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Is Low-dose Haloperidol a Useful Antiemetic?

A Meta-analysis of Published and Unpublished Randomized Trials
Michael Buttner, D.M.D.,* Bernhard Walder, M.D.,t Erik von EIm, M.D., M.Sc.,f Martin R. Tramér, M.D., D.Phil.§

The antiemetic efficacy of haloperidol was studied using data
from 15 published (1962-1988) and 8 unpublished randomized
trials; 1,397 adults received haloperidol, and 1,071 were controls.
Settings were postoperative nausea or vomiting (1,994 patients),
gastroenterology (261), chemotherapy (189), and radiation ther-
apy (24). The relative benefit to prevent postoperative nausea or
vomiting during 24 h with 0.5-4 mg haloperidol compared with
placebo was 1.26—1.51 (number needed to treat, 3.2-5.1), without
evidence of dose responsiveness; 0.25 mg was not antiemetic.
With 1 mg haloperidol, the relative benefit to stop postoperative
nausea or vomiting during 2—4 h compared with placebo was 1.53
(95% confidence interval, 1.17-2.00; number needed to treat, 6);
with 2 mg, the relative benefit was 1.73 (1.11-2.68; number needed
to treat, 4). In gastroenterology, 2 mg haloperidol was more effec-
tive than 1 mg. For chemotherapy and radiation therapy, no con-
clusions could be drawn. With 4 mg, one patient had extrapyra-
midal symptoms. With 5 mg, sedation was increased, with a
relative risk of 2.09 (95% confidence interval, 1.73-2.52; number
needed to treat, 4.4). There were no reports on cardiac toxicity.
Postoperatively and in gastroenterology, haloperidol is anti-
emetic, with minimal toxicity. For other clinical settings and for
children, valid data are unavailable.

BUTYROPHENONES are powerful antiemetics. Haloper-
idol, a butyrophenone with a high affinity for dopamine
D, receptors, has been available! since 1958 and re-
ceived Food and Drug Administration approval as an
antipsychotic drug in 1967. It has been used not only in
psychiatry but also in medical and surgical patients for
the control of severe agitation. Early studies showed that
haloperidol effectively protected against apomorphine-
induced emesis.> Subsequently, haloperidol has been
widely used as an antiemetic for more than 40 yr, often
despite a lack of evidence-based clinical data on efficacy
and side effects. A recent systematic review addressed
the usefulness of haloperidol as an antiemetic in pallia-
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tive care; however, the authors did not find any relevant
randomized controlled trial in the literature and there-
fore were unable to draw a meaningful conclusion.?
Haloperidol, which is an old and inexpensive drug, may
prove to be an interesting and cost-effective alternative
to newer and more costly antiemetics. However, before
haloperidol can be recommended for this indication, its
antiemetic dose range, minimal effective dose, and ad-
verse effects must be defined. The aim of this study was
to address these issues using systematically searched
valid data from published and unpublished randomized
controlled trials.

Materials and Methods

This quantitative systematic review was performed fol-
lowing QUOROM (Quality of Reporting of Meta-analy-
ses) recommendations.*

Search Strategy

We identified relevant articles in all languages through
searches in MEDLINE, Cinahl, HealthSTAR, Oldmedline,
Embase, Lilacs, Web of Science, Biologic Abstracts, and
the Cochrane Controlled Trials Register using different
search strategies with multiple free text keywords. Elec-
tronic searches were conducted until July 2003 and
were complemented by screening bibliographies of re-
trieved articles, textbooks, and reviews. If there was
ambiguity about data, we contacted the investigators and
asked for clarification. The manufacturer of haloperidol
(Janssen-Cilag AG, Baar, Switzerland) was asked for rel-
evant studies, including unpublished data.

Study Selection

Relevant randomized trials compared haloperidol as an
antiemetic (experimental intervention) with another an-
tiemetic, placebo, or no treatment (control intervention)
and reported on dichotomous data regarding the pres-
ence or absence of nausea or vomiting or haloperidol-
related adverse reactions. Reports using pseudorandom-
ization or with historic controls, experimental studies in
volunteers, or animal studies were not considered. Stud-
ies that included less than 10 patients/group were €x-
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cluded.” We included unpublished reports of valid ran-
domized trials when the description of methods and
results was adequate.

Assessment of Validity

Retrieved reports were screened for inclusion by one
of the authors (M. B.), who excluded irrelevant reports
at that stage. Each author then independently scored all
eligible reports, whether published or unpublished, for
methodologic validity using the five-point Oxford scale
that takes into account randomization, blinding, and
description of withdrawals.® The minimum score of an
included randomized study was 1, and the maximum
score was 5. As with similar previous analyses,” consen-
sus was reached by discussion.

Data Extraction

We extracted information on clinical setting, number
of randomized and analyzed patients, dose and route of
administration of study drugs, efficacy endpoints, and
adverse effects from each included report. Data from
different clinical settings were analyzed separately. Nau-
sea and vomiting were considered as different end-
points. Retching was regarded as vomiting. For postop-
erative nausea and vomiting (PONV), we distinguished
between an “early” observation period (cumulative inci-
dence to 6 h after surgery) and a “late” period (cumula-
tive incidence to 24 h).” For chemotherapy and radiation
therapy, an “acute” period (cumulative incidence to 24 h
after a cycle), was separated from a “delayed” period
(beyond 24 h).® Definitions on adverse effects were
taken as provided by the investigators. We only consid-
ered dichotomous data on presence or absence of nau-
sea or vomiting or on presence or absence of adverse
effects. We ignored nausea scores, delay until first eme-
sis episodes, numbers of patients needing rescue treat-
ment, and data on patient satisfaction because these data
were inconsistently reported. Because there is no ac-
cepted standard antiemetic, we decided that the primary
efficacy information would come from trials with a pla-
cebo- control group.

Data Synthesis

We calculated relative benefit (RB) and relative risk
with 95% confidence interval (CI) for data on efficacy
and adverse effects, respe(:tively.9 For rare events (e.g.,
extrapyramidal reactions), we used the Peto odds ratio,
which ignores trials with zero cells.'® We calculated the
number needed to treat (NNT)/number needed to harm
with 95% CI as an estimate of the clinical relevance of a
treatment effect."’ NNTs were used to compare degrees of
efficacy of different doses, of the same dose during differ-
ent observation periods, or of different efficacy endpoints
(antinausea vs. antivomiting efficacy); however, this was-
done only when control event rates of relevant subgroups
were similar. We used a fixed-effect model to combine data
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793 reports screened

68 potentially relevant reports
(36 published full reports, 19 unpublished full reports, 13 abstracts from scientfic meetings)

Uncontrolled case series (n=15)

Unpublished reportthatwas subsequentlypublished in full (n=7)
Inadequate comparison for the purpose of our analysis (n=7)
Historical control, pseudo-randomization (n=7)

Inadequate group size (n<10) (n=4)

No dichotomous emesis data (n=4)

Abstract from scientific meeting, subsequentlypublished in full (n=2)
Emesis was no endpoint (n=2)

21 RCTs from 20 full reports* (11 published, 9unpublished)|

—— [Prevention of PONV (4 RCTs)'5221|

—— [Treatment of PONV (6 RCTs) #4%, 1. .4%+" |

— |Gastrointestinal disorders (5 RCTs) 88, | ,##“v“l

— |chomotherapy(5 RCTs)"7-19202220 |

L [Radiotherapy (1 RCT)'S

Fig. 1. Flowchart of retrieved, excluded, and analyzed reports. *
One report?* contained data from two randomized controlled
trials (RCTs). PONV = postoperative nausea and vomiting. For
explanation of symbols #,* 11,++.65,/[,##,*, see footnotes on
page 1456.

across studies because the data seemed to be clinically
homogenous. Formal heterogeneity testing was done when
data from at least three trials were combined.

