 6.7 (3.0t0 —33)
Early events (within 6 h) in adults vomiting in nine. The anti-nausea effect with 10 mg i.v.

Metoclopramide 10 mg and 20 mg i.v. and 10 mg i.m. weneas not significantly different from placebo. The number-
tested in at least three studies (Table 1). The best documentedded-to-treat to prevent early vomiting with metoclopram-
dose was 10 mg i.v.; nausea was reported in 10 studies and ide 10 mg i.v. was 9.1, with 95% CI including 27. With
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Table 2 Prophylactic antiemetic efficacy of metoclopramide (Meto.) in placebo-controlled, randomized studies: efficacy date in ehiltirnity (zero, not
statistically significant)

End-point No. No. with end-point/ Relative benefit No. needed-to-treat  Ref.
(prevention of) studies  Event rates (%) total No. (95% ClI) (95% ClI)
Meto.  Placebo Meto. Placebo

Early outcomes (0-6 h)

0.10 mg kgti.v.

Vomiting 1 4 18 24/25 23/28 1.17 (0.97 to 1.41) 7.2 (3.3to —44) '8
0.12 mg kgt i.v.

Nausea 1 10 10 18/20 18/20 1.00 (0.81 to 1.23) (5.4 to —5.4) 81

Vomiting 1 25 10 15/20 18/20 0.83(0.62t01.12) —6.8(-3t0o12) 3!
0.15 mg kgti.v.

Vomiting 3 43 68 69/120  40/124 1.71 (1.33t0 2.19) 4 (2.7 to 7.6) 38 64 67
0.20 mg kgt i.v.

Nausea 1 50 60 25/50 20/50 1.25(0.81t0 1.94) 10 3.4to-11) *

Vomiting 1 38 44 31/50 28/50 1.11 (0.80to 1.54) 17 (40to-8) 4
0.25 mg kgt i.v.

Vomiting 7 31 48 176/254  133/256 144 (11110 1.87) 5.8 (3.9to 11) 52678182848687
0.50 mg kgt i.v.

Vomiting 2 20 38 79/99 63/101 1.32 (0.89t0 1.96) 5.7 (3.4t0 20) 681
Late outcomes (0—48 h)
0.10 mg kgt i.v.

Nausea and/or vomiting 1 44 48 14/25 13/25 1.08 (0.65 to 1.80) 25 (3.2t0—4) 49
0.15 mg kgl i.v.

Vomiting 2 57 82 36/84 16/85 2.28 (1.37t03.78) 4.2 (2.7t09.5) 5064
0.25 mg kgti.v.

Nausea 1 35 53 26/40 19/40 1.37 (0.92t0 2.04) 5.7 (2.6 to —26) 3
0.15 mg kg orally

Vomiting 1 62 56 16/42 15/34 0.86 (0.50 t0 1.48) 17 (-4t06.2) ©°

Table 3 Prophylactic antiemetic efficacy of metoclopramide (Meto.) in placebo-controlled, randomized studies: subgroup analyses (control evelingate ban

End-point No. No. with end-point/ Relative benefit No. needed-to-treat  Ref.
(prevention of) studies  Event rates (%) total No. (95% ClI) (95% ClI)
Meto.  Placebo Meto. Placebo

Early outcomes: studies with control event rate 20—60%
Adults, 10 mg i.v.

Nausea 5 28 36 106/147  97/151 1.12 (0.96 to 1.29) 13 (5.4 to —38) 3970758990

Vomiting 7 21 30 157/198  138/157 1.13 (1.01t0 1.26) 11 (5.6 to 140) 3940515461770
Children, 0.25 mg kgt i.v.

Vomiting 5 29 41 145/203  121/206 1.32 (1.12t0 1.57) 7.9 (4.6to28) 8182848687

Late outcomes: studies with control event rate 40-80%
Adults, 10 mg i.v.

