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INTRODUCTION

Abstract

Introduction: Patients suffering from postherpetic neuralgia (PHN) report
unilateral chronic pain in one or more dermatomes after an acute herpes zoster
(HZ) infection. The incidence of acute HZ ranges between three and five patients
per 1000 person-years. In one out of four patients, acute HZ-related pain will
transition into PHN. PHN can be very disabling for patients and reduce quality of
life. Additionally, the treatment of PHN is characterized by high failure rates. The
aim of this review is to give an update on the previous practical guideline published
in 2011 and revised in 2015 (published in 2019) and to provide an overview of current
interventional treatment options for HZ infection and PHN.

Methods: The literature on the diagnosis and treatment of HZ and PHN was
systematically reviewed and summarized.

Results: The most important treatment for acute HZ-related pain is antiviral
therapy within 72h of symptom onset. Additional symptomatic treatment options
are analgesic drugs according to the WHO pain ladder, tricyclic antidepressants
(eg, nortriptyline), and antiepileptic drugs (eg, gabapentin). If pain is not
sufficiently reduced, interventional treatment such as an epidural injection with
local anesthetics and corticosteroids or pulsed radiofrequency of the dorsal
root ganglion (DRG) are options. Treatment for PHN is preferably transdermal
capsaicin, lidocaine, or oral drugs such as antidepressants or antiepileptics.
Conclusions: Treatment of acute HZ-related pain especially PHN is challenging.
Besides the conventional treatment for PHN, interventional management is
considered a new treatment option. PRF of DRG seems to be the most promising
interventional management.
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Three phases during an HZ reactivation are defined:
acute HZ-related pain, subacute HZ-related pain, and

Herpes zoster (HZ) or “shingles,” a reactivation of
human varicella-zoster virus (VZV) (“chickenpox”),
induces inflammation of the dorsal root ganglion
(DRG) and corresponding nerves, causing a rash and
unilateral pain following a dermatomal distribution.!
Approximately 25% of individuals are affected by HZ at
some point in their life.?

postherpetic neuralgia (PHN). Acute HZ-related pain
lasts for a maximum of 30days. Subacute herpetic neu-
ralgia is defined as pain that endures after the healing
of the vesicles but disappears within 3 months after
onset. There is still no consensus on the definition of
PHN, but it is typically defined as pain that continues
after 3 months of disease onset.’> Figure 1 displays the
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FIGURE 1
Severe pain is defined as VAS pain score>70.%

percentage of patients with any pain, significant pain,
and severe pain at various time points after the onset
of HZ. At 3 months, 18.8% of patients continue to have
pain and at 12 months, this percentage drops to 7.6 0.4 In
the literature, the prevalence of PHN varies from 5% to
30% depending on the study population and the defini-
tion of PHN used.

Acute HZ-related pain often begins with prodromal
pain, starting a few days before the appearance of the
rash.’ The incidence of HZ ranges between three and
five patients per 1000 person-years.(’ HZ tends to resolve
spontaneously with time in most patients and leads to
PHN in approximately 5%-30% of patients.6

Risk factors for developing PHN include older age,
female sex, immunosuppression, prodromal pain,
suffering from a severe rash, and greater acute pain
severity.’

HZ-induced neuritis can have different clinical mani-
festations resulting in a mosaic of somatosensory symp-
toms.® Pain may be described as burning, deep, aching
pain, tingling, itching, and stabbing. It is often associ-
ated with tactile and cold allodynia. It can be debilitat-
ing, having an impact on both physical and emotional
functioning, and causing a decrease in quality of life
(QoL).4 It often leads to fatigue, insomnia, depression,
anorexia, anxiety, and emotional distress. It is therefore
important to explore methods for prevention of the de-
velopment of PHN and to optimize pain treatment for
both (sub)acute HZ-related pain and PHN.

The aim of this literature review is to give an update
on the previous practical guideline published in 2011 and
revised in 2015 (published in 2019) and to provide an
overview of current interventional treatment options for
HZ infection and PHN.>!

Pathophysiology

Herpes Zoster

Reactivation of the VZV, usually acquired during child-
hood (“chicken pox”), occurs when the specific immunity

6 months 9 months 12 months

Percentage of patients with pain since the onset of herpes zoster. Clinically significant pain is defined as a VAS pain score>30.

to the virus decreases due to age or immune deficiency.
The virus disperses from the DRG via the axon to the ep-
idermis where it causes the characteristic unilateral rash
of HZ in one, or sometimes several, dermatomes. The
pain from acute HZ-related pain is primarily the result
of inflammation of sensory nerves. The epidermal vesi-
cles contain the virus, may be painful, and are infectious
to people who have not (yet) built up a natural defense,
often young children.

Postherpetic neuralgia

The current hypothesis is that the pathophysiology con-
sists of two processes: sensitization (peripheral and cen-
tral) and nerve damage. Abnormal sensitization occurs
when peripheral nerves get damaged. Inflammatory
mediators reduce the stimulus threshold of nocicep-
tors and increase the responsiveness of nociceptors to
stimulation. This results in pathological spontaneous
discharges, lower thresholds for thermal and mechani-
cal stimuli, and hyperalgesia.11 Central sensitization
is a result of peripheral nociceptor hyperactivity lead-
ing to plastic changes in the central nervous system that
involve both amplification of pain signals and reduced
inhibition."

Nerve damage in PHN patients is the result of neu-
ronal death due to severe inflammatory stimuli, or
secondary to neuronal swelling accompanying the in-
flammation. This can compress the sensory ganglion
in the intervertebral foramen, resulting in ischemia and
nerve tissue damage.'”

Motor defects occur in at least 0.5% of patients with
HZ, observed as abdominal pseudo-hernias or motor
weakness of limbs limited to the affected myotome.'
This is thought to be caused by direct viral spread from
the DRG to anterior horn cells or adjacent motor nerve
roots.

Phenotypes: Several distinct phenotypes have been
described for PHN, which contains treatment implica-
tions. Phenotyping may be based on several factors in-
cluding physical exam findings (eg, allodynia), thermal
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sensitivity (ie, through psychophysical testing), skin bi-
opsy, and cutaneous reaction to histamine. There are
several ways to classify phenotypes, one of which cate-
gorizes patients into 3 subtypes: sensory loss (the most
common), thermal gain, and thermal loss with mechan-
ical gain.14

In terms of mechanistic categorization, the “irritable
nociceptor” phenotype is characterized by preserved
sensation, profound dynamic mechanical allodynia with
reduced pressure pain threshold, and relief of pain with
local anesthetic infiltration. This phenotype is believed
to be due to the upregulation of sodium channels and
has been shown to be responsive to topical capsaicin
and lidocaine, and sodium channel blockers such as
oxcarbazepine.

A deafferentation phenotype may arise from the
destruction of neurons by the virus in the DRG. This
phenotype is characterized by sensory loss (including
thermal and vibratory perception) without prominent
thermal allodynia. However, mechanical allodynia can
occur secondary to A-beta fibers activating spinotha-
lamic pathways, known as phenotypic switches, along
with pressure hyperalgesia and temporal summation,
suggesting central sensitization. In one study, this pheno-
type was present in 10.8% of individuals. In individuals
with deafferentation pain, in addition to gabapentinoids
and antidepressants, neuromodulatory therapies such as
repetitive transcranial magnetic stimulation may pro-
vide benefit.”

METHODOLOGY

The previous guideline titled “Evidence-based inter-
ventional pain medicine according to clinical diagno-
sis. 17. Herpes zoster and post-herpetic neuralgia” was
published in 2011 and provided an overview of treat-
ment options for acute HZ-related pain and PHN.' In
2015, an independent company, Kleijnen Systematic
Reviews, performed a systematic review of the litera-
ture for the period 2009-2015 based on existing sys-
tematic reviews (SRs) and randomized controlled trials
(RCTS).9 For the current article, an extra search was
conducted to add the period 2015-2022. This search
was performed on August 10th, 2022 using the search
strategy described below. In addition, on March 13th,
2024 an extra search was performed to update the sec-
tion about pulsed radiofrequency (PRF) and spinal
cord stimulation (SCS).

Search strategy

This review was performed to conform with the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) guidelines.16 For the current
article an updated search was conducted for the period

2015-2022, using “herpes zoster” and “pain” associ-
ated with individual interventional pain management
techniques such as “epidural” or “paravertebral” or
“sympathetic block™; “radiofrequency” or “pulsed rad-
iofrequency”; “spinal cord stimulation.” Additionally,
authors could select relevant missing articles from ref-
erence searches. The databases searched were PubMed
and Embase. After removing duplicates, screening of
the titles and abstracts was performed by one author
(LA), followed by full-text screening of the selected
studies by LA and JJ. Reviews and meta-analyses
were excluded during full-text screening but used for
cross-referencing.

Inclusion criteria were original research articles re-
porting on (1) treatment of acute HZ-related pain; (2)
treatment of PHN; and (3) articles written in English.

The exclusion criteria were (1) conference abstracts,
letters, notes, case reports, case series, reviews, and
meta-analyses; (2) animal studies; and (3) vaccination
studies for HZ.

Outcome measures

Outcomes of interest were measurements for pain, in-
cluding scores assessed by a VAS pain score and Numeric
Rating Scale (NRS) pain score, QoL, and functionality.
For studies involving acute HZ-related pain, the inci-
dence of PHN was noted when available.

Data extraction and quality assessment

Data was extracted independently by two reviewers (LA
and JJ) using a standardized data extraction form. The
risk of bias for selection, intervention, outcome, missing,
and analysis was assessed by two independent reviewers
(LA and JJ) based on the RoB-2"7 for randomized tri-
als and ROBINS'® for nonrandomized studies. A third
person (MR) was consulted to resolve differences when
there was no consensus. In Appendix A, the results of
the risk of bias and data extraction are displayed. The
overall risk of bias was considered low when all domains
were judged as having low risk of bias. When at least one
domain is scored as “high,” the overall risk of bias was
scored as high. When at least one domain is of moderate
quality and no domain is of high risk, the overall risk of
bias is considered to be moderate. The decision to in-
clude an article in this review was based on the level of
evidence for the intervention. Initially, articles with a low
risk of bias, often RCTs, were included. If an RCT was
not available to evaluate an intervention, then articles
with a lower level of evidence (eg, retrospective and ob-
servational studies) were used.