We tested for dose-responsiveness using conservative
assumptions as in previous similar analyses."? First, if the
95% CI around the RB of one dose did not overlap with
the point estimate of the RB of another dose, we as-
sumed that there was a significant difference in the
efficacy of the two doses. Second, if one dose of halo-
peridol was not significantly different from placebo (.e.,
the 95% CI around the RB included 1) and higher doses
were consistently more effective than placebo, we re-
garded this as evidence of dose-responsiveness. We fur-
ther assessed for consistency in the increase in efficacy
with increasing dose. If control event rates were similar,
we used the NNT for that purpose. A decrease in the
NNT by more than 20% (e.g., from 5 to 4) was regarded
as a relevant improvement and would therefore justify
an increase in the dose.'? The optimal dose of haloper-
idol would have an acceptable adverse effect profile, and
any further increase would not lead to a relevant im-
provement (Z.e., a decrease in the NNT > 20%). Analyses
were performed with RevMan 4.2 (Cochrane Library,
Update Software, Oxford, United Kingdom) and with
Microsoft® Excel 98 for Mac®.

Results

Search Results

We screened 793 reports. Sixty-eight were potentially
relevant for the purpose of this study; of those, 48 were
subsequently excluded for various reasons (fig. 1). We
eventually analyzed data from 21 randomized trials
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N° with endpoint/tot N° (%) RB
Haloperidol Placebo

(95% Cl)

NNT Fig. 2. Prevention of postoperative nau-
(95%Cl)  Ref sea and vomiting with parenteral single-

Prevention of early (0-6 h) postoperative nausea
5mg IV 458/548 (83.6) 304541 (56.2)

Prevention of early (0-6 h) postope rative vomiting

4mg Vv 62/70(88.6)  52/70(74.3)

5mg IV 503/548 (91.8) 393541 (72.6) HE

Prevention of late (0-24 h) postoperative nausea

025mgIM  41/50(82.0)  35/51(68.6) —0—

0.5mgIM 41/50(82.0)  30/48(62.5) i—o0—

1mgIM 45/53(84.9)  30/48 (62.5) e

2mgIM 49/52(94.2)  30/48(62.5) —e—

4mgIM 47/51(92.2)  35/51(68.6) —0—

Prevention of late (0-24 h) postoperative vomiti

0.25mgIM  40/50(80.0)  39/51(76.5) ——

0.5mg IM 49/53(92.5)  32/48(66.7) D——

1mgIM 46/52(88.5)  32/48(66.7) —{—

2mgIM 46/52(88.5)  32/48 (66.7) P

4mgIM 49/51(96.1)  39/51(76.5) pp— T

4mg IV 59/70(84.3)  45/70(64.3) —0—

Favors placebo : Favors haloperidol

0.5 1 2

Relative Benefit (95%CI)

that were published in 20 full reports#* 1t,$%,
§§, ,##,***,15‘24; one 1'ep01't24 contained data from two
dose-finding studies. In these trials, 1,397 adults received
different regimens of haloperidol, and 1,694 were controls.

Twelve reports (13 trials, 1,994 patients) were pub-
lished between 1962 and 1988.'**% Eight unpublished
reports (8 trials, 474 patients) were provided by the
manufacturer. The latter were phase II and III trials
as part of the manufacturer’s US registration pro-
gram for haloperidol as an antiemetic in the early
1980s.#,™ t1,+4,§6,||[|,##,"* The registration trials had
similar designs, and some of these studies were subse-

# Dannemiller FJ: A double-blind evaluation of the antiemetic properties of
Haldol in hospitalized patients following operative procedures. McNeil Labora-
tories; January 1974. Available at: http://www.hcuge.ch/anesthesie/data.htm.
Accessed July 12, 2004.

** DeBakker A: A double-blind evaluation of the antiemetic properties of
Haldol in hospitalized patients following operative procedures (trial A). McNeil
Laboratories; January 1974. Available at: http://www.hcuge.ch/anesthesie/
data.htm. Accessed July 12, 2004.

11 DeBakker A: A double-blind evaluation of the antiemetic properties of
Haldol in hospitalized patients following operative procedures (trial B). McNeil
Laboratories; January 1974. Available at: http://www.hcuge.ch/anesthesie/
data.htm. Accessed July 12, 2004.

$f DeBakker A: A double-blind evaluation of the antiemetic properties of
Haldol in hospitalized patients following operative procedures (trial C). McNeil
Laboratories; January 1974. Available at: http://www.hcuge.ch/anesthesie/
data.htm. Accessed July 12, 2004.

§§ Everett SF: A double-blind evaluation of the antiemetic properties of Haldol
in hospitalized and nonhospitalized patients with nausea and vomiting as a result
of gastrointestinal disorders. McNeil Laboratories; January 1974. Available at:
http://www.hcuge.ch/anesthesie/data.htm. Accessed July 12, 2004.

Il Leslie RE: A double-blind evaluation of the antiemetic properties of Haldol
in nonhospitalized patients with nausea and vomiting as a result of gastrointes-
tinal disorders (trial A). McNeil Laboratories; January 1974. Available at: http://
www.hcuge.ch/anesthesie/data.htm. Accessed July 12, 2004.

## Leslie RE: A double-blind evaluation of the antiemetic properties of Haldol
in nonhospitalized patients with nausea and vomiting as a result of gastrointes-
tinal disorders (trial B). McNeil Laboratories; January 1974. Available at: http://
www.hcuge.ch/anesthesie/data.htm. Accessed July 12, 2004.

