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Introduction
Opiate dependence in women of reproductive age is a concerning 

rising epidemic. Death rates of women from prescription opiate abuse 
is on the rise [1]. One of the most vulnerable times for women to be 
exposed to prescription opiates is in the postpartum period, particularly 
in the acute postoperative period after a cesarean delivery [2]. Higher 
proportions of prescription opiate abuse are observed in women with a 
history of a cesarean delivery, a procedure performed over one million 
times annually [3,4]. Optimal management of postoperative cesarean 
pain is important for both maternal and infant health [5,6]. Currently, 
postoperative cesarean pain is managed with neuraxial anesthesia, 
non-steroidal anti-inflammatory drugs, opioids, and acetaminophen. 
However, there is a significant subset of patients for which these 
therapies do not adequately relieve pain [7]. Under-management 
of acute postoperative cesarean pain has been associated with breast 
feeding difficulties, chronic pain, and postpartum depression [5,6]. 

Given these trends, evaluating methods to adequately treat acute 
postoperative pain cesarean pain is pivotal. Currently, gabapentin is 
utilized in other perioperative surgical settings to reduce the amount 
of opioid pain medication required after surgery and to decrease pain 
sensitization [8]. 

Gabapentin was approved in 1993 as an anti-epileptic drug [8]. By 
the late 1990s it became a first line treatment for patients with chronic 
neuropathic pain [7,8]. Currently, gabapentin is being used as an 
adjunctive treatment for acute and chronic post-surgical pain [7-9]. 
In non-obstetrical abdominal procedures, it has been demonstrated 
that gabapentin is a safe and effective drug for treatment of acute 
postoperative pain.[7,8,10] In addition to reducing the amount of 
opioid consumption in the acute postoperative period, it has also 
shown promise in the reduction of chronic postsurgical pain [5,8]. The 
mechanism of postoperative pain involves numerous neurophysiologic 
and neurochemical mechanisms [8,11,12]. The proposed anti-
hyperalgesia mechanism of action of gabapentin is its ability to bind 
to the α2δ subunit of voltage-dependent calcium channels in pain 
transmitting neurons [8,9]. Through this modulation, gabapentin may 
inhibit pain transmission and central sensitization. Gabapentin is well 
tolerated and the most common side effects are sedation, dizziness, 
nausea and visual disturbances [8]. Rare side effects include peripheral 
edema and potential suicidal behaviors. 

Abstract
Background: Opioid dependence has risen dramatically and is becoming more common in pregnant women. Finding adjunct methods to reduce the need for 
postoperative opioid pain medications is needed. The objective of this pilot trial was to evaluate if administration of gabapentin after cesarean delivery would decrease 
postoperative opiate requirements and pain scores.

Methods: This was a pilot, triple-blind, placebo-controlled, randomized trial. Women undergoing a non-emergent repeat cesarean delivery who only planned to bottle 
feed their infants were recruited. Gabapentin (600mg) or placebo was administered every 8 hours for the first 48 hours after a cesarean delivery. The primary outcome 
was opiate consumption in the acute postoperative period. All pain medications received during that time frame were converted to morphine equivalents for statistical 
analysis. The secondary outcomes assessed included pain scores and adverse events. 

Results: Over 15 months, 327 women were screened, 33 were found eligible, 13 women were consented and randomized as follows: 3 to gabapentin, 10 to placebo. 
One woman was withdrawn after having to be converted to general anesthesia during her cesarean delivery. There was a significant reduction in total morphine 
equivalent consumption at 48 hours (placebo vs. gabapentin: total during first 48 hours- 22.6 ± 14.1 vs. 8.9 ± 2.5, p=0.02). The mean pain scores at rest and with 
movement had no statistically significant differences. There was also no difference in the side effects experienced between the two groups. 

Conclusion: In this small pilot study, the use of gabapentin in the acute postoperative period following a cesarean delivery appears to reduce opiate consumption 
without significantly altering VAS pain scores or incidence of adverse side effects. 
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intrathecal dose of opioid was standardized (Fentanyl 25mcg and 
Morphine 0.2mg), while the amount of intrathecal and epidural local 
anesthetic was determined based on height and weight of the woman.

