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Abstract

Background: Postherpetic neuralgia (PHN) is the most common and bearable compli-
cation of herpes zoster (HZ). This pain may have negative impact on the patient's all
aspects of daily life and health-related quality of life (HRQOL). Despite numerous
advances in treatment, many patients remain resistant to the current therapy options.
It is the first time subcutaneous injection of methylprednisolone acetate and lido-
caine has been used to treat refractory PHN. We report the results of this treatment
evaluating pain relief and HRQOL improvement in this disorder.

Methods: A total of 43 patients with refractory PHN was enrolled in the observa-
tional study. All patients received daily subcutaneous injection of methylprednisolone
acetate and lidocaine for 10 consecutive days. The severity of pain was assessed by
using Visual Analog Scale (VAS), and 36-ltem Short Form Survey (SF-36) was applied
to evaluate HRQOL. Assessment of the pain and HRQOL was carried out at baseline
and posttreatment at 4 weeks as well as 6 and 12 months.

Results: At baseline, all patients experienced severe PHN with average VAS scores of
8.44 + 0.85 (minimum 7; maximum 10). At 4 weeks, 6 months, and 12 months after
treatment, the pain had significantly decreased (P < .001), and all subjects showed
significant improvement in all eight domains of HRQOL. No major adverse events
associated with the subcutaneous injection were observed.

Conclusions: Our results indicate that subcutaneous injection of methylprednisolone

acetate and lidocaine can be an effective and safe treatment for PHN.
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1 | INTRODUCTION

Postherpetic neuralgia (PHN), a feared complication of herpes zoster
(shingles), is commonly defined when herpes-associated pain persists
3 months or longer following herpes zoster outbreak.'? The typical
characteristic of this chronic neuropathic pain is various including con-
stant aching or intense burning pain, a paroxysmal, lancinating pain. It
is also frequently accompanied by allodynia (pain from usually non-
noxious stimuli) and/or hyperalgesia (increased response caused by
stimuli that normally provoke pain).>* The negative impacts on
patients' activities of daily living and health-related quality of life
(HRQOL) may be devastating.® It affects not only physical but also
functional and psychological health of the patients and even spouses
and relatives.®® Additionally, PHN has a negative effect on healthcare
system as well as a whole society.® Despite numerous advanced treat-
ments, PHN can be prolonged for many months or even years and
refractory to currently available therapy options.>’ Subcutaneous
injection of corticosteroids and local anesthetics has been adminis-
tered to prevent and treat PHN!%1 but not yet to be used to treat
refractory PHN. We carried out this study to assess the effectiveness
of subcutaneous injection of methylprednisolone acetate and lido-

caine on this condition.

2 | METHODS

21 | Study population

This was a prospective, observational research conducted in
Military Hospital 103, Hanoi, Vietnam, with a 1 year follow-up.
During the period from May 2016 to October 2018, a total of
46 patients with refractory PHN were screened at the time of
pretreatment examination and 43 patients were enrolled in the
entire study (up to 12 months after treatment). All of them gave
the written informed consent to participate in the study. The work
was approved by Ethics Committee of Military Hospital 103 (code:
140/2016/IRB-MH103).

We defined refractory PHN as constant aching or intense burn-
ing pain, a paroxysmal and lancinating pain with allodynia and/or
hyperalgesia that was in the restriction of dermatome involved to
original herpes zoster,'? and did not respond to conventional treat-
ment including anticonvulsants (gabapentin and pregabalin), tricyclic
antidepressants (amitriptyline and nortriptyline), topical agents (5%
lidocaine patch), tramadol (in combination with acetaminophen), or
patients had contraindications to or intolerance of the drugs. The
patients were to be included only if the pain duration was longer
than 3 months after the resolution of the HZ-associated skin rash.
We excluded the cases with one or more of the following condi-
tions: coagulation disorders due to any origin; bacterial or fungal
infection in the involved dermatome; polyneuropathy; neuropathic
pain due to other causes, known allergy to methylprednisolone ace-
tate or lidocaine; serious immunodeficiency diseases (eg, HIV and

cancer).

2.2 | Protocol
All eligible patients received a combination of methylprednisolone
acetate (5-10 mg) and lidocaine 2% (6-12 mL), depending on the
severity and area of pain. The affected site was divided into a chess-
board form with 0.3 to 1.0 mL subcutaneously injected at each point
to cover the entire pain area (Figure S1).

The injection was once daily administered with a 25 G needle for
10 consecutive days. The injection points can be changed if pain at
the previous injected point increases or a large hemorrhage occurred.