*** Ritter R, Watson RL: A double-blind evaluation of the antiemetic properties
of Haldol in hospitalized patients following operative procedures. McNeil Labo-
ratories; January 1974. Available at: http://www.hcuge.ch/anesthesie/data.htm.
Accessed July 12, 2004.
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- 149 (1.37101.62) 3.7 (3to5) 16

119 (1.0110 1.40) 7.0 (410 62)
126 (11910 1.34) 52 (4107) 16

119 (0.9510 1.50) 7.5 (3to-31) 24
1.36 (1.06t0 1.74) 4.5 (310 18) 24
1.35 (1.06 0 1.73) 4.5 (3t019) 24
151 (12010 1.90) 3.2 (2to6) 24
134 (11010 1.64) 43 (3t 11) 24

1.05 (0.85 to 1.29)
139 (1.12101.72) 39 (2t09) 24
133 (1.06 0 1.66) 4.6 (3to17) 24
1.33 (1.06 10 1.66) 4.6 (3to17) 24
126 (1.07t01.48) 5.1 (3t015) 24

dose haloperidol regimens. All data are
from individual trials and were not com-
bined (i.e., no meta-analyses were per-
18 formed). Gray circles = nausea; white
squares = vomiting. CI = confidence in-
terval; IM = intramuscular; IV = intrave-
nous; NNT = number needed to treat;
RB = relative benefit; Ref = reference.

28 (Sto-8) 24

1.31 (1.07t01.60) 5.0 (3to17) 18

quently published in full. Haloperidol was tested for the
prevention or treatment of PONV, for the treatment of
emesis due to gastrointestinal diseases, and for the con-
trol of chemotherapy- and radiation therapy-induced
sickness. There were no randomized trials on emesis in
palliative care, acquired immunodeficiency syndrome,
hyperemesis gravidarum, or motion sickness, and there
were no trials in children.

Methodologic Quality of the Included Studies

The median quality score was 3 (range, 1-4). All stud-
ies were randomized and blinded; however, in one study
only,"? the authors provided details on how randomiza-
tion was done, and in two,'>?! the method of blinding
was described.

Quantitative Data Synthesis

Prevention of PONV. Four trials published in three
reports studied the efficacy of single-dose haloperidol reg-
imens for the prevention of PONV in 1,586 surgical pa-
tients (table 1 and fig. 2).''®?* Five fixed intramuscular
doses (0.25, 0.5, 1, 2, and 4 mg) and two fixed intravenous
doses (4 and 5 mg) were compared with placebo.

Data on prevention of nausea up to the sixth hour after
surgery came from one large study (1,089 patients) that
tested 5 mg intravenous haloperidol.'® The average inci-
dence of early nausea was 16.4% with haloperidol and
43.8% with placebo (RB, 1.49 [95% CI, 1.37-1.62]; NNT,
3.7). Data on prevention of early vomiting came from
two studies that tested 4 mg intravenous haloperidol in
140 patients'® and 5 mg intravenous haloperidol in 1,089
patients.'® The lower limit of the 95% CI of the 5-mg
dose was identical with the point estimate of the 4-mg
dose; the corresponding NNTs were 5.2 and 7, respec-
tively. The differential effect of haloperidol on nausea
and on vomiting could be studied with the 5-mg dose
(fig. 2). The antinausea effect was significantly more
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pronounced than the antivomiting effect (Z.e., the 95%
ClIs of the RBs did not overlap); the corresponding NNTs
were 3.7 and 5.2, respectively.

Three studies (2 reports, 497 patients) reported on anti-
emetic efficacy during 24 h after surgery. Two dose-finding
studies tested 0.25- 4 mg intramuscular haloperidol.>* One
tested 4 mg intravenous haloperidol.'® The lowest dose,
0.25 mg, was not different from placebo. Higher doses (0.5,
1, 2, and 4 mg) were significantly more efficacious than
placebo, but there was no evidence of dose-responsive-
ness within that dose range; RB point estimates were be-
tween 1.34 and 1.51 (NNT, 3.2-4.5) for antinausea efficacy
and between 1.26 and 1.39 (NNT, 3.9-5.1) for antivomit-
ing efficacy. Antivomiting efficacy of the 4-mg dose was
tested using the intravenous'® and the intramuscular
route??; there was no evidence of any difference.

Treatment of Established PONV. One published tri-
al'® and five unpublished trials#,** 11,1+, (fig. 3) re-
ported on the therapeutic efficacy of single-dose halo-
peridol regimens in 408 nauseous or vomiting surgical
patients. Study designs were identical; tested regimens
were 1 and 2 mg intramuscular; observation periods
were 30 min and 2-4 h. Haloperidol, 1 mg intramuscu-
lar, was not antinauseous during the first 30 min after
administration, but the 2-mg intramuscular dose was.
Neither dose was efficacious against vomiting during the
same short observation period. However, both 1 and 2
mg intramuscular haloperidol prevented further vomit-
ing at 2-4 h after treatment; with the 1-mg dose, the RB
was 1.53 (95% CI, 1.17-2.00; NNT, 6), and with the 2 mg
dose, the RB was 1.73 (95% CI, 1.11-2.68; NNT, 4).

Nausea and Vomiting Related to Gastrointestinal
Diseases. Two published trials'*?' and three unpub-
lished trials§§,|||,## reported on the efficacy of 1 and 2
mg intramuscular haloperidol for the treatment of nau-
sea and vomiting due to gastrointestinal diseases in 261
patients (fig. 4). The inclusion criteria and patient demo-
graphics were poorly described. However, the study
designs were identical. The observation periods were
0-2, 2-4, 4-8, and 8-12 h. Both regimens were effica-
cious during all observation periods (with the exception
of 2 mg during the 0- to 2-h period), and efficacy de-
creased consistently over time. For the cumulative inci-
dence of vomiting over 12 h, there was some evidence of
increased efficacy with the 2-mg dose.

Nausea and Vomiting Related to Chemotherapy
and Radiation Therapy. Five published trials in 189
patients undergoing chemotherapy'”'?2°?%23 and one
in 24 patients undergoing radiation therapy|'” tested the
efficacy of haloperidol. None were sponsored by the
manufacturer. Five had a crossover design. The regimen
contained cisplatin in four of five chemotherapy trials.

| Details of the trials are available at: http://www.hcuge.ch/anesthesie/data.
Accessed July 12, 2004.
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Six different oral and parenteral, single- or multiple-dose
haloperidol regimens were tested against two different
metoclopramide regimens in two trials and against pro-
chlorperazine, &9-tetrahydrocannabinol, benzquin-
amide, or placebo each in one trial. No comparison was
tested more than once. In one small chemotherapy trial,
haloperidol was superior to benzquinamide in the pre-
vention of acute vomiting.' In the radiation therapy
trial, haloperidol was superior to placebo in the preven-
tion of delayed vomiting.'>

Adverse Effects in Placebo-controlled Trials

Twelve placebo-controlled trials from the postopera-
tive and gastrointestinal settings reported on a large
variety of adverse effects. All trials tested single-dose
haloperidol regimens.