In the recovery room after completion of the cesarean delivery, the 
study drug envelope from the Investigational Pharmacy was opened, 
and the care nurse administered the study drug capsule to the study 
participant. In prior studies there were a wide range of postoperative 
gabapentin dosing durations and regimens and no studies defining the 
optimal postoperative treatment duration [8]. The elimination half-life 
of gabapentin is between five and nine hours, and as a result it generally 
requires dosing three times daily [7]. In the chronic pain setting, 
a starting dose of 300mg every eight hours is typically used to avoid 
unwanted side effects of sedation and dizziness [10]. This dose can 
then be titrated up to the desired therapeutic dose, which can be up to 
3600mg daily [10,11]. Doses of 600-1200mg over a short period of time 
have been used and proven to be effective postoperatively with minimal 
adverse side effects [16]. One study of the dose response of gabapentin 
on postoperative pain found that doses of 600mg provided the best 
balance between pain relief and unwanted side effects [16]. Since then, 
additional studies have shown benefit in using gabapentin doses of 
600mg or higher in post-surgical patients with minimal adverse effects 
[8,11,12]. Thus, this was the dose chosen for this pilot study. Women 
in this pilot study were assigned to take study capsules (either 600 mg 
gabapentin or placebo) every 8 hours for the first 48 hours after the 
cesarean delivery. Participants were allowed to withdraw from the study 
at any time. Women in the study were able to ask for as many opioid 
and non-opioid pain medications as they needed to control their pain 
during the hospitalization.

Postoperative pain was assessed on a Visual Analog Scale by the 
care nurses or study personnel before each dose of study drug, before 
receiving any opioid pain medication, 2-4 hours after study drugs were 
consumed, at 24, 36, and 48 hours post-operatively, and at any other 
times during routine postoperative clinical care warranted. Pain scores 
at 24, 36, and 48 hours were asked at rest and with activity. An EPDS 
was administered to the subject at approximately 48 hours following 
delivery, but up to 72 hours after delivery was acceptable. Prescription 
opioids were given per clinical routine care. Combination hydrocodone 
5mg/acetaminophen 325mg tablets were the prescribed opioid 
analgesic after the cesarean deliveries. These were typically prescribed 
with the ability to take 1 or 2 pills every 6 hours. Women also received 
800mg ibuprofen every 8 hours. Study personnel noted the times and 
amount of opiate medications utilized by participants in the hospital 
and how many pills participants received upon discharge. One week 
(6-9 days) after the cesarean delivery, participants were contacted 
by phone or other preferred method. Information regarding pain, 
nausea, somnolence, and adverse effects was obtained. An EPDS was 
administered and a pill count to document the unused portion of their 
opioid prescription was recorded. 

The primary outcome was opiate consumption in the acute 
postoperative period (24hrs, 48hrs, and 1 week postoperatively). All 
pain medication received during that time frame were converted to 
morphine equivalents for statistical analysis using the standard table 
[17]. The secondary outcomes assessed included pain scores (visual 
analog scale) and adverse events or drug reactions. The statistical 
software package SPSS v23 (IBM Corp, Armonk, NY) was used for all 
data analysis. Dichotomous outcomes were compared utilizing chi-
square testing and continuous variables were compared using t-tests. p 
< 0.05 was considered statistically significant. As this was a pilot study 
and at the time of design there were not any other trials administering 

Currently, there are only a few studies that have looked at the use 
of gabapentin in the perioperative period to improve cesarean delivery 
analgesia, but the results are conflicting and further investigation is 
warranted [13-15]. The objective of this pilot trial was to evaluate if 
administration of gabapentin after a cesarean delivery would decrease 
postoperative opiate requirements and pain scores.

Methods
This was a pilot, triple-blind, placebo-controlled, randomized trial. 

The study was approved by the institutional review board of Indiana 
University (Indianapolis Indiana) and was registered on clinicaltrials.
gov (NCT#02490345). CONSORT guidelines were utilized in the 
design and conduct of the trial.

Women were eligible if they were undergoing a non-emergent 
cesarean delivery, were at least 18 years of age, and were at least 
30-weeks’ gestation. This gestational age was chosen to reduce the 
likelihood of an intraoperative decision to perform a classical cesarean 
delivery. Spinal anesthesia or a combined spinal-epidural was utilized 
during the cesarean deliveries for surgical anesthesia. Participants were 
excluded from the study if they had: a history of opiate abuse or were 
currently on opiates during the pregnancy; preexisting chronic pain 
syndrome; history of depression requiring medication management; 
required general anesthesia for cesarean delivery; planned classical 
cesarean delivery; required treatment with magnesium sulfate in the 
postoperative period; or planned to breastfeed their baby. Although the 
data on infant exposure to gabapentin through breast milk have not 
revealed adverse infant effects, women who desired to breastfeed were 
excluded from this pilot study because the studies are small and limited. 