Vomiting 5 53 65 127/245  86/228 1.36 (1.12t0 1.69) 7.1 (4.4 to 19.1) 20324277
Adults, 10 mg orally

Nausea 2 43 52 68/120  58/120 1.17 (0.92 t0 1.49) 12 (4.8 to —23) 3462

Vomiting 1 43 55 24142 18/40 1.27 (0.83t0 1.95) 8.2 (3.0to -11) 34

metoclopramide 20 mg i.v. and 10 mg i.m., numbers- number-needed-to-treat to prevent late vomiting was 10,
needed-to-treat point estimate to prevent vomiting were 28th a 95% ClI including 41. Metoclopramide 10 mg orally

and 9.1, respectively. Metoclopramide 10 mg i.m. wasas not significantly different from placebo.

significantly more efficacious than placebo, but the numbers-Most regimens were tested in one study only; no definite
needed-to-treat to prevent nausea and vomiting wegenclusions could be drawn. For both early and late out-
approximately 9. Metoclopramide 20 mg i.v. was notomes in adults, there was no evidence of dose-respons-
significantly different from placebo. iveness with any route of administration.

Late events (within 48 h) in adults Data in children

Metoclopramide 10 mg i.v. and 10 mg orally were testegix different variable doses (0.10, 0.12, 0.15, 0.20, 0.25
in at least three studies (Table 1). The best documentgad 0.50 mg k) and two different routes of administration
dose was 10 mg i.v.; nausea was reported in five studigs. and oral) were tested. Two regimens, 0.15 and
and vomiting in eight. The late anti-nausea effect with.25 mg kg?, were tested in at least three studies (Table
10 mg i.v. was not significantly different from placebo. Th). Most studies analysed prevention of vomiting only.
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Table 4 Adverse reactions with metoclopramide (Meto.) in adults and childrerinfinity (zero, no difference between active and control). Numbers of studies
do not add up because some studies reported more than one adverse reaction and also in some studies more than one dose of metoclopramidedvas investigate

End-point No. No. with end- Relative risk No. needed-to-harm Ref.
studies  Event rates (%) point/total No. (95% CI) (95% CI)
Meto. Placebo Meto. Placebo

Extrapyramidal symptoms (including abnormal movements)