Extrapyramidal Symptoms. Presence or absence of
extrapyramidal symptoms was reported in two studies
with data on 1,842 surgical patients.'®>* One of those trials
tested 0.25-4 mg intravenous haloperidol.>* Of 258 pa-
tients randomly assigned to receive haloperidol, one who
had received 4 mg had mild puckering of the lips, and the
investigators considered this to be evocative for extrapyra-
midal symptoms.>* There were no such events in 99 con-
trols. In the other trial, there were no extrapyramidal symp-
toms in 548 surgical patients who had received 5 mg
intravenous haloperidol and in 541 controls.'® Therefore,
of 806 patients exposed to 0.25-5 mg intravenous haloper-
idol, 1 (0.1%) had extrapyramidal symptoms with 4 mg. No
other trial reported extrapyramidal symptoms.

Sedation and Drowsiness. Sedation or drowsiness
was reported in two trials, although in none were clear
definitions of these outcomes provided. In one large surgi-
cal trial, 239 of 548 patients (43.6%) who had received 5
mg intravenous haloperidol were reported to be sedated
postoperatively as compared with 113 of 541 controls
(20.9%); the relative risk was 2.09 (95% CI, 1.73-2.52), and
the number needed to harm was 4.4 (95% CI, 3.6-5.8).'° In
one gastroenterology trial, 1 of 55 patients (1.8%) who had
received 1 mg intravenous haloperidol was reported to be
drowsy as compared with none of 50 controls (odds ratio,
6.75 [95% CI, 0.13-342])."4

Arterial Hypotension. Five surgical studies reported
on the presence or absence of episodes of arterial hypo-
tension.#,* |[|,**'® Hypotension, as defined by the investi-
gators, occurred in 17 of 224 (7.6%) patients treated with
1-4 mg haloperidol as compared with 16 of 205 controls
(7.8%); the odds ratio was 1.05 (95% CI, 0.49-2.22).

Other Adverse Effects. Other adverse effects that
were reported in placebo-controlled trials were arterial
hypertension,'®%* blurred vision,'*** chills and shiver-
ing,* bradycardia,*** tachycardia,***! and nystagmus.'?
None was significantly associated with administration of
haloperidol. There were no reports of cardiac arrhythmias.
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Table 1. Single-dose Haloperidol Regimens in Surgery and Gastrointestinal Diseases

Oxford Scale

Year of
Reference Publication Randomized Double Blind Dropouts Patients
Prevention of postoperative nausea and vomiting
Dyrberg'® 1962 1 1 0 772 females, 317 males
Age > 15 yr
Maggi et al.® 1964 1 0 0 76 females, 64 males
Age range, 20-70 yr
Tornetta,?* 1972 1 1 0 All females
studies | and Il Age mean, 38.2 yr (range, 17-80 yr)
Weight mean, 62.3 kg
1 1 0 All females
Age mean, 37.4 (range, 18-77 yr)
Weight mean, 64.8 kg
Treatment of established postoperative nausea and vomiting
Barton et al.’® 1975 2 2 0 60 females, 2 males
Age mean, 28.7 yr (range, 13-86 yr)
Weight mean, 62.1 kg
Dannemiller# Unpublished 1 1 1 27 females, 11 males
Age mean, 31.0 yr (range, 13-60 yr)
Weight mean, 66.2 kg
DeBakker** Unpublished 1 1 1 83 females, 18 males
Age mean, 40.8 yr (range, 17-73 yr)
Weight mean, 67.0 kg
DeBakkertt Unpublished 1 1 1 49 females, 8 males
Age mean, 39.9 yr (range, 15-75 yr)
Weight mean, 65.8 kg
DeBakkertt Unpublished 1 1 1 32 females, 6 males
Age mean, 43.5 yr (range, 18-71 yr)
Weight mean, 66.5 kg
Ritter and Unpublished 1 1 1 98 females, 14 males
Watson*** Age mean, 33.8 yr (range, 15-66 yr)
Weight mean, 65.7 kg
Treatment of established gastrointestinal nausea and vomiting
Christman et al.™ 1974 1 1 0 80 females, 25 males
Age mean, 47.1 (range, 18-80 yr)
Weight mean, NA
Everett§§ Unpublished 1 1 1 12 females, 8 males
Age mean, 52.2 (range, 20-86 yr)
Weight mean, 65.5 kg
Leslie]|| Unpublished 1 1 1 35 females, 9 males
Age mean, 56.2 (range 17-85 yr)
Weight mean, 69.5 kg
Leslie## Unpublished 1 1 1 38 females, 26 males
Age mean, 57.4 (range, 18-85 yr)
Weight mean, 79.2 kg
Robbins and 1975 1 2 1 25 females, 3 males
Nagel?' Age mean, 83.4 (range, 72-95 yr)

Weight mean, 54.5 kg
(Continues)

For explanation of symbols #,**,11,11,*,88,||,##, see footnotes on page 1456.

IM = intramuscular; IV = intravenous; NA = not applicable; N,O = nitrous oxide.

Adverse Effects in Active-controlled Trials

Four chemotherapy trials reported on presence or ab-
sence of adverse effects.'”****?? There was a large variety in
the rates of adverse effects with both haloperidol and control
regimens. For example, extrapyramidal symptoms, reported
as twitching, dystonia, akathisia, or rigor, occurred in 4 -100%
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of patients receiving haloperidol and in 0-50% of those re-

ceiving metoclopramide or prochlorperazine.'”** Further ad-
verse effects that occurred more frequently with haloperi-
dol were sedation, fatigue, and drowsiness. None were
significantly associated with administration of haloperidol.
There were no reports of cardiac arrhythmias.
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Table 1. (Continued)
Comparison Time Point of
Setting (No. of Patients) Administration Follow-up Sponsor
Prevention of postoperative nausea and vomiting
Different Morphine premedication, barbiturate, 1. Haloperidol, 5 mg IV (548) During surgery 24 h NA
surgeries N,O, relaxant 2. Placebo, IV (541)
Different Fluothane, penthrane, N,O, 1. Haloperidol, 4 mg IV (70) End of surgery 24 h NA
surgeries thiobarbiturate, succinylcholine, 2. Placebo, IV (70)
mefedine
Dilatation and  Meperidine atropine-scopolamine, 1. Haloperidol, 0.5 mg IM (53)  Before 24 h Janssen-Cilag Int.
curettage methohexital, cyclopropane, 2. Haloperidol, 1 mg IM (52) induction
succinylcholine 3. Haloperidol, 2 mg IM (52)
4. Placebo, IM (48)
1. Haloperidol, 0.25 mg IM (50)
2. Haloperidol, 4 mg IM (51)
3. Placebo, IM (51)
Treatment of established postoperative nausea and vomiting
Different Cyclopropane, thiopental, N,O, 1. Haloperidol, 1 mg IM (32) After nausea or 3h Janssen-Cilag Int.
surgeries halothane, fluroxene, ether 2. Placebo, IM (30) vomiting
episode
Different Not reported 1. Haloperidol, 2 mg IM (19) In recovery 4 h Janssen-Cilag Int.
surgeries 2. Placebo, IM (19) room, after
vomiting
Different Not reported 1. Haloperidol, 1 mg IM (51) After onset of 2h Janssen-Cilag Int.
surgeries 2. Placebo (50) vomiting
Different Not reported 1. Haloperidol, 2 mg IM (29) After onset of 4 h Janssen-Cilag Int.
surgeries 2. Placebo (28) vomiting
Different Not reported 1. Haloperidol, 1 mg IM (13) After onset of 4 h Janssen-Cilag Int.
surgeries 2. Haloperidol, 2 mg IM (12) vomiting
3. Placebo (13)
Different Not reported 1. Haloperidol, 1 mg IM (59) In recovery 4h  Janssen-Cilag Int.
surgeries 2. Placebo (53) room, after
vomiting
Treatment of established gastrointestinal nausea and vomiting
Institutionalized NA 1. Haloperidol, 1 mg IM (55) After onset of 12 h Janssen-Cilag Int.
or office 2. Placebo (50) vomiting
patients
Nonhospitalized NA 1. Haloperidol, 2 mg IM (10) After onset of 12 h Janssen-Cilag Int.
patients 2. Placebo (10) vomiting
Nonhospitalized NA 1. Haloperidol, 1 mg IM (23) After onset of 12 h Janssen-Cilag Int.
patients 2. Placebo (21) vomiting
Nonhospitalized NA 1. Haloperidol, 2 mg IM (31) After onset of 12 h Janssen-Cilag Int.
patients 2. Placebo (33) vomiting
Geriatric NA 1. Haloperidol, 1 mg IM (14) After onset of 12 h Janssen-Cilag Int.
patients 2. Placebo (14) vomiting
Discussion the control of agitation. The available evidence from

