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Overview

• Gabapentinoid pharmacology
• Animal models
• Human studies
– Experimental and clinical pain models
– Opioid consumption
– Side effects
– Chronic postoperative pain

• Safety concerns

Gabapentinoid pharmacology

• Licensed for epilepsy, neuropathic pain, generalised 
anxiety disorder (pregabalin only)

• Pharmacodynamics
– Ligands at a2d voltage gated neuronal calcium channel

• Pharmacokinetics
– Dose dependent absorption (gabapentin)
– Little hepatic metabolism
– Renal elimination

Gabapentin

Pregabalin

From: Perioperative Gabapentinoids:Choice of Agent, Dose, Timing, and Effects on Chronic Postsurgical Pain
Anesthes. 2013;119(5):1215-1221. doi:10.1097/ALN.0b013e3182a9a89
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Animal studies in acute pain models

• Gabapentin reversed mechanical 
hyperalgesia and tactile allodynia in 
the incised rat hind paw

• More potent against mechanical 
hyperalgesia than tactile allodynia

• Less effective than morphine but 
comparable effects to some NSAIDs

Whiteside G et al. Br J Pharmacol 2009; 141, 85.

Mechanical hyperalgesia

Tactile allodynia 

Acute pain relief in human volunteers

• Randomized, placebo-controlled, 
double-blinded study to assess PD and 
PK  interaction of GBP and morphine in 
12 healthy male volunteers using cold 
pressor test

”Our study reveals both a pharmacodynamic and 
pharmacokinetic interaction between morphine and 

GBP, leading to an increased analgesic effect of 
morphine + GBP. These results and the good 
tolerability of GBP should favor clinical trials 

investigating the clinical relevance of the combination 
of morphine and GBP for treating severe pain.”

Eckhardt K et al. Anesth Anal 2000; 91: 185.

Gabapentinoid peri-operative effects

• Postoperative pain
• Postoperative opioid requirements
– vomiting, pruritus and urinary retention

• Other side effects
– sedation

• Effects on preventing chronic post surgical pain

Pain relief in humans
• Alone, gabapentin is relatively ineffective as an analgesic in acute pain

– Assess efficacy and safety of single dose oral gabapentin compared with placebo in established acute 

postoperative pain

– Systematic review including four unpublished studies

– 177 participants were treated with a single dose of gabapentin 250 mg, 21 with gabapentin 500 mg, 

and 172 with placebo

– At least 50% pain relief over 6 hours was achieved by 15% with gabapentin 250 mg and 5% with 

placebo (NNT 11; 95% CI 6.4-35)

– Reduced requirements for rescue analgesia (NNT 5.8)

– Limited clinical value and inferior to commonly used analgesics

Straube S et al. Cochrane Database of Systematic Reviews 2010, Issue 5. Art. No.: CD008183.
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Gabapentin: opioid sparing effect

• Systematic review and meta-analysis
• 133 randomised controlled trials of 

peri-operative gabapentin vs placebo

• Gabapentin reduced mean (95% CI) 24-h 
morphine-equivalent consumption by 8.44 
(7.26–9.62) mg

• No benefit with pre-emptive administration of 
gabapentin for 24-hour morphine 
consumption (MD -0.11mg; -1.59 mg to 1.36 
mg; p=0.88) or postoperative pain scores 

Doleman B et al. Anaesthesia 2015; 70: 1186.
Doleman B et al. Glob Anesth Perioper Med 2016; 2: 186.

Pregabalin: opioid sparing effect

• Ninety-seven randomized 
clinical trials with 7201 
patients

• 24 h i.v. morphine 
consumption was reported in 
11 trials with overall low risk 
of bias

• Reduction of 5.8 mg (TSA 
adjusted CI 3.2 - 8.5)

Fabritius ML et al. Br J Anaesth 2017; 119: 775.

Opioid side effects

• Gabapentin and pregabalin reduce vomiting, pruritus and urinary retention 

• Five studies provided data on nausea (265 patients), 4 on vomiting (215 patients), 3 
on sedation (140 patients), and 2 on urinary retention (100 patients) during 20–24 
postoperative hours after a single dose of gabapentin 1200 mg administered 1–2 h 
before surgery

• NNTs to prevent nausea, vomiting, or urinary retention were 25, 6, and 7 
respectively

• NNH for gabapentin to produce excessive sedation or dizziness were 35 and 12 
respectively 

Tiippana E et al. Anesth Analg 2007; 104: 1545. 

Effect on functional outcomes

• 184 patients in a randomized, double-blind, placebo-
controlled study

• Randomly assigned to receive either pregabalin 150 mg or 
placebo and then after surgery, patients received 
pregabalin 75 mg or placebo twice daily in hospital and for 
7 days after discharge

• Pregabalin group used less morphine [39.85 ± 28.1 mg] 
than the placebo group [54.01 ±31.2 mg] in the first 24 h 
after surgery (P<0.01)

• Pain scores were significantly lower in the pregabalin 
group on days 1–7 after hospital discharge and the 
pregabalin group required less adjunctive opioid 
medication (Percocet) 1 week after hospital discharge 
(P<0.05)

Clarke HA et al. Br J Anaesth. 2015; 115: 903.
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Effect on functional outcomes

Clarke HA et al. Br J Anaesth. 2015; 115: 903.

