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EDITOR’S PERSPECTIVE

What We Already Know about This Topic

•	 Gabapentin has been proposed as an important component of mul-
timodal analgesia for managing acute postoperative pain

•	 Guidelines vary in their recommendations regarding the use of gab-
apentin in this setting

What This Article Tells Us That Is New

•	 In this large, multicenter, double-blinded randomized controlled trial 
involving adults undergoing major cardiac, thoracic, or abdominal 
surgery, the addition of gabapentin to multimodal analgesic regi-
mens did not result in a clinically meaningful reduction in hospital 
length of stay, opioid consumption, acute pain, or quality of life

•	 Gabapentin was associated with a higher incidence of pain at 4 months
•	 These findings suggest that gabapentin should not be used rou-

tinely as part of the analgesic regimen in this surgical population

Gabapentin is an anticonvulsant medication with U.S. 
and United Kingdom regulatory approval to treat par-

tial seizures and neuropathic pain. It reduces voltage-gated 
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ABSTRACT 
Background: Gabapentin is an anticonvulsant medication with approval for 
use in neuropathic pain and epileptic disorders. It is frequently added to multi-
modal analgesic regimens during and after surgery to reduce opioid use while 
controlling pain effectively. There is little evidence to show its effectiveness in 
major surgery.

Methods: In this multicenter, double-blinded randomized controlled trial, 
adults undergoing major cardiac, thoracic, or abdominal surgery were ran-
domized to receive either gabapentin (600 mg before surgery, 300 mg twice 
daily for 2 days after surgery) or placebo. The primary outcome was length 
of hospital stay. Secondary outcomes included acute and chronic pain, total 
opioid use, adverse health events, and health-related quality of life. Patients 
were followed up daily in-hospital until discharge and then at 4 weeks and 4 
months after surgery.

Results: A total of 1,196 participants were randomized (500 underwent 
cardiac, 346 thoracic, and 350 abdominal surgery); 596 were allocated to 
placebo, and 600 were allocated to gabapentin. Median length of hospital 
stay was similar in the two groups (gabapentin, 5.94 [interquartile range (IQR), 
4.08 to 8.04] days; placebo, 6.15 [IQR, 4.22 to 8.97] days; hazard ratio, 1.07; 
95% CI, 0.95 to 1.20; P = 0.26). Overall, 384 participants experienced one or 
more serious adverse events (gabapentin, 189 of 596 [31.7%]; placebo, 195 
of 599 [32.6%]), with some variation across surgical specialties.

Conclusions: Among patients undergoing major cardiac, thoracic, and 
abdominal surgery, adding gabapentin to multimodal analgesic regimes did 
not alter the length of hospital stay or the number of serious adverse events.

(Anesthesiology 2025; 143:851–61)
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calcium channel activity in the central neurons and there-
fore reduces neuronal firing and neurotransmitter release.1–3 
It is widely used “off license” in the perioperative set-
ting as an adjunct to opioid analgesia, and its use in this set-
ting has risen substantially in many countries.4–6 Opioids are 
the mainstay for managing moderate-to-severe pain after 
major surgery, but they have poor efficacy for movement- 
associated pain, and up to 80% of patients experience side 
effects including confusion, nausea, vomiting, itching, consti-
pation, and respiratory depression.7 The rationale for using gab-
apentin is that it reduces opioid use and hence opioid-related 
adverse effects and promotes rapid early recovery and discharge. 
However, there have been concerns about the trade-off between 
the potential adverse effects of gabapentinoids (e.g., risk of abuse 
and respiratory depression) and their clinical benefits.8–13

More than 28014 randomized controlled trials have com-
pared gabapentin with placebo in different surgical pop-
ulations. Most are small and highly heterogeneous, both 
statistically and clinically. Gabapentin can reduce opiate use 
by around 20% in the first 24 h after surgery.14 However, 
there is inadequate information regarding the number and 
impact of adverse events and quality of life, preventing pol-
icy decisions from being made.15 This has led to varying 
guidance: gabapentin is included as a “strong recommenda-
tion” as a component of multimodal analgesia for the man-
agement of postoperative pain in the United States16 but 
not in Europe.17 In the GAP Study, we tested the hypothesis 
that gabapentin reduces opioid use after surgery and speeds 
up recovery, therefore reducing postoperative hospital stay 
compared to standard multimodal analgesia (usual care).
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Materials and Methods

Trial Design and Oversight

The GAP Study was a multicenter, parallel-group, placebo- 
controlled, pragmatic randomized controlled trial to com-
pare the effectiveness, cost-effectiveness, and safety of 
gabapentin as an adjunct to standard multimodal analgesia. 
Participants, clinical care teams, and research teams were 
blinded to the treatment allocation. The trial protocol has 
been published previously18 and was approved by a National 
Health Service (NHS) Research Ethics Committee 
(Sheffield, United Kingdom), the United Kingdom Health 
Research Authority, and the Medicines and Healthcare 
Products Regulatory Authority. It was registered with the 
ISRCTN (ISRCTN63614165). All participants provided 
written informed consent.

