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Abstract Zoster-associated pain (ZAP) in patients with herpes zoster (HZ) may persist for a long time,
occurring even years after the rash has healed. In this case, the patient is diagnosed as having
postherpetic neuralgia (PHN). Prodromal symptoms can present with constant or intermittent pain, and
are often accompanied by other symptoms, resulting in misdiagnosis and/or inappropriate treatment.

The aim of this study is to investigate the characteristics of the prodromal symptoms of ZAP through
a multicenter study in Korea.
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1. Introduction Review and Assessment Service data, the number

of HZ patients in Korea was 735,000 in 2019.

The varicella zoster virus (VZV) establishes Among them, the number of female patients was

latency in sensory ganglia following a primary 446,000, and male patients were 289,000, 1.5

varicella infection. Herpes zoster (HZ) is the times more female. This is an 11% increase

reactivation of VZV and its spread from a single compared to 2015 and is increasing by an
ganglion of the dorsal root to the corresponding average of more than 2% per year[2].

dermatomell]. According to the Health Insurance In the initial reactivation stage of VZV, also
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called the

commonly begin with pain, headache, mild fever,

prodromal phase, symptoms
malaise and abnormal skin sensation. After the
prodromal phase, the acute phase is started with
characteristic dermatomal rash. In general, HZ is
characterized by the wunilateral dermatomal
distribution of vesicular eruptions as well as
pain[3]. As a prodromal symptom, the most
common manifestation of HZ which precedes the
rash is pain, ranging from mild to severe. The
pain may be sharply localized or diffuse, and has
been described as aching, burning, throbbing, or
lancinating. In a large portion of patients with
HZ, pain persists after the rash has healed,
resulting in a secondary diagnosis of postherpetic
neuralgia (PHN). There is currently no consensus
definition for PHN based on the duration after
rash onset, but definitions used have ranged
from 60 days to 6 months[4,5]. However, for a
conventional definition, it has been suggested
that PHN might be defined as pain lasting at
least 3 months after the onset of the rash[6,7].
The rate of occurrence varies between reports,
but it is estimated that 52.0% of patients with HZ
will develop PHN, and

developing PHN increases with agel8].

the probability of

Of all the clinical symptoms associated with
HZ and PHN, the one of most concern is pain.
Zoster-associated pain (ZAP) is one of the
common, debilitating, and challenging
complications of HZ and PHN, and is known to
have a considerably negative impact on
health-related quality of life, and as it may
persist for years, or even life, it can become a
significant economic burden[9]. Although some
progress has been made in the treatment of HZ
and PHN, management of ZAP is still a challenge
to the pain management physician, as the
pathogenesis is not fully understood. Preventing
PHN, which

continues as persistent pain, seems to be the best

the progression from HZ to

management strategy. Early intervention with an

antiviral agent and nerve block has been shown

to be an effective preemptive strategy, as it can
reduce acute HZ pain and the development of
PHNI[10]. As there are still clinical limitations
with these current strategies, predictors of PHN
during the acute phase of HZ have been
extensively investigated in order to assess which
patients are at higher risk of developing this
painful syndrome and need to be monitored
more carefully during their follow-up period.
Prodromal symptoms may occur concurrently
with pain, and are often characterized by a
variety of features[11].

The aim of this study was to investigate the
various characteristics of prodromal symptoms in
patients with ZAP through a multicenter study in
Korea, and the possible usefulness of these
symptoms as a predictor of the progression of
HZ and PHN.

2. Methods

A total of 235 patients who presented with a
chief complaint of pain to the department of
anesthesia and pain medicine at the 3 included
training hospitals in Korea from 2017 to 2019,
and were diagnosed with HZ or PHN, were
enrolled in our survey. The surveys were
anonymous questionnaires regarding the various
characteristics of prodromal symptoms, including
their duration and characteristics. The survey
was administered to the enrolled patients at each
hospital by physicians.

pain management

Multiple responses to each of the various
symptoms were possible. Other symptoms that
were not included in the survey were requested
to be freely described. Patients who failed to
respond to the survey or those with unreliable
memories were excluded from analysis. The
institutional review board of the university
hospital approved this study (approval number
WKUH 2019-08-020-002).

