
Abstract
!

Background: Peripartum anesthesia may consist
of parenteral opioids and/or regional analgesia.
There is only limited data in the literature com-
paring both methods in daily obstetric practice.
This observational study investigated the opioids
pethidine and meptazinol as well as regional an-
algesics with regard to their administration, effi-
cacy, side effects and subjective maternal satisfac-
tion with therapy. The rates of secondary regional
analgesia administration after administration of
the respective opioid served as a means of evalu-
ating treatment.
Methods: This study collected data on pain man-
agement during vaginal delivery in a German uni-
versity hospital over a twelve month period. Se-
verity of pain was measured intrapartum using a
numerical rating scale. Maternal, neonatal and
delivery-related data were obtained postpartum
from the clinical records and from the mothers
using a questionnaire.
Results: The study is based on data obtained from
449 deliveries. Pain relief achieved by the admin-
istration of pethidine and meptazinol was simi-
larly low; maternal satisfaction with the respec-
tive therapy was high. Meptazinol was usually ad-
ministered intravenously (83% vs. 6%; p < 0.001),
repeatedly (27% vs. 6%; p < 0.001) and closer to
the birth (1.9 ± 2.7 h vs. 2.6 ± 2.8 h; p < 0.05) com-
pared to pethidine. Secondary regional analgesia
was more common after the administration of
pethidine (16% vs. 8%; p < 0.05). Regional analge-
sia resulted in greater pain relief compared to
opioid therapy (78% vs. 24% after 30min;
p < 0.001) and was associated with longer times
to delivery (7.6 ± 2.5 h vs. 5.7 ± 2.5 h; p < 0.001)
and higher levels of maternal satisfaction with
therapy (6.1 ± 1.2 vs. 4.8 ± 1.6 on a 7-point scale;
p < 0.001).
Conclusion: In daily clinical practice, meptazinol
can be adapted more readily to changes during

Zusammenfassung
!

Hintergrund: Parenterale Opioide und Regional-
analgesie stellen mögliche peripartale Analgesie-
methoden dar. In der Literatur liegen wenige Da-
ten zum Vergleich der beiden Verfahren im ge-
burtshilflichen Alltag vor. Diese Beobachtungs-
studie untersucht die Opioide Pethidin und Mep-
tazinol sowie Regionalanalgesie hinsichtlich
Handhabung, Effektivität, Nebenwirkungen und
subjektiver maternaler Therapiezufriedenheit.
Die Rate sekundärer Regionalanalgesien nach je-
weiliger Opioidgabe dient der Therapiebeurtei-
lung.
Methoden: Im 12-monatigen Studienzeitraum
wurden Daten vaginaler Geburten mit entspre-
chenden Schmerztherapien an einem deutschen
Universitätsklinikum erfasst. Die intrapartale
Schmerzstärke wurde mittels numerischer Ra-
tingskala gemessen. Mutter-, kind- und geburts-
bezogene Daten wurden postpartal aus der kli-
nischen Dokumentation und von denMüttern an-
hand eines Fragebogens erhoben.
Ergebnisse: Die Studie umfasst Daten von 449
Entbindungen. Die Schmerzlinderung durch
Pethidin und Meptazinol ist vergleichbar gering,
die maternale Therapiezufriedenheit jeweils gut.
Meptazinol wird häufiger intravenös (83 vs. 6%;
p < 0,001) und repetitiv (27 vs. 6%; p < 0,001) so-
wie in geringerem Abstand zur Geburt ver-
abreicht (1,9 ± 2,7 h vs. 2,6 ± 2,8 h; p < 0,05) als
Pethidin. Sekundäre Regionalanalgesien sind
häufiger nach Pethidingabe (16 vs. 8%; p < 0,05).
Regionalanalgesie bewirkt eine stärkere Schmerz-
linderung als Opioidtherapie (78 vs. 24% nach
30min; p < 0,001) bei längerem Geburtsverlauf
(7,6 ± 2,5 h vs. 5,7 ± 2,5 h; p < 0,001) und höherer
maternaler Therapiezufriedenheit (6,1 ± 1,2 vs.
4,8 ± 1,6 auf einer 7-Punkte-Skala; p < 0,001).
Schlussfolgerung: Im klinischen Alltag kann
Meptazinol besser an den Geburtsverlauf adap-
tiert werden und macht weniger sekundäre Re-
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birth and requires less secondary analgesia. Regional neuraxial
analgesia was found to be an efficacious and safe way of manag-
ing labor pain.

gionalanalgesien notwendig. Regionalanalgesie zeigt sich in der
Praxis als effektive und sichere Wehenschmerztherapie.
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Introduction
!

