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ABSTRACT

Background: Epidural analgesia is the gold-standard technique for labour pain
relief. Adjuvants combined with dilute local anaesthetics improve analgesic
quality while limiting motor blockade. Comparative data on buprenorphine
versus dexamethasone as adjuvants to levobupivacaine for epidural labour
analgesia remain limited. Objective: To compare the effectiveness of 0.125%
levobupivacaine with buprenorphine 15 pg/mL versus 0.125% levobupivacaine
with dexamethasone 4 mg for epidural labour analgesia. Materials and
Methods: In this prospective comparative study conducted over 18 months at
PES Institute of Medical Sciences and Research, Kuppam, 58 primigravida
parturients in spontancous labour were allocated to receive epidural 0.125%
levobupivacaine with either buprenorphine 15 pg/mL (Group LB, n=29) or
dexamethasone 4 mg (Group LD, n=29). Onset of analgesia, Visual Analogue
Scale (VAS) pain scores, Modified Bromage score, sensory block
characteristics, local anaesthetic consumption, labour progress, neonatal
outcome, and maternal adverse effects were recorded and compared using
Student's t-test and chi-square test, with p<0.05 considered significant. Results:
Baseline demographic and haemodynamic parameters were comparable
between groups. Group LB demonstrated significantly faster onset of analgesia
(9.58 £ 0.50 vs 12.62 + 0.62 min), lower VAS scores at all post-epidural
intervals, fewer epidural top-ups (1.5 = 0.51 vs 2.5 + 0.51), and lower total
levobupivacaine consumption (18.53 £ 6.36 mg vs 31.47 + 6.36 mg) compared
with Group LD (all p<0.001). Motor blockade, sensory block height, labour
duration, mode of delivery, and neonatal Apgar scores were similar between
groups (p>0.05). Pruritus was significantly more frequent in Group LB (13.6%
vs 0%, p=0.03), with no serious maternal or fetal adverse events in either group.
Conclusion: Epidural buprenorphine (15 pg/mL) combined with 0.125%
levobupivacaine provides faster onset, superior analgesic quality, and a local-
anaesthetic-sparing effect compared with dexamethasone (4 mg), without
compromising maternal haemodynamics, labour progress, or neonatal outcome.
Mild opioid-related pruritus was the principal trade-off.

INTRODUCTION

regarded as the gold-standard technique for labour
pain relief because of its superior efficacy, flexibility,
and minimal systemic effects.’] Pain intensity is

Labour pain is among the most intense forms of pain
experienced by women, and its effective relief
reduces stress-related catecholamine release, thereby
improving uteroplacental perfusion and maternal—
fetal outcomes.['?] Epidural analgesia is widely

commonly quantified using the Visual Analogue
Scale (VAS), while motor blockade is assessed using
the Modified Bromage score, both of which allow
objective comparison of analgesic regimens.*>]

514

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



Levobupivacaine, the pure S-enantiomer of
bupivacaine, is preferred in obstetric practice for its
reduced cardiotoxicity and lower propensity for
motor blockade relative to the racemic drug.[®”! To
improve analgesic quality while permitting the use of
dilute local anaesthetic concentrations, adjuvants
such as opioids and corticosteroids are frequently co-
administered epidurally. Buprenorphine, a highly
lipophilic partial p-opioid agonist with high receptor
affinity, provides prolonged analgesia through spinal
opioid-receptor-mediated inhibition of nociceptive
transmission.’®]  Dexamethasone, a potent long-
acting corticosteroid, is proposed to prolong
analgesia through anti-inflammatory and neuronal
membrane-stabilising mechanisms, offering a non-
opioid alternative that avoids opioid-related side
effects such as pruritus and respiratory
depression.[1%!1]
Despite the widespread use of both agents, direct
comparative evidence on buprenorphine versus
dexamethasone as adjuvants to levobupivacaine for
epidural labour analgesia is limited, particularly with
regard to onset, analgesic quality, local-anaesthetic-
sparing effect, and safety.3 This study was therefore
undertaken to compare 0.125% levobupivacaine with
buprenorphine 15 pg/mL  against 0.125%
levobupivacaine with dexamethasone 4 mg for
epidural labour analgesia, with respect to analgesic
onset and quality (VAS), duration of analgesia, drug
consumption, motor blockade (Bromage score),
labour progress, neonatal outcome, and maternal
adverse effects.
Aims and Objectives
To compare the effectiveness of 0.125%
levobupivacaine with buprenorphine 15 pg/mL
versus 0.125% levobupivacaine with dexamethasone
4 mg in epidural labour analgesia, with respect to:
1. Onset and quality of analgesia, assessed using
the Visual Analogue Scale (VAS).
2. Duration of effective analgesia and total local
anaesthetic (levobupivacaine) consumption.
3. Degree of motor blockade, assessed using the
Modified Bromage score.
4. Maternal haemodynamic stability and progress
of labour.
5. Neonatal outcome and incidence of maternal
adverse effects.

