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Conclusions: Remifentanil is not equivalent to epidural analgesia but could certainly decrease

the intensity of pain.
© 2012 Sociedad Colombiana de Anestesiologia y Reanimacién. Published by Elsevier
Espana, S.L.U. All rights reserved.

Remifentanilo vs. analgesia epidural para el manejo del dolor agudo
relacionado con el trabajo de parto. Revision sistematica y meta-analisis

RESUMEN

Introduccién: El remifentanilo presenta un perfil farmacolégico atractivo para definirse como
analgesia obstétrica, dada la necesidad de una técnica de empleo masivo, con similares
beneficios y satisfaccién que la analgesia epidural.

Objetivo: Evaluar la eficacia, la equivalencia y la seguridad del remifentanilo vs. Analgesia
epidural en analgesia obstétrica.

Meétodos: Revisién sistemdtica y meta-andlisis de experimentos clinicos siguiendo la
metodologia Cochrane.

Resultados: No hallamos equivalencia con respecto a analgesia epidural, pero si eficacia en el
grupo de remifentanilo a diferentes horas de evaluacién. La incidencia de efectos adversos
fue similar en ambos grupos, salvo para las nduseas.

Conclusiones: El remifentanilo puede no ser equivalente a la analgesia epidural, pero podria
disminuir la intensidad del dolor consonante con los niveles de satisfaccién de cada articulo.

© 2012 Sociedad Colombiana de Anestesiologia y Reanimacién. Publicado por Elsevier

Espana, S.L.U. Todos los derechos reservados.

Introduction

Lumbar epidural analgesia is considered the gold standard
in the treatment of labour-associated pain due to its effec-
tiveness and low frequency of adverse effects.}™ However, its
use is restricted in patients with absolute contraindications
and in those who refuse to receive it because of its invasive
nature and its potential complications.>” Consequently, var-
ious authors have written about the need for an equivalent
option for patients who cannot benefit from its application.

The use of opioids intravenously or in regional techniques
during labour is quite controversial because, on the one hand,
they induce respiratory depression in the mother and, on the
other hand, because of potential respiratory, cardiovascular
and tissue perfusion complications in the newborn.®-1° Over
the past decade, the massive use of the potent opioid remifen-
tanil in anaesthesia>'? has given rise to multiple reviews
and editorials highlighting the strong profile of this drug for
the control of pain during labour.'® However, due to the low
epidemiological power of this work, no recommendation has
been structured. In 2008, after the publication by Volmanen
et al.* a whole new experimental stage was set in motion for
assessing the efficacy of remifentanil and its equivalence with
epidural analgesia.

The goal of this study is to establish the equivalence in
terms of efficacy and safety of intravenous remifentanil com-
pared to epidural analgesia for the treatment of acute pain in
labour, and to suggest a recommendation in this regard. The
method to achieve this objective was a systematic review and
meta-analysis. The question proposed to achieve this objec-
tive was: Is remifentanil as effective and safe as epidural analgesia
for labour-associated pain?

Methods

Analytical study with a systematic review design and meta-
analysis of randomized clinical trials controlled with epidural
analgesia, conducted in accordance with the Cochrane collab-
oration methodology'® and pursuant to the recommendations
of the PRISMA Declaration.'® The evaluation was performed
using the R-Amstar tool.””

Selection criteria

Studies: Randomized clinical trials controlled with epidural
analgesia.

Patients included: Women in labour with an indication for
obstetric analgesia.

Interventions:

Two groups were defined as follows:

Remifentanil group: Patients assigned to analgesic inter-
vention with intravenous remifentanil, irrespective of the
specific technique used (patient controlled analgesia — PCA -
or infusion, or combined PCA and infusion).

Epidural group: Patients assigned to analgesic intervention
with epidural analgesia, irrespective of the specific technique
used (patient controlled epidural analgesia — PCEA - or infu-
sion, or combined PCEA and infusion).

Outcomes:

Pain: Assessment of pain intensity using the visual analogue
scale (VAS) from 0 to 10, summarized as means and standard
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deviations according to each study, and developed in accor-
dance with the protocol.

Other outcomes assessed in accordance with the definition
in each study:

- Conditions: foetal bradycardia, respiratory depression, cae-
sarean section, instrumented delivery, nausea.
- Behaviours: sedation, Apgar test and umbilical artery pH.

Study identification:
The search was conducted in the following sources:

- Primary: PubMed, Embase, Lilacs, Cochrane, Ebsco.

- Secondary: ACP Journal Club, NHS Centre for Reviews and
Dissemination; National Library of Medicine Health Service
Research, Scirus.

- Dissertations and grey literature: SIGLE4, NTIS, Pascal and
Cinhal, New York Academy of Sciences Grey Sources, Clini-
cal Medicine Netprints, Collection Index to Theses, Canada
Portal Networked Digital Library of Theses and Disserta-
tions, Australian Digital Theses Program ProQuest, NHMRC
Science.

- Search of papers registered and in development on
the World Health Organization platform (www.who.int/
trialsearch).

- Based on the articles found during the systematic review,
the search was completed using a snowball strategy and
manual online search of bibliographic references included
in each article. Search strategies were used for each of
the cited databases, developed from the one generated for
Medline - PubMed (“remifentanil” [Supplementary Concept] or
“remifentanil” [All Fields]) and (“labour” [All Fields] or “work”
[MeSH Terms] or “work” [All Fields] or “labor” [All Fields] or “labor,
obstetric” [MeSH Terms] or “labor” [All Fields]) and (“obstetric”
[All Fields]) or “obstetric labor” [All Fields]) and (Clinical Trial
[ptyp] or Randomized Controlled Trial [ptyp]).

- No date or language restrictions were applied.

Data collection and analysis

Study identification and selection

Each title was evaluated by the reviewer group and classified
as relevant, irrelevant or uncertain. Every title classified as
relevant or uncertain triggered abstract evaluation. Once rel-
evance was confirmed, the full article was reviewed. Later, a
group of three reviewers, each of them working independently,
selected all the articles that met the expected criteria. Extrac-
tion and analysis of each study were free from masking, and
discrepancies were settled through common agreement.

Data extraction and management

Three investigators, working separately, extracted the data
included as protocol variables, as well as the methodology
used in every study in particular. Data were recorded in a spe-
cific Excel format and the statistical Kappa was calculated in
order to evaluate inter-rater agreement.’® Discrepancies were
solved through data review to reach common agreement. Data

entry in RevMan 5.1 was done by one of the authors (VHGC),
and no masking techniques were used.