Adults
Extrapyramidal symptoms
10 mg i.v. 4 0.0 0.0 0/164  0/201  1.20(0.17 t0 8.29) nla 364375
20 mg i.v. 1 5.3 0.0 1/19 0/19 3.00 (0.13t0 69.2) 20 (5.3t0 -12) 7°
0.50 mg kg* 1 0.0 0.0 0/19 0/19 1.00 (0.02 to 47.9)  nla 68
Abnormal movements
10 mg i.v. 3 4.2 4.1 5/118  5/121  1.03(0.32t0 3.25) 952 (19to—20) 377071
Combined 8 1.9 15 6/320  5/341  1.11 (0.431t0 2.48) 245 (42 to —65) 6374375687071
Children
Extrapyramidal symptoms
0.15 mg kgti.v. 2 0.0 0.0 0/58 0/60 1.03 (0.07 to 16.2)  nla 64 67
0.20 mg kgti.v. 1 0.0 0.0 0/50 0/50 1.00 (0.02 to 49.4)  nla 41
0.25 mg kgt i.v. 2 0.0 0.0 0/53 0/51 0.96 (0.06 to 15.0)  n/a 5567
0.50 mg kgti.m. 1 0.0 0.0 0/59 0/61 1.03 (0.02t051.2) nla 56
Combined 5 00 0.0 0/220  0/222  1.00 (0.21t04.92) n/a 415556 64 67
Adults and children 13 1.0 1.0 6/537  5/640  1.13(0.52t0 2.45) 556 (72 to —98) 36 374143555664 6768707175
Sedation and drowsiness
Adults
10 mg i.v. 10 322 272 123/382 103/378 1.18 (0.95to 1.47) 20 (8.7 to —65) 37404243535461667071
10 mg i.m. 1 9.8 9.8 4/41 4/41 1.00 (0.27 to 3.73) = (8 to —8) 85
0.2mg kg (14 mg)iv. 1 80.0 545 8/10 6/11 1.47 (0.79t0 2.73) 3.9 (1.6 to —7.7) 83
20 mg i.m. 1 0.0 0.0 0/100  0/100 1.00 (0.02 to 49.9) nl/a 88
20 mg intranasally 1 8.5 4.0 5/59 2/50 2.12 (0.43 to 10.5) 22 (7.5t0 —22) 9
Combined 14 21.2 195 138/651 113/580 1.17 (0.97 to 1.41) 58 (16 to —36) 374042435354 616670718588
Children
0.25 mg kgti.v. 2 2.3 2.3 2187 2/86 1.03 (0.19 to 5.58)  —3741 (-22 to 23) 3852
0.20 mg kgti.v. 1 0.0 0.0 0/50 0/50 1.00 (0.02 to 49.4)  nla 41
Combined 3 1.5 1.5 2/137 2/136 1.02 (0.22 to 4.83)  —9316 (35 to 35§8 52
Adults and children 17 178 161 140/788 115/716 1.17 (0.97 to 1.41) 60 (18 to —47) 373840-4352-54616670
Dizziness and vertigo
Adults
10 mg i.v. 5 5.1 8.1 11/216  15/201  0.66 (0.34 to 1.27)  —42 (—14 to 44) 4042752079
10 mg i.m. 1 4.9 2.4 2/41 1/41 2.00 (0.19t0 21.2) 41 (9.5t0 -18) 8
20 mg i.v. 1 5.3 0.0 1/19 0/19 13.0 (0.78 to 215) 3.3 (1.9t012) 7
20 mg intranasally 1 8.0 4.0 5/59 2/50 2.12 (0.43t0 10.5) 22 (7.5t0 —22) °!
30 mg orally 1 2.0 3.0 1/41 1/39 0.95 (0.06 to 14.7)  —800 (~14 to 15) %°
Combined 8 6.5 6.0 26/455 19/331 0.93 (0.54to 1.63)  —3862 (—30 to 3140 425975207985
Headache
Adults
10 mg i.v. 4 35 6.1 7/201  11/189  0.61 (0.25t0 1.48)  —43 (-15 to 54) 20425354
20 mg i.v. 1 3.0 5.0 3/100 5/100  0.60 (0.15 to 2.44)  —50 (14 to 29) &8
Combined 5 3.8 6.4 10/301  16/289  0.62 (0.20 to 1.90)  —45 (-18 to 90) 2042535488
Children
0.20 mg kgti.v. 1 2.0 4.0 1/50 2/50 0.50 (0.05t0 5.34)  —50 (-12to 21) !
0.25 mg kgti.v. 1 9.0 8.0 2/23 2124 1.04 (0.16 to 6.80) 276 (6.1 to —6.4) 52
Combined 2 4.1 5.4 3/73 4174 0.77 (0.18 t0 3.27)  —77 (12 to 18) 4152
Adults and children 7 3.5 55 13/374 20/363 0.64 (0.33t0 1.24)  —49 (—20 to 104)20 41 4252-54 88
Early events (within 6 h) in children Late events (within 48 h) in children

The best documented regimen was 0.25 mg kg. (Table Only a minority of studies in children reported late outcomes

2). This dose was tested in seven studies. The combin@éble 2). No definite conclusions could be drawn.

data suggested a statistically significant antiemetic effect

with metoclopramide compared with placebo; the numb&ensitivity analysis

needed-to-treat to prevent vomiting was 5.8, with 95% Gome studies reported early incidences of nausea or vomit-
including 11. The other regimens were tested in one stuihy with placebo of less than 20% or greater than the 60%
only, and no further conclusions could be drawn. No dosdseundary of the comparator control event rate ranges,
responsiveness could be established. respectivelytt 40 45-48 51 52 54 57 59 60 64 67 70 73 75 76 78 88 89
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Fig 1 Early (0-6 h) and late (0-48 h) emetic event rates (incidence of nausea, vomiting or any emetic event) with metoclopramide (any dose and any
route of administration, in children and adults) compared with control (placebo or no treatment). Symbols are comparisons of metoclopramide groups
with control groups. Symbols do not take into account study size. One study may report 1-3 different emetic events (see key), both early and late.
Broken lines indicate equality. A scatter lying predominantly between the line of equality and the control axis indicates consistent efficacy of
metoclopramide compared with placebo or no treatment, and relative homogeneity of the data.