Research performed without a control group was
considered to be at high risk of bias because HZ and to
a lesser extent PHN, follow a natural healing course. If
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the study was unblinded but still rated at least moderate
quality, it is described in the results.

RESULTS
Literature screening

Figure 2 shows the flowchart of the screening and inclusion
process. After screening 1271 titles and abstracts, 49 articles
were included after full-text screening. Ten articles were ret-
rospective studies, and 39 articles were prospective studies.
Among prospective studies, 30 articles were RCTs.

Diagnosis
Physical examination

HZ is a clinical diagnosis based on observation of the
typical rash with redness, papules, and vesicles in the
painful dermatome(s). Healing vesicles may show crust
formation. The rash is generally unilateral and does not
cross the midline of the body.” In PHN patients, scar-
ring, hyper-, and/or hypopigmentation are often visible.
Allodynia is present in 45%-75% of affected patients. As

described above, pseudo-hernia or motor weakness in a
limb can be a motor complication occasionally detected
during physical examination.

Quantitative sensory testing

In patients with PHN a mosaic of somatosensory altera-
tions can be observed. These vary between individual
patients and are an expression of underlying pathophysi-
ological processes. Sensory alterations can manifest as
hyperalgesia, allodynia, and sensory loss, which can be
quantified by quantitative sensory testing (QST).>” QST
assesses somatosensory functions, such as thermal detec-
tion thresholds for the perception of cold, warmth, and
paradoxical heat sensations, thermal pain thresholds for
cold and hot stimuli, mechanical detection thresholds
for touch and vibration, mechanical pain sensitivity,
and tolerance to painful stimuli. It can provide clues re-
garding the underlying mechanism of pain (eg, impaired
conditioned pain modulation and temporal summation
suggest central sensitization) about the type of nerve
damage (eg, in A-beta, A-delta, or C-fibers), and surviv-
ing afferent nerve fibers.”! As noted above, characteriz-
ing the somatosensory phenotype of PHN is important
for determining personalized treatment regimens.*

[ Identification of studies via databases and registers ]
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FIGURE 2 Flowchart of the literature search. Inclusion process was done according to PRISMA 2020.1¢
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Prevention of acute HZ

The risk of HZ increases with the reduction in immu-
nity. Vaccination can boost immunity for the VZV.
Studies evaluating Shingrix, an HZ vaccine, showed
that it was 97% effective in preventing HZ in patients
50—-69years old with healthy immune systems. In pa-
tients older than 70 years it was 89% effective.” The ef-
ficacy of Shingrix in preventing PHN development was
89%-91% in patients with healthy immune systems and
68%-91% in patients with weakened immune systems,
depending on the underlying condition.” If a patient
has had HZ in the past, Shingrix has been shown to
prevent future occurrences of shingles.”> Thus, vacci-
nation is a promising prevention method for both HZ
and PHN.

Treatment options

The objectives of treating pain from acute HZ are (1) re-
ducing the severity and duration of pain; (2) accelerating
the recovery of epidermal defects and preventing second-
ary infections; and (3) preventing or reducing the disease
burden of PHN. The objectives of the treatment of PHN
are pain alleviation and improvement in QoL.

Currently, different types of analgesic drugs, inte-
grative therapies including psychotherapy, and proce-
dural interventions are available. Systemic analgesic
drugs include NSAIDs, opioids, anti-depressants, anti-
epileptics, and N-methyl-p-aspartate (NMDA) antago-
nists. Topical agents include capsaicin cream, lidocaine
cream, and locally injected anesthetics. Additionally,
there are multiple interventional treatment options such
as epidural injections, PRF, nerve blocks, and SCS. At
present, there is no consensus regarding the most effec-
tive treatment for PHN.

Conservative management

Pharmacological treatments

Antiviral drugs, such as acyclovir, famcyclovir, or vala-
cyclovir, should be started within 72h after the onset of
clinical signs.24 There is no evidence for any effectiveness
after 72h in patients who have uncomplicated HZ. In
immunocompetent patients, the dosages of famciclovir
and valacyclovir are 500 and 1000 mg, taken three times
per day for 7days. In immunocompromised patients, the
dosage of famciclovir is 1000mg three times per day for
10days, while acyclovir should be given intravenously.24
Antiviral medication accelerates the disappearance of
the vesicles or crusts and healing of skin lesions and pre-
vents new lesion formation.”® By inhibiting viral replica-
tion, antiviral therapy is likely to reduce nerve damage,
resulting in a reduced incidence of PHN. Therefore, it
should be started as soon as possible.”

Corticosteroids in addition to antiviral medication
may reduce the severity of acute zoster-related pain.*
However, increased healing of skin lesions was not ob-
served in one study.'” A Cochrane review evaluated the
effect of oral corticosteroids on the prevention of PHN
and found they are ineffective.”

Opioid analgesic treatment alongside antiviral
medication is a common strategy for controlling acute
HZ-related pain. As reported in a previous narrative
review, the use of opioids provides significant allevia-
tion of acute HZ-related pain.'” For acute HZ-related
pain, tramadol has a number needed to treat (NNT)
for 50% pain reduction of 4.7 (3.6—6.7) and strong opi-
oids have an NNT of 4.3 (3.4-5.8).”7 Long-term use of
opioids has serious side effects, such as opioid depen-
dency and substance use disorder, and is not routinely
recommended.

Methadone, an NMDA receptor antagonist, is used
in acute and chronic pain mamatgement.28 However, no
RCT has been performed to determine the efficacy of
methadone in acute HZ-related pain or in PHN patients.
As an NMDA receptor antagonist that also inhibits the
uptake of serotonin and norepinephrine, methadone can
modulate pain stimuli resulting in decreased develop-
ment of hyperalgesia and opioid tolerance. Despite the
auspicious effects of methadone, similar to other opioids
its side effects include constipation, nausea, sedation, re-
spiratory distress, itch, endocrine-related abnormalities,
and QT interval prolongation that can trigger torsade de
pointes.zg’29

Antidepressants are a first-line therapy for PHN. Both
tricyclic antidepressants such as amitriptyline or nor-
triptyline, and serotonin and norepinephrine reuptake
inhibitors (SNR1Is) such as duloxetine or venlafaxine, are
used. Tricyclic antidepressants have an NNT of 3. (3.0—
4.4) for 50% pain reduction and SNRIs have an NNT of
6.4 (5.2-8.4) based on several controlled trials.?’

Antiepileptics play a significant role in the treatment
of acute HZ-related pain and PHN. The most common
used antiepileptics are gabapentin and pregabalin. Two
trials measured the effect of gabapentin on PHN and
concluded that it was effective compared to placebo.™
The pooled NNT for 50% pain reduction was 4.4 (3.3—
6.1). In addition, the authors also pooled data from two
trials on pregabalin versus placebo, reporting a pooled
NNT for a 50% pain reduction of 4.9 (3.7-7.6).%°

Since the previous review, one study has been pub-
lished supporting the addition of prednisone to the stan-
dard of care (antiviral drugs and carbamazepine) for
acute HZ-related pain. In contrast with previous studies
and reviews,’®*! the authors of this low-quality, non-
randomized study found faster pain relief and earlier le-
sion healing compared to standard treatment.

Summary
Pharmacological treatment is a well-established treat-
ment for (sub)acute HZ-related pain and PHN. New,
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high-quality evidence has been lacking since the last up-
date of the guideline was published.

Local treatments

Topical agents for pain management have few systemic
side effects, making them an attractive option in an el-
derly population with multiple comorbidities. Topical
agents frequently used in clinical practice for the treat-
ment of PHN are lidocaine and capsaicin cream and
patches. Literature published before the previous version
of the guideline showed the efficacy of capsaicin (8%)
patch and lidocaine 5% plaster. Patients who received an
8% capsaicin patch experienced significant pain reduc-
tion during weeks two to eight after application com-
pared to patients who received a control patch.”’34 The
51.7% of the patients who received a 5% lidocaine medi-
cated plaster achieved at least moderate pain relief after
8weeks of treatment.*® In the previous version of this
guideline (2011 and 2015) a Cochrane review was cited
showing inadequate evidence to recommend topical li-
docaine as a first-line treatment for PHN. This review
has been withdrawn and new evidence has emerged sup-
porting topical lidocaine use.

Acute HZ

Intracutaneous injections are used as therapy for acute
HZ-related pain.36 The effect of a single intra-cutaneous
injection with methylprednisolone combined with ropiv-
acaine versus an injection with saline only in the affected
dermatome showed a significant difference in VAS pain
score 1 week (2.6+2.3 vs. 4.0+2.7) and 4weeks (1.0+1.9
vs. 2.1£2.2) post-intervention favoring the intervention
group. The treatment effect disappeared at the 12-week
follow-up. Twelve weeks post-intervention the incidence
of PHN in the intervention group was 10.2% versus
29.2% in the control group (p=0.019). At 24 weeks post-
intervention, this difference was no longer statistically
significant (6.1% vs. 18.8%, p=0.059). However, it could
be clinically relevant.