Systematic review quality evaluation

The R-Amstar tool was implemented to evaluate the quality of
the systematic review and support the confidence or wisdom
of the recommendations derived from it. The tool was applied
by two expert reviewers, one of them external to the study.

Evaluation of bias risk

A group of three investigators, working separately, evaluated
the risk of bias using a specific form, in accordance with the
Cochrane criteria. The evaluation included: hypothesis, mask-
ing, randomization strategy, follow-up losses or dropouts,
analysis, and sample size calculation.

In each case, scores were obtained according to the com-
pliance percentage of the items evaluated in each of the
strategies used for rating the quality of the clinical trial. The
evaluation was done on the basis of the data published elec-
tronically in each case.

Treatment effect measurement

For continuous outcomes (visual analogue scale scores) the
mean difference between the groups assessed was used; odds
ratios (OR) were calculated for nominal dichotomous out-
comes; and 95% confidence intervals (95% CI) were used for
estimates.

Approach to unknown (publication) or lost data

When necessary, an attempt was made to contact the authors
of the studies included in order to retrieve lost data. When this
was not possible, they were calculated (in this particular case,
standard deviation calculation from quartiles) and analyzed
by sensitivity and study subgroup. If, despite this, it was still
not possible to obtain lost data, the analysis was done using
only the available data.

Heterogeneity evaluation
The evaluation was done using the methodological het-
erogeneity and/or clinical heterogeneity and/or graphic
heterogeneity (forest plot), aside from the Cochrane 12 and Q
statistics (Ji2).

Statistical heterogeneity was defined as the finding of a
Cochrane Q (Ji2) of less than 0.1 or 12 greater than 50%.

Publication bias evaluation

It was based on a dual strategy involving the specific assess-
ment of the study methodologies and/or the funnel plot
analysis.

Summary of the data

The free Cochrane Collaboration Review Manager (REvMan
5.1) was used. The quantitative analysis of the data was done
per protocol. Difference means were used for continuous out-
comes and their 95% CI was estimated; ORs were calculated
for dichotomous data with their 95% CI, based on a random
effects model for collective estimates.
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Fig. 1 - Selection process for the articles include (listed in Table 1); excluded studies, from the Pubmed and Lilacs databases,

are listed in Table 2.
Source: Authors.

Subgroup analysis

It was performed for all outcomes, differentiated by type of
intervention (remifentanil group and epidural group) and by
the risk of bias of the studies included in the analysis.

Sensitivity analysis

Sensitivity analyses focused on investigating the cause of
the heterogeneity and the potential effect of the bias on the
results.

Results

This systematic review was conducted of the world litera-
ture published until February 29, 2012, with a strategy open
to the evaluation of experimental evidence capable of pro-
viding scientific support to propose recommendations on the

use of remifentanil for the management of labour-associated
pain.

By February 29, 2012, there were four active studies on
remifentanil in the central clinical trial registry®®; two of them
assessed effectiveness, equivalence, and safety of the use of
remifentanil vs. epidural analgesia for labour-associated pain,
but they were not available at that time. (These are studies
NCT00801047 and EUCTR2007-000808-32-NL.)

After selecting the articles for analysis'420-?? (Fig. 1), those
that were included were listed in Table 1; overall, 116 were
excluded and Table 2 lists those that were not included
in the analysis, corresponding to the Pubmed and Lilacs
databases.13.23-46

Two of the four studies included (inter-rater selection
agreement, Kappa=1) (50%) were classified as “low bias risk”
(Table 3).

For equivalence evaluation, time analyses were performed
in the studies evaluated of the intensity of pain in relation to

Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Weight IV, Random, o X
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 95% CI [UN-EVA] IV, random, 95% Cl [UN-EVA]
Douma 2011 7.8 1.6 10 8.4 0.9 10 21.0% —0.60 [-1.74. 0.54]
El-kerdawy 2010 7.9 1.7 15 8 1.7 15 19.8% -0.10[-1.32. 1.12]
Solek 2009 7 25 26 8.7 1.2 26 22.2% -1.70 [-2.77. -0.63] b
Volmanen 2007 8 0.2 24 8 0.21 21 36.9% 0.00 [-0.12. 0.12] [
Total (95% Cl) 75 72 100.0% -0.52[-1.31.0.27]
' ' ' )

, , , 100 -50 0 50 100
Heterogeneity: Tau“=0.44; Chi°=10.64, df=3 (p = 0.01); I"=72% Favours Favours
Test for overall effect: Z=1.30 (p=0.19) remifentanil reridural

Fig. 2 - Pain intensity, remifentanil vs. epidural groups in all the studies at time point 0.

Source: Authors.
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Table 1 - Studies included.

Study Year N Intervention remifentanil N  Intervention epidural Total population Outcome Reference
Volmanen et al. 2007 24  PCA Shot 0.1mcg/kg, 21  Levobupivacaine 45 Pain according 14
ineffectual: 10 cc bolus to baseline VAS
Increase 0.1-0.2 - 0.625% + Fentanyl every 10 min
0.33-0.5-0.7 - 2mcg/cc, infusion at until the first
0.9mcg/kg 10cc/h hour
Levobupivacaine
0.625% + Fentanyl
2mcg/cc
Solek-Pastuszka 2009 26  PCA Shot 0.2 mcg/kg, 26 0.125% Bupivacaine 52 Pain according 20
etal ineffectual: Increase 10cc to baseline
of 0.2 every 10 min bolus + Fentanyl Visual
up to 0.8 mcg/kg 0.1mg, infusion at Analogue Scale
1cc/h 0.125% (VAS) and every
Bupivacaine, PCEA hour until
4 cc 15 min interval, delivery
ineffectual 0.25%
bupivacaine 5 cc (all
mixes with
epinephrine)
El-Kerdawy and 2010 15 Initial bolus, 15  0.25% bupivacaine 30 Pain according 21
Farouk 0.5mcg/kg in 20s, bolus to baseline VAS
PCA shot 10-15 cc + Fentanyl in the first hour
0.25mcg/kg, 5min 1mcg/cc, infusion and at the time
interval, Max 3mg 10-12cc/h of delivery
c/4h, infusion, 0.125% +2 mcg/cc
0.05 mcg/kg/min
Douma et al. 2011 10 Initial bolus 40 mcg, 10  0.2% Ropivacaine 20 Pain according 22

PCA Shot 40 mcg,
2 min interval, max
1200 mcg

bolus 12.5cc,
infusion at 10 cc/h
0.1% Ropiva-
caine + Sufentanil
0.5mcg/cc

to Visual
Analogue Scale
(VAS) and every
hour until hour
3

Source: Authors.

baseline prior to the initiation of the specific analgesic ther-
apy (remifentanil or epidural) in the two intervention groups
(Figs. 2 and 3).

