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1 Abstract
Introduction. Post-herpetic neuralgia (PHN) is the most common chronic complication of herpes zoster and also one of
the most troublesome. It is a prime example of typical neuropathic pain which in many cases contributes to a significant
reduction in the patient’s quality of life. Despite the emergence of a prophylactic method in the form of a vaccine, PHN
continues to be a significant problem, particularly affecting the elderly and immunocompromised individuals.
Objective. The aim of this review is to summarize the knowledge contained in the current literature on the available oral
and topical medications for the treatment of neuropathic pain in PHN. An area of particular focus was the effectiveness
and safety of their use.
Review Methods. The review is based on 49 scientific publications found in PubMed, PubMedCentral, NCBl and Via Medica
Journals databases published between 2008-2024.
Brief description of the state of knowledge. Current treatment of PHN is mainly based on pharmacological therapy.
Both oral and topical drugs belonging to a variety of groups are used. Gabapentinoids, tricyclic anti-depressants and, in
some circumstances, lidocaine 5% patches, are considered first-line medications. In contrast, capsaicin 8% and opioids are
considered second-line medications. The use of multimodal therapy is becoming widespread due to the relatively frequent
ineffectiveness of pain management during monotherapy.
Summary. Despite the wide range of methods available for use in the treatment of neuropathic pain, management of
PHN continues to be a challenging task. Multimodal therapy using medications with different mechanisms of action and
an individualized approach to drug selection based on the specific clinical case are crucial for treatment success.
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INTRODUCTION

Definition and epidemiology. Post-herpetic neuralgia
(PHN) is defined as unilateral chronic neuropathic pain
within the dermatomes, usually of a burning, stabbing or
throbbing nature that persists for at least three months after
the development of herpes zoster (HZ) [1, 2]. PHN is the most
common complication of herpes zoster, and the likelihood
of developing it increases with age. It is estimated that about
20% of patients over the age of 65 and as many as 30% over the
age of 80 who contract HZ will develop PHN [3, 4]. Groups
at particular risk of developing post-herpetic neuralgia as a
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consequence of experiencing an episode of HZ are not only
the elderly, but also immunocompromised patients, those
burdened with chronic diseases, and pregnant women [2].

Pathogenesis of postherpetic neuralgia. Under favourable
conditions, when the host’s immune mechanisms are
impaired, the varicella zoster virus is reactivated [5]. The
virus replicates in the dorsal root ganglia of the spinal nerves
triggering an increase in pro-inflammatory cytokines [6].
As a result, pathological inflammatory changes develop,
resulting in a strong local sympathetic response. It causes
nerve ischaemia due to vaso-constriction and their
progressive damage, resulting in neuropathic pain, affecting
both the central and peripheral nerves [3, 7]. The described
changes occurring during the acute phase of herpes zoster
can disintegrate the nervous system and cause, over time,
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a decrease in the activity of descending pain inhibitory
pathways in the central nervous system, enlargement of
sensory areas or changes in the activity of genes that are
responsible for the synthesis of neuropeptides. These changes
are key to the occurrence of the peripheral and central
sensitization phenomenon characteristic of PHN which
results in the ability of spinal cord dorsal horn nerve cells to
spontaneously discharge as a result of their hyperactivity [7].

These structural and functional changes within the nervous
system lead to a range of symptoms that affect patient, such
as, prolonged or intermittent pain of a burning, throbbing or
electric shock-like nature that occurs without the presence
of a stimulus, allodynia (a feeling of pain in response to
a stimulus that does not normally cause it, hyperalgesia
(excessive, disproportionate pain response to a stimulus),
as well as paresthesias and dysesthesias [8].

Available oraland topical medications for pain management
in PHN. Unfortunately, managing neuropathic pain in PHN
is not easy and remains a major health care challenge. Because
PHN primarily affects the elderly, the higher risk of adverse
effects in this population group must be kept in mind when
selecting an appropriate treatment regimen. This is related
to the very common polypharmacotherapy in the elderly,
chronic diseases and metabolic changes resulting from the
aging process. These factors affect the pharmacokinetics of
drugs, while implying therapeutic difficulties for healthcare
professionals [9].