Patients

Adults aged 18 yr or older undergoing nonemergency car-
diac, thoracic, or abdominal surgery were screened. Patients 
were expected to require a postoperative hospital stay of at 
least 2 days and be able to swallow during the intervention 
delivery period. Patients who were already taking antiepilep-
tic medication (including gabapentinoids), who had a known 
allergy to gabapentin or had renal impairment (an estimated 
glomerular filtration rate of less than 30 ml · min−1 · 1.73−1),  
or who weighed less than 50 kg were excluded.18

Trial Procedures

Participants were allocated in a 1:1 ratio to gabapentin or 
placebo using a secure internet-based randomization system. 
Randomization was stratified by surgical specialty and site 
to ensure approximately equal allocation to gabapentin and 
placebo in each specialty and site. Allocations were permuted 
blocks of varying sizes, i.e., blocks of four, six, or eight.

The gabapentin group received 600 mg gabapentin pre-
operatively (as close to surgery as possible) and 600 mg/day 
(300 mg twice daily) postoperatively for 2 days, once able 
to swallow (i.e., after extubation). The placebo group were 
given identical capsules at the same dosing intervals. The 
dose and timing of the treatment were informed by the 
findings and recommendations from the most recent sys-
tematic review available at the time the study was designed.19 
Dosing windows were classified as 6 h either side of the 
prescribed time point. Other analgesia prescribed (i.e., the 
standard multimodal regimen used) was at the discretion of 
the treating clinician.

Outcomes

Patients were followed up daily while in the hospital and 
then at 4 weeks and 4 months after the surgery. The primary 
outcome was length of hospital stay, defined as time from 
end of surgery to hospital discharge. Secondary outcomes 

were (1) opioid consumption from surgery until hospital 
discharge and from discharge until 4 months, where all 
values are converted to intravenous (IV) morphine equiv-
alents; (2) acute pain assessed using the numerical rating 
scale (NRS) completed at 1, 4, and 12 h postoperatively and 
then twice daily until discharge; (3) chronic pain measured 
at baseline, 4 weeks, and 4 months using the Brief Pain 
Inventory20; (4) adverse health events (any unfavorable or 
unintended health event) recorded from randomization to 
discharge and serious adverse events (SAEs, which resulted 
in death or prolonged hospitalization, were life-threatening, 
or resulted in persistent or significant disability/incapacity) 
from randomization until 4 months postoperatively; and 
(5) health-related quality of life measured using the five-
level EQ-5D21 and Short Form 12 (SF-12)22 questionnaires 
completed at baseline, 4 weeks, and 4 months. Resource use 
data were also collected to support the cost-effectiveness 
analyses (reported separately).

Statistical Analysis and Sample Size

The planned sample size was 1,500 participants (750 per 
group), with a minimum 376 participants per surgical spe-
cialty, which provided 90% power to detect a 12.5% dif-
ference in the proportion of participants discharged by 
the median specialty-specific length of hospital stay (i.e., 
50% in the placebo group versus 62.5% in the gabapentin 
group). The sample size was reduced to a minimum of 340 
participants per surgical specialty (1,020 participants) after 
recruitment difficulties due to the COVID-19 pandemic. 
This provided 80% power to detect the target 12.5% differ-
ence, allowing for an observed noncompliance rate of 27%.

Analyses were by intention to treat. The primary out-
come was compared between groups using Cox pro-
portional hazards regression, stratified by specialty and 
site. In-hospital deaths were censored at the specialty- 
specific maximum observed time to discharge for survivors. 
Withdrawals before discharge were censored at withdrawal. 
Model assumptions were assessed graphically (see the 
Supplemental Digital Content for further details, https://
links.lww.com/ALN/E128).

Secondary outcome models included baseline val-
ues (where measured), specialty, treatment group, and the 
specialty by treatment group interaction as fixed effects. 
Longitudinal models also included time, time by treatment 
group, and specialty by time by treatment group as fixed 
effects, with site and participant fitted as random effects. For 
NRS scores, the fixed effect for time was modeled using 
fractional polynomial functions, and time (at the participant 
level) was also included as a random effect. Linear mixed 
models were used to compare NRS and quality-of-life 
scores, and a two-part mixed model was used for the Brief 
Pain Inventory; logistic regression compares occurrence 
of pain and log-linear regression for the pain score, when 
pain was present. Opioid consumption to discharge and 
that from discharge to 4 months were compared between 

https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
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groups using log-linear and linear models, respectively. The 
incidence of one or more SAEs was compared using gener-
alized linear models to obtain risk differences and risk ratios. 
Results for the whole study (i.e., all specialties combined) 
are presented when a treatment group by specialty interac-
tion was not indicated. Similarly, for longitudinal outcomes, 
an overall treatment difference is given if differences over 
time were not indicated.