The effect of repetitive intracutaneous injections with
ropivacaine and methylprednisolone every 48 hours for
1 week was investigated in an RCT comparing antiviral
therapy plus analgesics to antiviral therapy, analgesics,
and repeat injections.’’ The intervention group reported
a significantly shorter duration of pain (25.7£37.2 vs.
58.2+66.5days, p=0.005) compared to standard of care.
The VAS pain scores were significantly lower in the in-
tervention group at all post-procedure time points (1, 2,
4, 12, and 24 weeks). The incidence of PHN 3 months
after the intervention was 6.4% in the intervention group
compared to 28.3% in the control group (p=0.005). After
6 months, the incidence continued to be lower in the in-
tervention group (4.3% vs. 17.4%, p=0.022). A complica-
tion of repetitive intracutaneous methylprednisolone is

subcutaneous fat atrophy which was not reported in this
study.38

PHN
In a meta-analysis, the efficacy and safety of topical
drugs (lidocaine, low- and high-dose capsaicin, aspirin/
diethyl ether, indomethacin, and diclofenac) for PHN
were investigated. This analysis found topical lidocaine
had the highest possibility of being effective for PHN.*
Two studies published after this meta-analysis confirm
the efficacy of lidocaine patches for PHN. One was a
large matched-control registry study comparing the ef-
fectiveness of a lidocaine 700 mg patch to first-line oral
systemic medications (eg, opioids, antiepileptics, or anti-
depressants) in 3422 patients with PHN. It demonstrated
a decrease in pain intensity in both groups, but the VAS
pain score was significantly lower in the group that used
the lidocaine patch at weeks 4, 12, and 24 after treatment
compared to those who received oral analgesics.40

The efficacy of a transdermal oxycodone patch as the
treatment for PHN was explored in a double-blind RCT.
The oxycodone patch did not significantly reduce pain
compared to the control patch.41

In a systematic review on the efficacy of the capsa-
icin 8% patch, that included 6 trials, 5 of which were
available for meta-analysis (n=1449), the capsaicin 8%
patch reduced pain significantly more than the placebo,
though the effect size was very small (mean difference
NRS pain scores —8.57, 95% CI —11.98, —5.16).42 Tan
et al. performed an RCT comparing conventional ther-
apies including analgesics, physical therapy, and para-
vertebral blocks to conventional therapies plus a daily
lidocaine infusion for Sdays in 60 patients with subacute
PHN.* In addition to standard medical management,
the control group also received a placebo infusion of sa-
line. Through 5-day follow-up, the NRS pain scores and
the requirement for breakthrough pain medications were
significantly lower in the group that received lidocaine.
No long-term follow-ups were conducted.

Summary

Different local treatments are available for clinical use,
with antidepressants and gabapentinoids considered
first-line therapies, antivirals being effective when ad-
ministered within 72h, and opioids being efficacious
but associated with a greater risk of harm. Local, non-
systemic treatment has the major advantage of fewer
systemic side effects in a population at high risk for
side effects. There are no new studies reporting on the
efficacy of capsaicin 8% for PHN, but capsaicin 8%
is widely used in clinical practice, being approved in
several countries for this condition. A lidocaine patch
can reduce pain intensity in patients suffering from
PHN and may be more beneficial in individuals with
.allodynia.44 Intracutaneous injections are helpful for
short time periods in HZ while repetitive injections
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with local anesthetic and steroid may reduce VAS pain
scores for up to 6 months, but can cause subcutaneous
fat atrophy.

Interventional management

Epidural and paravertebral injection (eg, of local
anesthetics andlor glucocorticoids)

In the previous guideline, epidural injection with corti-
costeroids and local anesthetic as an add-on therapy was
found to be superior to standard care alone (oral antivi-
ral and analgesic medications) for up to 1 month in the
management of acute HZ-related pain.10 An additional
RCT published since the previous guidelines demon-
strated no difference between interlaminar and trans-
foraminal epidural steroid injections for up to 3months
after the procedure.45

The previous guideline reported high-quality evi-
dence that paravertebral injections of corticosteroids
with local anesthetics reduce pain during the active
phase of Hz 104647

Acute HZ

A trial comparing the efficacy of repetitive paraverte-
bral blocks with ropivacaine versus dexmedetomidine to
prevent PHN showed that the incidence of zoster-related
pain was significantly lower 1 month after therapy in the
patient group receiving paravertebral block with dexme-
detomidine.*® After 3 months, the effect was still signifi-
cant in favor of dexmedetomidine.

In an RCT performed in 40 patients, no difference
was observed in the occurrence of PHN after an epi-
dural steroid injection administered via the interlaminar
versus transforaminal approach.* In both groups, VAS
pain scores were significantly lower at 1- and 3-month
follow-up compared to baseline. This could be in line
with the natural course of HZ.

Subacute HZ

In a retrospective study, transforaminal epidural in-
jections administered for acute HZ-related pain were
associated with a significantly shorter time to pain re-
lief compared to transforaminal epidural injections per-
formed in the subacute phase.49 An RCT found that a
continuous epidural block combined with opioids and
gabapentin reduced NRS pain scores more than anal-
gesic drug treatment alone during a 30-day follow-up.™
However, both of these studies were deemed to be of low
quality.

PHN

A small RCT demonstrated a decrease in NRS pain
scores 6-month post-treatment initiation for repeat ver-
sus single (15mg vs. Smg dexamethasone) epidural ste-
roid injections administered over 24days.51 This trial
also found an increased likelihood of complete remission
during 6-month follow-up in the group receiving repeat
epidural dexamethasone. However, this study was of low
quality.

Summary

Epidural or paravertebral injection(s) of local anes-
thetics and/or glucocorticoids could be considered in the
treatment of acute HZ-related pain. For the treatment
of subacute PHN, there was low-quality evidence sup-
porting epidural injections. For the treatment of PHN,
the evidence supporting a continuous epidural infusion
was of low quality. None of the included studies for HZ
or PHN investigated whether epidural or paravertebral
injections result in a decrease in pain compared to stan-
dard therapy.

Pulsed radiofrequency

The previous guideline asserted that there was moderate-
quality evidence that PRF of the intercostal nerve re-
duces pain for 6 months in patients suffering from
PHN.!%52 There was also very low-quality evidence that
PRF to the DRG reduces pain for 6 months in patients
suffering from PHN.™ Since the publication of the previ-
ous guideline, multiple studies have been published as-
sessing the efficacy of PRF.

Acute HZ

An RCT was performed in which 60 patients were
treated by high voltage, bipolar PRF of the cervical sym-
pathetic chain or sham treatment.>* The same treatment
was repeated in both groups after 3days. The VAS pain
scores of the PRF group at each postinterventional point
(I day, 2days, 1 month, 2months, and 3 months) were sig-
nificantly lower than the VAS pain scores in the sham
group. At 3 months postintervention, the incidence of
PHN was 16.7% in the PRF group compared to 40.0%
(p<0.05) in the sham group.

Another RCT evaluating high-voltage, long-duration
PRF of the Gasserian ganglion was performed in 96
patients with (sub)acute herpes-related trigeminal neu-
ralgia. This study found decreased VAS pain scores at
all postinterventional time points (3, 7, 14days, 1, 3, and
6months) compared to the sham group.”

Subacute HZ

In a randomized, comparative-effectiveness study
performed in 120 patients with (sub)acute trigeminal
HZ, a single application of high-voltage PRF applied
to the Gasserian ganglion was compared to 3cycles
of conventional PRE.*® The authors found that the
mean VAS pain scores at different time points for up
to 6 months during follow-up were significantly lower
in the high-voltage PRF group. In an RCT comparing
PRF to short-term SCS (stSCS), a decrease in pain and
improved 36-Item Short Form Health Survey (SF-36)
scores were observed in both groups at 6-month fol-
low-up.”” In an RCT performed in 72 patients, PRF of
spinal nerves or peripheral branches of cranial nerves
combined with a 5-day infusion of intravenous lido-
caine initiated 5Sdays post-PRF treatment resulted in
greater pain reduction, less rescue analgesic usage, and
reduced inflammatory cytokines at 2 months com-
pared to PRF combined with saline infusions. The
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lidocaine group also experienced a lower incidence of
PHN than the saline group.58 A major limitation in
these studies is that they did not account for the high
natural recovery rate.

PHN

In patients with PHN involving the thoracolumbar re-
gion, Xiong et al. randomized 78 patients to receive PRF
of the DRG combined with oral analgesic treatment or
oral analgesic treatment (gabapentin) alone.”” NRS pain
scores of both groups decreased significantly over time
(at 1, 4, 8, and 12weeks after treatment). The decrease
in NRS pain scores at 12-week follow-up in the group
(n=39) who received PRF was significantly greater com-
pared to those who received only oral analgesic treat-
ment (mean 7.5 to 2.8 vs. 7.6 to 4.2).

Makharita et al.** conducted an RCT in 50 patients
in which PRF of the intercostal nerves was compared to
sham PRF, reporting significantly lower VAS pain scores
through 12-month follow-up in the treatment group.
Significant improvements favoring PRF were also found
for QoL and analgesic reduction.

Two retrospective studies evaluating PRF for PHN
found high-voltage PRF to be beneficial through at least
12months after PRF treatment compared to conven-
tional PRF settings.61’62

One retrospective study evaluating PRF targeting pe-
ripheral facial nerves (supraorbital nerve, infraorbital
nerve, and mental nerve) versus PRF of the Gasserian
ganglion in patients suffering from trigeminal PHN was
performed.63

Multiple studies compared PRF as an add-on ther-
apy to other treatment options versus PRF alone,
other treatments alone, or compared PRF with other
interventional therapies. PRF has been combined with
nerve blocks,% methylene blue paravertebral nerve
block,® and dexamethasone injection for trigeminal
PHN,% with positive results being reported at various
time points in these uncontrolled or poorly controlled
studies.’>% PRF has also been shown to provide com-
parable effectiveness to botulinum toxin type A% and
superiority for some outcome measures against stellate
ganglion blocks at 6-month follow-up.68 Drawing con-
clusions from these studies is difficult given the lack
of control groups, small sample sizes, and a myriad of
other methodological shortcomings.

Summary

PRF provides significant pain relief lasting over
3months in patients with (sub)acute HZ and PHN. Since
few studies have compared PRF with sham treatments,
it is not possible to calculate an accurate NNT. There
are no comparative studies comparing PRF of the in-
tercostal nerves to PRF of the DRG, but both preclin-
ical and clinical studies including one performed for
post-thoracotomy neuropathic pain (the most common
site for HZ and PHN), demonstrate superiority for the
latter.® 7!

Spinal cord stimulation

The previous guideline found very low-quality evidence
that SCS provides prolonged pain reduction in patients
with PHN at long-term follow-up (29 months).”

Subacute HZ

As described above, in (sub)acute HZ-related pain a
10-day SCS course decreased NRS pain score and im-
proved SF-36 scores for both groups up to 6 months, with
significant differences favoring SCS at 30 and 180days,
but not at 90days.”’

PHN

An RCT performed in 70 elderly patients with PHN
compared high voltage, long duration PRF of the DRG
to SCS.”® At 12-month follow-up, VAS pain scores de-
creased significantly in both groups but were lower at
3-, 6-, and 12-month post-treatment in the SCS group.
In another RCT conducted in 44 PHN patients in which
patients were allocated to an 8-day course of SCS or
PRF of the DRG, both groups improved, with greater
improvement noted in pain scores (mean VAS pain
score 2.0, interquartile range (IQR) 1.0-2.3 vs. 4.0, IQR
4.0-4.3) and QoL in the SCS group observed through 6-
month follow-up.74 The lack of a placebo or true control
groups in both studies are major limitation.