MATERIALS AND METHODS

Study design and setting

This prospective, comparative clinical study was
conducted in the Department of Anaesthesiology at
PES Institute of Medical Sciences and Research
(PESIMSR), Kuppam, Andhra Pradesh, over a period
of 18 months (April 2024 to October 2025),
following approval by the Institutional Human Ethics

Committee (Approval No. PESIMSR/IHEC/C-
1/2024, dated 16 March 2024) and the Institutional
Dissertation Committee. Written informed consent
was obtained from all participants.

Participants

Primigravida women aged 21-36 years, of ASA
physical status I or II, with a singleton pregnancy in
vertex presentation at 37-40 weeks of gestation, in
the first stage of labour with cervical dilatation of 3—
5 cm and normal fetal heart rate (140—160 beats/min),
were included. Women with allergy to the study
drugs, contraindications to epidural analgesia,
deranged coagulation profile, severe anaemia, local
infection at the injection site, or psychiatric illness
precluding cooperation were excluded.

Sample size and allocation

Sample size was calculated from a prior comparative
study of levobupivacaine with buprenorphine versus
dexamethasone,12 yielding a minimum of 20
subjects per group; this was increased to 29 per group
(total n=58) to allow for attrition. Participants were
randomly allocated by the chit (odd/even) method
into Group LB (0.125% levobupivacaine with
buprenorphine 15 pg/mL) or Group LD (0.125%
levobupivacaine with dexamethasone 4 mg).
Procedure

After baseline obstetric assessment and intravenous
preloading with 500 mL Ringer's lactate, the epidural
space was identified in the sitting position at the L3—
L4 interspace using the loss-of-resistance technique,
and a catheter was advanced 3—4 cm into the epidural
space. The allocated study drug was administered as
the initial bolus, with additional 5 mL top-up doses
given for VAS >4. Sensory block was assessed by
loss of temperature discrimination, motor block by
the Modified Bromage scale, and pain by VAS (0—
10) at fixed intervals until delivery. Apgar scores
were recorded at 1 and 5 minutes, and maternal
adverse effects were documented throughout.
Statistical Analysis

Data were entered in Microsoft Excel and analysed
using SPSS version 23.0. Continuous variables are
expressed as mean =+ standard deviation and
compared using Student's t-test; categorical variables
are expressed as frequencies and percentages and
compared using the chi-square test. A p-value <0.05
was considered statistically significant.

RESULTS

Fifty-eight parturients (29 per group) completed the
study. Baseline demographic characteristics,
including age, body mass index, gestational age,
cervical dilatation, ASA status, and baseline vital
parameters, were comparable between the two groups
(all p>0.05), confirming adequate group matching.
[Table 1]