Subgroup analyses of the primary outcome by sex, mini-
mally invasive versus open surgery, and randomization before 
or after the start of COVID-19 pandemic were performed by 
adding subgroup and a subgroup by treatment group inter-
action to the model. Sensitivity analyses of the primary out-
come excluded ineligible participants and participants from 
one site where there were concerns over data quality. The 
placebo is the reference group for all analyses. The results 
are presented as treatment effects with 95% CI without 

adjustment. All statistical analyses were performed using Stata 
software, version 17.0 (StataCorp, USA). Further analytical 
details are given in the Supplemental Digital Content.

Results

Participants

Between April 2018 and May 2022, 3,405 patients were 
assessed for eligibility in seven United Kingdom NHS hos-
pitals, of whom 2,209 were excluded. Reasons for exclu-
sion can be found in the Supplemental Digital Content. 
Therefore, 1,196 participants were randomized into the 
study (596 allocated to placebo and 600 to gabapentin; fig. 1). 
Follow-up data at 4 weeks and 4 months were available for 
1,153 of 1,196 (96.4%) and 1,120 of 1,196 (93.6%) ran-
domized participants, respectively. Baseline characteristics 

Fig. 1.  Participant flow through the trial.



	 Anesthesiology 2025; 143:851–61	 855

Gabapentin for Postsurgical Pain

Baos et al.

Ta
bl

e 
1.

 R
ec

ip
ie

nt
 C

ha
ra

ct
er

is
tic

s

Ch
ar

ac
te

ris
tic

Ca
rd

ia
c 

(n
 =

 4
99

)
Th

or
ac

ic
 (n

 =
 3

46
)

Ab
do

m
in

al
 (n

 =
 3

50
)

Ov
er

al
l (

n 
=

 1
,1

95
)

Ra
nd

om
iz

ed
 to

 
Pl

ac
eb

o
(n

 =
 2

49
)

Ra
nd

om
iz

ed
 to

 
Ga

ba
pe

nt
in

(n
 =

 2
50

)

Ra
nd

om
iz

ed
 to

 
Pl

ac
eb

o
(n

 =
 1

72
)

Ra
nd

om
iz

ed
 to

 
Ga

ba
pe

nt
in

(n
 =

 1
74

)

Ra
nd

om
iz

ed
 to

 
Pl

ac
eb

o
(n

 =
 1

75
)

Ra
nd

om
iz

ed
 to

 
Ga

ba
pe

nt
in

(n
 =

 1
75

)

Ra
nd

om
iz

ed
 to

 
Pl

ac
eb

o
(n

 =
 5

96
)

Ra
nd

om
iz

ed
 to

 
Ga

ba
pe

nt
in

(n
 =

 5
99

)

De
m

og
ra

ph
ic

s
 �

Ag
e,

 y
r*

70
.0

 (6
2,

 7
6)

69
.0

 (6
1,

 7
4)

69
.0

 (6
0,

 7
5)

67
.0

 (5
9,

 7
4)

66
 (5

7,
 7

3)
66

 (5
7,

 7
2)

69
 (6

0,
 7

5)
68

 (5
9,

 7
4)

 �
M

al
e 

se
x

19
0/

24
9 

(7
6.

3%
)

19
6/

25
0 

(7
8.

4%
)

95
/1

72
 (5

5.
2%

)
94

/1
74

 (5
4%

)
10

3/
17

5 
(5

8.
9%

)
11

6/
17

5 
(6

6.
3%

)
38

8/
59

6 
(6

5.
1%

)
40

6/
59

9 
(6

7.
8%

)
 �

W
hi

te
/C

au
ca

si
an

24
2/

24
8 

(9
7.

6%
)

24
2/

24
9 

(9
7.

2%
)

17
1/

17
2 

(9
9.

4%
)

17
3/

17
4 

(9
9.

4%
)

17
2/

17
5 

(9
8.

3%
)

17
4/

17
5 

(9
9.

4%
)

58
5/

59
5 

(9
8.

3%
)

58
9/

59
8 

(9
8.

5%
)

 �
As

ia
n/

As
ia

n 
Br

iti
sh

3/
24

8 
(1

.2
%

)
2/

24
9 

(0
.8

%
)

1/
17

2 
(0

.6
%

)
0/

17
4 

(0
.0

%
)

0/
17

5 
(0

.0
%

)
0/

17
5 

(0
.0

%
)

4/
59

5 
(0

.7
%

)
2/

59
8 

(0
.3

%
)

 �B
l

ac
k/

Bl
ac

k 
Br

iti
sh

1/
24

8 
(0

.4
%

)
0/

24
9 

(0
.0

%
)

0/
17

2 
(0

.0
%

)
0/

17
4 

(0
.0

%
)

2/
17

5 
(1

.1
%

)
1/

17
5 

(0
.6

%
)

3/
59

5 
(0

.5
%

)
1/

59
8 

(0
.2

%
)