These studies were excluded from the sensitivity analysis symptoms, including abnormal movements, with metoclop-

for early outcomes. ramide compared with placebo in 1177 adults or children
Some studies reported late incidences of nausea or was 556.

vomiting with placebo of less than the 40% or greater than

the 80% boundary, respectivety36 46 53 54 60 63 64 74 80 92 Sedation and drowsiness

These studies were excluded from the sensitivity analysi§dation or drowsiness was described in 14 studies in adults

for late outcomes. and in three studies in children (Table 4). In adults, 138 of
o 651 patients (21.2%) felt sedated or drowsy with metoclop-
Early events (within 6 h) ramide 10-20 mg. With placebo, 113 of 580 patients

In adults, the 10 mg i.v. dose could be analysed within thgg 504) felt drowsy or sedated. Of 273 children treated
restricted range of control event rates (Table 3). Numbefgith metoclopramide 0.20 or 0.25 mg#gpr placebo, four
needed-to-treat to prevent nausea or vomiting were 13 afiflo with metoclopramide and placebo, respectively) were
11, respectively. The anti-nausea effect was not significanfyported to feel sedated or drowsy. The number-needed-
different from placebo. In children, the 0.25 mg kgV. to-harm point estimate for sedation or drowsiness with

dose could be analysed. This dose was significantly mQffstoclopramide compared with placebo in 1504 adults or
efficacious than placebo; the number-needed-to-treat dRildren was 60.

prevent vomiting was 7.9.
Dizziness and vertigo

Late events (within 48 h) Dizziness or vertigo was described in adults only (Table

There were e_nough relevant data for a.sensitivity analysd?_ In eight studies, 26 of 455 adults treated with metoclopra-
with both the i.v. and oral 10 mg doses in adults (Table 3 ide 10-30 mg reported dizziness or vertigo compared

The number-needed-to-treat to prevent vomiting was 7, ith 19 of 331 patients receiving placebo. The number-

with 10 mg i.v. Metoclopramide 10 mg orally was no eeded-to-harm point estimate for dizziness or vertigo

significantly different from placebo. No relevant paediatrig\lith metoclopramide compared with placebo in 786 adults
data were available.

was —3862.
Adverse effects Headache
Extrapyramidal symptoms Postoperative headache was reported in 10 of 301 adults

The presence or absence of extrapyramidal symptoms receiving metoclopramide 10 or 20 mg, and in three of 73
(including abnormal movements) was described in eigbhildren receiving metoclopramide 0.20 or 0.25 mgkg
studies in adults and in five studies in children (Table 4). (Table 4). The respective values for placebo were 16 of
In adults, one patient who had received metocloprami@89 adults and four of 74 children. The number-needed-

20 mg i.v. developed extrapyramidal symptofdign chil- to-harm point estimate for postoperative headache with
dren, no extrapyramidal symptoms were reported. Theetoclopramide compared with placebo in 737 adults or
number-needed-to-harm point estimate for extrapyramidal children was —49.
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There was no significant difference between metoclopra- the most serious adverse reaction of drugs acting at the
mide and placebo for any of these adverse drug reactiatgpamine receptor, are not likely to occur more often than
(i.e. extrapyramidal symptoms, sedation and drowsiness, in one in 550 patients treated with metoclopramide who
dizziness and vertigo, headaches). No dose-responsivevessld not have had any symptoms had they all received
was established. placebo. Sedation and drowsiness were more often reported
in patients receiving metoclopramide, but the number-

Other adverse reactions . . . .
. . . eeded-to-harm point estimate (approximately 60) did not
Other adverse reactions were described in one study on) P (app y 60)