One of the biggest challenges in routine anesthesiology and ob-
stetric practice is achieving pain relief during delivery which is
both satisfactory and safe. The most common methods used for
pain relief during delivery are regional anesthesia (RA) using a
spinal or epidural analgesic and parenteral opioid therapy, in par-
ticular pethidine and meptazinol [1]. The opioids have been
criticized because of their limited analgesic efficacy, the associ-
ated side effects such as nausea, fatigue, and the potential for ma-
ternal and neonatal respiratory depression [2,3]. The analgesic
superiority of regional analgesia over parenteral opioid therapy
has been sufficiently documented elsewhere in randomized
studies [4,5]. Higher levels of maternal satisfaction with pain
management are usually reported for RA [6,7], although a recent
meta-analysis found that results for RAwere comparable to those
for opioids [8]. It has been suggested that the administration of
RA results in prolonged labor and higher numbers of surgical
vaginal deliveries [8]. The secondary cesarean section rate is not
affected by RA [8,9].
Pethidine is the most commonly used opioid in the obstetric set-
ting [1]. It acts mainly through the µ1 and µ2 opioid receptors.
The active metabolite norpethidine crosses the placenta and is
excreted into breast milk. The recommendedmethod of adminis-
tration is through intramuscular administration [10]. The indi-
vidual dose for adults is 25–150mg when administered intra-
muscularly (IM) and 50mg with intravenous (IV) administration
[11]. It reaches its maximum effect after 30–40 minutes and can
be re-administered after 3–6 hours [12]. Its elimination half-life
in neonates is around 23 hours because of the neonateʼs imma-
ture elimination pathways, while in adults the elimination half-
life of pethidine is only 3 hours [13].
The opioid analgesic meptazinol is increasingly being used in ob-
stetrics. It acts through the µ1 opioid receptor and central cholin-
ergic neurotransmission and can be administered either intra-
muscularly or intravenously, reaching its maximum effect after
30–60min. The standard individual dose for an adult is IM 75–
100mg and IV 50–100mg. Repeat administration is possible
after 2–4 h [11]. The elimination half-life is around 3.5 hours in
neonates and 2 hours in adults [12,14].
In the literature the analgesic effect of both opioids is usually
classified as equivalent and as generally low, although sometimes
meptazinol is judged to have a better side effects profile with less
neonatal respiratory depression [15,16]. Very few studies have
looked at maternal satisfaction with parenteral opioid therapy
and, on investigation, the opioids are generally found to be com-
parable [17].
A comprehensive evaluation of pain management therapies
should include the effects of therapy on maternal birth experi-
ence, as it does not necessarily depend on the extent of pain relief
[18]. In a parallel study, a cooperating study group therefore ex-
amined the impact of systemic opioid therapy and regional anal-
gesia on womenʼs birth experiences in the same observational
period [19].
The purpose of this study was to compare the opioid analgesics
pethidine and meptazinol in clinical practice in a level-1 perina-
tal center with regard to administration, pain relief, side effects
profile and maternal satisfaction with therapy in an observation-
al study. The rates for additional administration of analgesics, in
particular, the rates for secondary regional neuraxial analgesics
administered following administration of one of the opioids
served as an additional quality criterion for the respective opioid
therapy.
Materials and Method
!

Study design
This study was a prospective, single-center, non-interventional,
observational study. After receiving the approval of the local
ethics committee (AZ036-12-23012012) on February 7th, 2012,
the twelve monthsʼ observation period was started on March
1st, 2012 in the Department of Obstetrics of Leipzig University
Hospital. In the first six months, only pethidinewas used for peri-
partum opioid therapy; in the last sixmonthsmeptazinol was ex-
clusively used for peripartum opioid therapy. Administration of
neuraxial RA was always possible at any time over the entire
study period.

Inclusion and exclusion criteria
Adult womenwho had delivered spontaneously or had a surgical
vaginal delivery in the ≥ 37th week of gestation andwho received
pethidine or meptazinol and/or RA were included in the study.
Patients who did not consent and patients who required second-
ary cesarean sectionwere excluded from the study. In accordance
with the standards used in non-interventional observational
studies, the individual decisions for therapy were based on estab-
lished medical practice and on a consensus between the physi-
cian or midwife and the informed patient.

Dosages of intrapartum medication
There were no fixed dosages for peripartum medications. De-
pending on the individual decisions of the clinicians, pethidine
was usually administered at a dose of 100mg IM (84.6%), fol-
lowed by 10–15mg IV (8.3%), and 50mg IM (5.3%). In most cases
meptazinol was administered at a dose of 100mg IV (44.5%).
Other common dosages were meptazinol 50mg IV (27.7%),
100mg IM (13.4%) and 25–40mg IV (9.9%). Other doses were
only administered in isolated cases.
In 83.9% of cases, RA consisted of combined spinal-epidural anes-
thesia (CSE) and in 16.1% of cases of peridural anesthesia (PDA),
with intermittent bolus administration of the respective medica-
tion. Adrenalin and lidocaine were generally administered in test
doses (99.4 and 97.6%). 82.1% of patients who received RA were
given sufentanil, initially administered intrathecally at a dose of
5–10 µg; in 7.7% of cases, the same dosewas administered by epi-
dural injection. 19.7% of patients who received RAwere given an
initial epidural dose of ropivacaine 5–20mg. 17.9% of RA patients
received subsequent epidural injections of sufentanil 5–20 µg
and 35.7% of RA patients had subsequent injections of ropiva-
caine 10–20mg.
Singer J et al. Efficacy and Effects… Geburtsh Frauenheilk 2016; 76: 964–971



Table 1 Comparison of groups with respect to demographic data, patient history and clinical parameters (t-test for independent samples, χ2-test and Fisherʼs
exact test).

