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Review Article

Herpes Zoster and Postherpetic Neuralgia: Practical 
Consideration for Prevention and Treatment

Department of Anesthesiology and Pain Medicine, School of Dentistry, Kyungpook National University, Daegu, Korea

Young Hoon Jeon

Herpes zoster (HZ) is a transient disease caused by the reactivation of latent varicella zoster virus (VZV) 
in spinal or cranial sensory ganglia. It is characterized by a painful rash in the affected dermatome. Postherpetic 
neuralgia (PHN) is the most troublesome side effect associated with HZ. However, PHN is often resistant to 
current analgesic treatments such as antidepressants, anticonvulsants, opioids, and topical agents including 
lidocaine patches and capsaicin cream and can persist for several years. The risk factors for reactivation of 
HZ include advanced age and compromised cell-mediated immunity (CMI). Early diagnosis and treatment with 
antiviral agents plus intervention treatments is believed to shorten the duration and severity of acute HZ and 
reduce the risk of PHN. Prophylactic vaccination against VZV can be the best option to prevent or reduce 
the incidence of HZ and PHN. This review focuses on the pathophysiology, clinical features, and management 
of HZ and PHN, as well as the efficacy of the HZ vaccine. (Korean J Pain 2015; 28: 177-184)
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INTRODUCTION

Herpes zoster (HZ) is caused by reactivation of latent 

varicella zoster virus (VZV) in craniospinal sensory neurons 

and is characterized by a painful erythematous rash in the 

affected dermatome. Approximately 20%-30% of people 

will have HZ during their lifetime. The incidence of HZ in-

creases when cell-mediated immunity (CMI) against VZV 

decreases due to aging or immunosuppressive disorders or 

medical treatments. Postherpetic neuralgia (PHN), which 

can last several years, is the most common side effect as-

sociated with HZ [1,2]. The frequency of PHN has been re-

ported to be from 10% to 34% depending on its definition 

[1,2]. If PHN is defined as persistent pain three months af-

ter the onset of the HZ rash, the incidence of PHN is 10% 

to 20% [2,3]. The quality of life of patients experienced by 

patients with PHN can be negatively affected not only by 

the pain, but also by comorbid conditions such as fatigue 

and insomnia, and decreased social activities [4,5]. This 

review focuses on the pathophysiology, clinical features, 

and management of HZ and PHN, as well as the efficacy 

of the HZ vaccine. 
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PATHOPHYSIOLOGY

After resolution of the primary infection with VZV, the 

virus remains latent in the spinal dorsal root ganglia (DRG) 

and cranial sensory ganglia. Declines in CMI against VZV 

may result in a higher occurrence of HZ and PHN. When 

CMI against VZV decreases, the virus replicates in the spi-

nal DRG and cranial sensory ganglia and, subsequently, 

spreads along the peripheral nerves to the skin, leading 

to the painful erythematous rash in the affected derma-

tome [4-6].

The pathophysiology of PHN is poorly understood. 

However, it is certain that HZ affects the central and pe-

ripheral nervous systems, which can subsequently lead to 

the occurrence of PHN. Two main processes play roles in 

the development of PHN: sensitization and deafferentation 

[7,8]. After resolution of the primary infection of VZV, rep-

lication of latent VZV in the sensory ganglia leads to in-

flammatory neural damage, resulting in acute zoster pain 

and PHN. Sometimes motor paresis may occur due to the 

spread of infection and inflammation from the dorsal horn 

to the anterior horn [9]. During the course of HZ, both the 

peripheral and central nervous systems can be injured. In 

skin biopsies taken from patients with PHN, severe deple-

tion of epidermal free nerve endings was found in the in-

volved areas [10,11]. In addition, in an autopsy study of the 

spinal nerves of patients who had experienced HZ, atrophy 

of the DRG was found only in the patients with PHN [12].

Previous research found increases in the subtype of 

voltage-gated sodium channels [13], alteration of volt-

age-gated potassium channels, and increases in transient 

receptor potential vanilloid 1 (TRPV1) in animal studies of 

a neuropathic pain model [14]. In addition, the loss of 

γ-aminobutyric acid (GABA) inhibitory neurons in the DRG 

after nerve injury causes loss of descending inhibition, 

leading to excessive reaction of nociceptive neurons of the 

spinal DRG [15]. The inflammatory mediators released from 

injured tissue, including substance P, bradykinin, hista-

mine, cytokines, and ions (K+, H+) activate peripheral noci-

ceptors directly by lowering the threshold of nociceptors, 

leading to peripheral sensitization [16,17]. These changes 

also increase the ectopic discharge rate of C-fiber 

nociceptors. Thus, repetitive discharge of C-fibers can 

lead to a prolonged response of neurons in the DRG, which 

contributes to central sensitization. Therefore, sensitiza-

tion of the peripheral and/or central nervous systems produces 

spontaneous pain, allodynia, and hyperalgesia [8,16,18]. 