 �
M

ix
ed

/m
ul

tip
le

/o
th

er
 e

th
ni

c 
gr

ou
p

2/
24

8 
(0

.8
%

)
5/

24
9 

(2
.0

%
)

0/
17

2 
(0

.0
%

)
1/

17
4 

(0
.6

%
)

1/
17

5 
(0

.6
%

)
0/

17
5 

(0
.0

%
)

3/
59

5 
(0

.5
%

)
6/

59
8 

(1
.0

%
)

 �B
o

dy
 m

as
s 

in
de

x†
27

.4
 (2

4.
3,

31
.3

)
27

.8
 (2

5.
3,

30
.8

)
26

.8
 (2

4.
1,

30
.8

)
26

.2
 (2

3.
1,

29
.7

)
27

.8
 (2

4.
9,

31
.5

)
27

.3
 (2

4.
6,

30
.7

)
27

.4
 (2

4.
4,

 3
1.

2)
27

.1
 (2

4.
5,

 3
0.

5)
AS

A 
st

at
us

 �
I

5/
24

5 
(2

.0
4%

)
1/

24
9 

(0
.4

%
)

5/
17

1 
(2

.9
%

)
7/

17
4 

(4
.0

%
)

8/
17

4 
(4

.6
%

)
5/

17
5 

(2
.9

%
)

18
/5

90
 (3

.1
%

)
13

/5
98

 (2
.2

%
)

 �
II

22
/2

45
 (9

.0
0%

)
26

/2
49

 (1
0.

4%
)

10
6/

17
1 

(6
2.

0%
)

10
4/

17
4 

(5
9.

8%
)

12
5/

17
4 

(7
1.

8%
)

12
5/

17
5 

(7
1.

4%
)

25
3/

59
0 

(4
2.

9%
)

25
5/

59
8 

(4
2.

6%
)

 �
III

20
3/

24
5 

(8
2.

9%
)

21
0/

24
9 

(8
4.

3%
)

60
/1

71
 (3

5.
1%

)
63

/1
74

 (3
6.

2%
)

40
/1

74
 (2

3.
0%

)
45

/1
75

 (2
5.

7%
)

30
3/

59
0 

(5
1.

4%
)

31
8/

59
8 

(5
3.

2%
)

 �
IV

15
/2

45
 (6

.1
%

)
12

/2
49

 (4
.8

%
)

0/
17

1
0/

17
4

1/
17

4 
(0

.6
%

)
0/

17
5

16
/5

90
 (2

.7
%

)
12

/5
98

 (2
.0

%
)

M
ed

ic
al

 h
is

to
ry

 �
No

nd
ia

be
tic

20
3/

24
8 

(8
1.

9%
)

20
4/

24
9 

(8
1.

9%
)

14
7/

17
2 

(8
5.

5%
)

15
4/

17
3 

(8
9%

)
15

1/
17

5 
(8

6.
3%

)
15

1/
17

5 
(8

6.
3%

)
50

1/
59

5 
(8

4.
2%

)
50

9/
59

7 
(8

5.
3%

)
 �

DM
 w

ith
 o

ra
l m

ed
ic

at
io

n
26

/2
48

 (1
0.

5%
)

28
/2

49
 (1

1.
2%

)
15

/1
72

 (8
.7

%
)

10
/1

73
 (5

.8
%

)
9/

17
5 

(5
.1

%
)

12
/1

75
 (6

.9
%

)
50

/5
95

 (8
.4

%
)

50
/5

97
 (8

.4
%

)
 �

DM
 w

ith
 in

je
ct

ed
 m

ed
ic

at
io

n
9/

24
8 

(3
.6

%
)

8/
24

9 
(3

.2
%

)
6/

17
2 

(3
.5

%
)

6/
17

3 
(3

.5
%

)
5/

17
5 

(2
.9

%
)

9/
17

5 
(5

.1
%

)
20

/5
95

 (3
.4

%
)

23
/5

97
 (3

.9
%

)
 �

Di
et

-c
on

tro
lle

d 
DM

10
/2

48
 (4

.0
%

)
9/

24
9 

(3
.6

%
)

4/
17

2 
(2

.3
%

)
3/

17
3 

(1
.7

%
)

10
/1

75
 (5

.7
%

)
3/

17
5 

(1
.7

%
)

24
/5

95
 (4

.0
%

)
15

/5
97

 (2
.5

%
)

 �
No

ns
m

ok
er

12
4/

24
8 

(5
0%

)
12

4/
24

9 
(4

9.
8%

)
54

/1
72

 (3
1.

4%
)

52
/1

74
 (2

9.
9%

)
98

/1
75

 (5
6%

)
92

/1
75

 (5
2.

6%
)

27
6/

59
5 

(4
6.

4%
)

26
8/

59
8 

(4
4.

8%
)

 �E
x

 s
m

ok
er

 fo
r >

1 
m

on
th

10
5/

24
8 

(4
2.