Pethidine

(n = 157)

Meptazinol

(n = 162)

Opioid monotherapy

(n = 281)

Primary RA

(n = 130)

Secondary

RA (n = 38)

Age in years (M ± SD) 29.2 ± 5.2 29.4 ± 5.4 29.5 ± 5.3 28.9 ± 5.3 27.8 ± 5.1

Height in m (M ± SD) 1.67 ± 0.06 1.67 ± 0.06 1.67 ± 0.06 1.68 ± 0.07 1.67 ± 0.05

BMI prior to pregnancy (M ± SD) 23 ± 4 23 ± 5 23 ± 4 23 ± 4 26 ± 7

BMI at birth (M ± SD) 28 ± 4 28 ± 5 28 ± 4 ← p = 0.009→ 29 ± 5 31 ± 7

Week of gestation (M ± SD) 40.0 ± 1.0 ← p = 0.02→ 39.7 ± 1.1 39.8 ± 1.1 39.9 ± 1.2 40.2 ± 1

Primipara (%) 64 63 61 ← p = 0.003→ 76 79

High-risk pregnancy1 (%) 75 81 77 84 92

Specific pregnancy risks (%)
" S/P cesarean section 8 ← p = 0.003→ 1 5 8 5
" breech presentation 1 1 1 ← p = 0.03→ 5 0

Birth (%)
" spontaneous 89 92 89 93 97
" surgical vaginal delivery

(forceps delivery or vacuum extraction)
11 8 11 7 3

Induced birth2 (%) 34 ← p = 0.04→ 24 26 ← p < 0.001→ 59 53

Birth complications3 (%) 65 70 68 73 66

1 High-risk pregnancy according to the criteria of the German Maternity Guidelines, 2 Oxytocin, misoprostol or Prepidil gel, 3 Premature rupture of membranes, nuchal cord,

green amniotic fluid, pathological CTG, uterine atony, other complications.
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Data collection
Data collection was done in three steps. During the birth, the
midwife asked the parturient patient when administering the
opioid about the intensity of the pain she was experiencing prior
to the therapeutic intervention and at 30 and 60 minutes after
the intervention using an eleven point numerical rating scale
(NRS0, 30 and 60; values ranged from 0 = “no pain” to 10 =
“strongest imaginable pain”). If a neuraxial RA block was placed,
the anesthesia nurse similarly asked the parturient patient about
the intensity of the pain she was experiencing prior to the thera-
peutic intervention and at 30 and 60 minutes after the interven-
tion using the same numerical rating scale described above. Ma-
ternal, neonatal and obstetric data were obtained from patient
records, the protocol of the birth and the hospitalʼs own elec-
tronic documentation programs. Data recorded included the ad-
ministration and doses of any analgesics, birth complications, any
administration of oxytocin for the induction or stimulation of
labor, the rate of surgical vaginal deliveries, the duration of the
birth, i.e., the duration from the start of the early stage of labor
until complete delivery of the placenta, and the duration of anal-
gesia from the first anesthetic intervention till the birth. The neo-
natal outcome was assessed using the parameters “Apgar score”
(at one, five and ten minutes postnatally), umbilical cord arterial
pH, postnatal monitoring, and respiratory assistance. After the
birth, patients were given a questionnaire which they were re-
quested to complete within 24–72 hours post partum. The ques-
tionnaire recorded maternal satisfaction with the therapeutic in-
tervention using a 7-point scale (from 1 = “not satisfied at all” to 7
= “entirely satisfied”). The women were also asked about nausea
and emesis during the birth, their success in breastfeeding up to
that point, their preparations for the birth, and their subjective
attitude to the pain of giving birth. Postpartum data collection
was also done in those cases where the intrapartum assessment
of the pain was partially or entirely lacking, for example because
of staff shortages or because the birth had ended within the one-
hour observation period.
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Statistical analysis
Patients were divided into groups according to the analgesia
method used and the aspect being investigated. Data were ana-
lyzed descriptively with standard univariate testing. The level of
significancewas 5%. χ2-test, Fisherʼs exact test and t-test for inde-
pendent or paired samples were used, depending on the type of
sample and on the aspect being investigated. Non-normally dis-
tributed samples of n < 30 were analyzed using Mann-Whitney
U-test and Wilcoxon signed rank test. Pain relief obtained by dif-
ferent therapeutic methods over time and in comparison were
analyzed using multivariate analysis of variance with repeated
measures. Various patient characteristics were also analyzed us-
ing binary logistic regression to determine how much they in-
creased the probability or risk of the patient requiring RA. To do
this, the total study population was analyzed using χ2-test to de-
termine the factors which were found to be present significantly
more often with RA patients. All of these factors were subse-
quently included in the multivariate regression analysis.
Results
!