There is no single gold standard for the treatment of
PHN, and the methods with the greatest effectiveness are
characterized by a significant reduction in pain intensity
of at least 50% in less than half of patients [1]. The lack
of up-to-date guidelines strictly focused on post-herpetic
neuralgia (the 2004 American Academy of Neurology [AAN]
guidelines are considered outdated and have been withdrawn,
and are no longer supported by the AAN), and long-term
studies on sufficiently large groups of patients also do not
facilitate the selection of an appropriate treatment pathway
[4]. Nevertheless, multimodal therapy using at least two
drugs with different mechanisms of action appears to be
the best choice in the search for effective pain control as
long as it is safe for the patient. Due to the chronic nature
of a condition like PHN and the fact that it often negatively
affects the patient’s daily functioning, a multidisciplinary
approach that includes psychological and social support is
important [2, 7].

Pharmacological treatment of PHN uses medications
belonging to several groups which differ in both mechanism
of action and potential side-effects. Guidelines for the
treatment of neuropathic pain unanimously recognize
tricyclic anti-depressants (TCAs) and gabapentinoids as
first-line drugs. [4, 10]. Although 5% lidocaine patches used to
be widely reccommended as a first-line drug for the treatment
of PHN [2], at present, however, the various guidelines do not
agree on its efficacy in the treatment of PHN or other types
of neuropathic pain, thus making it difficult to currently
assess whether it should be considered a first- or second-line
pharmaceutical due to conflicting conclusions from various
studies [11, 12]. Capsaicin 8% in a patch or cream, as well as
opioids, are among second-line treatments [8].

Gabapentinoids. Two drugs belonging to the gabapentinoid
group — gabapentin and pregabalin, originally used to treat

epilepsy, are now recommended as first-line treatment in
PHN and other types of neuropathic pain. Gabapentinoids,
despite being analogs of gamma-aminobutyric acid (GABA),
do not bind to its receptors [13, 14]. Their function is based
on attachment to the a28-1 subunit of voltage-gated calcium
channels. Studies suggest that several mechanisms underlie
the analgesic activity of gabapentinoids in neuropathic
pain. It is hypothesized that gabapentinoids inhibit a28-1
subunit-dependent excessive release of neurotransmitters
that modulate pain conduction. They also reduce the
accumulation of a28-1 in synaptic vesicles within the dorsal
root ganglia of spinal nerves, and stimulate the descending
noradrenergic inhibitory system-thereby suppressing
nociceptive transmission [13]. Gabapentin and pregabalin
do not bind to plasma proteins, are not metabolized by liver
enzymes, and thus do not affect the concentrations of drugs
metabolized by cytochrome CYP450. Both drugs are mainly
eliminated in the urine, and their half-lives are very similar
to each other, for gabapentin this is five to seven hours,
depending on the dose, and for pregabalin — about 6.3 hours
[13, 15].

Gabapentin is administered orally and is available in
two forms - an extended-release or immediate-release
formulation [16]. Immediate-release gabapentin has been
confirmed in studies to be more effective than placebo in
treating PHN symptoms at doses between 1,800mg and
3,600mg per day [16, 17]. Such a wide range of therapeutic
dose is related to the non-linear absorption of this drug from
the gastrointestinal tract — the higher the dose, the more its
bioavailability decreases, making it difficult to adequately
titrate the medication and efficiently achieve a therapeutic
effect without causing adverse reactions [15]. The Cochrane
Review also indicated that extended-release formulations
of gabapentin - gastroretentive gabapentin and gabapentin
enacarbil - are more effective than placebo in the treatment of
PHN. They are easier to dose and have greater bioavailability.
The drug in the gastroretentive formulation is absorbed up
to 15h from the gastrointestinal tract, and is taken once
daily [16]. The initial recommended dosage is 900mg per
day, and the goal is to reach a therapeutic dose by gradually
titrating the drug over two weeks [8]. At 1,800mg per day,
its effectiveness in controlling neuropathic pain in PHN was
demonstrated in an 11-week, double-blind, randomized,
placebo-controlled phase three study [18]. Gabapentin
enacarbil is a prodrug, requires less frequent dosing than
the immediate-release formulation of gabapentin, and
provides less variation in plasma drug concentration [19].
The minimum therapeutic dose of gabapentin enacarbil is
1,200mg per day, and is achieved by gradually dosing the
drug over four days [8].

