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Gabapentinoids and neuropathic pain agents

Alpha-2-delta calcium channel ligands developed as anticonvulsants and repurposed for neuropathic
pain, now carrying an FDA respiratory-depression warning driven largely by their interaction with
opioids.
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Quick revision

One Liner: Gabapentin and pregabalin bind the alpha-2-delta subunit of presynaptic voltage-gated calcium channels,
reducing excitatory neurotransmitter release; both carry FDA warnings for respiratory depression, driven substantially
by co-use with opioids or other CNS depressants.

1. Mechanism: bind the alpha-2-delta-1 subunit of presynaptic voltage-gated calcium channels, reducing calcium influx
and decreasing release of excitatory neurotransmitters. [2]

2. Gabapentin is FDA-approved for postherpetic neuralgia and as adjunctive therapy for partial seizures; pregabalin
additionally covers diabetic peripheral neuropathy, spinal cord injury pain and fibromyalgia. [1][2]

3. Common adverse effects are CNS-predominant: somnolence, dizziness, ataxia, peripheral oedema and, with
pregabalin, dose-dependent weight gain up to 14% at 600 mg/day. [2]

4. Pregabalin's label documents postmarketing reports of life-threatening or fatal respiratory depression when
combined with opioids or other CNS depressants, or in patients with underlying respiratory impairment. [3]

5. Gabapentin's own literature likewise reports respiratory depression and sedation, occasionally fatal, when combined
with opioids. [1]

6. Pregabalin is a federally controlled Schedule V substance; several US states have reclassified gabapentin as
Schedule V too, reflecting recognised misuse potential, particularly alongside opioids. [3][1]

7. Both drugs require dose adjustment in renal impairment because they are renally eliminated. [1][2]

8. Pregabalin's label specifically directs tapering over a minimum of one week when discontinuing, rather than abrupt
cessation, to avoid insomnia, nausea, headache, anxiety, hyperhidrosis and diarrhoea. [3]

Overview

1. Gabapentin and pregabalin, the two agents that define this class, were both developed originally as anticonvulsants
and share a single core mechanism: binding the alpha-2-delta-1 subunit of presynaptic voltage-gated calcium
channels, which reduces calcium influx and decreases release of excitatory neurotransmitters. That mechanism
underlies both their anticonvulsant and their analgesic use in neuropathic pain, despite the class name's misleading
echo of GABA - neither drug is a direct GABA receptor agonist. [2]

2. Their approved indications overlap but are not identical. Gabapentin is FDA-approved for postherpetic neuralgia and
as adjunctive therapy for partial-onset seizures. Pregabalin covers a wider labelled range: diabetic peripheral
neuropathy, postherpetic neuralgia, spinal cord injury neuropathic pain, fiboromyalgia, and adjunctive partial-onset
seizure therapy. Both are used off-label for other neuropathic pain conditions in practice. [1][2]

3. The safety story that now dominates this class is respiratory depression, documented in postmarketing reports as
life-threatening or fatal when a gabapentinoid is combined with an opioid or other CNS depressant, or used in a patient
with underlying respiratory impairment. Alongside this, both drugs carry recognised misuse potential - pregabalin is a
federal Schedule V controlled substance, and several US states have independently reclassified gabapentin the same
way - and pregabalin's label specifically instructs a gradual taper rather than abrupt discontinuation. [3][1]
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Classification and drug examples

Intro: The class is effectively defined by two drugs sharing one mechanism; they are best distinguished by labelled
indication breadth and by regulatory scheduling status.

Name: Alpha-2-delta ligands (gabapentinoids)

Note: Share the calcium-channel mechanism,; differ in labelled indications and controlled-substance status.

1. Name: Gabapentin

1. Route: Oral

1. Note: FDA-approved for postherpetic neuralgia and adjunctive partial seizure therapy; Schedule V in several US
states. [1]

2. Name: Pregabalin

Lyrica

2. Route: Oral

2. Note: Broader FDA label than gabapentin, covering fibromyalgia and diabetic peripheral neuropathy; federal
Schedule V. [2][3] [1][2]

Mechanism of action

Summary: Gabapentin and pregabalin bind the alpha-2-delta-1 subunit of presynaptic voltage-gated calcium channels.
Reduced calcium influx decreases release of excitatory neurotransmitters, which underlies both the anticonvulsant
effect and the analgesic effect in neuropathic pain, where abnormal neuronal excitability is the underlying problem.
Target: Alpha-2-delta-1 subunit of presynaptic voltage-gated calcium channels

Cidal Static: Not applicable - this class treats neuropathic pain and seizures, not an infectious organism.

Kill Kinetics: Not applicable in the antimicrobial sense; effect tracks plasma concentration and renal function, since both
drugs are renally eliminated.