3%
)

97
/2

49
 (3

9%
)

91
/1

72
 (5

2.
9%

)
83

/1
74

 (4
7.

7%
)

62
/1

75
 (3

5.
4%

)
69

/1
75

 (3
9.

4%
)

25
8/

59
5 

(4
3.

4%
)

24
9/

59
8 

(4
1.

6%
)

 �C
u

rr
en

t s
m

ok
er

19
/2

48
 (7

.7
%

)
28

/2
49

 (1
1.

2%
)

27
/1

72
 (1

5.
7%

)
39

/1
74

 (2
2.

4%
)

15
/1

75
 (8

.6
%

)
14

/1
75

 (8
%

)
61

/5
95

 (1
0.

3%
)

81
/5

98
 (1

3.
5%

)
M

ed
ic

at
io

n 
at

 b
as

el
in

e
 �

An
y 

an
al

ge
si

a
12

0/
24

8 
(4

8.
4%

)
13

2/
24

9 
(5

3.
0%

)
65

/1
72

 (3
7.

8%
)

70
/1

74
 (4

0.
2%

)
65

/1
75

 (3
7.

1%
)

45
/1

75
 (2

5.
7%

)
25

0/
59

5 
(4

2.
0%

)
24

7/
59

8 
(4

1.
3%

)
 �

Op
io

id
s‡

12
/1

20
 (1

0.
0%

)
20

/1
32

 (1
5.

2%
)

34
/6

5 
(5

2.
3%

)
25

/7
0 

(3
5.

7%
)

21
/6

5 
(3

2.
3%

)
16

/4
5 

(3
5.

6%
)

67
/2

50
 (2

6.
8%

)
61

/2
47

 (2
4.

7%
)

 �
An

tid
ep

re
ss

an
ts

29
/2

48
 (1

1.
7%

)
26

/2
49

 (1
0.

4%
)

20
/1

72
 (1

1.
6%

)
34

/1
74

 (1
9.

5%
)

19
/1

75
 (1

0.
9%

)
19

/1
75

 (1
0.

9%
)

68
/5

95
 (1

1.
4%

)
79

/5
98

 (1
3.

2%
)

Su
rg

er
y 

re
ce

iv
ed

 �
Lo

w
er

 G
I s

ur
ge

ry
13

7/
17

5 
(7

8.
3%

)
13

2/
17

5 
(7

5.
4%

)
13

7/
59

6 
(1

1.
5%

)
13

2/
59

9 
(1

1.
0%

)
 �

Up
pe

r G
I s

ur
ge

ry
38

/1
75

 (2
1.

7%
)

43
/1

75
 (2

4.
6%

)
38

/5
96

 (3
.2

%
)

43
/5

99
 (3

.6
%

)
 �

Op
en

 s
ur

ge
ry

24
7/

24
7 

(1
00

%
)

24
8/

24
8 

(1
00

%
)

64
/1

69
 (3

7.
9%

)
60

/1
73

 (3
4.

7%
)

93
/1

73
 (5

3.
8%

)
10

1/
17

4 
(5

8.
0%

)
40

4/
58

9 
(6

8.
6%

)
40

9/
59

5 
(6

8.
7%

)
 �

M
in

im
al

 a
cc

es
s 

su
rg

er
y

10
5/

16
9 

(6
2.

1%
)

11
3/

17
3 

(6
5.

3%
)

80
/1

73
 (4

6.
2%

)
73

/1
74

 (4
2.

0%
)

18
5/

58
9 

(3
1.

4%
)

18
6/

59
5 

(3
1.

3%
)

Th
e 

da
ta

 a
re

 n
/N

 (%
) o

r m
ed

ia
n 

an
d 

in
te

rq
ua

rti
le

 ra
ng

e.
*M

is
si

ng
 (p

la
ce

bo
, g

ab
ap

en
tin

): 
ca

rd
ia

c 
(1

, 0
). 

†M
is

si
ng

 (p
la

ce
bo

, g
ab

ap
en

tin
): 

ca
rd

ia
c 

(1
, 1

). 
‡C

od
ei

ne
, t

ra
m

ad
ol

, f
en

ta
ny

l, 
m

or
ph

in
e 

(s
ho

rt 
ac

tin
g 

or
 p

ro
lo

ng
ed

 re
le

as
e)

, o
xy

co
do

ne
 (s

ho
rt 

ac
tin

g 
or

 p
ro

lo
ng

ed
 re

le
as

e)
, d

ih
yd

ro
co

de
in

e,
 o

r b
up

re
no

rp
hi

ne
.

AS
A,

 A
m

er
ic

an
 S

oc
ie

ty
 o

f A
ne

st
he

si
ol

og
is

ts
; D

M
, d

ia
be

te
s 

m
el

lit
us

; G
I, 

ga
st

ro
in

te
st

in
al

.