Pregabalin is a drug characterized not only by high
bioavailability but also, unlike gabapentin, by linear
absorption from the gastrointestinal tract which makes its
pharmacokinetics more predictable. After oraladministration,
it reaches its maximum plasma concentration after only one
hour [20]. Based on 14 randomized clinical trials, pregabalin
was more effective than gabapentin in relieving pain in PHN;
on the other hand, it was characterized by more frequent
incidents of side-effects [21]. The recommended initial dosage
is 150mg/day (in two or three divided doses) with gradual
titration over about one week. In contrast, the maximum
recommended and relatively well-tolerated therapeutic dose
is 600mg/day [8, 16].
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As for the adverse effects of gabapentinoids, among the
most common are those affecting the central nervous system
which include dizziness (19% when taking gabapentin), as
well as balance disorders and drowsiness (incidence of 14%
for gabapetin). For pregabalin, the incidence of dizziness
is 24% and drowsiness 17%. Furthermore, gabapentinoids
may induce moderate weight gain — up to 25% of patients
taking pregabalin may be affected. However, it should be
noted that in most patients treated with pregabalin, weight
gain within a year of starting therapy does not exceed 7%
of baseline weight. Gastrointestinal adverse effects, such as
bloating, constipation, appetite disturbance or nausea, are
relatively common [22].

Gabapentinoids can also cause withdrawal symptoms.
In the available case reports, gabapentin withdrawal
symptoms appeared between 12 hours and seven days after
the last dose. The most common were agitation, confusion,
tremor, insomnia, gastric symptoms and excessive sweating,
although isolated cases of akathisia, as well as catatonia and
convulsions, have been documented [23]. It is also important
to keep in mind the risks of using gabapentinoids in patients
with renal failure in the form of toxicity. This is related
to the metabolism of the drugs of this group and their
excretion in the urine. The risk is particularly high in dialysis
patients. Symptoms of toxicity include sedation, confusion,
imbalance, tremors, myoclonus or ataxia. It should be noted
that cases of respiratory depression have also been described
in patients who have been administered a combination of
gabapentinoids and opioids. This makes it imperative that
special care must be taken in the treatment of the elderly, as
respiratory illnesses are very common in this population, as
well as the use of opioid drugs [13].

Tricyclic ant-idepressants. As the name suggests, initially
the main purpose of tricyclic anti-depressants (TCAs) was
to treat depression. Today, despite the lack of approval by
the Food and Drug Administration (FDA), they are widely
used off-label as first-line medications to treat PHN pain
symptoms in the United States and many other countries
[24, 25]. The mechanism of action of this group of drugs is
based on inhibition of the re-uptake of two neurotransmitters
from the post-synaptic gap — norepinephrine and serotonin.
In this way, the noradrenergic and serotonergic descending
inhibitory systems are likely to be stimulated. Furthermore,
TCAs may also modulate the sensation of neuropathic pain
by acting on alpha-adrenergic receptors and blocking sodium
channels [26, 27].

The best-studied and best-studied representative of the
tricyclic antidepressant group is amitriptyline, and its impact
in controlling neuropathic pain can be observed at doses lower
than those required to achieve an antidepressant effect [11].
A meta-analysis of placebo-controlled studies of TCAs using
primarily amitriptyline showed good effects in the treatment of
neuropathic pain (with a Number Needed to Treat of 3.6) [25].
Desipramine and nortriptyline are two other drugs belonging
to the group of tricyclic antidepressants, but the evaluation
of their effectiveness in the treatment of neuropathic pain
syndromes is inconclusive due to conflicting conclusions
from various clinical trials and meta-analyses. [25, 27-29, 30].
Nevertheless, it should be noted that the studies conducted
often included too small groups of patients and lasted too
short a time to provide high-quality data [29, 30]. The use
of TCAs in the treatment of PHN should be started with

low doses (10-25mg/day) and possibly gradually titrated
up to 75-100mg/day depending on the individual patient’s
sensitivity to potential adverse effects [3].

