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Comparison between 0.08 % Ropivacaine and 0.06 %
Levobupivacaine for Epidural Analgesia during Nulliparous
Labor: A Retrospective Study in A Single Center

Hui-Ling Lee, MD; Liang-Ming Lo', MD; Chung-Chuan Chou?, MD;
Eng-Chye Chuah, MD

Background: Levobupivacaine and ropivacaine are new local anesthetics that have effects
similar to bupivacaine. However, the relative potency of these two drugs is
controversial. The purpose of this retrospective study was to assess whether a
combination of 0.06% levobupivacaine and 0.0002% fentanyl had the same
effects as 0.08% ropivacaine and 0.0002% fentanyl on the mode of delivery
and other obstetric outcomes when used for epidural analgesia of labor in
nulliparous women.

Methods: Computer records of 392 Asian nulliparous parturients, who had presented
with spontaneous labor or spontaneous rupture of the membranes, and had
received epidural analgesia were retrospectively reviewed. Of these, 193
received 0.08% ropivacaine and 199 received 0.06% levobupivacaine.
Fentanyl (0.0002%) was used in both regimens.

Results: There were no significant differences in the mode of delivery, duration of
labor, or neonatal outcome between the two groups. In the levobupivacaine
group, the parturients required top-up boluses of local anesthetics more fre-
quently (1.4 = 1.6 vs. 0.9 = 1.3, p < 0.0001), and the incidence of tempo-
rary maternal fever (25% vs. 15%, p = 0.024) and the cost of local anesthetic
were higher (292 = 183 NTD vs. 146 &= 104 NTD, p < 0.0001). However,
the amount of local anesthetic administered during labor was lower (79 £ 49
mg vs. 114 £ 81 mg, p < 0.0001) than for the ropivacaine group.

Conclusions: 0.06% levobupivacaine was as effective as 0.08% ropivacaine, when both
were used with 0.0002% fentanyl for labor epidural analgesia of nulliparous
women.

(Chang Gung Med J 2011;34:286-92)
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Ithough epidural bupivacaine is highly effective cardiovascular toxicity.” Levobupivacaine and ropi-
in providing pain relief, its use is limited vacaine are new local anesthetics that have effects
because of side effects including motor blockade and similar to bupivacaine. They are believed to be less
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toxic to the central nervous system and cardiovascu-
lar system. They have also been reported to cause
less motor blockade.** However, the relative poten-
cy of the two drugs is controversial. While some
researchers have found a similar potency for lev-
obupivacaine and ropivacaine,” while others have
observed that levobupivacaine is more potent than
ropivacaine.“” These possible differences in potency
may be masked by the presence of opiates.® Until
May 2007, epidural analgesia was administered to
parturients admitted to our hospital with a regimen of
0.08% ropivacaine and 0.0002% fentanyl.
Subsequently, due to an unavailability of ropiva-
caine, the regimen in our hospital was changed to
0.06% levobupivacaine and 0.0002% fentanyl. The
purpose of this retrospective study was to assess
whether there are differences in the mode of delivery
and other obstetric outcomes between the two regi-
mens when administered for epidural analgesia dur-
ing labor among nulliparous women.