When the data of the four studies were analyzed at time
point 0, important heterogeneity was found (12=72% and
Q—p=0.01). In the subgroup analysis, no heterogeneity was
found for the studies with low bias probability (I2=5% and
Q—p=0.3). When only the data of the studies with a high bias
risk were considered, heterogeneity was observed (12=73%
and Q—p=0.05). None of the measurements showed statis-
tical differences when comparing baseline pain levels (time
0), according to the p values for all the studies included, irre-
spective of the bias risk (p=0.19), studies with low bias risk
(p=0.84), or studies with high bias risk (p = 0.25).

For pain measurements at 1, 2 and 3h (Figs. 4-7) hetero-
geneity was found when all the studies included in the analy-
sis were examined (1h: 12=75% and Q —p=0.008; 2h: 12=89%
and Q—p=0.002; 3h: 12=61%, but Q— p=0.11 — disagreement
against heterogeneity). In the subgroup analysis for the first
hour, including only the studies with a low bias risk, no het-
erogeneity was observed (I2=0% and Q — p=0.75); there was an
important difference in pain intensity between the two groups
(mean difference=2.11; 95% CI 1.75 and 2.45 with p <0.00001
in favour of epidural analgesia).

Absence of heterogeneity at the end of labour was con-
firmed (I2=0% and Q — p=0.44). When the differences in pain
intensity were analyzed with both therapies at the time of
delivery, no statistically significant differences were found

Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso 1V, Random, Random sequence
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 95% CI [UN-EVA]  generation (selection bias) 1V, Random, 95% CI [UN-EVA]
Volmanen 2007 8 0.2 24 8 0.21 21 96.3% 0.00 [-0.12. 0.12] Low risk
Douma 2011 7.8 1.6 10 8.4 0.9 10 3.7% —0.60 [-1.74. 0.54] Low risk
Solek 2009 7 25 26 8.7 1.2 26 0.0% —1.70 [-2.77. -0.63] High risk
El-kerdawy 2010 7.9 1.7 15 8 1.7 15 0.0% -0.10 [-1.32. 1.12] High risk
Total (95% Cl) 34 31 100.0% —0.02 [-0.24. 0.20]
100 50 0 50 100
Heterogeneity: Tau?=0.01; Chi?=1.06, df=1 (p=0.30); I’=5% Favours Favours
Test for overall effect: Z=0.20 (p=0.84) remifentanil peridural

Fig. 3 - Pain intensity, remifentanil vs. epidural groups in studies with low bias risk at time point 0 (only the studies by

Douma and Volmanen were included in the analysis).
Source: Authors.
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Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso IV, Random,
subgroup [UN-EVA]  [UN-EVA] [UN-EVA] [UN-EVA] 95% CI [UN-EVA] 1V, fixed, 95% CI [UN EVA]
Douma 2011 4 2 10 1.6 2.2 10 2.9% 2.40[0.56, 4.24]
El-Kerdawy 2010 3 1 15 2.6 1.5 15 11.7% 0.40[-0.51,1.31] 1T
Solek 2009 41 2.3 26 21 2.6 26 5.5% 2.00[0.67, 3.33] -
Volmanen 2007 7.3 0.39 24 5.2 0.73 21 80.0% 2.10[1.75, 2.45] .
Total (95% Cl) 75 72 100.0%  1.90[1.59, 2.22] ¢
k t t J
-10 -5 0 5 10
Heterogeneity: Chi’=11.95, df=3 (P=0.008); I°’= 75% Favours Favours
Test for overall effect: Z=11.96 (P<0.00001) remifentanil peridural

Fig. 4 — Pain intensity, remifentanil vs. epidural groups in all studies at first hour.

Source: Authors.

Remifentanil Peridural Mean difference Mean difference
Study or Mean Sd Total Mean Sd Total Peso IV, Random, Random sequence
subgroup [UN-EVA][UN-EVA] [UN-EVA][UN-EVA] 95% CI [UN-EVA] generation (selection bias) 1V, fixed, 95% CI [UN EVA]
Douma 2011 4 2 10 16 2.2 10 3.5% 2.40[0.56, 4.24] Low risk —
Volmanen 2007 7.3 0.39 24 5.2 0.73 21 96.5% 2.10[1.75, 2.45] Low risk .
El-kerdawy 2010 3 1 15 2.6 1.5 15 0.0% 0.40 [-0.51, 1.31] High risk
Solek 2009 4.1 2.3 26 21 2.6 26 0.0% 2.00[0.67, 3.33] High risk
Total (95% Cl) 34 31 100.0%  2.11[1.77, 2.45] [}
40 5 0 5 10
Heterogeneity: Chi® = 0.10, df = 1 (p = 0.75); I° = 0% Favours Favours
Test for overall effect: Z = 12.06 (p<0.00001) remifentanil peridural
Fig. 5 - Pain intensity, remifentanil vs. epidural groups in studies with low bias risk at first hour.
Source: Authors.
Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso ) )
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] IV, fixed, 95% CI [UN EVA]
Douma 2011 6.7 1.5 9 1.7 1.3 8 55.8% 5.00 [3.67, 6.33] ]
Solek 2009 4.5 2.6 26 2.6 2.9 26 44.2% 1.90[0.40, 3.40] ——
Total (95% CI) 35 34 100.0% 3.63 [2.64, 4.63] ’
| \ \ )
I t t {
. - 5 -10 -5 0 5 10
Heterogeneity: Chi“=9.20, df=1 (p=0.002); 1°=89% Favours Favours
Test for overall effect: Z=7.15 (p<0.00001) remifentanil peridural
Fig. 6 - Pain intensity, remifentanil vs. epidural groups in all studies at 2 h.
Source: Authors.
Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] 1V, fixed, 95% CI [UN EVA]
Douma 2011 5.7 3 6 1.4 1 6 30.9% 4.30[1.77, 6.83] —
Solek 2009 6.1 2.8 26 4.3 3.4 26 69.1% 1.80[0.11, 3.49] .
Total (95% Cl) 32 32 100.0% 2.57[1.17, 3.98] <@
| \ \ )
) A 5 -10 -5 0 5 10
Heterogeneity: Chi"=2.59, df=1 (p=0.11); I°=61% Favours Favours
Test for overall effect: Z=3.58 (p=0.0003) remifentanil peridural
Fig. 7 - Pain intensity, remifentanil vs. epidural groups in all studies at 3h.
Source: Authors.
Remifentanil Peridural Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] 1V, fixed, 95% CI [UN EVA]
El-kerdawy 2010 28 11 15 3 1.4 15 80.2% —-0.20 [-1.10, 0.70]
Solek 2009 6.4 25 26 5.8 4 26 19.8% 0.60 [-1.21, 2.41]
Total (95% CI) 41 41 100.0% —0.04 [-0.85, 0.77]
I t t t {
) ” 5 -10 -5 0 5 10
Heterogeneity: Chi“=0.60, df=1 (p=0.44); 1°=0% Favours Favours
Test for overall effect: Z=0.10 (p=0.92) remifentanil peridural

Fig. 8 - Pain intensity, remifentanil vs. epidural groups in all studies at final time point (delivery).