Tricyclic anti-depressants are metabolized in the liver by
enzymes of the cytochrome P450 family, and the half-life for
drugs in this group ranges from 10 - 28 hours [31].

Due to the multitude of receptor interactions, the use of
TCAs is associated with the risk of various side-effects. By
blocking muscarinic receptors and acting cholinergically,
their use can lead to visual disturbances, dry mouth,
tachycardia or constipation. In turn, the consequence of
blocking alpha-adrenergic receptors is the possibility of
orthostatic hypotension or dizziness. In addition, drugs in
this group can also lead to excessive appetite and weight gain
due to their interaction with histamine receptors [31, 32].

Caution should be exercised when using TCAs in cardiac
patients, as they can cause arrhythmias and prolong the
QTec interval. Another group particularly vulnerable to the
side- effects of TCAs are geriatric patients. This is a result
of both the frequent multidrug use in these patients and
age-related changes in metabolism, which can affect the
pharmacokinetics of tricyclic anti-depressants. Additionally,
elderly patients are more sensitive to the cholinolytic
impact of these medications. It is worth considering the
use of desipramine or nortriptyline in this group - their
pharmacokinetics are more linear than amitriptyline, and
they have less cholinolytic activity [32].

Opioids. The first representative of the opioid group of
medications used in the treatment of pain was morphine.
It was isolated from opium as long ago as the early 19th
century. Over time, other substances belonging to the opioid
group were developed, such as tramadol, buprenorphine
and oxycodone. The mechanism of action of these drugs is
based on their effects on opioid receptors. There are three
main types of opioid receptors: MOP - to which most
exogenous opioids have the highest affinity, KOP and DOP.
They are located in the brain and spinal cord as well as
peripherally. The anti-nociceptive effect of opioids is achieved
by stimulating the above receptors — primarily MOP - and
inhibiting the conduction of pain stimuli [33].

In neuropathic pain, the effectiveness of opioid medications
is reduced. It is likely that one of the underlying mechanisms
is a decrease in MOP receptor protein expression in the dorsal
horns of the spinal cord and an increase in the activity of
neuropeptides responsible for transmitting pain stimuli, such
as substance P, in response to nerve tissue damage (33, 34]

Currently, due to the risks they involve, as well as their
low efficacy in managing neuropathic pain, opioids are
considered second-line drugs, and sometimes only third-line
treatment. Opiods can be used in combination therapy with
other drugs and for pain relief in PHN before the intended
therapeutic effect is achieved during titration of TCAs and
gabapentinoids [4, 8]. In PHN, opioid drugs are mainly
administered in oral form, although there are studies and case
reports showing that in certain patients administering them
in transdermal form can provide effective pain control. In
one study, transdermal oxycodone proved effective in a group
of severe paresthesia sufferers and had fewer gastrointestinal
side- effects than the oral form of the drug. Along with
this, opioids in this form can sometimes be more effective
in patients who are prone to non-compliance with dosage
recommendations and oral medications intake [35, 36].
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Opioid treatment, especially long-term, is fraught with
a number of potentially dangerous or life-diminishing
implications. Chronic use of drugs in this group is also
associated with a high risk of psychological and physical
dependence. Among the most common side-effects of opioid
use are constipation and nausea, the first of these disorders
is extremely common and can occur after just a single
dose. Constipation after opioids is a significant problem,
prompting patients to reduce the dosage or discontinue the
drug in order to avoid unwanted discomfort, and this leads
to inadequate analgesia. Other very common adverse effects
include dizziness (which, especially in the elderly, increases
the risk of falls and serious fractures), vomiting, myoclonus
or muscle rigidity. Opiods also depress the respiratory centre
within the brainstem, and therefore should not be used in
patients with respiratory failure.