Randomization was performed centrally by the Eskenazi Health 
Inpatient Investigational Pharmacy using a computer-generated random 
number sequence. Allocation was concealed by having the pharmacy 
place the study drug into sequentially numbered envelopes that were 
provided. When a woman consented to the study, the Investigational 
Pharmacy was contacted and the next allocation in sequence was 
assigned to the consented subject. All gabapentin and placebo starch 
capsules were identically over-encapsulated to provide for blinding of 
participant, provider, and outcomes assessor. Only the Investigational 
Pharmacy knew which subjects were assigned to gabapentin or placebo 
and the code was broken only at the final analysis. There was also a 
condition for the code to be broken if there was a potential safety signal 
at any blinded safety analyses, however this never occurred. 

Women who were admitted and consented for a non-emergent, 
scheduled cesarean delivery were evaluated for eligibility. As part of the 
screening process, the participants were given an Edinburgh Perinatal 
Depression Screening (EPDS) assessment at the time of consent unless 
one had already been administered recently during the pregnancy. A 
score of 10 or more was noteworthy and the Principal Investigator 
determined if the subject would be excluded. If question #10 (“The 
thought of harming myself has occurred to me…”) on the screening 
tool was either “Yes”, “Quite often”, or “Sometimes”, the subject was 
excluded and a mental health provider would have been contacted to 
assess the woman in the hospital. If the woman was found to be eligible, 
informed consent was obtained by the research team

After a participant consented, the entire surgical care team was 
notified of her participation in the trial. Additionally, the investigational 
pharmacy was given her information for creation of a study ID and 
randomization. The anesthesia team for the cesarean delivery was 
notified and used a predetermined regional anesthesia protocol. The 
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gabapentin postoperatively, no a priori sample size calculation was 
performed. Based on other trial sample sizes we attempted to recruit 
30 women to the pilot trial. The trial was stopped due to difficulty 
recruiting (due to excluding women planning any breastfeeding) and 
resident graduation.

Results 
From October 2015-January 2017, 327 women were screened, 33 

were found eligible for the study, and 13 women were consented and 
randomized as follows: 3 to gabapentin, 10 to placebo (Figure 1). 
One woman in the placebo group was withdrawn after having to be 
converted to general anesthesia during her cesarean. Complete follow 
up data were unable to be obtained on 6 participants because they 
were unavailable for contact one week after cesarean delivery. All 6 
were randomized to the placebo group. However, in-hospital data were 
collected on all subjects.

Baseline characteristics including age, race, parity, gestational age, 
body mass index, length of cesarean delivery, infant birth weight were 
similar across the two groups (Table 1). Five women (2 gabapentin, 3 
placebo) underwent a cesarean delivery with bilateral tubal ligation 
with no statistically significant difference found these between groups 
(p=0.52). All cesareans were elective repeat procedures. Seven female 
and six male newborns were delivered.

There was a significant reduction in total morphine equivalent 
consumption during the first 48 hours after the cesarean (placebo vs. 
gabapentin: total during first 48 hours-( 22.6 ± 14.1 vs. 8.9 ± 2.5, p=0.02, 
Table 2). The mean pain scores at rest and with movement at 24, 48, 
and 1 week postoperatively had no statistically significant differences 
(Figure 2). Mean pain scores rated immediately before and between 
2-4 hours after each dose of study drug were obtained. The differences 
in mean pain scores were significantly lower for women receiving 
gabapentin after the 5th and 6th dose (p=0.008 and 0.004, respectively), 

Variable Overall population Placebo (n=10) Gabapentin (n=3) p value
Age (yrs) 31.3/32 (5.5) 30.1 (5.1) 35.3 (5.5) 0.16

EGA at delivery (wks) 38.5/39.0 (1.8) 38.3 (1.7) 37.3 (1.8) 0.21
Parity 2.3/2.0 (1.1) 2.3 (1.2) 2.3 (0.6) 0.97
BMI 38.1/3401 (11.3) 39.6 (12.5) 33.3 (4.4) 0.42

Length of CD (mins) 85.2/78.5 (28.5) 84.6 (30.8) 87.3 (26.1) 0.89
Birthweight (g) 3287/3504 (663) 3276 (691) 3325 (698) 0.92

Racial/Ethnic group
African American

White
Mixed

Hispanic

6
4
1
2

4
4
1
1

2
0
0
1

0.44

BMI: body mass index;  EGA: estimated gestational age;  CD: cesarean delivery
Data are presented as mean/median (Standard Deviation), except for the racial/ethnic group which are the n of women in that category. Comparisons between groups by t-testing for means 
and chi-square testing for racial/ethnic distribution.