856	 Anesthesiology 2025; 143:851–61	

Perioperative Medicine

Baos et al.

were well balanced across the groups; the median age was 
68 (interquartile range [IQR], 60 to 74) yr, 794 of 1,195 
(66.4%) patients were male, 1,174 of 1,193 (98.4%) were 
of white/Caucasian ethnicity, and median body mass index 
was 27.3 (24.4 to 30.9) kg/m2 (table 1; supplemental table 
1, https://links.lww.com/ALN/E128).

One participant withdrew consent for their data to be 
used. The analysis population was therefore 1,195 participants. 
In total, 957 of 1,195 (80.1%) participants received all trial 
medication per protocol (487 of 596 [81.7%] in the placebo 
group and 470 of 599 [78.5%] in the gabapentin group). The 
most common protocol deviation was participants receiving 
fewer than the prescribed six capsules of trial medication or 
receiving medication outside of the dosing window (99 of 
596 [16.6%] placebo and 124 of 599 [20.7%] gabapentin). In 
total, 27 participants withdrew after randomization: 13 partic-
ipant decisions after surgery (1 participant moved to a non-
participating institution, and 12 withdrew from follow-up), 2 
due to clinicians deeming the participant no longer eligible, 
and 12 did not undergo surgery in the trial.

Length of Hospital Stay

Six participants died before discharge, four in the cardiac 
specialty (one placebo and three gabapentin) and two in the 

thoracic specialty (both gabapentin). Those in the placebo 
group stayed a median 6.15 (IQR, 4.22 to 8.97) days, and 
those in the gabapentin group stayed a median 5.94 (IQR, 
4.08 to 8.04) days postoperatively (hazard ratio, 1.07; 95% 
CI, 0.95 to 1.20; P = 0.26; fig. 2A). The hazard ratio for 
hospital discharge was similar across the three surgical spe-
cialties (P = 0.94). The target of a 12.5% difference in the 
proportion discharged within 5 days (cardiac and abdom-
inal specialties) or 3 days (thoracic specialty) between the 
groups was not met in any specialty (table 2). The sensitivity 
analyses did not affect the conclusions (supplemental table 
2, https://links.lww.com/ALN/E128), and no subgroup 
differences were identified (fig. 2, B to D; supplemental 
table 3, https://links.lww.com/ALN/E128).

Opioid Consumption

In participants undergoing cardiac surgery, there was 
no difference in the use of opioids, either immediately 
postoperatively or during follow-up. In patients under-
going thoracic surgery, participants in the gabapentin 
group used less opioid medication than those in the 
placebo group on the day of surgery and for the first 
2 postoperative days (day 1: geometric mean 9.4 mg vs. 
13.4 mg IV morphine equivalents; ratio, 0.73; 95% CI, 

Fig. 2.  Primary outcome was the time from surgery to discharge from hospital. (A) Time to discharge by treatment group and surgical spe-
cialty. (B to D) show hazard ratios with 95% CI for time to discharge for the gabapentin group versus the placebo group by subgroup. (B) Open 
and minimally invasive surgery. (C) Male and female recipients. (D) Surgery before and after the COVID-19 pandemic.

https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
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0.54 to 0.99) but not thereafter. Except for day 3, par-
ticipants undergoing abdominal surgery used less opioid 
medication postoperatively (day 1: 8.5 mg vs. 13.8 mg IV 

morphine equivalents; ratio, 0.67; 95% CI, 0.50 to 0.90) 
but not after hospital discharge (fig. 3; supplemental table 
4, https://links.lww.com/ALN/E128). A summary of all 

Table 2.  Time to Hospital Discharge after Surgery

Time from Surgery to Hospital Discharge, days Randomized to Placebo Randomized to Gabapentin Hazard Ratio (95% CI) P Value

All participants, No. 589 593
 � Median (IQR) 6.15 (4.22–8.97) 5.94 (4.08–8.04) 1.07 (0.95–1.20) 0.26
Cardiac, No. 247 248
 � Median (IQR) 7.04 (5.38–10.24) 6.97 (5.27–9.20) 1.07 (0.89–1.28)
 � Discharged within 5 days* 26.3% 27.0%
Thoracic, No. 169 171
 � Median (IQR) 3.99 (2.31–6.21) 3.41 (2.93–5.25) 1.09 (0.88–1.36)
 � Discharged within 3 days* 48.5% 50.9%
Abdominal, No. 173 174
 � Median (IQR) 6.15 (4.21–9.17) 5.35 (4.06–8.29) 1.03 (0.83–1.29)
 � Discharged within 5 days* 44.2% 52.3%
Treatment by specialty interaction 0.94

Hazard ratio for time to discharge from hospital after surgery.
*Median length of stay assumed when the study was designed.
IQR, interquartile range.