Theabove side-effects and the risk of developing dependence
make it clear that drugs of this group should be used more
as a second or even third line of PHN treatment, or as part
of multimodal therapy [8, 37 38].

Topical drugs. Lidocaine and capsaicin are used in the
topical treatment of neuropathic pain in PHN. Lidocaine
5% patch is an FDA-approved treatment for PHN in the
United States. In Europe, it is recommended as a first-line
drug, especially for non-severe pain, over alimited area of the
body, and as part of combination therapy with other drugs.
The mechanism of action of Lidocaine in neuropathic pain
is based on stabilizing the membrane potential of neurons
by blocking voltage-gated sodium channels, and inhibiting
ectopic excitations in damaged nerves. Numerous studies on
the effects of lidocaine administered topically in the form
of a patch have conflicting conclusions about its efficacy
in PHN or other neuropathic pain syndromes. Some show
significant pain reduction compared to placebo [1, 3, 8, 39].
One retrospective review, although though including only
eight patients, showed a noticeable reduction in pain as well
as areduction in the area of pain experienced by an average
of 66% after three months of therapy [40]. On the other hand,
one double-blind placebo-controlled clinical trial showed
no significant difference in pain control between the 5%
lidocaine patch and placebo - no less; however, the analysis
noted that such therapy is relatively safe due to its low risk
of side-effects [41]. The 2020 S2k guidelines for the diagnosis
and treatment of herpes zoster and post-herpetic neuralgia,
recommend regarding 5% lidocaine as a second-choice drug
for the treatment of PHN [11].

The advantage of the 5% lidocaine patch is that when
administered in this form, the drug penetrates the
bloodstream in small amounts and is therefore relatively
safe. Side-effects are mainly skin reactions in the area of
patch application - redness, swelling or itching. Systemic
reactions after the use of lidocaine in the form of patches
are extremely rare, and include dizziness, a metallic taste in
the mouth, drowsiness, hypotension, bradycardia and, in
extreme cases — respiratory and cardiac disturbances [42, 43].

Capsaicin 8% patches are currently considered a second-
line medication for post-herpetic neuralgia. Like 5% lidocaine
patches, they are an FDA-approved form of treatment for this
complication of herpes zoster. They can also be used as one
component of combination therapy [8, 27].

Capsaicin is a TRPV1 receptor agonist. After attaching
to these receptors and activating them, there is a release of

vasoactive neuropeptides, among which the main role is
played by substance P. Subsequently, there is an influx of
calcium ions into the interior of nerve cells which disrupts
the functioning of their mitochondria. As a result, nerve
endings become dysfunctional and, consequently, there will
be no nociceptive stimulation in a specific area of capsaicin
action. Such a condition can last from several weeks to as long
as three months, and the dose contained in a single patch is
already sufficient to achieve the desired analgesia [39].

In a meta-analysis of four randomized trials involving
1,272 PHN patients, a single application of an 8% capsaicin
patch to the skin was found to be significantly more effective
in treating neuropathic pain than 0.014% topical capsaicin [8].
In contrast, one observational study described the successful
impact of 8% capsaicin patches on peripheral neuropathic
painin the short and medium term, in addition to a reduction
in the area that the pain covered [44].

Although the use of 8% capsaicin in the form described
above is generally well tolerated, it is also associated with
local adverse effects that cause some patients to discontinue
treatment, mainly pain of a burning nature, pruritus and
erythema. Temporary elevation of blood pressure may also
occur. Due to minimal absorption into the bloodstream when
applied to the skin, the risk of systemic effects is very low [45].

Combination therapy. When monotherapy proves ineffective
and fails to provide adequate analgesia, or side-effects fail
to achieve an effective dose with TCAs or gabapentinoids,
combination, therapy may be an appropriate option for
a patient with PHN. Several studies indicate numerous
benefits and advantages of using a combination of oral and
topical medications to treat postherpetic neuralgia over
monotherapy. By using different mechanisms of action it
is possible to achieve the desired therapeutic result with the
use of two drugs from different groups at lower doses, while
minimizing the risk of adverse effects [7, 8, 24, 46].