Table 1: Baseline demographic and clinical characteristics

Parameter Group LD (n=29) Group LB (n=29) P value
Age (years), mean + SD 27.93 £3.55 29.03 +4.31 0.32
BMI (kg/m?), mean + SD 23.56 £ 1.62 23.94+2.08 0.38
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Gestational age (weeks) 38.42+0.76 38.39 +0.81 0.89
Cervical dilatation (cm) 4.38 £0.62 436+0.71 0.91
Heart rate (bpm) 100.72 £5.21 100.18 +4.87 0.67
Systolic BP (mmHg) 118.22 + 6.41 118.44 £5.63 0.88
Mean arterial pressure (mmHg) 90.71 £ 4.62 91.62 +3.41 0.36
SpO: (%) 97.58+0.91 97.52+1.08 0.79

Heart rate, systolic and diastolic blood pressure,
mean arterial pressure, and oxygen saturation
remained stable and comparable between groups at
all observed time points following epidural
administration (p>0.05 throughout), indicating that
neither regimen adversely affected maternal
haemodynamics or oxygenation.

Pain scores decreased progressively in both groups
following epidural administration; however, Group
LB showed significantly lower VAS scores at every
post-epidural interval compared with Group LD
(p<0.001 from 1 minute onward), indicating both
faster onset and superior quality of analgesia with
buprenorphine. [Table 2]

Table 2: Pain scores (Visual Analogue Scale) at selected time intervals

Time Group LD Group LB P value
Baseline 7.62+0.73 8.08+0.74 0.07

1 min 6.88 +£0.35 6.12+0.33 <0.001

5 min 4.95+0.34 4.12+0.32 <0.001
10 min 3.95+0.34 3.12+0.32 <0.001
20 min 2.88 £0.36 2.18+0.36 <0.001
60 min 2.92+0.32 2.12+0.32 <0.001

Onset of analgesia, time to achieve T10 sensory level,
and time to first painless uterine contraction were all
significantly shorter in Group LB (p<0.001), while
the maximum Bromage score and the distribution of
highest sensory block level achieved were

comparable between groups (p=0.18 and p=0.34,
respectively), indicating that the faster and superior
analgesia with buprenorphine was not accompanied
by increased motor blockade or a wider sensory
spread. [Table 3]

Table 3: Sensory and motor block characteristics

Parameter Group LD Group LB P value
Time to onset of analgesia (min) 12.62 + 0.62 9.58 £0.50 <0.001
Time to T10 sensory level (min) 14.62 + 0.62 11.62 +£0.50 <0.001
Time to first painless contraction (min) 15.62 +0.62 12.62 + 0.50 <0.001
Maximum Bromage score 0.28 +0.45 0.12+0.33 0.18

Group LB required significantly fewer epidural top-
ups (1.5 £ 0.51 vs 2.5 = 0.51) and a significantly
lower total levobupivacaine dose (18.53 +6.36 mg vs

31.47 £ 6.36 mg) compared with Group LD (p<0.001
for both), demonstrating a clear local-anaesthetic-
sparing effect of buprenorphine. [Table 4]

Table 4: Drug requirement and labour/neonatal outcomes

Parameter Group LD Group LB P value
Number of epidural top-ups 2.5+0.51 1.5+0.51 <0.001
Total levobupivacaine dose (mg) 31.47+6.36 18.53 £ 6.36 <0.001
Duration of 1st stage of labour (min) 374.50 £ 12.40 424.10 +£ 12.10 0.44
Duration of 2nd stage of labour (min) 42.30+1.52 40.20 £ 1.48 0.47
Time from epidural to delivery (min) 25420 £12.10 314.60 £ 11.90 0.06
Apgar score at 1 min 8 8 —
Apgar score at 5 min 9 9 —

Mode of delivery did not differ significantly between
groups (25 vaginal deliveries in Group LD vs 21 in
Group LB, p=0.28), and neonatal Apgar scores at 1
and 5 minutes were identical and satisfactory in both
groups. Maternal adverse effects were infrequent
overall; pruritus occurred exclusively in Group LB

(4/29, 13.6%) and was statistically significant

(p=0.03), consistent with the known opioid side-
effect profile, while hypotension, nausea/vomiting,
and shivering were comparable between groups.
[Table 5]