A total of 449 patients were included in the observational study.
157 women were given pethidine (35%), 162 women received
meptazinol (36%), and 168 women had regional analgesia (37%).
The last groupwas subdivided into 130 patients who only had RA
(primary RA, 29%), and 38 patients who had regional analgesia
after receiving opioid therapy previously (secondary RA, 8%).
l" Table 1 shows the comparison between groups with regard to
medical history, demographic factors and clinical parameters.

Clinical administration of pethidine and meptazinol
Pethidinewas usually administered as an intramuscular injection
(94%) and meptazinol usually as an intravenous injection (83%)
(p < 0.001). Themean total opioid dose for a single birthwas com-
parable for pethidine and meptazinol, with a mean dose of
99.8mg for pethidine and a mean dose of 95.3mg for meptazinol
(p = 0.194). Meptazinol was administered repeatedly (≥ two



Table 2 Pain relief obtained with the respective opioid therapy over time; comparison of pethidine with meptazinol (multivariate analysis of variance with re-
peated measures).

Pethidine, 1st dose Relative decrease

in pain scores

Meptazinol, 1st dose Relative decrease

in pain scores

Comparison

between groups

n M± SD Effect

over time

n M± SD Effect

over time

NRS0 46 8.3 ± 1.2 64 8.2 ± 1.4 p = 0.577

NRS30 46 6.7 ± 2.1 p < 0.001 19% 64 6.0 ± 2.0 p < 0.001 27%

NRS60 46 6.9 ± 2.6 − 3% 64 7.3 ± 2.1 − 22%

Table 3 Pain relief obtained with the therapy over time; comparison of opioid monotherapies with regional anesthesia (multivariate analysis of variance with
repeated measures).

Opioid monotherapy, 1st dose Relative decrease

in pain scores

Primary RA Relative decrease

in pain scores

Comparison

between groups

n M± SD Effect

over time

n M± SD Effect

over time

NRS0 97 8.2 ± 1.3 94 8.7 ± 1.3 p < 0.001

NRS30 97 6.2 ± 2.1 p < 0.001 24% 94 1.9 ± 2.3 p < 0.001 78%

NRS30 97 7.1 ± 2.3 − 15% 94 2.7 ± 2.6 − 42%
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times) in 27% of cases, while pethidinewas only administered re-
peatedly in 6% of cases (p < 0.001). The final dose of meptazinol
was administered at a significantly shorter interval to the birth
(1.9 ± 2.7 h) compared to the final dose of pethidine, which was
administered 2.6 ± 2.8 hours prior to the birth (p < 0.05). If an
opioid was administered repeatedly, the mean interval between
two opioid doses was 5.2 ± 3.7 hours for pethidine compared to
1.6 ± 1.4 hours for meptazinol (p < 0.001).

Pain relief with pethidine and meptazinol
On the 11-point rating scale, the mean severity of pain experi-
enced immediately before receiving the initial opioid dose
(NRS0) for all patients given opioid therapy was 8.2 ± 1.3 prior to
receiving pethidine and 8.5 ± 1.2 prior to receiving meptazinol.
l" Tables 2 and 3 show the pain relief obtained with the two
opioids over time and compare the two. Only patients who pro-
vided information about the intensity of pain experienced at each
of the three time points were included in the analysis. The num-
ber of cases is therefore lower in this analysis compared to the to-
tal number of samples.
The tables show that both opioids achieved statistically compara-
ble decreases in the intensity of pain (p = 0.577). However, pain
relief over time differed significantly between the two opioids
(p < 0.001). In the first 30 minutes after administration pethidine
reduced pain by an average of 1.6 points on the scale (19%); mep-
tazinol reduced pain by an average of 2.2 points (27%). Over a pe-
riod of 30 to 60 minutes the pain increased again by 0.2 points
(3%) in women taking pethidine and by 1.3 points (22%) in wom-
en taking meptazinol. Analysis using paired t-test showed that
pain increased significantly more with meptazinol over this peri-
od (p < 0.01).

Maternal and neonatal outcomes after pethidine
and meptazinol
l" Table 4 compares the two opioids with regard to duration of
the birth, side effects, neonatal outcomes and maternal satisfac-
tion with pain relief therapy. Postnatal umbilical cord arterial pH
was significantly lower (p < 0.01) in children born towomenwho
had received pethidine compared to childrenwhosemothers had
received meptazinol. All other parameters were comparable for
the two opioids.