Tachycardid® weaknes€! subcutaneous emphysefhand ||"Yd|c§1te that this would be clinically important. Other_
AN : : _possible adverse effects occurred even less often with
epistaxi€! were more often reported in patients treated wit . ;
. i . - metoclopramide (headache, for instance), thus the drug
metoclopramide compared with patients receiving placebg. . . . .
- L X could theoretically provide some protection. Interestingly,
In no study was there a statistically significant difference,

Hypotensior® eye disturbance¥, pruritus and itching? in the chemotherapy setting, there was no evidence of an

- o1 . _increased risk of serious adverse reactions with increasing
delirium emergeng dry mouth?! and taste or smell disturb gloses of high-dose metoclopramfdle.

ance8! were less often reported in patients treated wit . L ; .
. . - The question now is, is it worthwhile establishing a dose—
metoclopramide compared with those receiving placebg. : . . . R
. S . reésponse relationship for metoclopramide and identifying its
Again, there were no significant differences.

optimal dose in the surgical setting? The optimal dose
i . would be the minimal effective dose which has an acceptable
Discussion level of adverse effects. Several arguments speak in favour
We searched the literature systematically for relevant anfl such a research agenda. For example, metoclopramide
valid randomized, controlled studies, and analysed data on is a potentially interesting molecule for the control of PONV
more than 6000 adults and children who were treated wiltecause of its triple antiemetic action. Metoclopramide acts
metoclopramide or placebo in the surgical setting. In most on central dopaminergic receptors, on both central and
studies, observation periods did not last longer than 6 h. peripheral 5-HFE receptors and on peripheral 5-filecep-
adults, best numbers-needed-to-treat to prevent PONV up tors. The affinity for the dopamineegeor explains
to 6 h after surgery (i.e. short-term effect) were approxpartly the antiemetic effect of metoclopramitfedowever,
mately 9, and to prevent PONV up to 48 h after surgery (i.e.  blocking this receptor type may provoke undesirable effects
long-term effect) approximately 10 (Table 1). In childrensuch as extrapyramidal symptoms. The effect of metoclopra-
efficacy was slightly better; the number-needed-to-treat to mide on the;FedEptor seems to be dose-dependent.
prevent early vomiting was approximately 6 (Table 2)The minimal dose of metoclopramide required to block this
However, only five studi€84° 50 64 65nyestigated the long- receptor in humans is unknown. The effect on the,5-HT
term effect of metoclopramide in children. Because of theceptor may explain the prokinetic effect of metoclopram-
lack of valid data, no conclusions could be drawn on late ide on the motility of the gastrointestind® tiamts
efficacy in children. There was no evidence of doseheoretically metoclopramide provides three additive anti-
responsiveness for efficacy or harm with metoclopramide emetic actions.
in adults or children. Thus these data provide strong Second, metoclopramide has been well known for almost
evidence that metoclopramide in the doses described in 40 yr and is cheap. Newer antiemetics may be more
these studies had no clinically relevant antiemetic effect efficaciou$® but they are also more expensive.
the prevention of PONV. Third, recently, two new metoclopramide hydrochloride