Source: Authors.
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Table 2 - Excluded studies (PUBMED and LILACS).

Study Reason for exclusion Bibliographic
reference
PUBMED
Ng et al. Intervention (Pethidine) 23
Natalini et al. Intervention (Other 24
outcomes)
Volmanen et al. Intervention and design 25
Douma et al. Different interventions 26
Evron et al. Intervention and design 27
Gospic et al. Irrelevant due to topic 28
Balcioglu et al. Intervention and design 29
Balki et al. Intervention and design 30
Volikas et al. Intervention and design 31
Mesolella et al. Irrelevant due to topic 32
Volmanen et al. Intervention (Nitrous 33
oxide)
Evron et al. Intervention 34
(Meperidine)
Blair et al. Intervention 13
Pleym et al. Irrelevant due to topic 35
Volikas and Male Intervention (Pethidine) 36
Thurlow et al. Intervention (Pethidine) 37
Volmanen et al. Intervention and Design 38
Blair et al. Intervention and Design 39
Pittarello et al. Irrelevant due to topic 40
Roelants et al. Intervention and design 41
Olufolabi et al. Intervention and design 42
LILACS
Soares et al. Irrelevant (Review) 43
Aristizabal and Irrelevant (Design) 44
Londono
Costa et al. Irrelevant due to topic 45
Vale et el. Irrelevant due to topic 46

Source: Authors.

(mean difference =—0.04; 95% CI —0.85 and 0.77, p=0.92) (see
Fig. 8).

When the independent heterogeneity results were evalu-
ated, an important statistical difference was apparent for the
first 3h in favour of the use of epidural analgesia (mean dif-
ference at first hour: 1.9 (95% CI 1.5 and 2.22 p <0.00001); 2 h:
3.63(95% CI 2.64 and 4.63 p <0.00001); 3h: 2.57 (95% CI 1.17 and
2.45 p=0.0003).

In assessing the efficacy of the treatment, pain intensity
was analyzed at different points in time, using the pain level
before the intervention (baseline) as control. Heterogeneity
was confirmed when it was evaluated at different time points
(remifentanil group for first hour: 12=97% and Q — p <0.00001;

Table 3 - Risk of Bias evaluated according to the
Cochrane checklist for bias evaluation in Clinical Trials

(Inter-rater agreement for Cochrane Criteria:

Kappa=0.92).

Study COCHRANE BIAS RISK
VOLMANEN - 200714 /e (100%) LOW
SOLEK - 2009(1°) +++/++++++ (50%) HIGH
EL KERDAWY 2010(%0) +++/++++++ (50%) HIGH
DOUMA - 20119 /e (84%) LOW

Source: Authors.

3h 3:12=93% and Q — p<0.0001; final time point: 12=96%, but
Q—p<0.00001) (Figs. 9-11). With the subgroup analysis in the
first hour for low bias risk studies, heterogeneity was also
found (12=93%, but Q—p=0.0001) (Fig. 12). Based on sum-
mary measurements of the four studies, despite the finding
of heterogeneity, it is suggested that significant contrast was
observed for mean pain differences, as follows: first hour: —0.9
(95% CI —1.07 and —0.72 p <0.00001); 3h: —3.26 (95% CI —4.01
and —2.51 p<0.00001) and final time point —3.47 (95% CI —4.29
and —2.65 p <0.00001).

In evaluating the incidence of adverse events associated
with both interventions, we were able to isolate the investiga-
tion regarding outcomes of important medical interest. They
were divided into those that compromise the newborn and
those that compromise the woman in labour.

The maternal outcomes studied were: respiratory depres-
sion, sedation, nausea, instrumented delivery and caesarean
section. The outcomes for the newborn were foetal bradycar-
dia, Apgar and umbilical artery pH.

Neither of the groups showed abnormalities in foetal heart
rate, Apgar score or umbilical artery pH. In some cases, the
assessment of adverse events was discussed in the results and
analysis section, as found within the normal range and with
no differences between the two intervention groups. Those
conclusions were based on the individual consideration of
each article and not on a meta-analysis value as a result of
this review.

The mothers did not presentimportant levels of respiratory
depression or sedation; three of the four studies mentioned
the number of mothers who experienced nausea, and the
meta-analysis of the data (Q—p=0.51 and 12=0%) showed a
higher incidence in the remifentanil group (21 vs. 9, p=0.02)
(Fig. 13).

The analysis of the incidence of instrumented delivery, tak-
ing into consideration a borderline heterogeneity (Q — p=0.08
and 12=61%), found a similar trend (8 vs. 5, p=0.46). The
subgroup analysis, excluding the study by Douma?? (due to
a higher incidence in the epidural group) confirmed a not
higherincidence of instrumentation in the remifentanil group,
based on and OR of 5.43 (95% CI 0.89 and 33.16, p=0.07)
and absence of heterogeneity (Q — p=0.69 and 12=0%). Those
data were considered borderline and clinical analysis data
(Figs. 14 and 15).

Regarding the incidence of caesarean section, following the
heterogeneity analysis (Q—p=0.94 and 12=0%), no statisti-
cal difference was observed between the two groups (7 vs. 6,
p=0.79) (Fig. 16).