The allodynia and sensory loss in the affected derma-

tomes are associated with deafferentation, which results 

in dorsal horn reorganization [8]. The decreased number 

of C-fibers of the peripheral nerves, in combination with 

deafferentation, induces sprouting of Aβ-fibers, which 

normally transmit innocuous touch and pressure. Aβ-fiber 

rewiring in the DRG, which connects with the pain-trans-

mitting spinothalamic tracts, produces dynamic and tactile 

allodynia [19]. 

CLINICAL MANIFESTATIONS AND DIAGNOSIS

HZ is characterized by unilateral painful vesicles in the 

affected sensory ganglion. The pain from HZ is described 

as burning, throbbing, paresthesia, dysesthesia, and itching. 

The most commonly affected site was found to be the 

thoracic region, followed by the ophthalmic branch of the 

trigeminal nerve [20,21]. 

Seventy-five percent of patients with HZ experience 

prodromal symptoms including pain, general malaise, fe-

ver, and headache, which usually begin a few days before 

the rash develops. Although many clinicians have tried to 

distinguish acute herpetic neuralgia from chronic herpetic 

neuralgia, there is no definite consensus on the definition 

of PHN. However, from the recent studies, it appears valid 

to define three phases of pain following HZ: (1) acute her-

petic neuralgia, defined as pain that occurs within a month 

after the onset of rash; (2) subacute herpetic neuralgia, 

defined as pain that occurs from the acute phase of HZ 

to the chronic phase of PHN; and (3) PHN, defined as pain 

that persists beyond three months after rash appearance. 

It was found that PHN that continues six months after the 

onset of rash is more likely to be obstinately persistent for 

several years [19,21]. Therefore, such pain can be consid-

ered “well-established” PHN (Fig. 1). 

The well-defined risk factors for PHN in patients with 

HZ include older age, the presence of prodromal pain, the 

extent and severity of rash, and the severity of acute HZ 

pain [22]. An age older than 50 and a visual analogue scale 

(VAS) score over 5/10 are predictive of persistent pain at 

three months after the appearance of HZ despite early 

treatment with antiviral medications. Other less replicated 

risk factors for PHN include female gender, location in the 

ophthalmic branch of the trigeminal nerve, greater neuro-

sensory disturbance, and psychosocial distress [23,24].



Young Hoon Jeon / Herpes Zoster and Postherpetic Neuralgia 179

www.epain.org

Fig. 1. The natural progres-
sion of herpes zoster and 
postherpetic neuralgia (PHN).

Diagnostic laboratory tests for HZ include polymerase 

chain reaction (PCR) assay, skin biopsy, immunofluores-

cence assay, and viral isolation. These tests are useful for 

patients with atypical lesions such as herpes simplex, as 

well as those with contact dermatitis and rash. But the re-

sults of these tests differ in terms of sensitivity, specific-

ity, and time to obtain sample. Therefore, these tests have 

limitations for application in the clinical management of HZ 

[25].

TREATMENT OF HZ

The primary goals of management of HZ are to inhibit 

ongoing viral replication, alleviate pain, and prevent com-

plications such as PHN. Treatments for HZ include antiviral 

agents, analgesics, corticosteroids, and neural blockade.

1. Pharmacologic treatment

1) Antiviral agents

Antiviral agents such as acyclovir, famciclovir, and va-

lacyclovir have been shown to reduce acute HZ pain, speed 

lesion healing, and prevent the occurrence of PHN. In clin-

ical trials, the use of antiviral agents is one of the most 

important treatments of HZ. Because antiviral agents have 

a favorable risk-benefit ratio and are well tolerated, clini-

cians should prescribe them for patients with HZ as soon 

as possible. Based on the results of clinical trials, antiviral 

therapy should be initiated within 72 hours of the skin 

eruption [26-28]. However, in clinical practice, antiviral 

treatment is often not initiated within three days after rash 

onset, and the viral replication may persist beyond three 

days from the skin eruption. Therefore, antiviral treatment 

may have benefits for immunocompromised patients, those 

with disseminated HZ, those who have moderate or severe 

pain or rash, those with involvement of non-truncal der-

matomes (e.g., the face), and patients with neurological 

complications, even when it is initiated beyond 72 hours of 

rash onset [25,28].