Haloperidol is antiemetic at doses that are considerably
lower than those used for the treatment of psychosis or

111 Kazemi-Kjellberg F, Henzi I, Trameér MR: Treatment of established postop-
erative nausea and vomiting: A quantitative systematic review. Biomed Central
Anesthesiol 2001; 1:2 (PMID: 11734064). Available at: http://www.biomedcen-
tral.com/1471-2253/1/2. Accessed July 12, 2004.
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published and unpublished randomized trials suggests
that it may not even be worthwhile to increase the dose
above 1 or 2 mg to prevent PONV. With these very low
doses, the degree of antiemetic efficacy of haloperidol is
markedly strong and comparable with many other anti-
emetic interventions that are used for the prevention
and treatment of PONV. 11+ 7 It may be inferred from the
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N° with endpoint/tot N° (%) RB NNT
Haloperidol Placebo (95% Cl) Hetero (95%Cl) Ref
No further nausea up to 0.5 h after treatment ;
13/32 (40.6) 10729 (34.5) —0— 1.18 (0.61 1o 2.26) 13
1mgIM 31/51 (60.8) 28/50 (56.0) —Q— 1.09 (0.78t0 1.51) *k
34/58 (58.6) 26/53 (49.1) =0 1.19 (0.84 to 1.69) pres
combined 78/141 (55.3) 64/132 (48.5) O' 1.15 (0.91to 1.44) >0.1 15(510-20) **,**%,13 Fig. 3. Treatment of established postoper-
2mgIM 14119 (73.7) 10119 (52.6) fo— 140 (0.85 0 2.32) # ative nausea and vomiting with paren-
) 17/29 (58.6)  6/28 (21.4) i—0— 274 (1.26105.92) tt teral single-dose haloperidol regimens.
combined 31/48 (64.6) 16/47 (34.0) -O- 191 (1.23t02.96) nla 3(2t09) #tt Gray circles = nausea; white squares =
No further vomiting upto 0.5 h after treatment ~ : vomiting. All data are from unpublished
1mgIM 17/32 (53.1) 13/30 (43.3) —0— 1.23 (0.73 10 2.07) 13 reports (symbols #.** it cee fOOL-
43/51 (84.3) 37/50 (74.0) k) 1.14 (0.93 to 1.40) *k P (symb 4 ,6 TR
1113 (84.6) 11/13 (84.6) “r 1,00 (0.72 to 1.39) $# notes on page 1456), except Barton et
Combined 71/96 (74.0) 61/93 (65.6) a 113 (0.95t01.36) >0.1 12(Sto -21) *x,$%,13 al.'® Bold numbers and symbols repre-
2mgIM 15119 (78.9) 15/19 (78.9) 1+ 1.00 (0.72 o 1.39) # sent combined data (meta-analyses). CI =
23/29 (79.3) 16/28 (57.1) -ED-D_ 1.39 (0.96 to 2.01) 11; confidence interval; Hetero = heteroge-
1112 (91.7) 11713 (84.6) 1.08 (0.81to 1.44) neity; IM = intramuscular; n/a = not
bined 49/60 (81.7) 42/60 (70.0 117 (0.96 t0 1.43) >0.1 9 (4t0-29 A > .
combine i gL 7e.0) D ( oilAa) = ¢ Vgt applicable (data from only two trials);
No:urlh;; vﬂ/l::; (4; 3?02-:/;033?1‘)” sment —D— 328 (1.22 t0 8.86) 13 NNT = number needed to treat (a nega-
mg i H $ .. 2210 8. . .. . 1s
36/51 (70.6) 30/50 (60.0) o 118 (0.88 10 157) i tive up_pe‘r limit of th'e 9?% CI indicates
. 24/59 (40.7) 12/53 (22.6) —0— 1.80 (1.00 to 3.23) Hokk a statistically nonsignificant result);
combined 74/142 (52.1) 46/133 (34.6) -EI- 153 (1.17102.00) 0.06 6(31017) **,%%%13 RB = relative benefit; Ref = reference.
2mgIM 13/19 (684)  6/19 (31.6) —0— 217 (1.05 to 4.49) #
17/29 (58.6) 11/28 (39.3) 0 1.49 (0.86 to 2.59) Tt
combined 30/48 (62.5) 17/47 (36.2) o 173 (1.11t02.68) nia 4(2 to 14) # 1t

Favors placebo Favors haloperidol
T g

0.1 1 10
Relative Benefit (95%CI)

4-mg data (the only dose administered by the intramus-
cular and intravenous routes) that there is little differ-
ence between these two routes of administration. There
is also strong evidence that low-dose haloperidol is ef-
fective for the control of emesis due to various gastroin-
testinal diseases. For chemotherapy and radiation ther-
apy, however, the evidence was less clear. In the
chemotherapy setting, several haloperidol regimens
were tested against different control regimens, placebo
controls were lacking, endpoint reporting was inconsis-
tent, and only a limited amount of clinically homogenous
efficacy data could be extracted from the trials. No
meaningful conclusion could be drawn. In the radiation
therapy setting, valid data that supported the antiemetic
efficacy of haloperidol came from one small trial.