An RCT performed in 160 PHN patients with a dis-
ease duration between 6 months and 1year compared
short-term SCS (7-14 days) with temporary spinal nerve
root stimulation, finding improvement in pain scores
and QoL in both groups during 3-month follow-up, with
no between-group differences noted.”

Summary

Since the evidence for the efficacy of SCS in PHN pa-
tients is of low quality and SCS is an invasive treatment,
more research is needed before recommending SCS as a
routine treatment for PHN.

Sympathetic nerve block
In the previous update, low-quality evidence was found
that sympathetic (stellate ganglion) nerve blocks reduce
the duration of acute HZ-related pain.46’76 There was
also very low-quality evidence that sympathetic nerve
blocks provide no meaningful pain relief in patients with
PHN.* In the previous guideline, a double-blind study
was described comparing pain relief and the incidence
of PHN in 64 patients with acute HZ who were rand-
omized to stellate ganglion blocks with local anesthetic
and corticosteroid or a saline placebo group. All patients
received pregabalin and acetaminophen for rescue medi-
cation. The authors found lower pain scores, higher sat-
isfaction rates, and a lower incidence of PHN through
6-month follow-up in the intervention group.76

Summary

There is low-quality evidence for the use of sympa-
thetic blocks to treat acute HZ-related pain, but there
is no evidence for the use of sympathetic blocks to treat
PHN.
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Intrathecal injection
In the previous guideline update, the intrathecal ad-
ministration of corticosteroids for PHN was evaluated.
An RCT describing four weekly intrathecal injections
of methylprednisolone acetate dissolved in lidocaine
was stopped early due to futility, with increased pain
reported in patients in the intervention group.”” At
the same time, evidence emerged on the toxicity of in-
trathecal methylprednisolone acetate.””’”® This RCT in
combination with updated safety data provided con-
tradictory evidence to an earlier controversial study
suggesting efficacy for intrathecal methylprednisolone
acetate.”

Summary

Considering the risks of treatment and unclear clinical
benefits, the intrathecal administration of methylprednis-
olone acetate in PHN patients is not recommended.®

Other interventional treatments

Multiple other interventions for zoster-related pain
have been described. There is a randomized, placebo-
controlled study performed in 140 patients with acute
cervical HZ showing that nerve root blocks with a
mixture of lidocaine, triamcinolone, and cobamamide
resulted in a lower burden of illness than the placebo
group.™!

An RCT performed in 90 PHN patients compared
transcutancous electrical nerve stimulation (TENS) in
combination with local lidocaine, local cobalamin, or
local lidocaine in combination with cobalamin injec-
tions. The authors found that the addition of cobalamin
injection, with or without lidocaine, resulted in signifi-
cantly lower VAS pain scores than TENS combined only
with local lidocaine injections.82

Complications of interventional pain
management

Epidural or paravertebral injection of local anesthet-
ics and/or corticosteroids carries the risk of mild com-
plications such as puncture of the dura, nerve damage,
bleeding, and infections.®> The drugs used during the
injections can have side effects as well. No serious com-
plications were observed in the studies included in this
review.**=! In one study, patients complained of dizzi-
ness, drowsiness, nausea, and dry mouth.

Performing PRF of the DRG or intercostal nerves can
cause serious side effects like pneumothorax, hematoma,
or infection. When an injectate is administered into the
foramen, a spinal cord infarct has been reported, but this
may also occur secondary to trauma to radiculomedul-
lary arteries.®** In the studies included in this guideline,
the main adverse reactions observed were pain, tachy-
cardia, nausea, local swelling, and increased blood pres-
sure. No serious adverse effects were noted,>*3360-6285

During SCS, no serious complications, such as he-
matoma at the puncture site, infection, pneumothorax,
spinal cord injury, peripheral nerve injury, cerebrospinal
fluid leakage, or electrode displacement, were reported.
However because SCS complications are therapy-, not
indication-driven, the rate of complications is expected
to be similar to the incidence for other SCS indications.”

In the initial review, sympathetic nerve block compli-
cations were described. Hypotension can be the result of
vasodilatation which occurs when sympathetic nerves
are blocked. Intrathecal injections with methylprednis-
olone acetate may result in neurotoxicity.”’

Overall summary

Treatment of acute HZ-related pain and PHN is chal-
lenging. The most important treatment for acute HZ-
related pain is antiviral therapy instituted within 72 h of
the onset of symptoms. Additional symptomatic treat-
ment options include analgesic drugs according to the
WHO pain ladder, tricyclic antidepressants (eg, nortrip-
tyline), and antiepileptic drugs (eg, gabapentin). If pain
is not reduced, interventional treatments such as epi-
dural injections with local anesthetic and corticosteroid
or PRF of the DRG are options.

Effective treatments for PHN include topical capsa-
icin and lidocaine, and oral drugs such as antidepressants
or antiepileptics. The most promising interventional
management for PHN is PRF of the DRG or Gasserian
ganglion.

The average quality of the newly published studies is
low, and a substantial number of studies have a moderate
to high risk of bias.

Table 1 summarizes the newly found evidence on in-
terventional treatment for (sub)acute HZ-related pain
and PHN.

Techniques
Epidural and paravertebral injection

Both epidural and paravertebral injections are per-
formed as close to the affected level as possible. For
transforaminal epidural injections, the needle tip is
positioned under the pedicle in the intervertebral fora-
men.* The position is checked with fluoroscopic imag-
ing, with contrast injection showing the injectate bathing
the DRG and extending into the epidural cavity.49 For a
continuous epidural nerve block, an epidural catheter is
positioned using an interlaminar approach, delivering a
continuous local anesthetic infusion.”

For paravertebral injections, a needle is positioned in
the paravertebral space under fluoroscopic or CT guid-
ance and medications are injected.48
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TABLE 1 Summary of the new evidence on interventional treatment of (sub)acute HZ-related pain and PHN.

Level of evidence

Recommendations/findings

Interventional treatment of acute herpes zoster

A paravertebral block with dexmedetomidine yields improvement of pain

Epidural and paravertebral Low/moderate
injection (eg, of local anesthetic

and/or glucocorticosteroid)

Pulsed radiofrequency Moderate

Interventional treatment of subacute herpes zoster

Epidural and paravertebral Low
injection (eg, of local anesthetic
and/or glucocorticosteroid)

Pulsed radiofrequency Low

Interventional treatment of postherpetic neuralgia

Epidural and paravertebral Low
injection of local anesthetic and/
or corticosteroid

Pulsed radiofrequency

Spinal cord stimulation Low

Low/moderate

scores for up to 3 months*®
Interlaminar and transforaminal epidural steroid injections result in lower
pain scores for up to 3 months (no control group)45

PRF treatment reduces pain scores more than sham for up to 3-month
follow-up54

High-voltage, long-duration PRF reduces VAS pain scores to a greater
extent than sham treatment for up to 6 months™

PRF of the dorsal root and Gasserian ganglia provides better outcomes
than PRF of peripheral nerves™®

High-voltage, long-duration PRF reduces VAS pain scores significantly
more compared to baseline”

Transforaminal epidural injections reduce acute HZ-related pain more than
subacute or chronic HZ-related pain for up to 6months®

Continuous epidural nerve block combined with analgesic treatment
reduces pain scores more than analgesic treatment alone for up to 30days™

High-voltage PRF results in lower pain scores than conventional PRF
settings for up to 6months>

Continuous epidural infusion with local anesthetic and dexamethasone
reduces pain scores more than an infusion without dexamethasone for up to
6months’'

PRF of the DRG reduces pain scores for up to 12 weeks>

PRF of the intercostal nerves reduces pain scores

High-voltage PRF is more beneficial compared to conventional PRF for up
to 12months®*-%

PRF of the Gasserian ganglion provides greater pain reduction than PRF of
peripheral nerves for up to 1year in patients with trigeminal PHN®

SCS provides greater pain reduction compared to PRF through 12-month
follow-up”
Short-term SCS vs. traditional SCS shows reduced VAS pain scores during

3month follow-up75

Pulsed radiofrequency of the DRG

During PRF at the cervical, low thoracic, and lumbar
levels, an electrode with an active tip is inserted near
the DRG using a transforaminal approach.® The cor-
rect needle position is ascertained using fluoroscopic
guidance. The tip should be situated behind the upper
lateral part of the facet column in an anteroposterior
view. When the electrode is stimulated at 50-Hz, thresh-
olds <0.5 volt should elicit paresthesia in the affected
dermatome, thereby confirming the correct needle po-
sition. During a pain mapping, multiple needles at ad-
jacent levels may be stimulated to assess whether these
levels are contributing to the patient's pain. During PRF
treatment, an electrical field is created near the DRG by
a radiofrequency generator, with the dimensions being
similar to that of conventional RF ablation (ie, envel-
oping the active tip). The temperature at the needle tip
should never exceed 42°C. Other parameters include
voltages ranging between 40 and 60 volt®; pulse fre-
quency and durations between 1 and 2Hz and 120-9005s

(2-15min), respectively; and pulse width between 10 and
20ms in a 500 mscycle, allowing for dissipation of heat.
The typical resistance during PRF is 330-350 ohm. The
number of PRF cycles varies between one and 3 cycles.

Conclusion and recommendations

Treatment of acute HZ-related pain and PHN is chal-
lenging. Pain in the acute phase of HZ is often severe
with a high percentage of patients seeking healthcare.
Fortunately, the majority of patients recover due to the
natural course of the disease. It is, however, difficult to
predict who will not recover, how long pain will persist,
and which treatment regimen will prove effective in pa-
tients suffering from PHN. Recommendations are sum-
marized in Figure 3.