In adults, metoclopramide doses of 5-30 mg were usddrmulations, suitable for high dose (e.g. 1-2 mgg
In children, doses were 0.10-0.50 mgkgwWe have to i.v. or i.m. administration have been te$fe?. These
assume that these doses represent daily clinical practifm@mulations differ mainly in their pH, the acid form having
Knowing that the doses of metoclopramide used in anaesthe- a pH of 2.5-3.5, and the neutral form 6.5-7.0. Data from
sia are not really antiemetic begs the question as to whetheimar{” ° and anima® studies suggested that i.m., pH
these doses are too low. There are two arguments in favour neutral metoclopramide may be 100% bioavailable, and
of this hypothesis. First, high-dose metoclopramide ha#isat it may have less side effects compared with acidic
been used successfully as an antiemetic in highly emetogenic  metoclopramide, within the dose range 3.5=14ltmg kg
chemotherapy (treatment with cisplatin, for instanc@). seems that the pH neutral metoclopramide has a significantly
However, doses of metoclopramide which are used com- decreased affinity for,thec&ptor and an increased
monly in chemotherapy are approximately 50 times highaffinity for the 5-HT; receptor. Thus this new pH neutral
compared with the PONV setting (2 mgRd.v. five times metoclopramide may be useful for the control of PONV.
a day, corresponding to approximately 700 mgddgr a A final issue relates to the direct comparison of metoclop-
70-kg patienty. Second, in these systematically searched ramide with newer antiemetics. In several studies, metoclop-
studies, there was no evidence of an increased risk rafnide 10 mg was compared with ondansetron 4 mg or
adverse drug reactions with metoclopramide compared with 8 mg. Often it was not clear if these studies were designed
placebo (Table 4). For example, extrapyramidal symptomnts, show equivalence. Meta-analysis showed superiority of
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ondansetron; the number-needed-to-treat to prevent PONV risk, odds ratios, and standardised ratios and rates. In: Gardner
W|th Ondansetron Compared W|th metoclopramlde was MJ, Altman DG, eda. Statistics with Conﬁdence—Conﬁdence Intervals
approximately &6 Ondansetron 4 mg and 8 mg however and Statistical Guidelines. London: British Medical Association, 1995;
have been shown to be antieméfiayhile this systematic 20-63

. learlv sh h | ide 10 . _IJZ Yusuf S, Peto R, Lewis ], Collins R, Sleight P. Beta blockade during
review clearly shows that metoclopramide mg is not. To and after myocardial infarction: an overview of the randomized

use metoclopramide 10 mg as an active comparator tO iyais. prog Cardiovasc Dis 1985; 27: 335-71

test the efficacy of newer antiemetics is inappropriate @$ Laupacis A, Sackett DL, Roberts RS. An assessment of clinically
metoclopramide at this dose cannot be regarded as a validuseful measures of the consequences of treatment. N Engl | Med
active comparator. Before a sensible comparison between 1988; 318: 1728-33

two antiemetics can be made, the optimal doses of bokf Trameér M, Moore A, McQuay H. Propofol anaesthesia and
drugs need to be established postoperative nausea and vomiting: quantitative systematic review

In summarv. metoclopramide. althouah used as an antiem- of randomized controlled studies. Br | Anaesth 1997; 78: 247-55
Y, P ! 9 P} Cook RJ, Sackett DL. The number needed to treat: a clinically

et.IC. for almost 40 yr_m th? prevention of PONV, has no useful measure of treatment effect. BMJ 1995; 310: 4524

.C"mca-”y re!evant antiemetic eﬁe.Ct and does not show afy Aitman D. Confidence intervals for the number needed to treat.

increased risk of adverse effects in the doses currently usedsmy 1998; 317: 1309-12

in anaesthesia. It is very likely that the doses used IT Tramér MR, Reynolds DJM, Moore RA, McQuay H). Efficacy, dose—

daily clinical practice are too low. The continued use of response,and safety of ondansetron in prevention of postoperative

metoclopramide in the dose ranges tested in these studieshausea and vomiting: A quantitative systematic review of

is inadequate. Randomized, dose-finding studies which randomized placebo-controlled trials. Anesthesiology 1997; 87:
L ' . 1277-89

evaluate higher doses of metoclopramide are clearly neeqtgd

lish th imal f | ) f h McQuay HJ, Moore RA. Using numerical results from systematic
to establish the optimal dose of metoclopramide for the reviews in clinical practice. Ann Intern Med 1997; 126: 712-20

prevention of PONV. 19 Tramér M, Moore A, McQuay H. Meta-analytic comparison of
prophylactic antiemetic efficacy for postoperative nausea and
vomiting: propofol anaesthesia vs omitting nitrous oxide vs a total

ACknOWIedgementS i.v. anaesthesia with propofol. Br | Anaesth 1997; 78: 2569
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