1. Step: 1

1. Title: The drug binds the alpha-2-delta-1 subunit

1. Detail: Gabapentin and pregabalin show high-affinity binding to the alpha-2-delta-1 subunit of voltage-gated calcium
channels, widely distributed in the CNS. [2]

2. Step: 2

2. Title: Presynaptic calcium influx is reduced

2. Detail: Binding at this subunit reduces calcium influx into the presynaptic terminal when the neuron depolarises. [2]
3. Step: 3

3. Title: Excitatory neurotransmitter release falls

3. Detail: With less presynaptic calcium available, release of excitatory neurotransmitters - including glutamate - is
reduced. [2][1]

4. Step: 4

4. Title: Abnormal neuronal excitability is dampened

4. Detail: In neuropathic pain and in seizure disorders, abnormal excitatory signalling drives symptoms; reducing that
excitatory drive is the shared basis for the anticonvulsant and analgesic effects. [1]

5. Step: 5

5. Title: The same broad CNS distribution explains the sedative and respiratory effects

5. Detall: Because alpha-2-delta subunits are widely distributed in the CNS rather than confined to pain or seizure
circuits, the same mechanism that relieves pain also produces somnolence, dizziness and, particularly in combination
with other CNS depressants, respiratory depression. [2][3]
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Major clinical uses

. Drug: Gabapentin

. Indication: Postherpetic neuralgia

. Line: FDA-approved indication

. Note: Also used off-label for other neuropathic pain conditions. [1]

. Drug: Gabapentin

. Indication: Adjunctive therapy for partial-onset seizures

. Line: FDA-approved indication

. Note: Used alongside, not instead of, primary anticonvulsant therapy in this indication. [1]
. Drug: Pregabalin

. Indication: Diabetic peripheral neuropathy and postherpetic neuralgia

. Line: FDA-approved indication

. Note: One of the more common real-world uses for neuropathic pain. [2]

. Drug: Pregabalin

. Indication: Fibromyalgia

. Line: FDA-approved indication

. Note: A labelled indication pregabalin has that gabapentin does not. [2]

. Drug: Pregabalin

. Indication: Neuropathic pain associated with spinal cord injury

. Line: FDA-approved indication

. Note: Choice between agents should weigh individual tolerability and renal function. [2]
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Pharmacokinetics

. Drug: Gabapentin

. Route: Oral

. Absorption: Oral, with nonlinear (saturable) absorption at higher doses

. Csf Penetration: Crosses to CNS, consistent with its site of action

. Metabolism: Not hepatically metabolised

. Elimination: Renal, unchanged

. Half Life: See prescribing reference

. Dose Adjust: Requires adjustment based on creatinine clearance [1]

. Drug: Pregabalin

. Route: Oral

. Absorption: Oral, with linear (dose-proportional) absorption, unlike gabapentin

. Csf Penetration: Crosses to CNS, consistent with its site of action

. Metabolism: Minimal hepatic metabolism

. Elimination: Renal, largely unchanged

. Half Life: See prescribing reference

. Dose Adjust: Requires adjustment when creatinine clearance is below 60 mL/min [2]

. This page gives no dose regimens by design. Dosing depends on the indication, renal function, concurrent CNS
depressant use and individual tolerability, and must come from a current prescribing reference and the treating
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clinician.
2. When stopping a gabapentinoid, tapering rather than abrupt discontinuation is directed on the pregabalin label
specifically because of a documented withdrawal syndrome; any change should be made with the prescribing clinician.

(3]
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Adverse effects

1. Effect: Somnolence and dizziness

1. Detail: The most frequently reported adverse events and a leading cause of treatment discontinuation for both drugs.
(2]

2. Effect: Peripheral oedema

2. Detail: Reported with both agents; not consistently associated with cardiovascular complications in patients without
pre-existing heart or peripheral vascular disease according to pregabalin's short-term trial data. [3]

3. Effect: Weight gain (pregabalin)

3. Detail: Dose-dependent, reported up to 14% of patients at 600 mg/day. [2]

1. Effect: Respiratory depression

1. Detail: Postmarketing reports describe life-threatening or fatal respiratory depression with gabapentinoids, occurring
particularly with concomitant opioids or other CNS depressants, or in patients with underlying respiratory impairment.
1. Action: Use particular caution and closer monitoring when combining a gabapentinoid with an opioid or other CNS
depressant, or in patients with reduced respiratory reserve. [3][1]

2. Effect: Angioedema (pregabalin)

2. Detail: Postmarketing reports of swelling of the face, mouth (tongue, lips, gums) and neck (throat, larynx) during
initial or chronic treatment.

2. Action: Discontinue immediately if angioedema signs occur and seek emergency care for airway involvement. [3]
3. Effect: Withdrawal syndrome on abrupt discontinuation

3. Detail: Insomnia, nausea, headache, anxiety, hyperhidrosis and diarrhoea have been reported following abrupt
cessation.