The most important treatment for acute HZ-related
pain is antiviral therapy implemented within 72 hours of
the onset of symptoms. Additional symptomatic treat-
ment options include analgesic drugs according to the
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Acute herpes zoster (<3 months)

Antiviral therapy within 72 hours after presentation

A4
Additional pain treatment includes analgesics
according to the WHO Pain Ladder and anti-
depressants. Optional: corticosteroids

o Epidural corticosteroids and/or local anesthetic
o Pulsed radiofrequency

Postherpetic neuralgia (>3 months)

Conventional management
o Medication

* Antiepileptics/antidepressants
o Local treatment

* High concentration capsaicin

* Lidocaine patch

h 4

Interventional management
Pulsed radiofrequency of the DRG/peripheral nerves

Insufficient evidence:

Epidural or paravertebral injection(s) with
corticosteroids and/or local anesthetic, sympathetic
nerve block, spinal cord stimulation, stellate ganglion
blockade

FIGURE 3 Practice algorithm for treatment of acute herpes
zoster-related pain and PHN.

WHO pain ladder, tricyclic antidepressants (eg, nor-
triptyline) and antiepileptic drugs (eg, gabapentin and
pregabalin).86 Local therapies such as lidocaine cream
and capsaicin are not viable options during the active
rash phase and the presence of skin lesions. There is
some evidence that adding corticosteroids to the above-
mentioned analgesic drugs might reduce zoster-related
pain. However, it does not appear to speed up the healing
of the lesions. If pain reduction is not sufficient, inter-
ventional treatments such as an epidural injection with
local anesthetic, corticosteroid or PRF of the DRG, or
stellate ganglion blockade could be considered as ther-
apeutic options.

PHN is preferably treated with the least invasive, saf-
est treatment options, for instance, topical medications
such as capsaicin 8% or a lidocaine patch. For more
diffuse pain or when localized pain does not respond
to topical analgesics, systemic analgesics such as anti-
depressants or antiepileptics are recommended. Longer
follow-up periods that can last weeks or even over 1
month with longer titration schedules, may be needed to
assess effectiveness.

If conventional management of PHN is inadequate
and pain is interfering with functionality and/or QoL,
interventional management is recommended. The stron-
gest evidence (low to moderate) is for PRF of the DRG,
while low-quality evidence supports PRF of the intercos-
tal or other peripheral nerves. Epidural or paravertebral
injection(s) represent a second-line interventional man-
agement strategy, with lower levels of evidence. SCS is
invasive with only three studies suggesting a beneficial
effect for PHN. More research is therefore needed to as-
sess whether SCS has a place in the treatment algorithm
for PHN. There is no evidence that sympathetic nerve
blocks result in meaningful pain relief in patients suffer-
ing from PHN. We strongly advise against the use of in-
trathecal injections with methylprednisolone acetate for
PHN, as substantial preclinical safety data demonstrate
toxicity.

ALGORITHM

Figure 3 shows a summary of the treatment algorithm
based on the latest literature.

CONSIDERATIONS

In this review, we updated the previous guideline pub-
lished in 2011 and revised in 2015 (published in 2019).>!°
The average quality of the newly published studies is
low, with a substantial number having a moderate to
high risk of bias. This risk of bias is often the result of
a study lacking a control group, including cohort stud-
ies and comparative-effectiveness studies devoid of a
group that receives an inactive treatment or no treat-
ment, which itself poses a risk of bias. Since acute HZ-
related pain tends to resolve spontaneously with time,
this makes studies devoid of a control group difficult
to interpret.

The time points chosen to measure the primary
outcome measure vary, making comparisons between
studies, and meta-analyses challenging. Well-designed
studies, preferably RCTs, with a large number of par-
ticipants, a control arm, a double-blinded design, and a
follow-up time of at least 3 months are lacking.

The IMMPACT guidelines have put forth suggestions
for improvement in study design.w89 One of the rec-
ommendations is to carefully phenotype patients with
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chronic pain to reduce the heterogeneity of the study
population. Clinical phenotyping may be performed by
assessing patterns of sensory symptoms, and combin-
ing these with social, psychological, and demographic
data.”> Different sensory symptoms may reflect the
extent and type of damage to the somatosensory ner-
vous system. This varies between individuals with PHN,
resulting in a variety of pathophysiological processes
such as conduction blocks, deafferentation, ectopic im-
pulse generation, peripheral sensitization, spinal and
cortical reorganization, and/or central sensitization.?>?°
Recent studies indicate that QST allows for detecting
three subsets of PHN patients who may display specific
phenotypes (that may overlap): sensory loss, mechanical
hyperalgesia, or thermal hype:ralgesia.zz’91 Different un-
derlying mechanisms are likely responsible for the gener-
ation and maintenance of pain in these subsets.”2" All
of the studies mentioned in this review did not distin-
guish between different phenotypes in the treatment of
patients suffering from PHN. This may be of great inter-
est since studies indicate that distinct subsets of patients
may respond differently to pain treatments.”? However,
before treatment effects within subsets of patients can
be reliably studied, phenotyping needs to be improved.
Psychological comorbidities, coping strategies, func-
tionality, and sleep, among other variables, should be
included in clinical phenotyping before individualized
pain therapy can be implemented for patients suffering
from PHN.?!

AUTHOR CONTRIBUTIONS

Elisabeth Adriaansen contributed to the conception
and design of the study, data collection, risk of bias as-
sessment, analysis, and interpretation of the data, and
drafting and revising the manuscript. Julien Jacobs con-
tributed to data collection, risk of bias assessment, and
critical revision of the manuscript for important intellec-
tual content. Lisette Vernooij was involved in the design
of the study, risk of bias assessment, statistical analysis,
and critical revision of the manuscript for important in-
tellectual content. Albert van Wijck was involved in the
critical revision of the manuscript for important intel-
lectual content. Steven Cohen was involved in the criti-
cal revision of the manuscript for important intellectual
content. Frank Huygen contributed to the conception
and design of the study, data analysis, and interpretation
of the data, and drafting and revising the manuscript.
Mienke Rijsdijk contributed to the conception and de-
sign of the study, data collection, risk of bias assessment,
analysis, and interpretation of the data, and drafting and
revising the manuscript. All authors have read and ap-
proved the final version of the manuscript and agree to
be accountable for all aspects of the work.

ACKNOWLEDGMENTS
We would like to thank the guideline committee, in-
cluding Dr. Van Boxem, Dr. Kallewaard, Prof. Dr. Van

Zundert, and Prof. Dr. Cohen for their critical feedback
during the drafting and revising of the manuscript.

CONFLICT OF INTEREST STATEMENT
Prof. Dr. Frank Huygen is an Editorial Board mem-
ber of Pain Practice and a co-author of this article. To
minimize bias, they were excluded from all editorial
decision-making related to the acceptance of this article
for publication.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new
data were created or analyzed in this study.

PATIENT CONSENT
No patient consent statement was necessary for this lit-
erature review.

ORCID
Elisabeth J. M. Adriaansen
org/0000-0001-6186-8979

https://orcid.

REFERENCES

1. SampathkumarP, Drage LA, Martin DP. Herpes zoster (shingles)
and postherpetic neuralgia. Mayo Clin Proc. 2009;84:274—80.

2. Johnson RW. Herpes zoster and postherpetic neuralgia. Expert
Rev Vaccines. 2010;9:21-6.

3. Opstelten W, Mauritz JW, De Wit NJ, Van Wijck AJM, Stalman
WAB, Van Essen GA. Herpes zoster and postherpetic neuralgia:
incidence and risk indicators using a general practice research
database. Fam Pract. 2002;19:471-5.

4. van Wijck AJM, Aerssens YR. Pain, itch, quality of life, and
costs after herpes zoster. Pain Pract. 2017;17:738—46.

5. Patil A, Goldust M, Wollina U. Herpes zoster: a review of clini-
cal manifestations and management. Viruses. 2022;14:192.

6. Kawai K, Gebremeskel BG, Acosta CJ. Systematic review of
incidence and complications of herpes zoster: towards a global
perspective. BMJ Open. 2014;4:¢004833.

7. Forbes HJ, Thomas SL, Smeeth L, Clayton T, Farmer R,
Bhaskaran K, et al. A systematic review and meta-analysis of
risk factors for postherpetic neuralgia. Pain. 2016;157:30-54.

8. Schmader K. Herpes zoster in older adults. Clin Infect Dis.
2001;32:1481-6.

9. Huygen F, Kallewaard JW, van Tulder M, Van Boxem K, Vissers
K, van Kleef M, et al. “Evidence-based interventional pain med-
icine according to clinical diagnoses™: update 2018. Pain Pract.
2019;19:664-75.

10. Van Wijck AJM, Wallace M, Mekhail N, Van Kleef M. Evidence-
based interventional pain medicine according to clinical diagno-
ses. 17. Herpes zoster and post-herpetic neuralgia. Pain Pract.
2011;11:88-97.

11. Johnson RW, Wasner G, Saddier P, Baron R. Postherpetic neu-
ralgia: epidemiology, pathophysiology and management. Expert
Rev Neurother. 2007;7:1581-95.

12. Opstelten W, Van Loon AM, Schuller M, Van Wijck AJM, Van
Essen GA, Moons KGM, et al. Clinical diagnosis of herpes zos-
ter in family practice. Ann Fam Med. 2007;5:305-9.

13. Chen GB, Tuan SH, Liou IH, Huang HY, Hu YC, Wu SY.
Segmental zoster paresis of unilateral upper extremity: a case
report and literature review. Medicine. 2020;99:E20466.

14. Forstenpointner J, Ruscheweyh R, Attal N, Baron R, Bouhassira
D, Enax-Krumova EK, et al. No pain, still gain (of function): the
relation between sensory profiles and the presence or absence of

85UB017 SUOLILLIOD BAIFE81D) 8|l dde au Aq paueA0b a8 S3oNe WO ‘88N JO S3NJ 0 AX1q 1T 8UIIUO 43| 1M UO (SUORPUOD-PUE-SLUS)W0D A8 | 1M AeIq 1[ou 1 |UO//StY) SUORIPUOD PUe SWwie | 8U388S *[z0e/TTA/T] uo Ariqiaulluo A8 |IM ‘do|O Bwileud se|RBY AQ £2rET Jded TTTT 0T/I0p/w00 A3 1M Arelq 1 pul|uo//Sdny Wiy papeojumoq ‘0 ‘0052EEST


https://orcid.org/0000-0001-6186-8979
https://orcid.org/0000-0001-6186-8979
https://orcid.org/0000-0001-6186-8979

ADRIAANSEN ET AL.