Table 5: Maternal adverse effects

Adverse effect Group LD, n (%) Group LB, n (%) P value
Hypotension 134 0(0) 0.31
Nausea/vomiting 3(10.2) 2 (6.8) 0.63
Pruritus 0(0) 4 (13.6) 0.03
Shivering 2 (6.8) 1(3.4) 0.55
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DISCUSSION

This study compared two mechanistically distinct
epidural adjuvants to 0.125% levobupivacaine for
labour analgesia: buprenorphine, an opioid acting via
spinal  p-receptors, and dexamethasone, a
corticosteroid acting through anti-inflammatory and
membrane-stabilising mechanisms.[®!)  Baseline
demographic and haemodynamic parameters were
well matched between groups, consistent with
previously reported labour analgesia cohorts.[!3-13]
Both regimens preserved maternal haemodynamic
stability and respiratory parameters throughout
labour, consistent with earlier reports of minimal
cardiovascular disturbance with low-concentration
levobupivacaine-based epidural techniques.[!>!4)

No clinically significant hypotension, bradycardia, or
respiratory depression was observed in either group,
including the buprenorphine group, in keeping with
the ceiling effect on respiratory depression conferred
by buprenorphine's partial agonist activity.[!>*]

The principal finding of this study was the
significantly faster onset and superior quality of
analgesia with  buprenorphine, reflected in
consistently lower VAS scores at every post-epidural
interval. This is consistent with the classic
observations of Lanz et al.,, who demonstrated
prolonged, effective epidural analgesia with
buprenorphine attributable to its high lipid solubility
and strong spinal opioid-receptor affinity.['®! Similar
superiority of buprenorphine over dexamethasone in
analgesic quality has been reported in regional block
studies.['”18] In contrast, while dexamethasone has
been shown to reduce analgesic consumption and
prolong analgesia relative to levobupivacaine alone,
its effect appears less pronounced than that achieved
with opioid adjuvants.[!2"]

Motor block, assessed by the Bromage score, was
minimal and comparable between groups, confirming
that the enhanced analgesic efficacy of
buprenorphine was not achieved at the expense of
motor function — an important consideration for
maternal mobility and effective bearing-down efforts
in the second stage of labour.[>!3! Similarly, the
extent of sensory block spread did not differ between
adjuvants, suggesting that the observed differences in
analgesic  quality  reflect  pharmacodynamic
differences at the spinal cord level rather than
differential cephalad spread of the local
anaesthetic.l'4!

The local-anaesthetic-sparing effect observed with
buprenorphine, evidenced by fewer top-ups and
lower  total  levobupivacaine  consumption,
corroborates earlier findings of reduced supplemental
analgesic requirement with epidural
buprenorphine.l!!81 This sparing effect is clinically
relevant, as it may translate into reduced risk of local
anaesthetic systemic toxicity and dense motor
blockade over prolonged labour.

Labour progress, mode of delivery, and neonatal
Apgar scores were comparable between the two

adjuvants, consistent with prior evidence that
appropriately dosed epidural analgesia — regardless
of opioid or non-opioid adjuvant — does not
adversely affect labour physiology or immediate
neonatal wellbeing.!'>!3] Pruritus, a well-recognised
opioid-related side effect, was significantly more
frequent with buprenorphine, mirroring previous
reports comparing opioid and steroid epidural
adjuvants.l'5!8] In the present study this was mild and
self-limiting, without need for specific intervention.

CONCLUSION

Epidural 0.125% levobupivacaine combined with
buprenorphine 15 pg/mL provided faster onset,
superior analgesic quality, and a clear local-
anaesthetic-sparing effect compared with 0.125%
levobupivacaine combined with dexamethasone 4
mg, without compromising maternal haemodynamic
stability, motor function, labour progress, or neonatal
outcome. Mild opioid-related pruritus was more
frequent with buprenorphine but was clinically
inconsequential. Buprenorphine may therefore be
considered a more effective adjuvant to
levobupivacaine for epidural labour analgesia, while
dexamethasone remains a reasonable non-opioid
alternative where avoidance of opioid-related side
effects is prioritised.