The combination of gabapentin and morphine in one study
proved more effective in controlling neuropathic pain in
PHN than using these medications alone. However, the
combination of the two drugs was also associated with a high
incidence of adverse events, such as sedation, constipation,
dry mouth, or nausea and vomiting (3, 8]. The concomitant use
of gabapentinoids and topical medications seems particularly
noteworthy because of the low risk of interactions with other
drugs. The combination of pregabalin and lidocaine 5% has
been shown to be efficient in PHN sufferers in whom other
single-drug treatment options have failed to provide sufficient
pain relief [24].

Future directions in the treatment of post-herpetic
neuralgia. Despite the availability of drugs from different
groups that rely on diverse mechanisms of action, the
treatment of neuropathic pain associated with post-herpetic
neuralgia can be difficult in many patients, sometimes
without satisfactory results. Nevertheless, development
is still underway and research is being conducted on new
pharmaceuticals that may prove effective in the treatment
of PHN in the future [36].

Ketamine is one drug that has manifested effectiveness in
relieving neuropathic pain in several studies on small groups
of patients. Yet more thorough studies on larger groups are
needed to confirm these reports and assess the risk of side-
effects during chronic use [2, 47].
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A group of drugs that may prove effective in the treatment
of neuropathic pain syndromes such as PHN, are type 2
receptor antagonists for Angiotensin I1. A formulation called
Olodanrigan (EMA401) seems particularly interesting. This
is a highly selective antagonist of the aforementioned receptor
for Angiotensin IT which has shown promising results, and a
good safety profile in PHN patients in two phase II trials [36,
48, 49]. However, one of the studies was stopped prematurely
due to hepatotoxicity detected in preclinical studies with
long-term use of Olodanrigan, although it was not observed
in the aforementioned study itself [36, 48].

Other potential future drugs worth mentioning and
currently under research include the adaptor-related kinase
1 inhibitor LX9211, which is presently in Phase II clinical
trials, and LAT8881 which is a fragment of human growth
hormone the action of which is dependent on the peptide-
modifying enzymes LANCL1 and LANCL2 [36].

SUMMARY

Treating pain in post-herpetic neuralgia remains an extremely
challenging task for health care professionals, and despite the
many oral as well as topical medications available, adequate
pain control is relatively often not achieved. The prevalence
of this complication of post-herpetic neuralgia in the elderly,
often burdened with multiple additional diseases and already
taking other medications, makes it important to adequately
know and understand the available treatments, together
with their mechanism of action and potential side-effects.
Currently, oral medications are considered the first-line
treatment — gabapentinoids or tricyclic antidepressants —
appear to be the most appropriate, either in monotherapy or
in combination with topical 5% lidocaine or 8% capsaicin.
Further studies are needed to assess the efficacy and
risks of using specific drugs or combinations of drugs in
specific groups of patients with PHN. This will enable the
development of therapies more tailored to individual cases.
Ongoing research and clinical trials of new drugs give hope
for the emergence of new, safe and effective treatments for
postherpetic neuralgia in the future.

Table 1. Medications used to treat postherpetic neuralgia and their
adverse effects

Line of treatment Medication group Adverse effects

First-line Gabapentinoids Dizziness, balance disorders,
treatment - Pregabalin - drowsiness, weight gain, constipation,
medications Gabapentin nausea, appetite disturbance
Tricyclic Visual disturbances, dry mouth,
antidepressants tachycardia, constipation, orthostatic
- Amitriptyline hypotension, dizziness, arrhythmia, QT
- Desipramine - prolongation, weight gain
Nortriptyline
Second-line Opioids: — Morphine Constipation, nausea, dizziness,
treatment - Tramadol - vomiting, myoclonus, muscle rigidity,
medications Buprenorphine - respiratory disorders
Oxycodone

Topical Lidocaine Mainly skin reactions: redness, swelling,

itching

Topical Capsaicin Pain of a burning nature, pruritus,
erythema - in the area of patch

application
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