3. Action: Taper over a minimum of one week (pregabalin label) under clinical guidance rather than stopping abruptly.
3]

Drug: Gabapentin and pregabalin, in combination with opioids

Effect: Increased risk of respiratory depression and opioid-related death beyond the risk of either drug alone. [1][3]

Contraindications, precautions and interactions

Known hypersensitivity to pregabalin or gabapentin, or to any component of the specific product. [3]

1. Concurrent opioid or other CNS depressant use, or underlying respiratory impairment such as COPD. [3]
2. Renal impairment, given renal elimination of both drugs. [1][2]

3. Elderly patients, who are at higher risk of respiratory depression per the FDA-recognised risk factors. [3]
4. History of substance misuse, given the class's recognised misuse potential. [1]

With: Opioids and other CNS depressants (benzodiazepines, alcohol)

Effect: Synergistic sedation and raised risk of life-threatening or fatal respiratory depression. [3][1]

Comparison tables

Title: Gabapentin versus pregabalin

Caption: Same mechanism, different labelled scope and regulatory status. A prescribing reference and the treating
clinician govern actual therapy.

. Key: feature

. Label: Feature

. Key: gabapentin

. Label: Gabapentin

. Key: pregabalin

. Label: Pregabalin
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. Feature: FDA-approved pain indication(s)

. Gabapentin: Postherpetic neuralgia

. Pregabalin: Diabetic peripheral neuropathy, postherpetic neuralgia, spinal cord injury pain, fibromyalgia [1][2]
. Feature: Oral absorption

. Gabapentin: Nonlinear (saturable)

. Pregabalin: Linear (dose-proportional) [2]

. Feature: Controlled substance status

. Gabapentin: Not federally scheduled; Schedule V in several US states

. Pregabalin: Federal Schedule V [1][3]
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High-yield exam pearls

1. Pearl: The name gives away the mechanism.

1. Why: "Alpha-2-delta ligand" is not marketing language - both gabapentin and pregabalin bind the alpha-2-delta
subunit of presynaptic voltage-gated calcium channels, which is the shared mechanistic thread across the whole class,
distinguishing it from both opioids and NSAIDs. [2]

2. Pearl: The respiratory warning is mostly a combination-therapy story.

2. Why: The strongest evidence for serious breathing problems with gabapentinoids comes from co-administration with
opioids or other CNS depressants, or in patients with respiratory risk factors like COPD - not necessarily from the
gabapentinoid alone in an otherwise healthy person. [3]

3. Pearl: Pregabalin has a broader label than gabapentin despite the same core mechanism.

3. Why: Pregabalin is specifically FDA-approved for fibromyalgia and diabetic peripheral neuropathy in addition to
postherpetic neuralgia and seizures, while gabapentin's approved indications are narrower - a distinction worth
knowing even though the two are frequently discussed interchangeably. [1][2]

4. Pearl: Stopping abruptly is a withdrawal risk, not just an inconvenience.

4. Why: Pregabalin's label specifically instructs tapering over a minimum of one week, because abrupt discontinuation
can produce insomnia, nausea, headache, anxiety, hyperhidrosis and diarrhoea - a real withdrawal syndrome, not
simply loss of benefit. [3]

5. Pearl: Scheduling reflects real-world misuse, especially with opioids.

5. Why: Pregabalin is federally Schedule V, and several US states have independently reclassified gabapentin the
same way - a direct regulatory response to documented misuse, particularly in patients who also use opioids. [1]

Common exam traps

1. Trap: "Gabapentin and pregabalin are not controlled substances because they are not opioids."

1. Correction: Pregabalin is a federal Schedule V controlled substance, and gabapentin has been reclassified as
Schedule V in several US states because of documented misuse potential, particularly in combination with opioids.
[3][1]

2. Trap: "Gabapentinoids are safe to combine freely with opioids since neither is a strong sedative alone."

2. Correction: This is exactly the combination the FDA-documented postmarketing reports flag: life-threatening or fatal
respiratory depression has occurred when gabapentinoids are combined with opioids or other CNS depressants, even
though either drug alone may seem modest in sedative effect. [3][1]

3. Trap: "Gabapentin and pregabalin have identical FDA-approved indications since they share a mechanism."

3. Correction: They share the alpha-2-delta mechanism, but their approved indications differ: pregabalin specifically
covers fibromyalgia and diabetic peripheral neuropathy, which are not FDA-approved gabapentin indications. [1][2]

4. Trap: "These drugs can be stopped abruptly since they are not opioids or benzodiazepines."

4. Correction: Pregabalin's label specifically directs a taper over at least one week; abrupt discontinuation is associated
with a genuine withdrawal syndrome including insomnia, nausea, headache and anxiety. [3]
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Self-test questions