Rate of secondary regional anesthesia
The rate of secondary RA administration after prior administra-
tion of pethidine was 16% (n = 25) and thus higher compared to
the rate of secondary RA after meptazinol which was 8% (n = 13)
(p = 0.029). l" Table 5 shows the results of multivariate regression
analysis of all relevant RA-promoting factors identified in our
pool of data using χ2-test. The odds ratio reflects the increased
likelihood or increased risk for RA administration depending on
specific parameters and indicates the existing probability for RA.
With pethidine therapy, the risk for RA was more than twice as
high (OR = 2.4) compared to meptazinol therapy (p = 0.046). A
birth of more > 7 hours was associated with a 9.9-fold higher risk
for RA (p < 0.001), while medical induction of labor increased the
risk 5.4-fold (p < 0.001). Factors which were found to be less rele-
vant for RA administration were “high maternal BMI (> 29) at the
time of birth”, “primiparity”, “the belief of the parturient woman
that painless birth was desirable”, and “attending antenatal
classes”.

Pain relief with opioid monotherapy
and regional analgesia
Administration of regional analgesia was the primary pain relief
therapy in 77% of cases and the secondary pain relief therapy in
23%. The intrapartum pain prior to therapy (NRS0) was compara-
ble for opioid monotherapy (pethidine or meptazinol without
secondary RA; n = 281) and primary RA, with pain evaluated as
8.4 ± 1.2 prior to opioid monotherapy and 8.6 ± 1.3 prior to RA
on the 11-point numerical rating scale. l" Tables 2 and 3 show
the results for pain intensity experienced with the respective
therapies over time and in comparison. This analysis again only
Singer J et al. Efficacy and Effects… Geburtsh Frauenheilk 2016; 76: 964–971



Table 4 Maternal and neonatal outcomes following pethidine and meptazinol monotherapy; n.s. = not significant.

Pethidine monotherapy

(n = 132)

Meptazinol monotherapy

(n = 149)

Comparison

(χ2- und t-test)

Duration of the birth in h (M ± SD) 5.6 ± 2.6 5.7 ± 2.5 n.s.

Interval between administration of pain relief1 and birth in h (M ± SD) 2.9 ± 3.2 2.2 ± 2.8 n.s.

Side effects
" Nausea (%) 59 50 n.s.
" Emesis (%) 24 21 n.s.
" Pathological CTG (%) 15 13 n.s.
" Uterine atony (%) 11 8 n.s.
" Administration of oxytocin peripartum (%) 43 37 n.s.

Neonatal outcome
" Apgar score at 1min (M ± SD) 8.6 ± 1.0 8.6 ± 1.1 n.s.
" Apgar score at 5min (M ± SD) 9.3 ± 0.8 9.5 ± 0.8 n.s.
" Apgar score at 10min (M ± SD) 9.7 ± 0.6 9.8 ± 0.4 n.s.
" Umbilical cord arterial pH (M ± SD) 7.23 ± 0.09 7.26 ± 0.08 p = 0.02
" Postnatal monitoring (%) 14 9 n.s.
" Respiratory assistance (%) 11 6 n.s.
" Breastfeeding successful (%) 95 93 n.s.

Maternal satisfaction with pain relief therapy using a 7-point scale
(M ± SD)

4.9 ± 1.6 4.8 ± 1.7 n.s.

1 If an opioid was administered several times during parturition, the time of administering the first dose was taken as the starting point.

Table 5 Risk factors for increased administration of regional anesthetic; univariate and multivariate analysis of factors (χ2-test and binary logistic regression).

RA risk factor Univariate

comparison (χ2)

Odds

ratio

95%-CI for

odds ratio

Multivariate

comparison (Wald)

Pethidine vs. meptazinol (ref) 0.029 2.412 1.017–5.723 0.046

Primiparity vs. multiparity (ref) 0.001 1.766 0.634–4.915 0.276

Induced birth, yes vs. no (ref) < 0.001 5.434 2.169–13.615 < 0.001

Duration of birth > 7 h vs. ≤ 7 h (ref) < 0.001 9.901 3.916–25.031 < 0.001

Antenatal classes yes vs. no (ref) 0.03 0.345 0.110–1.082 0.068

Painless birth is desirable,1 yes vs. no (ref) 0.001 1.686 0.737–3.856 0.216

BMI at the time of delivery in groups2 0.001 1.849 1.217–2.809 0.004

1 Dichotomizedmean value for a scale ranging from 1–7, with 1 = “painless birth is entirely desirable” and 7 = “painless birth is not at all desirable”, mean: 3.6; 2 continuous variation