The severity of pain was assessed by using VAS. It consists of a
straight horizontal line of 100 mm length. The ends are defined as
the extreme limits of the pain “no pain at all” on the left end (O cm)
and “as bad as it could be” on the right end of the scale (100 mm).
The VAS was frequently used for measurement of pain in recent
years.'® The severity of pain was categorized as severe (VAS score:
7-10), moderate (VAS score: 4-6), and mild (VAS score: 0-3). Pain
relief was classified as excellent (>80% relief), good (50 to 80%
relief), fair (20 to 49% relief), or poor (<20% relief). HRQOL was
measured by 36-Item Short Form Survey (SF-36), which measures
eight concepts of health status: physical functioning (PF: 10 items),
role emotional problems (REP: 3 items), role physical problems (RPP:
4 items), social functioning (SF: 2 items), bodily pain (BP: 2 items),
mental health (MH: 5 items), vitality (VT: 4 items), and general health
perceptions (GHP: 5 items). For each domain of health status, scores
are summed and transformed to a scale from O (worst HRQOL) to
100 (best HRQOL).* The validity of the SF-36 for use in HZ and

PHN patients has been proved.*>1¢

2.3 | Time of evaluation

At the time of pretreatment (baseline), the demographic data of the
study population (age of disease onset, sex, comorbidities, and
location of herpes zoster lesion) were collected. In addition, VAS
scores and scores for each of the eight items on the SF-36 scale
were also counted. At the time of completion of treatment, only
VAS scores were calculated and recorded. At follow-up 4 weeks,
6 months, and 12 months after treatment: scores of VAS and the
eight concepts on the SF-36 scale were again counted and

collected.

2.3.1 | Statistics

The data were entered into Excel spreadsheet and then transferred to
SPSS software for analysis and processing. The data are expressed as
mean, standard deviation, maximum value, minimum value, number,
and percentage. Numeric data were expressed as mean * SD, and
non-numeric data were presented as percentage. The difference
between the averages is assessed by the Wilcoxon signed rank sum
test. The continuous line graphs were used to present the change of

pain severity (VAS score) and improvement of HRQOL (SF-36 score)
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FIGURE 1 Research profile

over time. P < .05 was considered statistically significant. The data
were analyzed on SPSS software (version 22.0) for Windows operat-
ing system (SPSS Inc. IBM Company) (Figure 1).

3 | RESULTS

During the 18-month enrollment period, a total of 46 PHN patients
were screened and 43 patients recruited in the study. Three of them
were excluded for declining to participate in the study, and 43 subjects
completed the 12-month follow-up. The clinical and demographic
characteristics of the subjects before the start of the research are
presented in Table 1.

Figure 2 shows the intensity of pain at different time points. The
VAS scores were significantly lower in all subjects at all four follow-up
time points (P < .001). Further analysis of the data, all patients had an
excellent pain relief during the 12-month follow-up. At the end of the
study, 17/43 (39.5%) individuals had no pain anymore, and none of
them reported recurrent pain at all posttreatment assessment.

Table 2 presents the pain grade at different time points. Com-
pared to before treatment, at the end of treatment, the patient's pain
grade changed significantly (mild pain was seen in 97.7% of patients)
(P < .001). Four weeks after treatment, all patients had only mild pain
and this outcome was maintained across a period of 12 months.

The HRQOL, as measured by SF-36, showed statistically signifi-
cant improvement in all eight domains from baseline at any follow-up
evaluation (Figure 3 and Table S1).

3.1 | Adverse effect

Local adverse effect reactions such as small subcutaneous bleeding (Figure
S2) and pain at the injection points were noted in 27/43 (62.8%) and

Open Access

TABLE 1 Demographic features of the study population
Feature
Age (year: mean, SD) 642 +88
Sex: n (%) Male 17 (39.5)
Female 26 (60.5)
Duration of pain after eruption healing 59+24
(month: mean, SD)
Comorbidities: n (%) Hypertension 12 (27.9)
Diabetes mellitus 2(4.7)
Location of herpes zoster Supraorbital 4(9.3)
lesion: n (%) Cervical 5(11.6)
Upper thoracic 21 (48.8)
(D1-D8)
Lower thoracic 7 (16.3)
(D9-D12)
Femoral 2(4.7)
Lumbar 1(2.3)
Forearm 2(4.7)
More than one location 1 (2.3)

of lesion

Mean VAS-socre
»

4 wéeks 6 mdnths 12 m<')nths
After After After
Treatment Treatment Treatment

Evaluation Time

Bef‘ore En(‘:l of
Treatment Treatment

FIGURE 2
treatment

Pain severity of study population before and after

31/43 (72.1%) of patients, respectively. Systematic complications, includ-
ing vertigo and weight gain, due to water retention were observed in 4/43
(9.3%) patients. Abscesses, cutaneous atrophy, scarring, lidocaine-related
acute intoxication, arrhythmia, and dysesthesias were not reported.