13

16.

17.

18.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31

32.

33.

self-reported pain in a large multicenter cohort of patients with
neuropathy. Pain. 2021;162:718-27.

Kramer S, Baeumler P, Geber C, Fleckenstein J, Simang M,
Haas L, et al. Somatosensory profiles in acute herpes zoster and
predictors of postherpetic neuralgia. Pain. 2019;160:882-94.
Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:n71.
Sterne JAC, Savovi¢ J, Page MJ, Elbers RG, Blencowe NS,
Boutron I, et al. RoB 2: a revised tool for assessing risk of bias in
randomised trials. BMJ. 2019;366:14898.

Schiinemann HIJ, Cuello C, Akl EA, Mustafa RA, Meerpohl
JJ, Thayer K, et al. GRADE guidelines: 18. How ROBINS-I
and other tools to assess risk of bias in nonrandomized studies
should be used to rate the certainty of a body of evidence. J Clin
Epidemiol. 2019;111:105-14.

Dworkin RH, Gnann JW, Oaklander AL, Raja SN, Schmader
KE, Whitley RJ. Diagnosis and assessment of pain associ-
ated with herpes zoster and postherpetic neuralgia. J Pain.
2008;9:37-44.

Rolke R, Baron R, Maier C, Tolle TR, Treede RD, Beyer A, et al.
Quantitative sensory testing in the German research network on
neuropathic pain (DFNS): standardized protocol and reference
values. Pain. 2006;123:231-43.

Forstenpointner J, Otto J, Baron R. Individualized neuropathic
pain therapy based on phenotyping: are we there yet? Pain.
2018;159:569-75.

Baron R, Maier C, Attal N, Binder A, Bouhassira D, Cruccu G,
et al. Peripheral neuropathic pain: a mechanism-related organiz-
ing principle based on sensory profiles. Pain. 2017;158:261-72.
Shingles Vaccination: What Everyone Should Know | CDC.
Werner RN, Nikkels AF, Marinovi¢ B, Schifer M, Czarnecka-
Operacz M, Agius AM, et al. European consensus-based (S2k)
guideline on the Management of Herpes Zoster — guided by the
European dermatology forum (EDF) in cooperation with the
European academy of dermatology and venereology (EADV),
part 2: treatment. J Eur Acad Dermatol Venereol. 2017;31:20-9.
Dworkin RH, Johnson RW, Breuer J, Gnann JW, Levin MJ,
Backonja M, et al. Recommendations for the management of
herpes zoster. Clin Infect Dis. 2007;44(Suppl 1):S1-26.

Jiang X, Li Y, Chen N, Zhou M, He L. Corticosteroids for pre-
venting postherpetic neuralgia. Cochrane Database Syst Rev.
2013:CD005582.

Finnerup NB, Attal N, Haroutounian S, McNicol E, Baron R,
Dworkin RH, et al. Pharmacotherapy for neuropathic pain in
adults: a systematic review and meta-analysis. Lancet Neurol.
2015;14:162-73.

Kreutzwiser D, Tawfic QA. Methadone for pain management: a
pharmacotherapeutic review. CNS Drugs. 2020;34:827-39.

Chou R, Cruciani RA, Fiellin DA, Compton P, Farrar JT,
Haigney MC, et al. Methadone safety: a clinical practice guide-
line from the American pain society and college on problems
of drug dependence, in collaboration with the Heart Rhythm
Society. J Pain. 2014;15:321-37.

Hempenstall K, Nurmikko TJ, Johnson RW, A'Hern RP, Rice
AS. Analgesic therapy in postherpetic neuralgia: a quantitative
systematic review. PLoS Med. 2005;2:¢164.

Esmann V, Kroon S, Peterslund NA, Ronne-Rasmussen JO, Geil
JP, Fogh H, et al. Prednisolone does not prevent post-herpetic
neuralgia. Lancet. 1987;2:126-9.

Zhang R, Xu Q. Effect of corticosteroid therapy in acute
pain edema caused by herpes zoster. Trop J Pharm Res.
2016;15:1739-44.

Backonja M, Wallace MS, Blonsky ER, Cutler BJ, Malan P
Jr, Rauck R, et al. NGX-4010, a high-concentration capsaicin
patch, for the treatment of postherpetic neuralgia: a randomised,
double-blind study. Lancet Neurol. 2008;7(12):1106-12.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

Irving GA, Backonja MM, Dunteman E, Blonsky ER, Vanhove
GF, Lu SP, et al. A multicenter, randomized, double-blind,
controlled study of NGX-4010, a high-concentration capsaicin
patch, for the treatment of postherpetic neuralgia. Pain Med.
2011;12(1):99-109.

Binder A, Bruxelle J, Rogers P, Hans G, Bosl I, Baron R. Topical
5% lidocaine (lignocaine) medicated plaster treatment for post-
herpetic neuralgia: results of a double-blind, placebo-controlled,
multinational efficacy and safety trial. Clin Drug Investig.
2009;29(6):393-408.

CuilJZ, Zhang J, Yan F, Yang X, Wang XL, Zhao Z, et al. Effect
of single intra-cutaneous injection for acute thoracic herpes zos-
ter and incidence of postherpetic neuralgia. Pain Manag Nurs.
2018;19:186-94.

Cui JZ, Zhang XB, Zhu P, Zhao ZB, Geng ZS, Zhang YH, et al.
Effect of repetitive intracutaneous injections with local anesthet-
ics and steroids for acute thoracic herpes zoster and incidence of
postherpetic neuralgia. Pain Med. 2017;18:1566-72.

Martins N, Polido-Pereira J, Caneira M, Fonseca JE. Treatment
of persistent cutaneous atrophy after corticosteroid injection
with fat graft. Reumatol Clin. 2019;15:e122—-¢124.

Zeng Q, Liu X, Wei L, Lin K, Zhang J. The treatment of topical
drugs for postherpetic neuralgia: a network meta-analysis. Pain
Physician. 2020;23(6):541-51.

Uberall MA, Eerdekens M, Hollanders E, Bosl I, Sabatschus I.
Lidocaine 700 mg medicated plaster for postherpetic neuralgia:
real-world data from the German pain e-registry. Pain Manage.
2022;12:195-209.

Gavin PD, Tremper L, Smith A, Williams G, Brooker C.
Transdermal oxycodone patch for the treatment of postherpetic
neuralgia: a randomized, double-blind, controlled trial. Pain
Manage. 2017;7:255-67.

Yong YL, Tan LTH, Ming LC, Chan KG, Lee LH, Goh BH,
et al. The effectiveness and safety of topical capsaicin in posth-
erpetic neuralgia: a systematic review and meta-analysis. Front
Pharmacol. 2017;7:7.

Tan X, Ma L, Yuan J, Zhang D, Wang J, Zhou W, et al.
Intravenous infusion of lidocaine enhances the efficacy of
conventional treatment of postherpetic neuralgia. J Pain Res.
2019;12:2537-45.

Demant DT, Lund K, Finnerup NB, Vollert J, Maier C,
Segerdahl MS, et al. Pain relief with lidocaine 5% patch in local-
ized peripheral neuropathic pain in relation to pain phenotype:
arandomised, double-blind, and placebo-controlled, phenotype
panel study. Pain. 2015;156:2234-44.

Fujiwara A, Watanabe K, Hashizume K, Shinohara K,
Kawaguchi M. Transforaminal vs interlaminar epidural steroid
injection for acute-phase shingles: a randomized, prospective
trial. Pain Physician. 2018;21(4):373-82.

Dworkin RH, O'Connor AB, Kent J, Mackey SC, Raja SN,
Stacey BR, et al. Interventional management of neuropathic
pain: NeuPSIG recommendations. Pain. 2013;154:2249-61.
Makharita MY, Amr YM, El-Bayoumy Y. Single paravertebral
injection for acute thoracic herpes zoster: a randomized con-
trolled trial. Pain Pract. 2015;15:229-35.

Yang F, Liao P, You Y, Liang Y, Hu Y. The effectiveness of re-
petitive paravertebral block with ropivacaine and dexmedetomi-
dine for the prevention of postherpetic neuralgia in patients with
acute herpes zoster. Postepy Dermatol Alergol. 2022;39:116-20.
Kim ED, Bak HH, Jo DH, Park HJ. Clinical efficacy of transfo-
raminal epidural injection for management of zoster-associated
pain: a retrospective analysis. Skeletal Radiol. 2018;47:253—60.
Dong X, Liu Y, Yang Q, Liu Z, Zhang Z. Comparison of thera-
peutic effects of continuous epidural nerve block combined with
drugs on postherpetic neuralgia. Int J Neurosci. 2021;131:191-5.
Choi EM, Chung MH, Jun JH, Chun EH, Jun 1J, Park JH, et al.
Efficacy of intermittent epidural dexamethasone bolus for

85U8017 SUOWIWIOD BA e8I 3|qeotjdde sy Aq peusenob e sejone VO ‘88N Jo se|ni Joy Aiq1T8UlUQ AB]1/W UO (SUOIPUOD-PUe-SLLBYWOD™AB | 1M AleIq | Ul [UO//SANY) SUONIPUOD PUe SWIe 1 84} 89S *[yZ0Z/TT/7T] Uo ARiqiauliuo /8|1 ‘do(o ewreyd se|pisY Ag £zvET Ided/TTTT 0T/10p/w0o A8 | Afeiq1jeuluo//Sdiy Wwoj pepeojumod ‘0 ‘00SZEEST



14

TREATMENT OF ZOSTER-RELATED PAIN

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

zoster-associated pain beyond the acute phase. Int J Med Sci.
2020;17:1811-8.

Ke M, Yinghui F, YiJ, Xuehua H, Xiaoming L, Zhijun C, et al.
Efficacy of pulsed radiofrequency in the treatment of thoracic
postherpetic neuralgia from the angulus costae: a randomized,
double-blinded, controlled trial. Pain Physician. 2013;16:15-25.
Kim YH, Lee CJ, Lee SC, Huh J, Nahm FS, Kim HZ, et al.
Effect of pulsed radiofrequency for postherpetic neuralgia. Acta
Anaesthesiol Scand. 2008;52:1140-3.