Table 1. Baseline characteristics of trial participants

 

 

  

 

 
 

Figure 1. Trial profile for participant recruitment and analysis
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mainly due to the fact that all 3 women taking gabapentin rated their 
pain as a 0 at those time points (complete data not shown).

The most common rated moderate side effects were sleepiness, 
dizziness, and itching. However, there were no differences in the side 
effects experienced between the two groups (Table 3). Additionally, 
only one participant (placebo group) took any medication for any of 
the side effects at any time point. EPDS scores were also not different 
between the groups and no woman ever scored >6 on the scale. 

At the one-week follow-up contact, all women in the gabapentin 
group stated that the pain control was improved with the study drug 
compared to their last cesarean (100% vs. 50% in placebo group, 
p=0.43). When asked if they had another cesarean, they would take 
the drug they were given again, all women assigned to gabapentin 
said they would, compared to 50% of the women in the placebo 
group (p=0.43).

Discussion
We demonstrated that in non-breastfeeding women, a postoperative 

course of gabapentin may reduce the opioid use in the early post-
cesarean period. This is important in light of the growing epidemic of 
opioid use in the United States.[1,18]

One of the main concerns for women undergoing a cesarean 
delivery is pain and how it will affect their ability to care for their 
families [14]. Therefore, discovering ways to enhance recovery after 
cesarean deliveries can have a great health impact. Gabapentin 
is effective at reducing postoperative opiate requirements and 
postoperative pain [7, 9, 10, 19]. Most studies, including those 
evaluating gabapentin’s effect on postoperative cesarean section pain, 
were designed for patients to receive a preoperative dose of gabapentin 
prior to incision [13-15,20]. The motivation for timing preoperatively is 
based on the theory that gabapentin inhibits pain transmission through 
reducing central sensitization after tissue damage [7,8]. However, the 
mechanism of postoperative pain involves numerous neurophysiologic 
and neurochemical mechanisms, and thus postoperative dosing 
of gabapentin has also been studied and shown to be beneficial at 
reducing postoperative pain [8,9,16]. To our knowledge, this is the 
first study evaluating the effect of moderately dosed gabapentin 
(600mg) administered only in the postoperative period after cesarean 
delivery. One trial administered a single dose of 600mg preoperatively 
followed by 200mg every 8 hours for 2 days postoperatively [13]. That 
study noted a very small difference in pain scores but no difference in 
opiate consumption. This may have been due to the lower dose used 
postoperatively in that study. They did note improved satisfaction with 
women using gabapentin postoperatively. 

While one meta-analysis and trial sequential analysis did 
not support the use of gabapentin in general post-operative pain 
management in surgery [21], a more recent one with more trials 
included noted that gabapentin prior to cesarean leads to lower VAS 
pain scores with movement at 24 hours and higher pain control 
satisfaction with no difference in maternal or neonatal side effects [20]. 
Gabapentin has been effectively incorporated into post-hysterectomy 
Enhanced Recovery After Surgery protocols [19,22]. 

Figure 2. Mean visual analog scale scores on movement and at rest for gabapentin and placebo groups at each postoperative assessment. No significant difference was seen at any time point 
between the groups

Variable Placebo 
(n=9)

Gabapentin 
(n=3) p value

Mean morphine equivalents taken in 1st 24 hrs 11.4 (11.5) 2.2 (1.9) 0.21
Mean morphine equivalents taken in 2nd 24 hrs 11.2 (6.8) 6.7 (1.7) 0.30
Mean total morphine equivalents taken at 48 
hours after cesarean 22.6 (14.1) 8.9 (2.5) 0.02

Total number of pills taken in 1 week after 
discharge- mean 23 (19) 15 (16) 0.56

Table 2. Opiate Consumption in Morphine Equivalents for each group

Data are presented as mean (SD). Comparisons made by t-testing.