Regarding satisfaction assessment, Douma??> does not
show statistically significant differences between the com-
parison groups and when he evaluated 20 patients using a
scale from O to 10 (where 0 is highly dissatisfied and 10 is
highly satisfied), he found important values in hours 1, 2, 3
and in the final time point (remifentanil group: 8.6, 7.4, 7.3
and 8.0; epidural group: 8.3, 8.6, 7.3 and 8.3). In the study by
Volmanen,* satisfaction was based on a pain relief score from
0to 4, were 0 was “no improvement” and 4 was “total improve-
ment”. In that article, published values were 2.5 (2.2-2.9) vs.
2.8 (2.3-3.5) between the remifentanil group and the epidu-
ral group, with no statistically significant differences (p=0.11);
scores of 2 and 3 were considered Moderate to Good pain
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Remifentanil Basal Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] 1V, fixed, 95% CI [UN EVA]
Douma 2011 4 2 10 7.8 16 10 1.1% -3.80 [-5.39, —2.21] I
El-kerdawy 2010 3 115 7.9 17 15 29% ~4.90 [-5.90, —3.90] -
Solek 2009 4.1 23 26 7 25 26 17% —2.90 [4.21, -1.59] -
Volmanen 2007 7.3 039 24 8 02 24 942% -0.70 [-0.88, -0.52] .
Total (95% Cl) 75 75 100.0% -0.90 [-1.07, -0.72] {
I t t {
o, 5 -10 -5 0 5 10
Heterogeneity: Chi*=88.52, df=3 (p<0.00001); I°=97% Favours Favours
Test for overall effect: Z=10.31 (p<0.00001) remifentanil peridural
Fig. 9 - Pain intensity, remifentanil group - analgesic effect comparison between the first hour and time point 0.
Source: Authors.
Remifentanil Control Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] IV, fixed, 95% CI [UN EVA] IV, fixed, 95% CI [UN EVA]
Douma 2011 57 3 6 7.8 1.6 10 8.4% —2.10[-4.70, 0.50] I
El-Kerdawy 2010 238 1.1 15 7.9 1.7 15 53.8% -5.10 [-6.12, —4.08] &+
Solek 2009 6.1 2.8 26 7 1.5 26 37.9% —0.90 [-2.12, 0.32] —&
Volmanen 2007 0 0 0 0 0 0 Not estimable
Total (95% Cl) 47 51 100.0% -3.26 [-4.01. —2.51] L 2
| , , )
I t } {
o, . -10 -5 0 5 10
Heterogeneity: Chi"=27.50, df=2 (P<0.00001); I°’=93% Favours Favours
Test for overall effect: Z=8.50 (P<0.00001) remifentanil basal
Fig. 10 - Pain intensity, remifentanil group - analgesic effect comparison between hour 3 and time point 0.
Source: Authors.
Remifentanil Control Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] 1V, fixed, 95% CI [UN EVA]
El-kerdawy 2010 2.8 11 15 7.9 1.7 15 63.8% -5.10 [-6.12, —4.08] i
Solek 2009 6.4 25 26 7 25 26 36.2% —0.60 [-1.96, 0.76]
Total (95% Cl) 4 4 100.0% —3.47 [-4.29, —2.65] ‘
I t 1 t {
-10 -5 0 5 10
Heterogeneity: Chi’=26.85, df=1 (P<0.00001); 1>=96% Favours Favours
Test for overall effect: Z=8.31 (P<0.00001) remifentanil basal

Fig. 11 - Pain intensity, remifentanil group - analgesic effect comparison between time point 0 and final time point

(delivery).
Source: Authors.

relief. It is worth noting that neither intervention was rated as
“complete improvement”. For El-Kerdawy, patient-rated sat-
isfaction was 2.8 (+1) for the epidural group and 3.1 (+0.9)
for remifentanil, with no statistically significant differences.
In this study, satisfaction was assessed using a 1-4 scale
that was described as ranging from poor to excellent, and a

conclusion from the observations may be that both remifen-
tanil as well as epidural analgesia correlated with good patient
satisfaction with both treatments. This item was not assessed
by Solek-Pastuszka.??

The probability of publication bias was evaluated for pain
data points reported at different time points and it was found

Remifentanil Basal Mean difference Mean difference
Study or Mean SD Total Mean SD Total Peso Random sequence
subgroup [UN-EVA] [UN-EVA] [UN-EVA] [UN-EVA] 1V, fixed, 95% CI [UN EVA] generation (selection bias) IV, fixed, 95% CI [UN EVA]
Douma 2011 4 2 10 7.8 1.6 10 46.6% —-3.80 [-5.39, —2.21] Low risk I
Volmanen 2007 7.3 0.39 24 8 0.2 24 53.4% —0.70 [-0.88, -0.52] Low risk I
El-Kerdawy 2010 3 1 15 7.9 1.7 15 0.0% —4.90 [-5.90, —3.90] High risk
Solek 2009 4.1 2.3 26 7 2.5 26 0.0% -2.90 [-4.21, -1.59] High risk
Total (95% Cl) 34 34 100.0% —2.15[-5.18, 0.89]
f f f f !
Heterogeneity: Tau’=4.47; Chi?=14.47, df=1 (p=0.0001); I>=93% -0 -5 0 5 10
Favours Favours
remifentanil basal

Test for overall effect: Z=1.39 (P=0.17)

Fig. 12 - Pain intensity, remifentanil group - (subgroup of low bias risk studies: Douma and Volmanen) - analgesic effect

comparison between the first hour and time point 0.
Source: Authors.
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Remifentanil Peridural Odds ratio Odds ratio
Study or
subgroup Events Total Events Total Peso M-H, fixed, 95% CI M-H, fixed, 95% CI
.
Douma 2011 5 10 2 10 19.6% 4.00 [0.55, 29.10]
El-kerdawy 2010 7 15 5 14 54.2% 1.57[0.35, 7.00] .
—
Volmanen 2007 9 24 2 21 26.2% 5.70[1.07, 30.43]
Total (95% Cl) 49 45 100.0% 3.13[1.22, 8.06] ’
Total events 21 9
! 1 1 ]
I T T 1
Het ity: Chi’=1.37, df=2 (p=0.51); I’=0% 001 o ! 1° 190
eterogeneity: Chi*=1.37, df=2 (p=0.51); I*=0% Favours Favours
Test for overall effect: Z=2.37 (p=0.02) remifentanil peridural
Fig. 13 - Risk of nausea - comparison between the remifentanil and epidural groups.
Source: Authors.
Remifentanil Peridural QOdds ratio Odds ratio
Study or
subgroup Events Total Events  Total Peso M-H, fixed, 95% CI M-H, fixed, 95% CI
Douma 2011 1 10 4 10 73.8% 0.17[0.01, 1.88] .
N
El-kerdawy 2010 3 15 0 15 8.0% 8.68[0.41, 184.28] " 4
Volmanen 2007 4 24 1 21 18.2% 4.00[0.41, 39.00] =
Total (95% Cl) 49 46 100.0% 1.55 [0.49, 4.86] ’
Total events 8 5
! 1 1 ]
I T T 1
Het ity: Chi’=5.14, df=2 (p=0.08); I’=61% 001 01 ! 10 100
eterogeneity: Chi"=5.14, df=2 (p=0.08); I"=61% Favours Favours
Test for overall effect: Z=0.75 (p=0.46) remifentanil peridural

Fig. 14 - Risk of instrumented delivery - comparison between the remifentanil and epidural groups.
Source: Authors.