of features in BMI groups (< 21, 22–24, 25–29, 30–34, 35–39, ≥ 40).
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included patients who had provided information on the intensity
of pain experienced at each of the three measurement time
points.
Results of variance analysis showed that pain relief was signifi-
cantly stronger following primary RA compared to opioid mono-
therapy (p < 0.001), although pain was significantly reduced over
time with both treatment methods (p < 0.001). Analyzed individ-
ually, opioid therapy reduced pain in the first 30 minutes by 2.0
points on the scale (24%) while primary RA reduced pain by 6.8
points (78%). In the interval between 30 and 60minutes after ad-
ministration, pain increased again by 0.9 points (15%) for pa-
tients receiving opioid therapy and by 0.8 points (42%) for pa-
tients receiving primary RA. The pain relief achieved with sec-
ondary RAwas reported as 6.4 points in the first 30 minutes and
6.5 points at 60minutes, whichwas comparable with the pain re-
lief obtained with primary RA (p > 0.05 respectively).

Maternal and neonatal outcomes after opioid therapy
or regional analgesia
l" Table 6 shows duration of the birth, side effects, maternal sat-
isfaction with pain relief therapy and neonatal outcomes follow-
ing primary RA and opioid monotherapy. The mean duration of
the birth and the interval from the time of administering the first
Singer J et al. Efficacy and Effects… Geburtsh Frauenheilk 2016; 76: 964–971
dose of analgesia to delivery was longer for women who had pri-
mary RA compared to women given opioid therapy (p < 0.001).
The duration of the birth was even longer for women who had
secondary RA (9.3 ± 4.0 h; p < 0.05 compared with primary RA),
with primary and secondary RA administered at statistically
comparable intervals prior to delivery (4.6 ± 3.8 h vs. 4.0 ± 2.5 h;
p > 0.05). The rate of oxytocin administration prior to delivery
was higher for women with primary RA (p < 0.001). There were
no statistical differences with regard to any of the other side ef-
fects. Mean maternal satisfaction with pain relief therapy was
significantly higher after primary RA than after opioidmonother-
apy (p < 0.001). Maternal satisfactionwith pain relief therapy was
5.1 ± 1.7 after secondary RA and thus significantly lower than
after primary RA (p < 0.01). Neonatal outcomes were comparable
between the different pain relief treatment groups.
Discussion
!

This study shows the differences in parenteral administration of
the opioids pethidine and meptazinol in routine clinical practice
and demonstrates that these can affect the need for additional re-
gional analgesia.



Table 6 Maternal and neonatal outcomes following opioid monotherapy or primary regional anesthesia; n.s. = not significant.

Opioid monotherapy

(n = 281)

Primary RA (n = 130) Comparison

(χ2- and t-test)

Duration of the birth in h (M ± SD) 5.7 ± 2.5 7.6 ± 2.5 < 0.001

Interval between administration of pain relief1 and birth in h (M ± SD) 1.9 ± 2.2 4.6 ± 3.8 < 0.001

Side effects
" Nausea (%) 53 59 n.s.
" Emesis (%) 22 30 n.s.
" Pathological CTG (%) 14 13 n.s.
" Uterine atony (%) 9 7 n.s.
" Administration of oxytocin peripartum (%) 40 70 < 0.001
" Surgical-vaginal delivery (%) 11 7 n.s.

Neonatal outcome
" Apgar score at 1min (M ± SD) 8.6 ± 1.1 8.7 ± 0.9 n.s.
" Apgar score at 5min (M ± SD) 9.4 ± 0.8 9.5 ± 0.7 n.s.
" Apgar score at 10min (M ± SD) 9.8 ± 0.5 9.8 ± 0.5 n.s.
" Umbilical cord arterial pH (M ± SD) 7.25 ± 0.09 7.24 ± 0.08 n.s.
" Postnatal monitoring (%) 11 12 n.s.
" Respiratory assistance (%) 9 9 n.s.
" Breastfeeding successful (%) 94 94 n.s.

Maternal satisfaction with pain relief therapy using a 7-point scale (M ± SD) 4.8 ± 1.6 6.1 ± 1.2 < 0.001