1. Question: What is the shared molecular mechanism of gabapentin and pregabalin?

1. Both block presynaptic voltage-gated calcium channels by binding the alpha-2-delta subunit, reducing release of
excitatory neurotransmitters

2. Both are GABA-A receptor agonists, directly mimicking GABA

3. Both block voltage-gated sodium channels, similar to local anaesthetics

4. Both act as mu-opioid receptor partial agonists

1. Explanation: Despite the name 'gabapentinoid’ suggesting a GABA mechanism, both drugs act by binding the
alpha-2-delta subunit of presynaptic voltage-gated calcium channels, which reduces calcium influx and decreases
release of excitatory neurotransmitters - they do not directly act at GABA receptors. [2]

2. Question: Under what circumstance does the strongest evidence for gabapentinoid-related respiratory depression
apply?

1. Only when the drug is taken alone by a young, healthy adult

2. When combined with opioids or other CNS depressants, or in patients with underlying respiratory impairment such
as COPD

3. Only in patients under 18 years of age

4. Gabapentinoids have never been associated with respiratory depression

2. Explanation: Postmarketing reports of life-threatening or fatal respiratory depression with gabapentinoids are
concentrated in patients also taking opioids or other CNS depressants, or those with underlying respiratory impairment
- the FDA's warning specifically names these risk factors. [3]

3. Question: Which FDA-approved indication belongs to pregabalin but not gabapentin?

1. Postherpetic neuralgia

2. Fibromyalgia

3. Adjunctive therapy for partial-onset seizures

4. Neither drug has any FDA-approved indication

3. Explanation: Pregabalin carries FDA approval for fiboromyalgia (as well as diabetic peripheral neuropathy and spinal
cord injury pain) that gabapentin does not share, even though both drugs are approved for postherpetic neuralgia and
used for seizure-related indications. [1][2]

4. Question: Why does pregabalin's label specifically direct tapering over at least one week when stopping the drug?
1. Because tapering has no clinical basis and is a purely precautionary instruction

2. Because abrupt discontinuation is associated with a withdrawal syndrome including insomnia, nausea, headache,
anxiety, hyperhidrosis and diarrhoea

3. Because the drug is not eliminated from the body unless tapered

4. Because tapering prevents an allergic skin reaction

4. Explanation: Pregabalin's prescribing information documents insomnia, nausea, headache, anxiety, hyperhidrosis
and diarrhoea following abrupt discontinuation. Tapering over a minimum of one week is the specific, labelled way to
reduce this withdrawal syndrome. [3]

5. Question: What regulatory fact reflects documented misuse potential in this drug class?

1. Neither gabapentin nor pregabalin has ever been subject to any controlled-substance scheduling

2. Pregabalin is a federal Schedule V controlled substance, and several US states have separately reclassified
gabapentin as Schedule V

3. Both drugs are Schedule 11, the same as most opioids

4. Scheduling applies only to the paediatric formulations of these drugs

5. Explanation: Pregabalin is federally classified as a Schedule V controlled substance. Gabapentin, while not federally
scheduled, has been independently reclassified as Schedule V by several US states in response to documented
misuse, particularly alongside opioids. [3][1]
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Frequently asked questions

1. Question: Do gabapentin and pregabalin work through GABA, given the name 'gabapentinoid'?

1. Answer: No. Despite the name, neither drug is a direct GABA receptor agonist. Both work by binding the
alpha-2-delta-1 subunit of presynaptic voltage-gated calcium channels, reducing release of excitatory
neurotransmitters. [2]

2. Question: Is it dangerous to take a gabapentinoid together with an opioid?

2. Answer: This combination carries a specifically documented risk: postmarketing reports describe life-threatening or
fatal respiratory depression when gabapentinoids are combined with opioids or other CNS depressants. Any
combination should be prescribed and monitored by a clinician who is aware of both medicines being used. [3][1]

3. Question: Is it safe to stop taking pregabalin or gabapentin suddenly once it no longer seems needed?

3. Answer: Stopping should be discussed with the prescribing clinician rather than done independently. Pregabalin's
label specifically recommends tapering over at least one week, because abrupt discontinuation has been associated
with a withdrawal syndrome including insomnia, nausea, headache and anxiety. [3]

4. Question: Why are gabapentin and pregabalin controlled substances if they are not opioids?

4. Answer: Regulatory scheduling reflects documented misuse potential, not just the presence or absence of opioid
activity. Pregabalin is a federal Schedule V controlled substance, and several US states have independently
reclassified gabapentin the same way, largely in response to misuse patterns observed alongside opioid use. [3][1]
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For education only. This guide does not replace professional medical advice. Do not use it to choose or change
treatment.
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