Remifentanil Peridural Odds ratio Odds ratio
Study or
Subgroup Events Total Events Total Peso M-H, fixed, 95% CI M-H, fixed, 95% CI
Douma 2011 1 10 4 10 0.0% 0.17[0.01, 1.88]
»
El-kerdawy 2010 3 15 0 15 30.5% 8.68[0.41, 184.28] & 4
Volmanen 2007 4 24 1 21 69.5% 4.00 [0.41, 39.00] .
Total (95% CI) 39 36 100.0% 5.43[0.89, 33.16] ‘
Total events 7 1
f f f f
H ity: Chi?=0.16, df=1 (p=0.69); 1?=0% 001 o ! 10 10
eterogeneity: Chi"=0.16, df=1 (p=0.69); I'=0% Favours Favours
Test for overall effect: Z=1.83 (p=0.07) remifentanil peridural

Fig. 15 - Risk of instrumented delivery - comparison between the remifentanil and epidural groups (subgroup of studies

biased in favour of remifentanil).
Source: Authors.

Remifentanil Peridural Odds ratio Odds ratio

Study or

subgroup Events Total Events Total Peso M-H, fixed, 95% CI M-H, fixed, 95% ClI

Douma 2011 2 10 2 10 33.2% 1.00[0.11, 8.95]

El-kerdawy 2010 4 15 3 15 45.6% 1.45[0.26, 8.01]

Volmanen 2007 1 24 1 21 21.2% 0.87[0.05, 14.82]

Total (95% Cl) 49 46 100.0% 1.18[0.35, 3.96]

Total events 7 6
I ] ] ]
I T T T 1

H Chi?=0.12, df=2 (p=0.94); I>=0 001 o ! 10 190

t ity: Chi®=0.12, df=2 (p=0.94); I’=0%
cterogenelty ' ® ) ° Favours Favours
Test for overall effect: Z=0.27 (p=0.79) remifentanil reridural

Fig. 16 - Risk of caesarean section - comparison between the remifentanil and epidural groups.
Source: Authors.
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Fig. 17 - Funnel plot for pain at: A. time point 0 (baseline); B. 1h; C. 2h; D. 3 h; E. final time point.

Source: Authors.

that there was low probability of bias derived from graphic
symmetry in all items; bias probability for data reported at
2h is uncertain (Fig. 17). Likewise, the funnel plot was used to

evaluate the probability of publication bias for the incidence
of nausea, instrumented delivery and caesarean section, with

the conclusion that there was low probability in the data
shown in each study due to their symmetry (Figs. 17 and 18).
The R-Amstar was implemented by two reviewers working
separately. Amean score of 41 was observed out of a total of 44,
representing compliance with the Amstar standards of 93.18%,
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which categorizes this systematic review in the A ranking with
high degree of confidence and clinical relevance for its recom-
mendations.

Discussion

The use of remifentanil resulted in significant pain reduction
in each study. When the data were grouped together, it was
impossible to arrive at a statistical conclusion about a sum-
mary number due to heterogeneity. Nonetheless, we found
clinical pain reduction (3-4 points on the VAS) at different
times in relation to time 0 of the intervention. Although pre-
scription of control or placebo is ideal for this hypothesis, it is
not ethical to withhold obstetric analgesia and, for that rea-
son, the closest effectiveness measure was to study response
to pain before and after the intervention.

When comparing remifentanil and epidural analgesia in
terms of effectiveness, we suggest non-equivalence. We found
marked effectiveness for epidural analgesia, although the
analysis is limited by the heterogeneity of the data at certain
times.

When remifentanil doses (0.2-0.9mcg/kg per PCA dose)
were analyzed by sensitivity, no dose-efficacy correlation was
shown that could modify the analgesic effect or the adverse
events. Other studies that have analyzed the issue have
demonstrated it with different doses (0.2-0.93 mcg/kg/min)
and similar analgesic efficacy.1331,33,34,37-39

Remifentanil and epidural analgesia were equivalent at the
end of delivery. This hypothesis may be based on incomplete
epidural analgesic coverage due to the anatomy or the dura-
tion of the effect of the single dose used in some of the studies.

In the study by Lopez-Millan et al.#” patients felt “satisfied”
or “very satisfied” with the use of PCA with remifentanil; in
this review, each study, using different scales, found an impor-
tant correlation between remifentanil and good satisfaction,
equivalent to that reported for epidural analgesia.

In terms of safety, we only found statistical differences for
nausea, allowing us to conclude that remifentanil acts as arisk
factor for nausea duringlabour. When analysing instrumented
delivery, we concluded that the incidence in the remifentanil
group was similar to that in the epidural group. We believe
that the number of patients to treat must be larger in order
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to make a strong determination regarding remifentanil and
this adverse event. We consider that the incidence and risk of
caesarean section are similar as with epidural analgesia.

Neonatal respiratory depression is low when remifentanil
isused during phase one of labour; in fact, Ross et al.*® showed
a rapid washout in neonates undergoing elective surgery
or diagnostic procedures, and several articles have reported
increased neonatal bradycardia with remifentanil,3>4%> but
none of them report an association with important compro-
mise of umbilical artery pH or abnormal APGAR test.

For this study, the probability of maternal or foetal compli-
cationsis similar for patients treated with remifentanil or with
epidural analgesia, which is consistent with what is published
by Aristizbal and Londono.

Support for the management of non-surgical acute pain,>?
opens the way for an alternative to conventional management
of obstetric analgesia in our country. The idea of promoting
its use with PCA when patients have contraindications for
standard management suggests the need for clinical research
in order to identify safe and effective doses. Our study con-
tributes promising findings to the scientific community. Based
on sound anaesthetic judgement, they point to the choice of
an option that may be effective and safe during labour. We
suggest that randomized controlled trials are needed, as well
as the development of a sequential study of clinical trials in
accordance with the recommendations from the group of Wet-
terslev et al.>?

Conclusion

Based on the results of this study, remifentanil for obstetric
analgesia could be effective in the treatment of labour-
associated pain, leading to a reduction of up to 5 points in
the VAS in different trials and at specific time points. How-
ever, non-heterogeneous randomized controlled clinical trials
are needed in order to confirm this hypothesis.