Until recently, droperidol was perhaps the most
widely used dopamine antagonist for the control of nau-
sea and vomiting. However, droperidol has been sug-
gested to be cardiotoxic.?> The US Food and Drug Ad-
ministration has changed the labeling requirements for
droperidol injections, now including a Black Box Warn-
ing.3f+ This severe restriction included both chronic
high-dose droperidol regimens that are used to treat
psychosis and severe agitation and single, low-dose ad-
ministrations for the control of emesis. Haloperidol is a
butyrophenone similar to droperidol, and these drugs
have the potential to prolong the QT interval, with the
risk of subsequent torsades de pointes and sudden car-
diac death.?® Observational studies have suggested that
high-dose haloperidol may cause lethal cardiac arrhyth-
mias in psychiatric patients.””*® High-dose haloperidol
has also been suggested to cause QT prolongation in

f FDA strengthens warning for droperidol. Available at: http://www.
fda.gov/bbs/topics/ANSWERS/2001/ANS01123.html. Accessed July 12, 2004.
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critically ill patients in the intensive care unit*>° or

postoperatively.®' In these uncontrolled studies, halo-
peridol was administered in antipsychotic doses that
often exceeded several hundred milligrams per day. The
QT-prolonging effect of antipsychotic drugs is dose de-
pendent.?”*® There is evidence from this systematic re-
view that for the control of emesis, haloperidol (similar
to droperidol*?) may be useful in much lower doses than
for the control of psychosis or agitation. In contrast to
droperidol, haloperidol use has never been restricted.
This raises the question of whether haloperidol is any
more or less cardiotoxic than droperidol and whether
low-dose haloperidol could replace low-dose droperidol
as an antiemetic. In this meta-analysis, 1,397 patients
received different regimens of haloperidol, and there
were no reports of cardiac arrhythmias. This result must
be interpreted cautiously. The number of analyzed pa-
tients may have been insufficient to detect rare adverse
events. However, when the antiemetic efficacy of low-
dose droperidol was reviewed systematically, there were
no reports of cardiac toxicity in 5,351 patients.>” If these
randomized haloperidol trials reported correctly on the
absence of arrhythmias, we may be 95% confident that
with low-dose (0.25-5 mg) intravenous haloperidol, car-
diac arrhythmia does not occur more often than in
0.21%.>> We cannot exclude that in some patients QT
prolongation did occur but was not diagnosed. We can-
not exclude that episodes of torsades de pointes and
even cardiac arrest occurred but were not reported.
Most trials were relatively old, and monitoring of cardiac
function may not have been an important feature at that
time. There was no intention to include data from ob-
servational studies on possible cardiac toxicity of halo-
peridol in our analyses. Based on the available evidence
from randomized controlled trials, it is impossible to
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Fig. 4. Treatment of nausea and vomiting
related to gastrointestinal-related dis-
eases with single-dose haloperidol regi-
mens. All results are from meta-analyses
that each combined data from two or
three trials. For explanation of symbols
§§,|| |,##, see footnotes on page 1456. De-
tails of the trial are available.§§§ Gray cir-
cles = nausea; white squares = vomiting.
Numbers needed to treat (NNTs) are
shown only when control event rates (in-
cidence of nausea or vomiting in con-
trols) were similar. CI = confidence in-
terval; Hetero = heterogeneity; IM =
intramuscular; n/a = not applicable (data
from only two trials); RB = relative ben-
efit; Ref = reference.
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N° with endpoint/tot N° (%) RB NNT
Haloperidol Placebo (95% Cl) Hetero (95%Cl) Ref

No further nausea with distinct obs ervation periods after treatment

1mgIM 0-2h 26/85 (30.6) 12/80 (15.0) —0— 209 (1.25t0 3.48) >0.1 11,14,21
2-4h 44/85 (51.8) 19/76 (25.0) -0 1.99 (1.37 t0 2.88) >0.1 11,14,21
4-8h  64/83 (77.1) 36/71 (50.7) © 1.52 (1.20 to 1.94) 0.01 11,14,21
8-12h 77/82 (93.9) 51/67 (76.1) 3ed 1.23(1.06 to 1.42) <0.05 11,14,21

2mgIM 0-2h  7/40(17.5) 7/43 (16.3) —H— 1.08 (04310 2.76) n/a 8,44
2-4h 16/40 (40.0) 6/40 (15.0) —O0— 271(1.16106.31) n/a §8,
4-8h 26/39 (66.7) 940 (22.5) i —O— 299(1.55105.78) nia 8,44
8-12h 28/39 (71.8) 16/40 (40.0) —0— 1.80 (1.16 t0 2.80) n/a 8.

No further vomiting with distinct observation periods after treatment

1mgIM 0-2h 50/85 (58.8) 21/80 (26.3) —+ 228 (1.551t0 3.32) <0.05 11,14,21
2-4h 72/85 (84.7) 44776 (57.9) Fmt 147 (11210 1.79) >0.1 11,14,21
4-8h 81/83 (97.6) 56/71 (78.9) O 1.25(1.11t0 1.45) >0.1 11,14,21
8-12h 81/82 (98.8) 57/67 (85.1) O 117 (1.05t0 1.32) <0.05 11,14,21

2mgIM 0-2h 29/41(70.7) 11/43 (25.6) —0— 274 (1.62104.62) n/a 8,1
2-4h  37/41(90.2) 25/40 (62.5) O 145(1.1210 1.87) n/a 8, 1
4-8h 37/40 (92.5) 29/40 (72.5) g 128 (1.03t0 1.57) nja 88,15
8-12h 37/40 (92.5) 28/40 (70.0) -0 1.32(1.06 to 1.65) n/a 8,548

No further vomiting with 12 hours after treatment

1mgIM 0-12h 55/85 (64.7) 20/80 (25.0) -0 259(1.74103.91) >0.1 25(1.9103.8) 11,14,21

2mgIM 0-12h 26/41(634) 7/43 (16.3) —{— 384(1.93t0765) nla 2.1(1.51t03.5) 8§ ##

conclude whether there is any more or less risk of
cardiac arrhythmias with low-dose haloperidol versus
low-dose droperidol. Finally, it must be emphasized that
many drugs that are used in anesthesia may prolong the
QT interval, e.g., thiopental, isoflurane, sevoflurane, pan-
curonium.>* Also, not all QT prolongation is dangerous
and leads to torsades de pointes arrhythmia. It is likely
that other risk factors, such as electrolyte abnormalities
or metabolic conditions, must be simultaneously present
to provoke cardiac arrhythmia.