4 | DISCUSSION AND CONCLUSION

PHN is the most common and troublesome chronic complication asso-
ciated with HZ.17"*® Managing PHN, so far, can be still a challenging
process due to the lack of the therapeutic approach with both efficacy
and tolerability.®> Current guidelines usually recommended conven-
tional drugs for pain relief, including gabapentinoids (pregabalin and
gabapentin), tricyclic antidepressants (amitriptyline, nortriptyline,
desipramine, and maprotiline), tramadol, or opioids as first- or second-
line treatment of PHN.?2° However, these systemic agents cannot
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TABLE 2 Change of pain grade of study population before and after treatment

Before End of 4 weeks 6 months 12 months
Pain grade treatment Treatment after treatment after treatment after treatment p?
Severe (VAS:7-10) 97.7% 0% 0% 0% 0% <.001
Moderate (VAS:4-6) 2.3% 2.3% 0% 0% 0% <.001
Mild (VAS:0-3) 0% 97.7% 100% 100% 100% <.001

*Wilcoxon signed-rank test.

be widely used as a long-term regimen because of their side effects,
especially in elderly patients who have the age-related (associated)
physiologic changes, comorbidities, and polypharmacy (among whom
the PHN is most prevalent).?* Topical medications (5% lidocaine patch
and capsaicin) are also approved for the treatment of PHN in
European countries and the United States. However, evidence in sup-
port of their efficacy is often lacking. In addition, both drugs using
alone are only reasonable to consider as first-line treatment for mild
pain.'® Therefore, patients with severe pain like those in our study
cannot be beneficial from this therapy. With regard to the interven-
tional procedures for the treatment of PHN patients, the results of a
systematic review indicated that most of them were recommended as
grade B because of the absence of a high level of evidence except for
intrathecal methylprednisolone injection, but this intervention should
be only conducted with great caution and careful comprehensive
assessment.*

Currently, in Vietnam, conventional regimens including anticon-
vulsants (gabapentin and pregabalin), tricyclic antidepressants (ami-
triptyline and nortriptyline), topical agents (5% lidocaine patch), and
tramadol (in combination with acetaminophen) are available and
acceptable for treatment patients with PHN. All patients who prior to
being recruited into our research had been tried for treatment with
the abovementioned drugs in other hospitals, but they showed a
treatment failure. Their pain was still not well controlled and remained
severe. In our study, the mean score of pain severity according to VAS
before intervention was 8.44 + 0.85 (minimal VAS score of 7; maximal
VAS score of 10). Although opioids and intrathecal methylpredniso-
lone are recommended according to American and European guideline
(Level A, Class | and Il) for therapy of this condition, 1?20 they have still
not been established in our country.

In the present study, the administration of subcutaneous injection
of methylprednisolone in combination with lidocaine for 10 consecu-
tive days had shown an excellent effect on pain reduction (measured
by a VAS) and improvement of the quality of life (on a SF-36 scale) of
43 patients with refractory PHN.

In terms of pain-relieving effect, we found that within initial 2 to
3 days of the intervention, pain-relieving efficacy could not be
observed, even increasing pain occurred at the injection points. Anal-
gesic improvement with the regimen started 4 to 5 days during inter-
vention, desired results were reached at the end of the procedure
(on the 10th day of treatment course), and analgesic effect lasted
throughout the 12 months of follow-up. At the end of the study,
although 26/43 (61.5%) of patients remained mild pain and pain

completely disappeared in only 17/43 (38.5%) of individuals, all of
them indicated satisfaction with the efficacy of this pain treatment.
Only one 74-year-old female patient with HZ at lower thoracic
(D9-D12) area, 12 months after intervention, reported intermittent
mild intra-abdominal pain with VAS-score of 3 (before treatment
VAS-score of 9), but the cutaneous symptoms cleared completely with
this treatment. Therefore, the patient did not require any further
intervention.

It has been known that neural and perineural inflammation,
peripheral sensitization of primary afferent sensory nerve fibers, and
central sensitization are thought to be responsible for PHN.22"24 Lido-
caine is proposed to block voltage-gated sodium channels of dysfunc-
tional small myelinated A3- and unmyelinated C-fibers resulting in
reduction in ectopic impulses and decreased spontaneous pain,
allodynia, and hyperalgesia.?>?® Corticosteroids act as an anti-
inflammatory agent, which has been suggested to minimize nerve
damage and stabilize neural-cell membranes and suppress ectopic
neural discharges of C-fibers, and thereby relieve HZ-associated
pain.2”?® Additionally, among available corticosteroids, methylpred-
nisolone acetate has been found to be the least neurotoxic agent in
humans.?? Therefore, this drug was used in our study. An intervention
course of 10 consecutive days was applied because a pain-relieving
permanent effect can be obtained with a series of 8 to 12 infiltrations
on consecutive days.28 Moreover, little additional benefit can be
expected after the initial 12 to 14 intervention days,° and longer
intervention duration, based on our experiences, frequently leads to
systematic side effects of corticosteroid (eg, weight gain due to fluid
retention).