Remifentanil vs. epidural analgesia did not show equiv-
alence on the basis of the statistical/or clinical analyses,
although treatment efficacy was not discarded. In terms of
safety, remifentanil showed the same therapeutic margin as
epidural analgesia for the main expected maternal and foetal
adverse events; the only measurement that showed increased
incidence and risk was nausea. In view of this finding, if this
option is considered for analgesia in labour, we recommend
the application of the World Health Organization standards for
prophylaxis and treatment of opioid-related nausea, as well as
close mandatory monitoring in order to ensure best results.

We believe that satisfaction must be assessed using a uni-
versally adapted scale to avoid sensitivity-based analytical
approaches, thus avoiding subjective challenges of an objec-
tive measurement that may polarize the use of remifentanil
in labour.

Ethical disclosures

Protection of human and animal subjects. The authors declare
that no experiments were performed on humans or animals
for this study.

Confidentiality of data. The authors declare that no patient
data appear in this article.

Right to privacy and informed consent. The authors declare
that no patient data appear in this article.

Funding

Research Division and Fundacién Universitaria de Ciencias de
la Salud (FUCS) Medical School.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgments

We thank the Anaesthesia Department at Hospital Infantil
Universitario de San José, FUCS Research Division and School
of Medicine; the reviewers for their great help with the appli-
cation of the R-Amstar tool (Dr. Lisedt Ch. Duran R. — Hospital
Universitario de la Samaritana Research Centre); and our fam-
ilies (CSAP).

REFERENCES

1. Robinson A, Lyons G, Wilson R. Levobupivacaine for epidural
analgesia in labor: the sparing effect of epidural fentanyl.
Anesth Analg. 2001;92:410-4.

2. Halpern S, Muir H, Breen T. A multicenter randomised
controlled trial comparing patient-controlled epidural with
intravenous analgesia for pain relief in labor. Anesth Analg.
2004;99:1532-8.

3. Moore T, Key T, Reisner L, et al. Evaluation of the use of
continuous lumbar epidural anesthesia for hypertensive
pregnant women in labor. Am J Obstet Gynecol.
1985;152:404-12.

4. Head B, Jhon O, Robert D, et al. A randomized trial of
intrapartum analgesia in women with severe preeclampsia.
Obstet Gynecol. 2002;99:452-7.

5. Lao T, Halpern S, MacDonald D, Huh C. Spinal subdural
haematoma in a parturient after attempted epidural
anaesthesia. Can J Anaesth. 1993;40:340-5.

6. Yuen T, Kua J, Tan I. Spinal haematoma following epidural
anaesthesia in a patient with eclampsia. Anaesthesia.
1999;54:350-4.

7. Mordani K, Macarthur A. Anesthesia considerations of
preeclamptic patients. In: Baker PN, Kingdom JCP, editors.
Preeclampsia: current perspectives on managements.
Parthenon Publishing; 2004. p. 196-9.

8. Morley-Foster P, Weberpals J. Neonatal effects of
patientcontrolled analgesia using fentanyl in labor. Int J
Obstet Anesth. 1998;7:103-7.

9. Rayburn W, Smith C, Parriot J, Woods R. Randomized
comparison of meperidine and fentanyl during labor. Obstet
Gynecol. 1989;74:604—6.

10. Gonzalez VH. Depresién respiratoria neonatal y fentanilo
intratecal. Agregar puntos: Rev Colomb Anestesiol.
2012;40:100-5.

11. Leppa M, Korvenoja A, Carlson S. Acute opioid effects on
human brain as revealed by functional magnetic resonance
imaging. Neuroimage. 2006;31:661-9.



REV COLOMB ANESTESIOL.2014;42(4):281-294

293

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kapila AGP, Jacobs JR. Measured contextsensitive half-times of
remifentanil and alfentanil. Anesthesiology. 1995;83:968-75.
Blair J, Dobson G, Hill D, McCracken G, Fee G. Patient
controlled analgesia for labour: a comparison of remifentanil
with pethidine. Anaesthesia. 2005;60:22-7.

Volmanen P, Sarvela J, Akural E, Raudaskoski T, Korttila K,
Alahuhta S. Intravenous remifentanil vs. epidural
levobupivacaine with fentanyl for pain relief in early labour: a
randomised, controlled, double-blinded study. Acta
Anaesthesiol Scand. 2008;52:249-55.

Higgins JPT, Green S. Cochrane handbook for systematic
reviews of interventions. John Wiley and Sons; 2008.

Liberati A, Altman DG, Tetzlaff ], Mulrow C, Ggtzsche PC,
Ioannidis JPA, et al. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that
evaluate health care interventions: explanation and
elaboration. J Clin Epidemiol. 2009;62:e1-34.

Kung J, Cajulis CF, Avezova OO, Kossan R, Chew GL, et al. From
systematic reviews to clinical recommendations for
evidence-based health care: validation of revised assessment
of multiple systematic reviews (R-AMSTAR) for grading of
clinical relevance. Open Dent J. 2010;4:84-91.

Cerda J, Villarroel L. Evaluacién de la concordancia
inter-observador en investigacién pedidtrica: Coeficiente de
Kappa. Rev Chil Pediatr. 2008;79:54-8.

World Health Organization. International Clinical Trials
Registry Platform. Available from:
http://appswhoint/trialsearch/[accessed 29.02.12].
Sotek-Pastuszka J, Kepinski S, Makowski A, Celewicz Z,
Zukowski M, Safranow K, et al. Patient-controlled continuous
epidural analgesia vs intravenous remifentanil infusion for
labour anaesthesia. Anaesthesiol Intens Ther. 2009;XLI:71-5.
El-Kerdawy H, Farouk A. Labor analgesia in preeclampsia:
remifentanil patient controlled intravenous analgesia versus
epidural analgesia. ME] Anesth. 2010;20:539-46.

Douma MR, Middeldorp JM, Verwey RA, Dahan A, Stienstra R.
A randomised comparison of intravenous remifentanil
patient-controlled analgesia with epidural
ropivacaine/sufentanil during labour. Int J Obstet Anesth.
2011;20:118-23.

Ng TK, Cheng BC, Chan WS, Lam KK, Chan MT. A
double-blind randomised comparison of intravenous
patient-controlled remifentanil with intramuscular pethidine
for labour analgesia. Anaesthesia. 2011;66:796-801.

Natalini G, Di Maio A, Rosano A, Ferretti P, Bertelli M,
Bernardini A. Remifentanil improves breathing pattern and
reduces inspiratory workload in tachypneic patients. Respir
Care. 2011;56:827-33.