A further concern with butyrophenones is their poten-
tial to cause neurologic adverse effects. The trials ana-
lyzed here provided some evidence that haloperidol,
even at low, antiemetic doses, may cause sedation and,
in rare instances, extrapyramidal symptoms. One in four
patients is sedated with a single dose of 5 mg haloperi-
dol. This suggests that 5 mg is too high a dose to control
nausea and vomiting in, for example, patients undergo-
ing ambulatory surgery. However, efficacy data also sug-
gested that it was not worthwhile to increase doses
above 2 mg to achieve a relevant antiemetic effect. In
two trials, 806 adults received a single intravenous dose
of 0.25-5 mg haloperidol, and, according to the original
authors interpretation, one had symptoms that were
suggestive of an extrapyramidal reaction. Extrapyramidal
reactions with low-dose droperidol were reported only
in children.?? In the chemotherapy setting, where much
higher and repetitive doses of haloperidol were used,
the risk of extrapyramidal symptoms was increased, but
these symptoms were also reported with metoclopra-
mide and prochlorperazine. We did not find any associ-
ation of other adverse reactions with administration of
haloperidol.

Eight trials (35% of all trials) with data from 474 pa-
tients (19% of all patients) were unpublished. All were

§§§ Details of the trial are available at http://www.hcuge.ch/anesthesia/data.
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Favors placebo - Favors haloperidol
0.1 1 1
Relative Benefit (95%Cl)

phase II and III trials that originated from the manufac-
turer’s registration program. Inclusion of this unusually
large number of unpublished data provided a method-
ologic challenge. Advocates of the inclusion of unpub-
lished material into meta-analyses argue that unpub-
lished trials are more likely to report on negative results,
and therefore, every effort should be undertaken to
unearth unpublished data to challenge publication bias.
We were unable to confirm this assumption because all
unpublished trials reported on positive results. Data on
the treatment of established PONV came from five un-
published trials that included 346 patients and from one
published trial that included 62 patients. Without these
unpublished valid data, we would not have much knowl-
edge about the role of haloperidol in the treatment of
nausea and vomiting in surgical patients. However, it is
of note that several decades passed until these data were
eventually made accessible. Critics of the inclusion of
unpublished material into meta-analyses may argue that
these data have not undergone peer review and that
their scientific validity remains unproven. For the pur-
pose of our analyses, all data, whether published or
unpublished, underwent the same rigorous process of
critical appraisal. Several unpublished (and published)
studies did not satisfy our high methodologic standards
and were therefore excluded from the analyses.

Our systematic review has several limitations, and they
are related to weaknesses in the original studies. First,
trial design was sometimes unsatisfactory. Data on repet-
itive dose regimens were sparse. These would be espe-
cially important in settings where patients are likely to
need prolonged antiemetic therapy such as in palliative
care. Second, most trials were of limited methodologic
quality. They did not specify the method of randomiza-
tion or of concealment of treatment allocation, and only
a few reported on the method of blinding. Often, it was
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unclear whether this was due to inadequate trial design
or inappropriate data reporting. Most trials were con-
ducted in the early 1980s, when recommendations for
reporting of study results did not yet exist.>> Finally,
most studies were of limited size, and observation peri-
ods were too short to identify with confidence adverse
effects with single low-dose haloperidol regimens.

This systematic review may serve as an evidence base
to define a rational research agenda. If haloperidol is to
be considered as a true alternative to droperidol, several
issues must be addressed. There were no direct compar-
isons between low-dose droperidol and low-dose halo-
peridol, but we may assume from indirect comparisons>>
that both drugs exert approximately the same degree of
antiemetic efficacy. We need to know whether haloper-
idol exerts the same synergistic effect with 5-hydroxy-
tryptamine, receptor antagonists as droperidol does.>®
Also, because the control of opioid-induced nausea is a
particular concern in surgical patients37 and because
droperidol, when given concomitantly with morphine in
a patient-controlled analgesia-pump, has shown consis-
tent antinausea efficacy,® it may be worthwhile to test
haloperidol for the control of opioid-induced nausea.
Finally, there was a lack of valid data on the antiemetic
efficacy of haloperidol in other settings where emesis is
a problem, and there was a complete lack of relevant
pediatric studies. Direct data from children are needed
to avoid extrapolation of results from adults to children.

In conclusion, data from systematically searched, valid,
published and unpublished randomized trials suggest
that haloperidol is antiemetic at doses much lower than
those used to treat psychiatric disorders. For the preven-
tion and treatment of PONV and for the control of
nausea and vomiting due to gastrointestinal diseases,
parenteral single doses between 1 and 2 mg are effica-
cious, with minimal toxicity. Extrapyramidal symptoms
are rare, there is no sedation, and cardiac arrhythmias
have not been reported. Haloperidol is an inexpensive
drug compared with the new 5-hydroxytryptamine, an-
tagonists. Haloperidol may be an interesting alternative
to more expensive antiemetic drugs, especially in health-
care systems with scarce resources.

The authors thank Daniel Haake (librarian, medical libraries of the Centre
Medical Universitaire, Geneva University, Geneva) for his help in searching
electronic databases; Janssen-Cilag (Baar, Switzerland) for providing unpublished
data on haloperidol; and W. T. Ross, M.D. (Associate Professor, Department of
Anesthesiology, Virginia Ambulatory Surgery Center, University of Virginia
Health Sciences Center, Charlottesville, Virginia), and J. L. Parlow, M.D., M.Sc.,
F.R.C.P.C. (Department of Anesthesiology, Queen’s University, Kingston, On-
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References

1. Niemegeers CJ, Laduron PM: Pharmacology and biochemistry of haloperi-
dol. Proc R Soc Med 1976; 69(suppl 1):3-8

2. Janssen PAJ, Niemegeers CJE: Chemistry and pharmacology of compounds
related to 4-(4-hydroxy-4-phenyl-piperidino)-butyrophenone: II. Inhibition of apo-
morphine vomiting in dogs. Arzneimittelforschung 1959; 9:765-7

3. Critchley P, Plach N, Grantham M, Marshall D, Taniguchi A, Latimer E, Jadad

Anesthesiology, V 101, No 6, Dec 2004

AR: Efficacy of haloperidol in the treatment of nausea and vomiting in the
palliative patient: A systematic review. ] Pain Symptom Manage 2001; 22:631-4

4. Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D, Stroup DF: Improving the
quality of reports of meta-analyses of randomised controlled trials: The QUOROM
statement: Quality of Reporting of Meta-analyses. Lancet 1999; 354:1896-900

5. L’Abbe KA, Detsky AS, O’Rourke K: Meta-analysis in clinical research. Ann
Intern Med 1987; 107:224-33

6. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ,
McQuay HJ: Assessing the quality of reports of randomized clinical trials: Is
blinding necessary? Control Clin Trials 1996; 17:1-12

7. Tramer MR: A rational approach to the control of postoperative nausea
and vomiting: evidence from systematic reviews: II. Recommendations for
prevention and treatment, and research agenda. Acta Anaesthesiol Scand
2001; 45:14-9

8. Hesketh PJ, Gralla RJ, du Bois A, Tonato M: Methodology of antiemetic
trials: Response assessment, evaluation of new agents and definition of chemo-
therapy emetogenicity. Support Care Cancer 1998; 6:221-7

9. Morris JA, Gardner MJ: Calculating confidence intervals for relative risk, odds
ratios, and standardised ratios and rates, Confidence Intervals and Statistical Guide-
lines, 1st edition. Edited by Gardner MJ, Altman DG. London, BMJ, 1995, pp 50-63