The antiviral agents can be classified into two types, 

according to their reliance on viral phosphorylation to be 

activated. Acyclovir, famciclovir, and valacyclovir are nu-

cleoside analogues, which are phosphorylated to the active 

triphosphate forms that block viral DNA polymerase, lead-

ing to a decrease of replication of human herpes viruses. 

In general, patient compliance with valacyclovir and famci-

clovir is significantly improved compared to that with acy-

clovir, because valacyclovir and famciclovir are more bio-

available than acyclovir. Thus they require less frequent 

dosing than acyclovir [27].

Foscarnet, vidarabine, and cidofovir, which are not de-

pendent on viral phosphorylation, noncompetitively block 

viral DNA polymerase. In clinical trials, foscarnet is effec-

tive to treat viral infection in patients who have resistance 

to acyclovir [29].

2) Corticosteroids

Treatment with corticosteroids is often used for HZ but 

has no beneficial effects on PHN. When combined with an-

tiviral therapy, oral or intravenous administration of corti-

costeroids significantly attenuates pain from HZ, compared 

with treatment with antiviral therapy alone, but is not ef-

fective for the prevention of PHN [30]. The use of cortico-

steroids is associated with numerous side effects. Therefore 

clinicians may consider corticosteroids in combination with 

antiviral treatment for HZ patients who have severe symp-

toms without contraindications to the therapy [28,30].

3) Analgesics

Antiviral treatment can reduce the acute pain from HZ, 

but most patients will require analgesics. The effective re-

lief of this pain may reduce the risk of progression to PHN. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) or acet-

aminophen can be prescribed, but there are no studies that 

have investigated the analgesic effects of NSAIDs on pain 

from HZ. Opioids have been shown to be effective in de-

creasing acute HZ pain [31]. In addition, adjuvant an-

algesics such as antidepressants and anticonvulsants are 

effective to reduce acute pain from HZ [28]. 

2. Interventional treatment

Interventional treatments including sympathetic block-

ade and neuraxial blockade have been used for the man-

agement of pain caused by HZ and the prevention of the 

development of PHN. However few randomized control tri-
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als (RCTs) on this subject have been conducted. Recently, 

from a RCT conducted in 2006, it was shown that a single 

epidural injection of 80 mg methylprednisolone acetate 

plus bupivacaine significantly reduced acute pain from HZ, 

but was not effective for the prevention of PHN, compared 

to conventional therapy with oral antivirals and analgesics 

[32]. However, in another study, epidural administration of 

bupivacaine plus methylprednisolone was significantly ef-

fective in reducing the incidence of PHN, compared to in-

travenous administration of acyclovir and prednisolone [33]. 

From a recent systemic review on the effect of intervention 

on HZ in general, evidence for epidural administration of 

local anesthetics plus steroids for the treatment of acute 

pain from HZ and the prevention of PHN appears to be 

strong [34]. Within two months of the development of HZ, 

epidural administration of local anesthetics plus steroids 

may prevent the incidence of PHN [34]. Paravertebral block 

(PVB) produces unilateral segmental block including the 

spinal nerve dorsal ramus, communicants, and the sym-

pathetic chain. PVB is easier with a favorable side effect 

profile, but has similar analgesic efficacy, compared to 

epidural block [35]. In recent clinical trials, it was found 

that PVB with local anesthetics plus steroids is effective 

for relief of acute herpetic pain and prevention of the in-

cidence of PHN [36,37]. 

Sympathetic nerve block is often used for HZ patients. 

In a recent RCT in 2012, early sympathetic nerve block for 

facial HZ, in combination with antiviral agents, was found 

to provide significant reduction of the severity and duration 

of pain and to decrease the incidence of the development 

of PHN [38]. RCTs for evaluating the role of selective sym-

pathetic nerve blocks in patients with HZ should be con-

ducted in the future.

TREATMENT OF PHN

PHN is a type of chronic neuropathic pain. Therefore, 

although NSAIDs or acetaminophen are not effective, agents 

for the treatment of neuropathic pain are generally useful 

for the treatment of PHN. However, PHN is often resistant 

to the current pharmacologic treatments. A multimodal 

analgesic treatment strategy should be provided to balance 

the efficacy and tolerability of the medication regimen [39]. 