The sample size of this study was calculated
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using the G*power 3.1 program with an effect
size of 0.40, a significance level of 0.05, and a
power of 0.95 according to Cohen's law required
for correlation analysis. At least 132 study
participants were required.

Statistical analysis were performed using SPSS
17 (SPSS Inc., IL, USA).

Demographic data including gender, age, type of

version Chicago,
disease (HZ, PHN) were reported as mean SD,

and were examined using separate
Kruskal-Wallis tests for each of the samples.
Descriptive data regarding the prodromal
symptoms for each disease group were expressed
as frequencies and percentages, and were
examined using Chi-Squared and Fisher's Exact
tests. The association between the two disease

based

symptom(s), and skin lesion(s) were analyzed.

groups on gender, age, prodromal

Prodromal symptoms based on gender, age
group, and disease type were analyzed using
Wilcoxon Rank-Sum and Kruskal-Wallis tests.
The difference in the occurrence of prodromal
symptoms based on gender was analyzed using
Chi-Squared and Fisher's Exact tests. The level of

statistical significance was set at P < 0.05.

3. Results

The demographic data regarding the duration
of prodromal symptoms are shown in Table 1.
Data was analyzed included sex, age, and disease
group. The duration of the prodromal symptoms
was about 5.38 days in patients with HZ and 4.55
days in patients with PHN, and was found to be
longer in women, at 5.44 days. When categorized
according to age, the results showed the longest
duration to be 5.67 days, for those under 60
years old. It was estimated that the patients' HZ
episodes commenced with a period of about 5

days with prodromal symptoms.

Table 1. Difference of prodromal time duration by the
sex, age and disease

Factor N Mean SD median  IOR Ralue
Sex
Women 131 5.44 5.32 4 4
Men 104 488 434 4 35 08143t
Age
(60 75 567 511 5 4 0.2226F
60-69 84 474 453 3 2
> 70 76 424 51 4 5
disease
Hz 184 538 524 4 4
PHN 51 455 338 5 4
Total 235

*R0.05. TWilcoxon Rank-Sum test, TKruskal-Wallis test

However, there were no statistically significant
differences in the duration of prodromal based
on sex, age, or disease type. As seen in Table 2,
the number of cases in which there were no
prodromal symptoms was higher in patients with
PHN, at 15.69%, versus 5.43% for HZ.

Table 2. Presence of case with non—prodromal
symptoms by disease

Disase N(%) Pralue
HzZ 10(5.43) 0.0315
PHN 8(15.69)
*R0.05

The affected sites and duration of prodromal
in Table 3. The most

commonly affected site was the thoracic area (62

symptoms are seen
patients, 26.3%), followed by the trigeminal area
(45 patients, 19.1%). Although the duration was
longest in the upper extremity area, there were
no significant differences in duration among any

of the affected areas.
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Table 3. Difference of prodromal time duration by
affected area (days)

N Mean

Affected area (days) SD median IOR Ralue

head, 45 480 472 4 3 01088
neck
upper 3 703 717 45 5

extremity
Thorax 62 4.29 3.21 35 2
Back 33 3.76 2.87 3 4
lower 32 628 489 5 3

extremity

Abdomen 27 5.81 5.97 5 5
Total 235

*R0.05.KruskalWallisTest.

As shown in Fig. 1 and Fig. 2, Both the HZ and
PHN groups showed that lancinating pains,
myalgia, and general weakness were the most
common symptoms. However, we found no
statistically significant differences, which would
specify the prognosis of the disease. There were
also no significant differences based on age
group or gender. Other unusual symptoms found

headache,
toothache, peripheral edema, hair loss, tooth

included diarrhea, nightmares,

extraction, and weight loss.
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Fig. 1. Prevalence of prodromal symptoms related to
disease: Herpes zoster
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Fig. 2. Prevalence of prodromal symptoms related to
disease: Postherpetic neuralgia