Lin S, Lin M, Dai Z, Wang F, Lin K, Liu R. Novel bipolar high-
voltage pulsed radiofrequency targeting the cervical sympathetic
chain for treating acute herpetic neuralgia. Neuromodulation.
2022;26:1808-16.

Song T. High-voltage, long-duration pulsed radiofrequency on
Gasserian ganglion improves acute/subacute zoster-related tri-
geminal neuralgia: a randomized, double-blinded, controlled
trial. Pain Physician. 2019;4:361-8.

Wan CF, Song T. Comparison of two different pulsed radiof-
requency modes for prevention of postherpetic neuralgia in
elderly patients with acute/subacute trigeminal herpes zoster.
Neuromodulation. 2022;25:1364-71.

Wan CF, Song T. Efficacy of pulsed radiofrequency or short-term
spinal cord stimulation for acute/subacute zoster-related pain: a
randomized, double-blinded, controlled trial. Pain Physician.
2021;24:215-22.

Zhang W, He C. Clinical efficacy of pulsed radiofrequency com-
bined with intravenous lidocaine infusion in the treatment of sub-
acute herpes zoster neuralgia. Pain Res Manag. 2022;2022:1-14.
Xiong Z-H, Tang X-F, Huang L-T, Yue L-R. A clinical study
on the treatment of postherpetic neuralgia with pulsed radiof-
requency of the dorsal root ganglion with pain management.
Neurol Asia. 2020;25:313-7.

Makharita MY, El Bendary HM, Sonbul ZM, Ahmed SES,
Latif MA. Ultrasound-guided pulsed radiofrequency in the
Management of Thoracic Postherpetic Neuralgia: a randomized,
double-blinded, controlled trial. Clin J Pain. 2018;34:1017-24.

Li H, Ding Y, Zhu Y, Han Z, Yao P. Effective treatment of
postherpetic neuralgia at the first branch of the trigeminal
nerve by high-voltage pulsed radiofrequency. Front Neurol.
2021;12:746035.

Han Z, Hong T, Ding Y, Wang S, Yao P. CT-guided pulsed ra-
diofrequency at different voltages in the treatment of posther-
petic neuralgia. Front Neurosci. 2020;14:579486.

Ding Y, Hong T, Li H, Yao P, Zhao G. Efficacy of CT guided
pulsed radiofrequency treatment for trigeminal postherpetic
neuralgia. Front Neurosci. 2019;13:708.

LiD, Sun G, Sun H, Wang Y, Wang Z, Yang J. Combined therapy
of pulsed radiofrequency and nerve block in postherpetic neural-
gia patients: a randomized clinical trial. PeerJ. 2018;6:e4852.

Ji M, Yao P, Han Z, Zhu D. Pulsed radiofrequency combined
with methylene blue paravertebral nerve block effectively treats
thoracic postherpetic neuralgia. Front Neurol. 2022;13:811298.
Feng D, Li M, Hu H. The therapeutic efficacy of pulsed radiof-
requency alone versus a dexamethasone and pulsed radiofre-
quency combination in patients with trigeminal postherpetic
neuralgia: a double-blind, randomized controlled trial. Pain
Physician. 25(4):E543-E549.

Chen L, Zhang Y, Chen Y, Wang T, Sun K, Tang H, et al. Efficacy
and safety of botulinum toxin a and pulsed radiofrequency on
postherpetic neuralgia: a randomized clinical trial. Contrast
Media Mol Imaging. 2022;2022:1579937.

Ding Y, Yao P, Li H, Han Z, Wang S, Hong T, et al. CT-guided
stellate ganglion pulsed radiofrequency stimulation for facial and
upper limb postherpetic neuralgia. Front Neurosci. 2019;13:13.
Cohen SP, Sireci A, Wu CL, Larkin TM, Williams KA, Hurley
RW. Pulsed radiofrequency of the dorsal root ganglia is superior
to pharmacotherapy or pulsed radiofrequency of the intercostal

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

nerves in the treatment of chronic postsurgical thoracic pain.
Pain Physician. 2006;9:227-35.

Hetta DF, Mohamed SAB, Mohamed KH, Mahmoud TAE,
Eltyb HA. Pulsed radiofrequency on thoracic dorsal root gan-
glion versus thoracic paravertebral nerve for chronic post-
mastectomy pain, a randomized trial: 6-month results. Pain
Physician. 2020;23:23-35.

Podhajsky RJ, Sekiguchi Y, Kikuchi S, Myers RR. The histo-
logic effects of pulsed and continuous radiofrequency lesions
at 42°C to rat dorsal root ganglion and sciatic nerve. Spine.
2005;30:1008-13.

Harke H, Gretenkort P, Ulrich Ladleif H, Koester P, Rahman S.
Spinal cord stimulation in postherpetic neuralgia and in acute
herpes zoster pain. Anesth Analg. 2002;94:694—700.

Sheng L, Liu Z, Zhou W, Li X, Wang X, Gong Q. Short-term
spinal cord stimulation or pulsed radiofrequency for elderly pa-
tients with postherpetic neuralgia: a prospective randomized
controlled trial. Neural Plast. 2022;2022:1-8.

Li X, Chen P, He J, Huang X, Tang D, Chen L, et al. Comparison
of the efficacy and safety of temporary spinal cord stimula-
tion versus pulsed radiofrequency for postherpetic neuralgia:
a prospective randomized controlled trial. Pain Res Manag.
2022;2022:1-10.

Xiao L, Huang M, Chen Q, Huang M, Chen Q, Wu S, et al.
Retrospective Study Treatment Efficacy and Technical Advantages
of Temporary Spinal Nerve Root Stimulation Compared to
Traditional Spinal Cord Stimulation for Postherpetic Neuralgia.
Makharita MY, Amr YM, El-Bayoumy Y. Effect of early stel-
late ganglion blockade for facial pain from acute herpes zos-
ter and incidence of postherpetic neuralgia. Pain Physician.
2012;15:467-74.

Rijsdijk M, Van Wijck AJM, Meulenhoff PCW, Kavelaars A,
Van Der Tweel I, Kalkman CJ. No beneficial effect of intrathecal
methylprednisolone acetate in postherpetic neuralgia patients.
Eur J Pain. 2013;17:714-23.

Rijsdijk M, Van Wijck AJM, Kalkman CJ, Meulenhoff PCW,
Grafe MR, Steinauer J, et al. Safety assessment and pharma-
cokinetics of intrathecal methylprednisolone acetate in dogs.
Anesthesiology. 2012;116:170-81.

Kotani N, Kushikata T, Hashimoto H, Kimura F, Muraoka M,
Yodono M, et al. Intrathecal methylprednisolone for intractable
postherpetic neuralgia. N Engl J Med. 2000;343:1514-9.

Rijsdijk M, Van Wijck AJM, Kalkman CJ, Yaksh TL. The effects
of glucocorticoids on neuropathic pain: a review with empha-
sis on intrathecal methylprednisolone acetate delivery. Anesth
Analg. 2014;118:1097-110.

Zheng S, Li X, Yang X, He L, Xue Y, Yang Z. Ultrasound-guided
cervical nerve root block for the treatment of acute cervical her-
pes zoster: a randomized controlled clinical study. Pain Pract.
2019;19:500-9.

Xu G, Xu G, Feng Y, Tang WZ, Lv ZW. Transcutaneous electri-
cal nerve stimulation in combination with cobalamin injection
for postherpetic neuralgia: a single-center randomized con-
trolled trial. Am J Phys Med Rehabil. 2014;93:287-98.

Van Boxem K, Rijsdijk M, Hans G, de Jong J, Kallewaard JW,
Vissers K, et al. Safe use of epidural corticosteroid injections:
recommendations of the WIP Benelux work group. Pain Pract.
2019;19:61-92.

Bicket MC, Chakravarthy K, Chang D, Cohen SP. Epidural ste-
roid injections: an updated review on recent trends in safety and
complications. Pain Manage. 2015;5:129-46.

Wang D, Zhang K, Han S, Yu L. PainVision® apparatus for as-
sessment of efficacy of pulsed radiofrequency combined with phar-
macological therapy in the treatment of postherpetic neuralgia and
correlations with measurements. Biomed Res Int. 2017;2017:1-8.
Baron R, Wasner G. Prevention and treatment of postherpetic
neuralgia. Lancet. 2006;367:186-8.

85U8017 SUOWIWIOD BA e8I 3|qeotjdde sy Aq peusenob e sejone VO ‘88N Jo se|ni Joy Aiq1T8UlUQ AB]1/W UO (SUOIPUOD-PUe-SLLBYWOD™AB | 1M AleIq | Ul [UO//SANY) SUONIPUOD PUe SWIe 1 84} 89S *[yZ0Z/TT/7T] Uo ARiqiauliuo /8|1 ‘do(o ewreyd se|pisY Ag £zvET Ided/TTTT 0T/10p/w0o A8 | Afeiq1jeuluo//Sdiy Wwoj pepeojumod ‘0 ‘00SZEEST



ADRIAANSEN ET AL.

15

87.

88.

89.

90.

Hohenschurz-Schmidt DJ, Cherkin D, Rice ASC, Dworkin RH,
Turk DC, McDermott MP, et al. Research objectives and general
considerations for pragmatic clinical trials of pain treatments:
IMMPACT statement. Pain. 2023;164:1457-72.

Langford DJ, Baron R, Edwards RR, Gewandter JS, Gilron I,
Griffin R, et al. What should be the entry pain intensity crite-
ria for chronic pain clinical trials? An IMMPACT update. Pain.
2023;164:1927-30.

Dworkin RH, Turk DC, Peirce-Sandner S, Baron R, Bellamy N,
Burke LB, et al. Research design considerations for confirma-
tory chronic pain clinical trials: IMMPACT recommendations.
Pain. 2010;149:177-93.

Woolf CJ. Pain: moving from symptom control toward
mechanism-specific pharmacologic management. Ann Intern
Med. 2004;140:441-51.

91.

Vollert J, Maier C, Attal N, Bennett DLH, Bouhassira D, Enax-
Krumova EK, et al. Stratifying patients with peripheral neuro-
pathic pain based on sensory profiles: algorithm and sample size
recommendations. Pain. 2017;158:1446-55.