• Perioperative administration of pregabalin did not improve pain or 
physical function at 6 weeks or 3 months after total hip arthroplasty

Prevention of persistent post-surgical pain (1)

• Cochrane systematic review
• Oral gabapentin (10 RCTs), oral pregabalin (5 RCTs)
• No statistically significant reduction in the incidence of chronic 

pain after surgery following treatment with gabapentin or 
pregabalin

• Pregabalin reduced wound site pain at 3 months (OR 0.70; 95% 
CI 0.51-0.95), although influence by outcome in one positive 
study in cardiac surgery

• Large degree of heterogeneity and results reflect significant 
uncertainty

Chaparro LE et al. Cochrane Database of Systematic Reviews 2013 Issue 7. Art. No.: CD008307

Prevention of persistent post-surgical pain (2)

• Systematic and meta-analysis across a 
range of procedures

• Gabapentin
– 8 studies
– 6 trials demonstrated a moderate-to-large 

reduction in the development of CPSP (pooled 
OR 0.52; 95% CI 0.27 to 0.98; P = 0.04)

• Pregabalin
– 3 studies
– 2 trials  found a very large reduction in the 

development of CPSP (pooled OR 0.09; 95% 
CI, 0.02 to 0.79; P = 0.007)

– Inclusion of 3 additional unpublished studies
– No longer found benefit in preventing 

persistent post-surgical pain (pooled OR 0.73; 
95% CI 0.28 to 1.89; P = 0.51) 

Clarke H et al. Anesth Analg 2012; 115:428. 

NIHR funded study:
Gabapentin in postoperative pain (GAP) study 
• Placebo controlled RCT
• Participants receive placebo or gabapentin 600 mg given preoperatively as 

premed and 300 mg b.d. for two days postoperatively with local 
multimodal analgesic regimens

• Adults who are undergoing non-emergency cardiothoracic or abdominal 
surgery

• Pain intensity and opioid consumption assessed at 1, 4 and 12 hours after 
surgery and then twice a day until discharge

• Long-term follow up at approximately four weeks and four months after 
randomisation for information on pain, adverse events, resource use and 
quality of life

• Primary outcome:
– Time from start of surgery to hospital discharge
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Pregabalin and gabapentin misuse

• Only a small proportion benefit sufficiently to notice an 
improvement in QoL 

• Prescribing for patients with a known or suspected 
history of dependence, misuse, diversion may place 
these people at greater risks 

• No patient should normally be excluded from access to 
medicines that may help them simply because of a 
current or past problem with misuse or dependence, 
increased monitoring may be required if prescription is 
appropriate 

• Misuse has been reported for some years in clients 
attending substance misuse treatment and recovery 
services, and within secure environment settings

Increasing safety concerns 

• 12.1 % of all urine specimens from patients with opioid 

addiction found to be positive for pregabalin. None of the 
patients concerned had a medical indication for using 
pregabalin

• More likely to be prescribed gabapentin or pregabalin if

– previous substance use disorder treatment or diagnosis (aOR 1.41, 

95 % CI 1.31–1.52)

– previously been dispensed high doses of drugs with abuse potential 

(aOR 1.77, 95 % CI 1.62–1.94)

Grosshans M et al. Eur J Clin Pharmacol 2013; Boden R et Eur J Clin Pharmacol 2014.

Gabapentinoids have come to be used for a wider range of 
indications than is supported by the evidence or their 
licensing, and they have sometimes been prescribed in 
place of opioids or benzodiazepines in the likely-mistaken 
belief that they are less liable to misuse or dependence, 
and lack of awareness of the withdrawal problems that can 
arise when prescribing is stopped. 

Gabapentinoid related deaths in UK
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Gabapentinoids, opioids and respiratory 
depression
• Gabapentinoids are reversible inhibitors of GABA transaminase 

and have an inhibitory effects on the respiratory centre in the 
medulla

• Gabapentinoids reverse tolerance to opioid effects and 
potentiate respiratory depression

Kaplovitch E et al. PLoS ONE 2015; 10(8): e0134550. Gomes T et al. PLoS Med 2017; 14(10): e1002396.

Naloxone utilisation in postoperative period

• Case control study
• Single US centre
• Identified patients undergoing general 

anaesthesia discharged to standard 
postoperative wards and administered 
naloxone

• 128 patients received naloxone after 
operation [OR 1.2 (95% CI 1.0 -1.4) per 
1000 general anaesthetics]

• Continuing chronic gabapentinoids after 
operation increased the risk of naloxone 
administration, with longer hospitalisation 
and increased delirium

Deljou A et al. Br J Anaesth 2018; 120: 798.

Summary

• Novel mechanism of action compared with other perioperative 
analgesics

• Lack of analgesic effectiveness alone
• However, in combination with opioids
– Reduce opioid consumption
– Fewer opioid related side effects
– But increased sedation

• Overall place in therapy remains unclear