1. Pharmacologic treatment

1) Antidepressants

Tricyclic antidepressants (TCAs) such as tertiary amines 

(amitriptyline) and the secondary amines (nortriptyline and 

desipramine) have shown efficacy in decreasing the chron-

ic pain of PHN and should be considered in patients when 

conventional analgesic therapy is not effective to control 

pain from HZ. It has been demonstrated that TCAs exert 

analgesic effects by prohibiting the reuptake of serotonin 

and norepinephrine at presynaptic nerve terminals and 

blocking sodium channels. In the clinical trials and meta- 

analysis of the TCAs, their number needed to treat (NNT) 

in the management of PHN was 2.1-2.6 [39]. However, the 

use of TCAs often induces a number of anticholinergic side 

effects including dry mouth, gastrointestinal discomfort, 

constipation, urinary retention, nausea, vomiting, blurred 

vision, confusion, and orthostatic hypotension. It also caus-

es fatal cardiac dysrhythmias such as QT prolongation, 

torsades de pointes, and sudden cardiac arrest in patients 

with conduction abnormalities [40]. Therefore, clinicians 

should review a baseline electrocardiogram before initiating 

treatment with TCAs in elderly patients and patients with 

a history of cardiovascular disease or hypokalemia. These 

adverse effects are less pronounced at low doses of TCAs. 

Accordingly, TCA medication should be started at a low 

dose of 10 mg at bedtime titrated gradually every week to 

a target dose of 50-100 mg/day. Since nortriptyline and 

desipramine appear to be better tolerated compared to 

amtriptyline, they should be considered for elderly patients 

[28].

Duloxetine and venlafaxine are selective serotonin and 

norepinephrine reuptake inhibitors (SNRIs). SNRIs can be 

also used for the treatment of acute pain from HZ and PHN 

because these agents have proven analgesic efficacy in 

patients with painful neuropathic disorders. Clinically, SNRIs 

may be better tolerated than TCAs because of their favor-

able side effect profiles [41].

2) Anticonvulsants 

Numerous anticonvulsants have been tried to treat 

neuropathic pain disorders including trigeminal neuralgia 

and PHN. The second-generation anticonvulsant drugs, 

including pregabalin and gabapentin, are safe and well tol-

erated, compared to the first-generation anticonvulsants, 

such as carbamazepine and valproic acid. The exact mech-

anism of their analgesic action remains unknown. Both 

pregabalin and gabapentin work at the same receptor. 
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They act at the α2δ subunits of voltage-gated calcium 

channels, with a consequent reduction in the release of 

excitatory neurotransmitters including glutamate. These 

drugs are not metabolized in the liver and are excreted un-

changed in the urine. Therefore, dosage should be adjusted 

based on the renal function. In a clinical trial, gabapentin 

efficacy was demonstrated with an NNT of 2.8 for moder-

ate improvement in PHN [42]. The dosage of gabapentin 

should be divided into 3 or 4 doses per day. Patients who 

received gabapentin reported somnolence, dizziness, pe-

ripheral edema, and ataxia. These side effects are gen-

erally short-lived, but they sometimes require dose ad-

justment [42]. Pregabalin is reported to have a distinct 

pharmacokinetic advantage over gabapentin due to its 

predictable and linear pharmacokinetic profile. The an-

algesic efficacy and adverse effect profiles of pregabalin 

are comparable to gabapentin, but at much lower doses. 

Therefore, titration of pregabalin to the therapeutic dose 

range is more rapid [43]. Pregabalin can be given in two 

divided doses per day, offering greater convenience than 

gabapentin [43,44].

3) Opioids 

Historically, the role of opioids in the management of 

neuropathic pain is debatable. Recently, however, many 

clinical studies have demonstrated that the use of opioids 

is effective to ameliorate neuropathic pain including PHN 

[39,45]. In a crossover RCT in 2002, it was demonstrated 

that opioids and TCAs significantly decreased pain in pa-

tients with PHN compared to placebo (38.2%, 31.9%, and 

11.2% pain relief, respectively); the NNT for opioids was 2.8 

and 3.7 for TCAs [46]. Opioid therapy is associated with 

several adverse effects including nausea, pruritus, dizzi-

ness, sedation, and constipation. In general, these side ef-

fects are short-lived except for constipation. Therefore, 

when prescribing opioids, constipation prophylaxis should 

be considered.

4) Tramadol 

Tramadol, a synthetic 4-phenyl-piperidine analogue of 

codeine, acts as a μ-opioid receptor agonist and a seroto-

nin and norepinephrine reuptake inhibitor. Thus, it has 

properties of an opioid and a TCA. In a 2003 RCT, trama-

dol was shown to significantly improve quality of life and 

relieve pain in patients with PHN, and the NNT for trama-

dol was 4.8 [47]. Adverse effects of tramadol included nau-

sea, dizziness, constipation, somnolence, and headache. 