Outcome/side effect Placebo Gabapentin p value
Any moderate or worse side effect at 24 hours 4 (50%) 2 (66%) 0.62
Any moderate or worse side effect at 36 hours 2 (29%) 1 (100%) 0.37
Any moderate or worse side effect at 48 hours 1 (11%) 0 (0%) 0.55
EPDS at consent 1.8 (1.5) 1.3 (1.2) 0.63
EPDS at 48 hours 1.6 (2.1) 1.7 (1.5) 0.98
EPDS at 1 week 0.8 (0.8) 1.7 (1.5) 0.33

Table 3. Adverse effects

EPDS: Edinburgh Perinatal Depression Score
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Even with a small study number, the results of our pilot study 
suggest that the addition of postoperative gabapentin (600mg every 
8hours for the first 48hours) to the current multimodal treatment 
regimen for controlling postoperative cesarean pain may decrease 
opiate consumption. This should be verified in a larger trial using 
these doses. While our study did not demonstrate a difference in 
pain satisfaction scores between the two groups, all women in the 
gabapentin group said it enhanced their pain control compared to prior 
cesareans and that they would take it again for a future cesarean. In 
addition, pain scores after the 5th and 6th doses were rated at “0” on the 
visual analog scale by all women in the gabapentin group, significantly 
lower than women in the placebo group. While overall pain scores 
at rest and with movement showed no clear differences, it is possible 
that with the use of gabapentin, less morphine equivalents were 
required to achieve the same satisfaction in pain control. Additionally, 
the incidence of worrisome adverse side effects was minimal and no 
different between our study groups. It appears that in this small study, 
gabapentin is not only effective but also safe for mothers who need to 
be able to take care of both themselves and their newborns in the acute 
postoperative period. While the overall data may not currently support 
adding gabapentin to enhanced cesarean recovery recommendations at 
this time, this may be due to limited trials specifically looking at women 
after cesarean delivery [23]. 

Given the results of this study, further studies are warranted to 
evaluate the role of gabapentin in the multimodal pain regimen to 
control postoperative cesarean delivery pain. A larger trial focusing 
on post-cesarean use of gabapentin should be undertaken to confirm 
our pilot trial findings. Additionally, robust data on the transfer of 
gabapentin into breastmilk and the reporting any neonatal effects will 
be key areas of study moving forward. Currently, there are limited 
data on gabapentin’s transfer into breastmilk, however the NIH 
LACTMED report notes that there were low levels in infant serum and 
that gabapentin is an “acceptable choice” for use during lactation [24]. 
Research on its use in breastfeeding women, which was not reported 
in other trials, is needed to evaluate for any adverse neonatal effects 
to discern between these effects from gabapentin or from increased 
opioid exposure. In addition, it would be interesting to look at the use of 
gabapentin in chronic pain/chronic opiate users as these are the women 
who are most at risk to fail traditional postoperative pain regimens and 
may gain the most benefit from the adjunctive effects of gabapentin.

A strength of our study was its triple blinded execution and 
centrally controlled randomization and allocation. In these ways we 
attempted to limit the risk of bias to our results. We utilized a standard 
randomization scheme which yielded uneven group allocation. Given 
more recruitment, these would likely have balanced out. Future trials 
should use block randomization to avoid this.

An obvious limitation to our study is the small study population 
and inability to perform subgroup analysis. There was an extremely 
low recruitment rate. This was largely due to our IRB requiring the 
exclusion of all breastfeeding mothers because at the time there was 
very limited safety data on infant exposure to gabapentin through breast 
milk. The Monks et. al. trial which used postoperative gabapentin in 
low doses and included breastfeeding women reported no difference 
in breastfeeding difficulties in women taking gabapentin and placebo 
[13]. Therefore, it would seem worthwhile to duplicate this pilot study 
in a larger, pragmatic population that included breastfeeding women 
utilizing the 600mg dose. Additionally, the uneven group distribution 
from our randomization scheme was a limitation. Future studies will 
use block randomization to overcome this limitation.

Conclusion
In summary, this small pilot study demonstrates that 600mg of 

gabapentin administered every 8 hours in the first 48 hours following 
a scheduled repeat cesarean delivery may decrease opiate consumption 
without significantly altering pain satisfaction or incidence of adverse 
side effects. While opiates are still necessary and have a long track 
record in postoperative obstetric pain, given the current epidemic of 
opiate abuse and addiction among reproductive age women, exploring 
ways to reduce opiate consumption may have a long-term health impact 
on this vulnerable population. 
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