METHODS

This study was approved by the ethics commit-
tee of our university hospital. There were a total
1544 of parturients admitted to the labor and delivery
room between January 2007 and October 2007 at our
institution. The computer records of 858 parturients
who had received epidural analgesia were retrospec-
tively reviewed. We sequentially excluded the fol-
lowing parturients: (1) those with incomplete data
records (n = 6), (2) multiparas participants (n = 266),
(3) those to whom a regimen other than 0.08% ropi-
vacaine or 0.06% levobupivacaine was administered
(n = 11), (4) those who underwent preterm labor or
termination (n = 19), (5) those with a twin pregnancy
(n = 2), (6) those with failed or replaced epidural
catheterization during epidural analgesia (n = 13), (7)
those admitted for induction of labor (n = 133), (8)
those with pregnancy-induced hypertension (n = 8),
and (9) those with gestational diabetes mellitus (n =
8). Finally, there were 392 healthy nulliparous par-
turients who underwent spontaneous labor or experi-
enced spontaneous rupture of the membranes with a
singleton fetus presenting by the vertex and who had
received epidural analgesia with 0.08% ropivacaine
or 0.06% levobupivacaine in combination with
0.0002% fentanyl; these were then included in this
study.
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Epidural insertion was performed after hydra-
tion with intravenous 500 ml to 1,000 ml of lactated
Ringer’s solution. The lower lumbar epidural space
was identified by the loss-of-resistance technique
with an 18-gauge Tuohy needle. The parturients were
in the lateral position and an epidural catheter was
inserted into the epidural space. If no sign of an
intravascular or subarachnoid puncture was
observed, the catheter was secured and the parturient
was placed in the supine position with left uterine
displacement. A standardized epidural protocol was
followed during the administration of analgesia to all
parturients; it consisted of a 10-ml initial loading
dose of ropivacaine (1 mg/ml) or levobupivacaine
(0.5 mg/ml) in combination with fentanyl (7.5
ug/ml). In addition, a continuous maintenance dose
of ropivacaine (0.8 mg/ml) or levobupivacaine (0.6
mg/ml) combined with fentanyl (2 ug/ml) was
administered at a rate of 10 ml/h after the various
standard recordings (electrocardiography, automated
noninvasive blood pressure, and fetal heart rate mon-
itoring) had been normal for 15 min. An additional
10 ml of the drug was administered on the patients’
request as a top-up bolus. When cervical dilatation
was less than 5 cm, we used 2 mg/ml ropivacaine or
1 mg/ml levobupivacaine for this purpose. When the
cervical dilatation was more than 5 cm, we used 3
mg/ml ropivacaine or 1.5 mg/ml levobupivacaine.
Epidural analgesia was continued through the second
stage of labor. Decisions concerning obstetrical man-
agement were made by the attending obstetrician.

Maternal age, height, body weight, presence or
absence of spontaneous rupture of membranes at
admission, admission white blood cell count, and
time interval from admission to initiation of epidural
analgesia were recorded as the pre-labor characteris-
tics. The following were recorded as labor character-
istics: time interval from admission to delivery, dura-
tion of the epidural analgesia, duration of the second
stage, total amount of local anesthetic uses as top-up
bolus doses and their frequency of administration,
and the parturients’ complaints after epidural anes-
thesia (including nausea, vomiting, and fever). The
definition of maternal fever for this study was an ear
temperature > 38°C. Mode of delivery, Apgar scores
of the newborn, body weight of the newborn, tem-
perature of the newborn, whether antibiotics were
administered to the parturients during the peripartum
period, the presence of postpartum hemorrhage, and



the total amount and cost of local anesthetics were
recorded as the labor outcome characteristics.

Data are presented as mean £ standard devia-
tion. Differences in the continuous variables were
analyzed by the Mann-Whitney U test. Differences
in categorical variables were analyzed by the chi-
square and Fisher’s exact test, where appropriate. A
p value of less than 0.05 was considered statistically
significant.

RESULTS

Information on the 392 parturients was collect-
ed. A sample size of 392 will have a power of 99.6%
when detecting differences and the alpha is equal to
0.05. Of these parturients, 193 belonged to the ropi-
vacaine group and 199 to the levobupivacaine group.
No differences were observed in the pre-labor char-
acteristics between the two groups (Table 1). The
parturients in the levobupivacaine group required
top-up boluses of local anesthetics for adequate pain

Table 1. Pre-labor Characteristics
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relief more frequently (1.4 & 1.6 vs. 0.9 £ 1.3; p <
0.0001), and the rate of temporary maternal fever
during the peripartum period was also higher in this
group (25% vs. 15%, p = 0.024) than in the ropiva-
caine group. No differences were observed for the
time interval from admission to delivery, the duration
of epidural analgesia, the duration of the second
stage, the total in milligrams of the bolus doses, and
frequency of nausea and vomiting (Table 2).