Volmanen PV, Akural EI, Raudaskoski T, Ranta P, Tekay A,
Ohtonen P, et al. Timing of intravenous patient-controlled
remifentanil bolus during early labour. Acta Anaesthesiol
Scand. 2011;55:486-94.

Douma MR, Verwey RA, Kam-Endtz CE, van der Linden PD,
Stienstra R. Obstetric analgesia: a comparison of
patient-controlled meperidine, remifentanil, and fentanyl in
labour. Br ] Anaesth. 2009;104:209-15.

Evron S, Ezri T, Protianov M, Muzikant G, Sadan O, Herman A,
et al. The effects of remifentanil or acetaminophen with
epidural ropivacaine on body temperature during labor. J
Anesth. 2008;22:105-11.

Gospic K, Gunnarsson T, Fransson P, Ingvar M, Lindefors N,
Petrovic P. Emotional perception modulated by an opioid and
a cholecystokinin agonist. Psychopharmacology (Berl).
2008;197:295-307.

Balcioglu O, Akin S, Demir S, Aribogan A. Patient-controlled
intravenous analgesia with remifentanil in nulliparous
subjects in labor. Expert Opin Pharmacother. 2007;8:3089-96.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Balki M, Kasodekar S, Dhumne S, Bernstein P, Carvalho JC.
Remifentanil patient-controlled analgesia for labour:
optimizing drug delivery regimens. Can ] Anaesth.
2007;54:626-33.

Volikas I, Butwick A, Wilkinson C, Pleming A, Nicholson G.
Maternal and neonatal side-effects of remifentanil
patient-controlled analgesia in labour. Br ] Anaesth.
2005;95:504-9.

Mesolella M, Lamarca S, Galli V, Ricciardiello F, Cavaliere M,
Iengo M. Use of Remifentanil for sedo-analgesia in
stapedotomy: personal experience. Acta Otorhinolaryngol
Ital. 2004;24:315-20.

Volmanen P, Akural E, Raudaskoski T, Ohtonen P, Alahuhta S.
Comparison of remifentanil and nitrous oxide in labour
analgesia. Acta Anaesthesiol Scand. 2005;49:453-8.

Evron S, Glezerman M, Sadan O, Boaz M, Ezri T. Remifentanil:
a novel systemic analgesic for labor pain. Anesth Analg.
2005;100:233-8.

Pleym H, Stenseth R, Wiseth R, Karevold A, Dale O.
Supplemental remifentanil during coronary artery bypass
grafting is followed by a transient postoperative cardiac
depression. Acta Anaesthesiol Scand. 2004;48:1155-62.
Volikas I, Male D. A comparison of pethidine and remifentanil
patient-controlled analgesia in labour. Int ] Obstet Anesth.
2001,10:86-90.

Thurlow JA, Laxton CH, Dick A, Waterhouse P, Sherman L,
Goodman NW, et al. Remifentanil by patient-controlled
analgesia compared with intramuscular meperidine for pain
relief in labour. Br ] Anaesth. 2002;88:374-8.

Volmanen P, Akural EI, Raudaskoski T, Alahuhta S.
Remifentanil in obstetric analgesia: a dose-finding study.
Anesth Analg. 2002;94:913-7.

Blair JM, Hill DA, Fee JP. Patient-controlled analgesia for
labour using remifentanil: a feasibility study. Br ] Anaesth.
2001,87:415-20.

Pittarello D, Bonato R, Armellin G, Sorbara C. Alterations in
left ventricular-arterial coupling and mechanical efficiency
produced by remifentanil during cardiac anesthesia. Minerva
Anestesiol. 2001;67:133-47.

Roelants F, De Franceschi E, Veyckemans F, Lavand’homme P.
Patient-controlled intravenous analgesia using remifentanil
in the parturient. Can J Anaesth. 2001;48:175-8.

Olufolabi AJ, Booth JV, Wakeling HG, Glass PS, Penning DH,
Reynolds JD. A preliminary investigation of remifentanil as a
labor analgesic. Anesth Analg. 2000;91:606-8.

Soares ECS, Lucena MR, Ribeiro RC, Rocha L, Vilas Boas W.
Remifentanil en analgesia para el trabajo de parto. Rev Bras
Anestesiol. 2010;60:334-46.

Aristizabal JP, Londofio JD. Remifentanilo como alternativa
para analgesia obstetrica. Agregar puntos: Rev Colomb
Anestesiol. 2006;34:274-7.

Costa J, Mendes DMC, Lobo J, Furuguem ABR, Santos GG.
Anestesia venosa total para laringectomia parcial em
paciente na 28a semana de gestacao: relato de caso. Rev Bras
Anestesiol. 2005;55:217-23.

Vale N, Delfino J, Vale LF. O conhecimento de diferencas
raciais pode evitar reacOes idiossincrasicas na anestesia? Rev
Bras Anestesiol. 2003;53:258-77.

Lépez-Millan JM, Alcaniz JB, De las Mulas M. Analgesia del
Trabajo de Parto con Remifentanilo por via intravenosa
mediante un Sistema de Analgesia Controlada por la Paciente
(PCIA). Rev Soc Esp Dolor. 2007;14:416-21.

Ross AK, Davis PJ, Dear Gd GL, Ginsberg B, McGowan FX,
Stiller RD, et al. Pharmacokinetics of remifentanil in
anesthetized pediatric patients undergoing elective

surgery or diagnostic procedures. Anesth Analg.
2001;93:1393-401.



294

REV COLOMB ANESTESIOL.2014;42(4):281-294

49. Kan RE, Hughes SC, Rosen MA, Kessin C, Preston PG, Lobo EP.

50.

Intravenous remifentanil: placental transfer, maternal and
neonatal effects. Anesthesiology. 1998;88:1467-74.

Kee WD, Khaw KS, Ma KC, Wong AS, Lee BB, Ng FF. Maternal
and neonatal effects of remifentanil at induction of general
anesthesia for caesarean delivery: a randomized,
double-blind, controlled trial. Anesthesiology. 2006;104:
14-20.

51.

52.

INVIMA. Sala especializada de medicamentos y productos
biologicos de la comision revisora del Instituto Nacional de
Vigilancia de Medicamentos y Alimentos. Sesién
Extraordinaria - Virtual, Sub-titulo: Ultiva Inyectable; 2009. p.
19-22.

Wetterslev ], Thorlund K, Brok J, Gluud C. Trial sequential
analysis may establish when firm evidence is reached in
cumulative meta-analysis. ] Clin Epidemiol. 2008;61:64-75.