Fig. 3.  Opioid consumption after surgery to discharge and during follow-up. (A to C) Geometric mean ratios with 95% CI for opioid con-
sumption in the first 5 days after surgery for the gabapentin group versus the placebo group by surgical specialty. (A) Cardiac. (B) Thoracic. 
(C) Abdominal. (D) Opioid consumption during follow-up in the different specialties. GMR, geometric mean ratio.

https://links.lww.com/ALN/E128
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analgesics and adjuvants used by study participants is con-
tained in supplemental table 6 (https://links.lww.com/
ALN/E128).

Pain

The maximum differences in pain measured using the 
NRS were within the first 24 h after surgery. The gab-
apentin group had pain scores of −0.81 (95% CI, −1.12 to 
−0.51) points lower at rest and –0.82 (95% CI, −1.20 to 
−0.44) points lower on movement at 1 h after the surgery. 
This difference reduced toward zero thereafter. At 120 h 
after the surgery, mean differences were −0.040 (95% CI, 
−0.19 to 0.11) points at rest and 0.032 (95% CI, −0.15 to 
0.22) points on movement. The pattern was the same across 
the three surgical specialties (supplemental table 5, https://
links.lww.com/ALN/E128).

The number of participants reporting pain after hospital 
discharge was higher in the gabapentin group compared 
to the placebo group at both 4 weeks (63.4% vs. 53.3%) 
and 4 months (40.6% vs. 33.2%) after the surgery. However, 
where pain was reported, the severity of the pain was simi-
lar in the two groups (geometric mean ratio, 0.99. 95% CI. 
0.90 to 1.08; supplemental table 6, https://links.lww.com/
ALN/E128).

Quality of Life

The gabapentin group had similar five-level EQ-5D util-
ity scores to the placebo group at 4 weeks and 4 months 
(mean difference, −0.014; 95% CI, −0.033 to 0.005) and a 
−0.87 (95% CI, −1.71 to −0.04) point lower SF-12 phys-
ical component score. For the SF-12 mental, the compo-
nent the mean difference was 0.74 (95% CI, −0.39 to 1.87) 
points at 4 weeks and −0.55 (95% CI, −1.61 to 0.51) at 
4 months (supplemental table 7, https://links.lww.com/
ALN/E128).

Safety

Overall, 1,453 adverse events were reported in 433 
participants in the placebo group compared to 1,488 
adverse events in 420 participants in the gabapentin 
group. In addition to these adverse events, 414 SAEs in 
189 (31.7%) participants were reported in the placebo 
group, and 505 SAEs in 195 (32.5%) participants were 
reported in the gabapentin group. Three SAEs (loss of 
consciousness, respiratory depression, and vomiting) in 
the gabapentin group were classified as possible serious 
adverse reactions to the intervention. All resolved with-
out sequelae. The remaining SAEs were classified as “not 
related” (565, 61.5%) or “unlikely to be related” (350, 
38.1%). There were 18 deaths: 8 in the placebo group and 
10 in the gabapentin group. Details of all adverse events 
are available in supplemental tables 8 and 9 (https://
links.lww.com/ALN/E128).

Discussion

Statement of Principal Findings

The GAP Study has shown that among patients undergo-
ing major surgery, the addition of gabapentin (600 mg pre-
operatively and 300 mg twice a day postoperatively for 2 
days) to multimodal analgesic regimes did not reduce hos-
pital length of stay or improve quality of life after surgery. 
Participants in the gabapentin group used one quarter to 
one third less opioid medication in-hospital and reported 
slightly less pain in the first 24 h after surgery, although the 
reduction in pain was well below the minimal clinically 
important difference. The small reductions in opioid use did 
not translate into fewer adverse events. There was no dif-
ference in opioid consumption after discharge. Participants 
who took gabapentin had a higher incidence of pain at 4 
months, but where pain was reported, at a similar severity 
to the placebo group.

Interpretation in the Context of Existing/Other Evidence

The most recent comprehensive meta-analysis,14 including 
281 trials (24,682 participants), showed no clinically mean-
ingful benefit of gabapentinoids on acute or chronic pain 
after surgery. Only 17 of 281 (2,463 participants) trials in 
this meta-analysis examined length of hospital stay. Length 
of stay is important, as it is reflective of all harms and bene-
fits in the peri- and postoperative period, which are import-
ant to both patients and healthcare providers.23 While many 
studies of gabapentin in the perioperative period (including 
the GAP Study) report statistically significant differences in 
pain scores or opioid use, very few show clinically import-
ant differences in pain (10-mm difference on a 100-mm 
visual analog score24) or time to cessation of pain.25 The 
mean NRS scores in the GAP Study were lower in the 
gabapentin group at all in-hospital time points. However, at 
no time point and in no specialty, at rest or on movement, 
was the mean difference in NRS score more than 1 point 
on a 10-point scale. Gabapentin also did not improve the 
incidence of or the experience of longer-term pain.