With regard to the labor outcome characteristics,
no differences were observed in the mode of deliv-
ery, Apgar score of the newborn, newborn weight of
the newborn, frequency of fever in the newborn,
antibiotic administration to parturients during the
peripartum period, and the occurrence of postpartum
hemorrhage. More local anesthetic (114 £ 81 mg vs.
79 £ 49 mg; p < 0.0001) was administered during
labor in the ropivacaine group, but the expenditure
on local anesthetics (292 & 183 new Taiwan dollars
(NTD) vs. 146 £ 104 NTD; p < 0.0001) was higher
in the case of the levobupivacaine group (Table 3).

Ropivacaine group Levobupivacaine group

Descriptor (n=193) (n = 199) p value
Age (years) 31 +4 31£3 0.363
Height (cm) 160 = 5 160 £ 5 0.097
Weight (kg) 69 =9 67 £ 38 0.081
Spontaneous rupture of membranes 76 (39%) 72 (36%) 0.583
Admission white blood cell count (1000/uL) 10.6 = 3.4 10.5 £ 29 0.750
Time interval from admission to initiation of epidural analgesia (min) 297 £ 380 241 £ 280 0.207
Table 2. Labor Characteristics

Descriptor Ropivacaine group (n = 193) Levobupivacaine group (n = 199) p value
Time interval from admission to delivery (min) 911 % 598 810 * 456 0.270
Duration of epidural analgesia (min) 599 = 410 556 = 349 0.609
Duration of second stage (min) 86 = 56 95 £ 61 0.194
Frequency of top-up boluses 09 = 1.3 1.4+ 1.6 < 0.0001
Total boluses dose (mg) 24 + 35 18 = 21 0.984
Frequency of nausea and vomiting 23 (12%) 17 (9%) 0.349
Frequency of maternal fever 29 (15%) 49 (25%) 0.024
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Table 3. Labor Outcomes

Descriptor Ropivacaine group (n = 193) Levobupivacaine group (n = 199) p value
Vaginal delivery 135 (70%) 149 (75%) 0.269
Instrumental delivery 39 (20%) 28 (14%)

Cesarean delivery 19 (10%) 22 (11%)

Apgar Score of newborn < § at 1 min 12 (6%) 12 (6%) >0.99
Newborn weight (g) 3191 =+ 381 3207 =+ 345 0.501
Frequency of newborn fever 31 (16%) 31 (16%) >0.99
Antibiotic use 99 (51%) 96 (48%) 0.615
Total use of local anesthetics (mg) 114 = 81 79 £ 49 < 0.0001
Local anesthetic cost (NTD) 146 £ 104 292 + 183 < 0.0001
PPH 1 (1%) 2 (1%) >0.99

Abbreviations: NTD: new Taiwan dollars; PPH: postpartum hemorrhage.

DISCUSSION

The results of our study demonstrated that there
was no significant difference in the mode of delivery,
duration of labor, or neonatal outcome between the
two drugs when used with the above regimens. The
use of levobupivacaine in labor analgesia has been
previously compared with that of ropivacaine at sim-
ilar or different concentrations.”'> Beilin et al.
demonstrated that there was no significant difference
in the total dose of local anesthetic administered per
hour or the number of top-up doses required per hour
during labor when 0.0625% ropivacaine or 0.0625%
levobupivacaine were used with 0.0002% fentanyl.""
Further, Purdie et al. found that 0.1% ropivacaine or
0.1% levobupivacaine, both administered with
0.0002% fentanyl, necessitated the administration of
the same number of rescue top-up doses, and, hence,
seemed pharmacologically equipotent.”” Atiénzar et
al. found that there were no significant differences in
the total dose of local anesthetic and the number of
rescue boluses when 0.2% ropivacaine or 0.125%
levobupivacaine was used with 0.0001% fentanyl."?
In contrast, Smet et al. in their article compared
0.165% ropivacaine and 0.125% levobupivacaine,
both administered with 0.0001% sufentanil, for
patient-controlled epidural analgesia for 24 h after
orthopedic surgery. They found that even at a 25%
weaker concentration, a lower amount of levobupiva-
caine was required, which may be explained by a dif-
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ference in potency of or the duration of action of the
levobupivacaine."” In this study, even if our data
showed that the total doses of local anesthetic were
significantly higher in the 0.08% ropivacaine group
than in the 0.06% levobupivacaine group, it is diffi-
cult to evaluate the relative potency of the two drugs
in this type of retrospective study. Furthermore, the
inclusion of fentanyl might also influence the quality
of analgesia."¥ A more frequent use of a top-up bolus
was noted with levobupivacaine and therefore daily
practice can be improved by increasing the top-up
bolus dose, which will then decrease frequency of
use when levobupivacaine is used.