1 If an opioid was administered several times during parturition, the time when the first dose was administered was taken as the starting point.
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In accordance with the rules of observational studies, there were
no prior specifications governing the administration or the dos-
ages of the opioids, and the clinicians decided when to adminis-
ter the opioid and chose the dosage based on the standard rules
used in clinical practice. This makes it difficult to compare the
opioids from a strictly pharmacological point of view, and it is
not clear whether a study with pre-determined rules of adminis-
tration would have also resulted in the same differences between
opioid preparations. The advantage of an observational study,
however, is that its results are realistic and clinically relevant.
The results should therefore be taken into account in the routine
administration of these preparations.
The classification described in the “Initiative on Methods, Mea-
surement and Pain Assessment in Clinical Trials” (IMMPACT)
was used to assess the pain relief obtained by the various thera-
pies. According to this classification, a decrease in NRS values by
10–20% corresponds to rather limited pain relief, a decrease of
≥ 30% corresponds to moderate relief and a decrease by ≥ 50%
amounts to substantial pain relief [20]. While this classification
refers to chronic pain, it is largely consistent with studies mea-
suring acute pain [21].
The relative pain relief was 19% following the administration of
pethidine and 27% after meptazinol in the first 30 minutes, and
17% after pethidine and 11% with meptazinol one hour after ad-
ministration. Although statistical analysis showed a significant
reduction in pain for both opioids, neither of the opioids achieved
a moderate level of pain relief as defined in the IMMPACT. The re-
newed increase in pain between 30 and 60 minutes after admin-
istration was around 3% with pethidine and 22% with meptazi-
nol. The stronger increase with meptazinol is because this opioid
is usually administered intravenously which results in a shorter
duration of action. Intravenous administration also results in a
faster onset of action, making intravenous analgesia easier to
control compared to intramuscular administration, and allowing
repeat doses of the opioid to be administered at shorter intervals
without running the risk of overdosing. This means that meptazi-
nol is more likely to be administeredmore often, that the interval
between two administrations of meptazinol is shorter than with
pethidine and that the last dose of meptazinol can be adminis-
tered much closer to the time when the baby is delivered than
the last dose of pethidine. Some patients receivedmeptazinol un-
til just before giving birth. Nevertheless, the overall dosages of
the two opioids per birth were similar, as the individual doses of
meptazinol were lower on average than the doses of pethidine. It
is common knowledge that labor pain varies considerably in pa-
tients and does not always increase linearly [22]. Intravenously
administered meptazinol with its faster onset to action and po-
tential for repeated administration to mitigate against peaks of
acute pain appears to be better adapted to delivery than pethi-
dine which is administered by intramuscular injection. The po-
tential to give repeated doses of meptazinol allows parturient
women to receive pain relief up until the time of delivery. This
may also explain the significantly lower rate of additional region-
al analgesia needed by women receiving meptazinol. A possible
reason for the cautious intravenous administration of pethidine
in clinical practice could be the risk described in the literature of
vasodilation, hypotension and reflectory tachycardia following
rapid IV injection of this opioid [10]. No such risk has been de-
scribed for meptazinol.
The data comparing different parental opioids with respect to
maternal satisfaction with therapy is generally unsatisfactory
[17]. Our study showed that maternal satisfaction with pethidine
therapy was comparable with satisfaction with meptazinol ther-
apy in clinical practice. Satisfaction with both opioids was in the
top one third of the 7-point satisfaction rating scale, which is sur-
prising given the limited analgesic efficacy of the opioids. It ap-
pears that the degree of analgesia achieved is not the sole deter-
minant for patientsʼ satisfaction with treatment. It is conceivable
that other factors such as simple and rapid administration, low
invasiveness and few side effects or even just the attention and
care given to the patient have a positive impact on the patientʼs
satisfaction with the treatment she received. The differences in
the administration of the opioids do not appear to have had any
relevant impact on patient satisfaction with treatment.
In this study, the side effects of the opioids on mother and child
were largely comparable for both opioids. The differences be-
Singer J et al. Efficacy and Effects… Geburtsh Frauenheilk 2016; 76: 964–971
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tween pethidine andmeptazinol postulated in other studies with
regard to postnatal Apgar scores [16], maternal nausea and eme-
sis [23] and inhibitory effect on oxytocin secretion [24,25] were
not found in our study. Only postnatal umbilical cord arterial pH
was found to be lower following pethidine therapy, although the
averages for both opioids were within normal ranges and the dif-
ference was therefore not clinically relevant. Our results however
partly support the findings of other studies which reported a
stronger respiratory depression effect following pethidine ad-
ministration [15,16]. This difference is caused by the different re-
ceptor affinities of the two opioids – as pethidine binds more
strongly to µ2 opioid receptors binding this is assumed to result
in respiratory depression – and the longer elimination half-time
of pethidine in neonates [13,14].
Another difference between the two opioids was the significantly
higher rate of secondary RA following pethidine therapy. This ef-
fect has not been previously described in the literature and con-
firms the hypothesis of better pain relief with meptazinol. Multi-
variate tests using binary logistic regression showed that the risk
of RA following pethidine treatment was more than double com-
pared to that for meptazinol therapy. Regression analysis found
that other significant peripartum predictors for RA were longer
duration of birth and induction of labor. But it is not clear
whether the longer duration of birth was a side effect of RA [26],