The mixture of corticosteroids and local anesthetics has been
broadly used to treat numerous disorders with neuropathic pain,
including treatment and prevention of HZ and PHN,*10:11:28-31 1yt to
our best knowledge, this is the first time a combination of injectable
methylprednisolone and lidocaine have been administered for treating
refractory PHN. In the literature, we found a small number of studies
with other options to manage this condition. In a work conducted by
Kotani and colleagues in 2000, that using the intrathecal methylpred-
nisolone for therapy, PHN-patient who was resistant to conventional
regimens and showed a good and excellent result.32 However, this
treatment method presented opposite results in another later investi-
gation.®® In another publication in 2014, the authors presented a
64-year-old male patient with an intractable lower thoracic PHN who
did not respond to various regimens including systemic and local med-

ications as well as an intercostal nerve block, but showed an excellent
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result after treating with a single-level T10 thoracic transforaminal
epidural steroid injection.3* In 2018, Oh also reported a 82-year-old
male patient with a treatment-resistant thoracic PHN who was
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successfully treated using ultrasound-guided pectoral Il block.3 In a

more recent research, Hu and coworkers treated 13 severe PHN

patients who had VAS-score of 9 or 10 with subcutaneous Botulinum
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Toxin-A injection. The results suggested that this drug was an effec-
tive approach for reducing pain in patients with PHN. However, the
authors did not mention whether prior to enroliment the patients
were refractory to conventional treatments or not.3¢ In general, to
date, the effective treatments for refractory PHN are still lacking, and
seeking new methods are always necessary.

4.1 | Complications

The subcutaneous injection of methylprednisolone in combination
with lidocaine is an invasive intervention, thereby technique and
medication-associated complications can occur during or after proce-
dure. Local complications such as abscesses, cutaneous atrophy, and
scarring have been reported in previous investigations,'®%° but they
were not observed in our study. In our opinion, that was because we
used only a small dose of methylprednisolone acetate (5-10 mg)
diluted in lidocaine (6-12 mL), so these complications were minimized.
In the present study, subcutaneous hemorrhage was commonly seen,
and it was noted predominantly in older female patients. However,
this bleeding was self-limited and completely absorbed over time.
Another frequent minor complication was pain at the injection points.
We found that this pain only persisted for one to two initial interven-
tion days, and all patients showed a good tolerance. Systemic
complications: vertigo due to lidocaine intoxication, and weight gain
caused by fluid retention effect of corticosteroid were also com-
plained by a few patients, but they were minimal, transient, and rap-
idly reversible. Despite the appearance of the abovementioned
adverse effects, they were generally mild and did not disrupt the

course or success of the treatment.

4.2 | Limitations

A major limitation in this research was the lack of a control group for
comparison. However, as earlier described, prior to enrolling, all
available conventional medications for PHN management had been
prescribed for the patients, but they all showed no response or
tolerance. Therefore, we did not establish control groups as patients
were treated with the above drugs. Ideally, the standard control group
in our study should have been treated with subcutaneous injection of
saline solution alone (placebo), but it would have been impossible
because of different reasons as mentioned in previous studies.!%%30
An additional drawback was the small sample size. From May 2016 to
October 2018, we screened a total of 43 refractory PHN patients, but
they all agreed to participate in the research and none of them

dropped out during the 12-month follow-up.

43 | Advantages

Despite the abovementioned limitations, the method described in our

study offers many advantages. Firstly, it is highly effective and safe.

The excellent results reach 100% and exceed the initial expectations
while the major complications are not seen, and all side effects are
mild and reversible. Secondly, the intervention presents as a simple
procedure because it only requires a syringe and a needle as an equip-
ment that is easily available at any hospital or clinic. Additionally, any
physician can implement this treatment method. Lastly, this treatment
can be applied to the treatment of HZ at any site of the body. This
point is superior to other interventions such as intrathecal or epidural
injection; paravertebral block, which cannot be applied for PHN
involving the trigeminal nerve.

In conclusion, the results indicate that subcutaneous injection of
methylprednisolone acetate and lidocaine can be an effective and safe
treatment for refractory PHN.
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