10. Yusuf S, Peto R, Lewis J, Collins R, Sleight P: Beta blockade during and
after myocardial infarction: An overview of the randomized trials. Prog Cardio-
vasc Dis 1985; 27:335-71

11. Cook RJ, Sackett DL: The number needed to treat: A clinically useful
measure of treatment effect. BMJ 1995; 310:452-4

12. Tramer MR, Reynolds DJ, Moore RA, McQuay HJ: Efficacy, dose-response,
and safety of ondansetron in prevention of postoperative nausea and vomiting: A
quantitative systematic review of randomized placebo-controlled trials. ANESTHE-
sioLoGy 1997; 87:1277-89

13. Barton MD, Libonati M, Cohen PJ: The use of haloperidol for treatment of
postoperative nausea and vomiting: A double-blind placebo-controlled trial. An-
ESTHESIOLOGY 1975; 42:508 -12

14. Christman RS, Weinstein RA, Larose JB: Low-dose haloperidol as anti-
emetic treatment in gastrointestinal disorders: A double-blind study. Curr Ther
Res 1974; 16:1171-6

15. Cole DR, Duffy DF: Haloperidol for radiation sickness: Control of associ-
ated nausea, vomiting, and anorexia. N 'Y State ] Med 1974; 74:1558 - 62

16. Dyrberg V: Haloperidol (Serenase®) in the prevention of postoperative
nausea and vomiting. Acta Anaesthesiol Scand 1962; 6:37-47

17. Grunberg SM, Gala K, Lampenfeld M, Jamin D, Johnson K, Cariffe P, Strych
D, Krailo M: Comparison of the antiemetic effect of high-dose intravenous
metoclopramide and high-dose intravenous haloperidol in a randomized double-
blind crossover study. J Clin Oncol 1984; 2:782-7

18. Maggi U, Danieli G, Zatelli R: Rilievi sull’insorgena del vomito, sulle
modificazioni pressorie e sul tempo di risveglio in sogetti trattati nel decorso
post-operatorio con un derivato del butirrofenone (haloperidol). Acta Anaesthe-
siol 1964; 15(suppl 4):159-70

19. Neidhart JA, Gagen M, Young D, Wilson HE: Specific antiemetics for
specific cancer chemotherapeutic agents: Haloperidol versus benzquinamide.
Cancer 1981; 47:1439-43

20. Neidhart JA, Gagen MM, Wilson HE, Young DC: Comparative trial of the
antiemetic effects of THC and haloperidol. J Clin Pharmacol 1981; 21:38S-42S

21. Robbins EL, Nagel JD: Haloperidol parenterally for treatment of vomiting
and nausea from gastrointestinal disorders in a group of geriatric patients:
Double-blind, placebo-controlled study. ] Am Geriatr Soc 1975; 23:38-41

22. Saller R, Hellenbrecht D: Nutzen und Risiko von hochdosiertem Metoclo-
pramid im Vergleich zu hochdosiertem Haloperidol oder Triflupromazin bei
Cisplatin-induziertem Erbrechen. Klin Wochenschr 1985; 63:428-32

23. Silvey L, Carpenter JT Jr, Wheeler RH, Lee J, Conolley C: A randomized
comparison of haloperidol plus dexamethasone versus prochlorperazine plus
dexamethasone in preventing nausea and vomiting in patients receiving chemo-
therapy for breast cancer. J Clin Oncol 1988; 6:1397-400

24. Tornetta FJ: Double-blind evaluation of haloperidol for antiemetic activity.
Anesth Analg 1972; 51:964 -7

25. Reilly JG, Ayis SA, Jones SJ, Thomas SHL: QTc-interval abnormalities and
psychotropic drug therapy in psychiatric patients. Lancet 2000; 355:1048-52

26. Glassman AH, Bigger JT Jr: Antipsychotic drugs: Prolonged QTc interval,
torsade de pointes, and sudden death. Am J Psychiatry 2001; 158:1774 - 82

27. Ray WA, Meredith S, Thapa PB, Meador KG, Hall K, Murray KT: Antipsychot-
ics and the risk of sudden cardiac death. Arch Gen Psychiatry 2001; 58:1161-7

28. Hennessy S, Bilker WB, Knauss JS, Margolis DJ, Kimmel SE, Reynolds RF,
Glasser DB, Morrison MF, Strom BL: Cardiac arrest and ventricular arrhythmia in
patients taking antipsychotic drugs: Cohort study using administrative data. BMJ
2002; 325:1070-5

29. Lawrence KR, Nasraway SA: Conduction disturbances associated with
administration of butyrophenone antipsychotics in the critically ill: A review of
the literature. Pharmacotherapy 1997; 17:531-7

30. Sharma ND, Rosman HS, Padhi ID, Tisdale JE: Torsades de pointes associ-
ated with intravenous haloperidol in critically ill patients. Am J Cardiol 1998;
81:238-40

31. Perrault LP, Denault AY, Carrier M, Cartier R, Belisle S: Torsades de pointes
secondary to intravenous haloperidol after coronary bypass grafting surgery. Can
J Anaesth 2000; 47:251-4



LOW-DOSE HALOPERIDOL IS ANTIEMETIC

1463

32. Henzi I, Sonderegger J, Tramer MR: Efficacy, dose-response, and adverse
effects of droperidol for prevention of postoperative nausea and vomiting. Can J
Anaesth 2000; 47:537-51

33. Hanley JA, Lippman-Hand A: If nothing goes wrong, is everything all right?
Interpreting zero numerators. JAMA 1983; 249:1743-5

34. Wisely NA, Shipton EA: Long QT syndrome and anaesthesia. Eur J Anaes-
thesiol 2002; 19:853-9

35. Begg C, Cho M, Eastwood S, Horton R, Moher D, Olkin I, Pitkin R, Rennie
D, Schulz KF, Simel D, Stroup DF: Improving the quality of reporting of random-
ized controlled trials: The CONSORT Statement. JAMA 1996; 276:637-9

Anesthesiology, V 101, No 6, Dec 2004

36. Eberhart LH, Morin AM, Bothner U, Georgieff M: Droperidol and 5-HT3-
receptor antagonists, alone or in combination, for prophylaxis of postoperative
nausea and vomiting: A meta-analysis of randomised controlled trials. Acta An-
aesthesiol Scand 2000; 44:1252-7

37. Tramer MR, Walder B: Efficacy and adverse effects of prophylactic anti-
emetics during patient-controlled analgesia therapy: A quantitative systematic
review. Anesth Analg 1999; 88:1354-61

38. Culebras X, Corpataux JB, Gaggero G, Tramer MR: The antiemetic efficacy
of droperidol added to morphine patient-controlled analgesia: A randomized,
controlled, multicenter dose-finding study. Anesth Analg 2003; 97:816-21