or whether complicated and prolonged births led to an increased
need for RA [27]. The increased risk for RA after labor was in-
duced is probably due to the fact that induction of labor can re-
sult in more painful and less effective uterine contractions com-
pared to spontaneous induction of labor [28] and therefore re-
quires more pain relief.
While random sampling of all pethidine and meptazinol patients
(n = 319) showed significant differences with regard to factors
promoting RA such as induction of labor and S/P cesarean section
(cf. l" Table 1), when all patients who received opioid treatment
followed by secondary RA (n = 38) were analyzed with regard to
all tested RA predictors, no differences were found except for the
choice of opioid (p > 0.05 respectively). This confirms the suppo-
sition that pethidine therapy itself was decisive for the increased
demand for RA.
The study also shows that, based on clinical observation, regional
analgesia also offers effective, satisfactory and safe pain relief
peripartum. Compared with parenteral opioid therapy, the effi-
cacy of pain relief obtained with RAwas found to be significantly
higher. While opioids did not achieve even moderate pain relief
as measured by IMMPACT as they only reduced pain by 24% in
the first 30 minutes and by 13% over a one hour observation pe-
riod, RA achieved a substantial pain reduction of 78% after 30
minutes and 69% over 60minutes. The results are consistent with
those in the current literature [8]. Maternal satisfactionwith pain
therapy was highest following primary RA, followed by second-
ary RA and finally after opioid monotherapy. That use of RA as
the analgesia method is associated with higher levels of patient
satisfaction with treatment has been noted previously in the lit-
erature [6,7]. That secondary RA resulted in a lower patient sat-
isfaction compared to primary RA has not been previously de-
scribed and the reason for this is probably that the prior, less ef-
fective opioid therapy contributed to the poorer assessment of
secondary RA.
Typical side effects of RA reported in the literature are prolonged
delivery, higher rates of surgical vaginal deliveries, and intrapar-
tum oxytocin administration [8,29]. All of these could be due to
lower uterine performance. Our results also showed longer deliv-
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ery times with RA compared to opioid treatment. But it is debat-
able whether RA is the reason for the prolonged birth or whether
womenwith prolonged delivery times per se demandmore RA in
consequence. That fact that the period from analgesic interven-
tion to birth is significantly longer for RA compared to opioid
treatment would appear to indicate that RA prolongs delivery.
The longest births were those where women initially received
opioid therapy and secondary RA, although in these cases opioid
administration always preceded RA administration. It is there-
fore also conceivable that these births were prolonged beyond
the sole impact caused by RA. After all, they did provide enough
time for several different treatment methods to be used. Alterna-
tive explanations for prolonged delivery include cervical dystocia
or cephalopelvic disproportion [30]. In our study, the rate of oxy-
tocin administrations peripartum was also increased after RA.
The number of surgical-vaginal deliveries was comparable for
RA and opioid treatment. The rate of cesarean sections for the re-
spective treatments was not analyzed, as patients who required
secondary cesarean section were excluded from the study. This
was necessary to avoid differences in samples to the detriment
of the RA group, as early RA is indicated particularly in women
who have more risk factors for secondary cesarean section [31].
Randomized studies have already confirmed that RA does not in-
crease the rate of cesarean sections [8,9].
This study was an observational study. In contrast to a random-
ized double-blind study, the advantage of an observational study
is that it offers the opportunity to investigate treatments carried
out in a real environment with decisions taken based on routine
clinical considerations. At the same time, the study design can be
a source of error. It is important to be aware of differences be-
tween the groups (l" Table 1). Overall, the patients who had pe-
thidine therapy had more factors which could result in greater
severity of pain during labor. On the one hand, the higher number
of patients requiring induction of labor in this group could also
increase overall pain levels [28]. On the other hand, this group al-
so included a significantly higher number of women with a his-
tory of previous cesarean section. This means that the percentage
of women giving birth to their second child for whom this was
the first vaginal delivery, was significantly higher (p < 0.01). In
the pain analysis these women were evaluated in the same way
as primipara, who in turn regularly described the birth as more
painful than multipara did [32]. A comparison of the groups re-
ceiving opioid monotherapy with the group of women who had
primary RA showed that the RA group had more pain-enhancing
factors such as primiparity and induction of labor [28,32]. There
are also indications that strong weight gain in and high maternal
and fetal weight at birth result in stronger labor pains [22]. The
higher maternal BMI in the RA group therefore may also have re-
sulted in greater severity of pain. The rate of women with breech
presentation was also higher in the RA group, but stronger pain
in women with breech presentation has not been described in
the literature. However, the initial NRS pain prior to any interven-
tion was comparable between groups. The unequal distribution
in factors associated with higher affinity to pain did not appear
to have any effect in our patients.
Conclusion for Clinical Practice
!

The clinical evaluation of parenteral opioids showed an advan-
tage for intravenously administered meptazinol. Meptazinol ad-
ministration resulted in pain relief and patient satisfaction with
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pain therapy which was comparable to that for pethidine; how-
ever, meptazinol administration was associated with a lower
need to escalate analgesia though secondary regional anesthesia.
Overall, the analgesic efficacy of parenteral opioid administration
lagged far behind that of regional analgesics. The group with the
highest satisfaction rate regarding pain relief therapy consisted of
those women who had primary RA.
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