How to cite this article: Adriaansen EJM, Jacobs
JG, Vernooij LM, van Wijck AJM, Cohen SP,
Huygen FIPM, et al. 8. Herpes zoster and post
herpetic neuralgia. Pain Pract. 2024;00:1-16.

https://doi.org/10.1111/papr.13423

85U8017 SUOWIWIOD BA e8I 3|qeotjdde sy Aq peusenob e sejone VO ‘88N Jo se|ni Joy Aiq1T8UlUQ AB]1/W UO (SUOIPUOD-PUe-SLLBYWOD™AB | 1M AleIq | Ul [UO//SANY) SUONIPUOD PUe SWIe 1 84} 89S *[yZ0Z/TT/7T] Uo ARiqiauliuo /8|1 ‘do(o ewreyd se|pisY Ag £zvET Ided/TTTT 0T/10p/w0o A8 | Afeiq1jeuluo//Sdiy Wwoj pepeojumod ‘0 ‘00SZEEST


https://doi.org/10.1111/papr.13423

15332500, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/papr.13423 by Astellas Pharma Global, Wiley Online Library on [14/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

TREATMENT OF ZOSTER-RELATED PAIN

uinen o141 P311013U0 ‘PuUIld-21qnOp ‘PaZILIOpUE] e e1Bleinau dnadiayisod JO JuaWIEa 33 10 Uaied JUOPOIAXO [ewsapsUeLL
Suayz “Apms T e ua1s02 sadiay ey 101U3WIERA 341 10} 0] 1001 BAIBU [EIIAIZ) PIPINS-pUNOSEAIN
eleyren oL pajjonuo) pazy a1ne 1oy uopafuy a/8uy
nn WorE s pios [2uids 4 popIT A uisn

sul BT AREOT ST 0] VOTEITA SAI3 TEAIE SoSUETSUEI]
Sueyz 1507 5o i pasnes eusapa U 3 Ul Adeiog: posRis0oRIon 10 5ol
uem e13jeinaN Inadiags0d oo ued sanoiduil pasing 10A-BIH sejodig
Suem 3 suone|2110) P 10 awnealL 2y ut Adesayy (et GimpaL 1pey pasing Jo Adea1jJ3 Jo 1awssassy Joj snieleddy uoisiALed
wiy 0 3seyd aynde ay uied jo 1o} Uo1[BueB 1001 e510p 343 03 1pes pasind pue y0[q [eanpl U0 Jo Aaeaiya dwod
n Bleinan 40 22UaPPU PuE 33 M2V J0J SPI0IAIS PUE HNAISIUY €301 1 annnaday o Paj3
nx e13[enau 213d134150d 10j UOI3IUI UILIEIEGOD UM UOHRUIGIOD U] UONEINWIRS SAI3U [IUII[3 SNOAUEINISUEAL
eepieN |eu] pajjonuo) ‘papulig-ajgnoq L J0 ayu 1pey pas|nd papin-punosenin
o4 [ed1u1[> paziwiopue e :syuaned 1 upolq aniau 1pes pasind jo Adesays paulquiod
sishjeue euied p 10§ Uonaful [enpIda [eu J0 Aoea144a (111D
[eUL aAPadS014 ‘PAZILIOpUEY v S3|BUIYS Sy d-21NDY J0j UODAIu] PI0IRIS [EANPId3 JUIIE|IZ1U] SA [EUILIRIOJSURIL
eidjeinap onad. Jo 2duapPU] pUE JA3E ” 210y Joj uopdaful 318uls Jo Pay3

©13[22n3N 9134131504 JO UIWIEALL U3 0§ OIG IAIAN N[ 2U3IAUIIN P3P 40 Apmis fea1

2UEpIN H405E1 1 J2pUn 2350 53034 0 UBLLERS U0 0[N fuICEsEd 0 s
[eliL Pa|01u0) ‘PaPUIIg-31AN0] ‘PAZILIOPUEY Y eiB[einNaN [ulwaBil Pale|ay-Ia1s0Z IDeqNS/aINdY SaA0dUI] U0} BUED UeLIasses uo 1pey pasing
Jo RO 4 SSEUEU SUIESOPI] JO USISHYUISTOUSKEAMI
g i quir 12ddn pue [epey 10} uope|nuI 1pey pasing uoljfues -1
ei8jeinap Ja1507 SadiaH U0 uol|Bues 100y . Jo uone|npoN 1pey pasing paping-Aydesfouioy paindiion jo Kiajes pue Aoeay3
sa9y i . pasind papind 13 jo Aoeanys
JuawaFeuew uled 11 Uo1{8UES 1001 [ESI0p U1 Jo 1pei pasind 10 UaWEa 343 U0 APMIS [EIIUIP Y
i -uio) winuimog

eifjeinan anadsausod jo uauAEaLL o 53883/0A 1Ua124410 1 AUaNbBLJOIPEY PASINg PIPIND-1D
Mg saddn uy 4 SMIAN [E9INI) 01 pasind Jo Aeanya
aseyd aymoe ays puokaq uied p 1oy snjog jeanpid: 0 10 ooy
UL Pa]j0U0) ‘Papullg-a|d d pate] 104 Uone|NWIRS PI0) [eulds WIAL-HOYS 10 Auanbaijoipey Pasing 30 Adealysa
131507 533K [eUIWaBAL 2INLGNS/ANIY UM SIUBNEd AU3PI3 Ul 10§ 530y Pasind1U21a441q oML Jo Uostiedwo)
EIg TEo 9% Jo S FEaN TR diaeeg FunEany 1oy oTBues [FuNeSL ST Jo RousTEIIey o g
#ouanbasjoipey pasind 33eON-UBIH Aq SAIN [EUILIFBILL U JO YUEIG I5i1J 3L e BIF[EINAN J13AIBUISOd J0 JUBWAERIL AR
Apmis annaadsosas e isuaned pade ut U0 aMI3U (15021211 ¢ 1 pasind jo Aajes pue Aoeaiysa
gz 123U ewny Jeul 10 uomalul m 1pes pasind oijBues 1001 [esiop Jo Aeans
18[enau 3nadiayasod U0 SENIP UM PaUIGUIOd ¥20]q AAI3U [eanpida SNoNUNUO? 40 193443 dnnadesayl Jo uospedwo)
ayrul [es10p [euids Je[odiq pue Jejodiun Jo AIeD1343 343 JO UOReN|end

efjeinaN 121507 SadiaH 21NEGNS JO 1UALIEAIL 3Y) Ul UOISNU] 2UIEIOPT] SNOUAEIU| Y1iM PUIGUIO) Aduanbaijolpey pasing Jo Aoeaiysd (el

121502 5adiay ane ned uy 2110y auy P

lesa Aisi324-3 Uled UBWLIZD 3U3 WOJj e3P PLIOM-[eal iei3[einau 3nadiayisod 10} iiseld pajealpaw Bul 0L uleIoprl
Suays [euL pa|jonuo) anpadsoid aim siuaned ALiapi3 1o} 1pey pasing InWnNS pio) feuids Wiia1-oys
N peoiddy 2n1UNg eUIEIO] E3AID 34 4O JaEND Jaddn pue Jopa1so e Busn eiBjeinan H g€ [e21013) patea]- ful au0z0 pue pi 1M pauIquio; 1pey pasing papino-15 Jo Aoeaiyy3 pue Aajes
Sueny ©13]e2n3N 29134350 10} UOHE|NWINS PA0] [eUIS [EUONRIPEL O} Pa1edUIO) LOREINWNS 100y SMAN [eulds Alesoduwia] J0 5aBeIURAPY [eI1ULP3L PUE AXelyj3 JuawealL
un l anoy BuieaiL 10} uley) o1 lea1n2) ayy Sunadiel 1pey pasing 3L 0A-UBIH Jelodig [SAON
n euL pajjonuo) pazs ‘puila-a1anog i [EUIIABLL 1M SIUBHEd Ul UORRUIGWO: pasing pue esnsiap auoly. 1pey pasing Jo Adeaiyy3 annadesay] ayl
i ©13[e2n3N 1341313504 IDLI0NL SIeaAL AIPAII44T HOIE IIN [eIGaLIaNEIEG 3NJg BUBIAYIAN UM PAUIGWOD Auanbasjolpey pasing
124 pm v aindeqns 1pey pasind UoReING-3U07 33EOA-UBIH UMM PAUIIO] 2INPIUNdNIY 1e3H [eUAII JO AeD1Y3
na JusWwIas 5peI0UL Jopadns U3 Ul NHd AIOELBY J0 JUBWIELL B 10} Uojie|NFE030LLIBL AOUBND3LOIpe PUE 2InIDUN UBWIEIOS [E1qa1BNI33U] PPING-L) JO UORENIZSGO [EOIUIID
uayy T v i 1pey pasing pue v uixoL wnuiimog 4o A1ajes pue Aoediy3
Bueyz uosedwod Buneasn us auoje Adesayy deJayy auoz0 pue pasind 10A-y81y pauIquio)

1INS21 paLi0daY '8 L1EP AWONINO FUISSIN"L  AWODINO 9 BUIPUNOJUO) ‘G SUONUSAIZIUI JO UONEDIJISSE])  UORUSAIZM| € S5370.d UONEZIWOpUEY 7 UoNDa|as Jedpiuied T eap ony 3

16

V XIANHAdd VY



	8. Herpes zoster and post herpetic neuralgia
	Abstract
	INTRODUCTION
	Pathophysiology
	Herpes Zoster
	Postherpetic neuralgia


	METHODOLOGY
	Search strategy
	Outcome measures
	Data extraction and quality assessment

	RESULTS
	Literature screening
	Diagnosis
	Physical examination
	Quantitative sensory testing

	Prevention of acute HZ
	Treatment options
	Conservative management
	Pharmacological treatments
	Summary

	Local treatments
	Acute HZ
	PHN
	Summary

	Interventional management
	Epidural and paravertebral injection (eg, of local anesthetics and/or glucocorticoids)
	Pulsed radiofrequency
	Spinal cord stimulation
	Sympathetic nerve block
	Intrathecal injection
	Other interventional treatments


	Complications of interventional pain management
	Overall summary
	Techniques
	Epidural and paravertebral injection
	Pulsed radiofrequency of the DRG

	Conclusion and recommendations

	ALGORITHM
	CONSIDERATIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	PATIENT CONSENT
	ORCID
	REFERENCES
	 APPENDIX A