The GAP Study showed reductions of around one 
quarter to one third in the use of opioids for those under-
going thoracic and abdominal surgery in-hospital. These 
reductions were most marked during the period of inter-
vention (i.e., for the first 2 days after surgery). However, 
these reductions were modest when viewed as absolute 
reductions in opioid use (maximum observed difference: 
abdominal surgery, day 2 postoperatively: placebo median 
21.8 [IQR, 9.9 to 40.3] mg IV morphine equivalents 
versus gabapentin 14.5 (IQR, 4.4 to 32.1) mg IV mor-
phine equivalents). The most cited risks of gabapentin in 
the postoperative period are somnolence and respiratory 
depression, particularly when combined with opioids. 
No serious adverse events of somnolence or respiratory 
depression were reported. Somnolence occurred in 4 

https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
https://links.lww.com/ALN/E128
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participants (0.7%) randomized to placebo and 11 par-
ticipants (1.8%) randomized to gabapentin during the 
trial. Respiratory depression was reported in 3 partici-
pants overall: 1 in the placebo group (0.2%) and 2 in the 
gabapentin group (0.3%). The number of adverse events 
in the neurologic and respiratory Medical Dictionary 
for Regulatory Activities classes was broadly similar (and 
inconsistently distributed) between the gabapentin and 
placebo groups.

Strengths and Weaknesses of the Study

The major strengths of this study are that it was pragmatic, 
at low risk of bias, and integrated in the existing usual care 
pathways for major surgery across a number of centers. It 
was also conducted in three major surgical specialties, ensur-
ing that findings are generalizable to all major body cavity 
surgery. No other study of gabapentin in the perioperative 
setting has included such a wide variety of surgery types.14,25 
Most previous studies were limited to a single specialty and, in 
many cases, a single operation (e.g., hysterectomy, single joint 
replacement). Although more participants were recruited 
from the cardiac (500) than the thoracic (346) and abdomi-
nal (350) surgery specialties, the numbers of patients from the 
latter two specialties met the minimum number needed to 
achieve 80% power to detect the target difference in hospital 
length of stay in each specialty. Therefore, this imbalance in 
recruitment has no impact on the conclusions.

The GAP Study did not test the application of gab-
apentin to other major non–body cavity surgery (e.g., joint 
replacement) or nonmajor (e.g., day care) surgery. Care path-
ways and analgesic regimens for these other types of surgery 
are different, and therefore we cannot fully assess the impact 
of the addition of gabapentin to them. However, given the 
minimal impact of gabapentin on pain scores within the 
GAP Study, we would not anticipate that postoperative pain 
would be significantly improved in other settings as indi-
cated by the most recent meta-analysis.14

Other limitations of the trial include the nonvariable 
dose of gabapentin and the restricted period of the inter-
vention. Therefore, we cannot assess the impact of a higher 
gabapentin dose on pain or the impact of a reduced dose on 
adverse effects in vulnerable populations such as the elderly 
and frail. However, since the NRS at rest were less than 2 of 
10 (below the acceptable pain score at rest of 324), and pain 
scores on movement were less than 4 of 10 from 48 h after 
surgery, the impact of prolonged treatment with gabapentin 
beyond the time period assessed is likely to be limited.

Implications for Clinicians or Policymakers

Guidance for use of gabapentin in the perioperative setting 
varies: Gabapentin is included as a “strong recommenda-
tion” as a component of multimodal analgesia for the man-
agement of postoperative pain in the United States,16 but 
not in Europe.17 The United Kingdom National Institute 

for Health and Care Excellence issued a “recommendation 
for research” for the place of gabapentin in the periopera-
tive setting.15 The findings of this study, taken together with 
previous research,14 suggest that gabapentin should not be 
part of standard perioperative analgesic regimens for unse-
lected patients undergoing major body cavity surgery as it 
provides little benefit for either patients or care providers.

Unanswered Questions and Future Research

The GAP Study was not designed to test the place of gab-
apentin as “rescue” therapy for those whose pain is not 
controllable using conventional multimodal analgesia. The 
place of gabapentin in those with preexisting and persistent 
postsurgical pain must also be answered. Therefore, there is 
potential for studies to investigate the place of gabapentin in 
this setting. However, the differences in NRS between gab-
apentin and placebo at rest and on movement were small 
and clinically insignificant. It is therefore unlikely that it 
will be effective at controlling pain after major surgery, even 
as a rescue therapy.

Conclusions

Among participants undergoing major cardiac, thoracic, 
and abdominal surgery, the addition of gabapentin to 
multimodal analgesic regimes did not result in a clinically 
important change in hospital length of stay, opioid use, acute 
pain, nor quality of life. Participants who took gabapentin 
had a higher incidence of pain at 4 months.

Data Sharing

After publication, anonymized individual participant data 
will be made available upon request to the corresponding 
author for secondary research, conditional on assurance 
from the secondary researcher that the proposed use of 
the data is compliant with the Medical Research Council 
Policy on Data Sharing regarding scientific quality, ethical 
requirements, and value for money. Only data from partic-
ipants who have consented for their data to be shared with 
other researchers will be provided.
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