Concomitant use with selective serotonin reuptake in-

hibitors or selective monoamine oxidase inhibitor TCAs can 

lead to serotonin syndrome or seizures [28]. 

5) Topical lidocaine

The 5% lidocaine patch produces local analgesia to the 

affected area without causing local anesthesia. In addition, 

the patch provides protection from mechanical irritation of 

the affected skin. In clinical trials, the lidocaine patch for 

PHN provided a significant reduction of pain and allodynia 

[48,49]. Topical application of a low concentration of lido-

caine is associated with minimal systemic absorption of the 

medication, resulting in a good safety and tolerability profile. 

A small portion of patients who received treatment with 

the lidocaine patch reported mild to moderate localized 

skin reactions. Within two to three weeks of initiation of 

lidocaine patch treatment, pain-relieving efficacy can be 

observed, and the treatment can provide long-term pain 

relief in patients with PHN [49]. 

6) Topical capsaicin

Capsaicin is an alkaloid extracted from hot chili peppers. 

This acts as an agonist for the TRPV1 of afferent noci-

ceptor terminals. In addition, repeated use of capsaicin 

causes depletion of substance P and other neuropeptides 

from nociceptive fibers (unmyelinated C-fibers), resulting 

in analgesia. The NNT for capsaicin is 3.2 [50]. Capsaicin 

treatment is often limited by the irritating and burning 

sensations it induces, especially in PHN patients with se-

vere allodynia. However, these patients would be most 

likely to benefit from the use of capsaicin. Therefore, it 

is recommended to apply capsaicin on the affected skin 

following pretreatment with local anesthetics [28].

2. Interventional treatments

1) Nerve block 

The interventional treatments including epidural block, 

intrathecal injection, and sympathetic nerve block have 

limited evidence of effective treatment of PHN. Epidural 

block with local anesthetics and steroids is not effective 

in providing long-term pain relief in patients with PHN 

[34]. Intrathecal administration of steroids appears to have 

beneficial effects in patients with PHN [51]. However, this 

technique increases the risk of development of adhesive 

arachnoiditis. Sympathetic nerve block has beneficial ef-

fects in patients with acute HZ but does not appear to pro-

vide long-term pain relief in PHN patients [34]. Long- 

lasting pain relief by peripheral nerve block using local an-

esthetics has been reported, but the quality of the evidence 
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is limited [52]. 

2) Spinal cord stimulation (SCS)

SCS has been used for the management of chronic 

neuropathic pain disorders [53]. Recently, in a clinical ser-

ies, the effects of SCS in 28 patients with PHN and 4 pa-

tients with HZ were prospectively investigated over a me-

dian period of 29 (quartiles 9-39) months. SCS provided 

significant long-term pain relief in 82% of PHN patients. 

In addition, in the 4 patients with HZ, pain was resolved 

during a period of 2.5 months after SCS treatment [54]. 

These findings suggest that SCS can be a treatment option 

for the management of intractable pain from PHN and re-

duce the incidence of PHN. 

VACCINATION AGAINST HZ

Clinically significant replication of latent VZV in the 

spinal or cranial sensory ganglia occurs when VZV-specific 

CMI decreases below a critical threshold. In a large, multi-

center, RCT involving approximately 38,000 healthy adults 

aged 60 years or older, vaccination with live attenuated 

VZV reduced the incidence of HZ by 51.3%, the burden of 

illness from HZ by 61.1%, and the risk of PHN by 66.5% 

[55]. The side effects of the vaccine are minor, including 

erythema, pain, and an itching sensation at the injection 

site, and fever [55]. These findings suggest that vacci-

nation against VZV can be the first line for the prevention 

of HZ and PHN. This live attenuated vaccine is contra-

indicated in pregnant women and immunocompromised 

individuals. 

CONCLUSIONS

The incidence of HZ increases with age. As the general 

population ages, the number of patients with HZ and PHN 

may increase substantially in the future.

PHN is the most common complication associated with 

HZ. It is often very difficult to treat. Early diagnosis of HZ 

and treatment with antiviral agents plus interventional 

treatments can shorten the duration and intensity of pain 

from HZ and prevent the incidence of PHN. In addition, 

prophylactic vaccination against HZV can be the best op-

tion to prevent or reduce the incidence of HZ and PHN.
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