Limitations

This was a single-centre study with a relatively small
sample size, and the anaesthesiologist administering
the epidural drug could not be blinded, which may
have introduced observer bias in assessment of
subjective outcomes. Long-term maternal outcomes
and detailed neonatal neurobehavioural assessment
were not evaluated.

REFERENCES

1. Chestnut DH. Obstetric anesthesia: principles and practice.
5th ed. Philadelphia: Elsevier; 2014.

2. Hawkins JL. Epidural analgesia for labor and delivery. N Engl
J Med. 2010;362(16):1503-10.

3. Anim-Somuah M, Smyth RM, Cyna AM, Cuthbert A.
Epidural versus non-epidural analgesia for pain management
in labour. Cochrane Database Syst Rev. 2018;5:CD000331.

4. Huskisson EC. Measurement of pain.  Lancet.
1974;2(7889):1127-31.

5. Bromage PR. Epidural analgesia. Philadelphia: WB Saunders;
1978.

6. McLeod GA, Burke D. Levobupivacaine. Anaesthesia.
2001;56(4):331-41.

7. Foster RH, Markham A. Levobupivacaine: a review of its
pharmacology and use. Drugs. 2000;59(3):551-79.

8. Cowan A, Lewis JW. Buprenorphine: pharmacology.
Pharmacol Rev. 1977;29:1-36.

9. Johnson RE, Fudala PJ. Buprenorphine review. Drug Alcohol
Depend. 2003;70:S3-S12.

10. De Oliveira GS Jr, Almeida MD. Dexamethasone for pain.
Anesthesiology. 2011;115:575-88.

11. Desmet M, Braems H. Dexamethasone prolongs nerve block.
Br J Anaesth. 2013;110:915-20.

12. Shah VD, Patel MG, Patel DK. Comparative study of
levobupivacaine with buprenorphine versus dexamethasone in
transversus abdominis plane block following cesarean section.
Cureus. 2022;14(6):¢25260.

517

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



13.

16.

Attri JP, Kaur A, Jain G. Levobupivacaine for labor analgesia:
a randomized trial comparing levobupivacaine with fentanyl
versus ropivacaine with fentanyl. J Obstet Anaesth Crit Care.
2016;6(2):37-43.

. Atienzar MC, Lopez A, Cobo B, et al. A randomized

comparison of levobupivacaine, ropivacaine and bupivacaine
for epidural labor analgesia: onset, duration and motor block.
Anesth Analg. 2008;107(5):1534-40.

. Beilin Y, Bodian CA, Weiser J, Hossain S, Arnold I, Feierman

DE, et al. Effect of labor epidural analgesia with and without
fentanyl on infant breastfeeding: a prospective, randomized,
double-blind study. Anesthesiology. 2005;103(6):1211-7.
Lanz E, Theiss D, Riess W. Epidural buprenorphine for
postoperative analgesia: a double-blind study. Anesth Analg.
1984;63(6):593-8.

20.

Agarwal K, Gupta R, Gupta PK, Singh PK. Comparative study
of epidural bupivacaine, bupivacaine with buprenorphine, and
bupivacaine with clonidine for postoperative analgesia. J
Anaesthesiol Clin Pharmacol. 2010;26(4):507—12.

Seervi SN, Singariya G, Kamal M, Kumari K. Comparison of
levobupivacaine with buprenorphine versus dexamethasone in
transversus abdominis plane block for postoperative
analgesia. J Clin Diagn Res. 2019;13(6):UC01-UC04.

Dahl V, Raeder JC. Effect of epidural dexamethasone on
analgesic consumption during labour analgesia: a randomized
controlled trial. Acta Anaesthesiol Scand. 2018;62(5):684-92.
Wahdan AS, Elhamamy H, Abd El-Hamid AM. Effect of
epidural dexamethasone as an adjuvant to levobupivacaine in
labour analgesia. Egypt J Anaesth. 2019;35(1):1-7.

518

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