The incidence of fever in nulliparous women
continuously receiving analgesics varies from 14.5%
to 33% and increases with the duration of epidural
use.">'” The rise in temperature is often temporary,
and the temperature may normalize at or soon after
delivery."® In some parturients, the fever is caused
by infection, usually chorioamnionitis, but in most
cases, the origin of the fever is unknown."¥
Intermittent epidural injections as against continuous
analgesic infusion appear to prevent intrapartum
fever during the first 4 h of labor analgesia."”
Several theories have been proposed as to the mecha-
nism of epidural fever, and they largely emphasize
the changes in maternal thermoregulation. Goetzl et
al. found that epidural fever is associated with an ele-
vated maternal serum IL-6 level, which supports an
inflammatory basis for epidural fever.””



On the basis of our results, there were no signif-
icant differences in the incidence of spontaneous rup-
ture of membranes at admission, admission white
blood cell count, and the duration of epidural analge-
sia between the two groups. Nonetheless, the rate of
temporary maternal fever was higher in levobupiva-
caine group (n = 49, 25%) than in the ropivacaine
group (n = 29, 15%) (p = 0.024). All the 78 fever
parturients had a normal temperature before epidural
analgesia. The CRP and the WBC counts were
checked in the parturients that fever was suspected to
pinpoint any possible infection. In the Ropivacaine
group, there were 21 out of 29 (72%) parturients who
had an elevated CRP value or WBC count. In the
Levobupivacaine group, there were 31 of 49 (63%)
parturients who had an elevated CRP value or WBC
count. The temperatures of these mothers recovered
to the normal range within 24 h after delivery in 76
of 78 parturients. Only two participants showed per-
sistent fever for > 24 h after delivery and both
belonged to the levobupivacaine group. One parturi-
ent had chorioamnionitis, while the other had a fever
of unknown origin. We do not know the exact mech-
anisms by which the levobupivacaine group seemed
to cause a higher percentage of maternal fever. Even
so0, although the rates of maternal fever between the
groups were different, no significant differences
were observed in antibiotic use and neonatal out-
come. No difference between the two drugs with
respect to maternal fever could be found in any
recent publications and therefore more research is
required in this area.®'?

Levobupivacaine and ropivacaine are more
expensive than racemic bupivacaine.“” In our hospi-
tal, 20 ml of 1% ropivacaine (Naropin, Astrazeneca)
costs 256 NTD, and 10 ml of 0.5% levobupivacaine
(Chirocaine, Abbott) costs 186 NTD. As per the cur-
rent pricing, levobupivacaine is more than 2.9 times
expensive than ropivacaine. Therefore, in our study,
expenditure on local anesthetic was higher in the lev-
obupivacaine group.

On the basis of the currently available data, it
can be concluded that 0.06% levobupivacaine is as
effective as 0.08% ropivacaine when both are used
with 0.0002% fentanyl during labor epidural analge-
sia of nulliparous women.

Limitations
This study has some limitations. Firstly, since
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we did not record the dosage of augmentation drugs,
we were unable to compare them. Second, in a retro-
spective study, it is difficult to assess the subjective
sensations of the parturients and therefore evaluating
motor blockade and pain is equally difficult.
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