4. Discussion

Is it possible to predict the occurrence of HZ
and PHN with the presence of specific symptoms
other than pain? This question is one of the
main concerns for both physicians and patients,
as the pain itself is a very subjective
symptom[12]. The main treatment for HZ is
medicating with an antiviral agent, and to reach
optimal efficacy, treatment should be started
within 72 hour of the onset of the rash[13].
Unfortunately, this short therapeutic window is
difficult to achieve in clinical practice, as many
patients may wait for several days to be seen, or
are misdiagnosed[14]. ZAP in patients with HZ
and PHN significantly affects the quality of life
and functional status. It can have marked impact
on sleep, mood, and general activities, leading to

burden[15,16].
Currently available treatments for ZAP are only

an increased socioeconomic
partially effective, and are often associated with
severe adverse effects, presenting a challenge to
pain management physicians. Thus, the currently
available therapeutic options are largely
suboptimal, and the subsequent treatment results
are often unsatisfactory for patients[17].

In HZ, pain often begins in the same area
where the cutaneous lesions present, even before
the onset of the skin rash, with other various
symptoms, which could possibly be the clue
leading to the early diagnosis of HZ. In this
phase, these symptoms, including pain, are
referred to as prodromal[18]. The only way to
reduce the burden of ZAP is to actively establish
preventive strategies for HZ and PHN, such as
vaccination, or other early interventions[19].

Therefore, the early diagnosis of HZ using
prodromal symptoms would be helpful to prevent
PHN,
subsequently improve the patient's prognosis.
The risk factors for HZ and PHN have been

explored in previous studies. In addition to age

the development of which  would

and an immunocompromised status, gender
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(particularly female), family history, and comorbidities

such autoimmune diseases, asthma, diabetes

mellitus, and chronic obstructive pulmonary
disease, have been shown to also be risk factors
for HZ[20-22]. In regards to PHN, another study
has found advanced age, severe pain in the acute
phase of HZ, more severe skin rash lesions, and
the presence of a pain preceding the rash have
been reported to be additional risk factors[6].
When looking at prodromal symptoms, most
previous studies focused only on pain,
confirming it to be a risk factor for PHN. The
higher the intensity and the longer the duration
of pain, the more the probability increases that
PHN may occur after the rash heals[3,23,24].
Though it is still

pathogenesis of the pain is the result of damage

unclear, it appears the
to the dorsal horn and afferent nociceptor in the
neuro-inflammatory process[25]. Another study
investigated prodromal pain in the Western
population[11]. In this study, the severity and
duration of prodromal pain were measured
retrospectively in 251 patients; however, these
patients were restricted to the HZ disease group.
The mean duration of prodromal pain was found
to be 5.1 days in men and 4.4 days in women. In
contrast, in Asian populations, our study showed
a longer duration in women, 5.4 days, compared
to men, at 4.8 days.

Additionally, we also compared the prodromal
symptoms based on age and the disease group,
and concluded that there were no significant
differences. These factors have never been
compared in previous studies. Through this, it
was confirmed that there was no correlation
between age and prodromal symptoms. Cases
with non-prodromal symptoms were higher in
with PHN with HZ.

Unfortunately, it is difficult to reach a conclusion

patients than those

on the significant of this because of the small
number of subjects studied.

When looking at the rash-affected areas,
studies have reported that

previous severe

prodromal pain and the thoracic localization of
HZ were associated with an increased risk of
developing PHNI6,26]. However, irrespective of
the severity of pain in previous studies, our
results showed no significant differences in the
duration of prodromal symptoms based on the
affected region.

The results of previous studies, however,
suggest that pain may be interpreted as the only
prodromal symptom. We focused on the various
characteristics of the prodromal symptoms other
than pain, and tried to find out the associations
of those symptoms with the development of
PHN. Our results showed that there are many
symptoms other than pain that can be
considered prodromal. Both the HZ and PHN
groups showed that myalgia and general
weakness were the most common symptoms.
Other common symptoms were chills, itchiness,
sleep disturbance, loss of appetite, indigestion,
and nausea and vomiting. In rare cases, unusual
symptoms such as diarrhea, nightmares,

headache,

loss, tooth extraction, and weight loss were

toothache, peripheral edema, hair

founded. The existence of these symptoms
should not be overlooked, although we did not
find any additional symptoms that were of
statistic significance. The overall duration of
these symptoms as found in our study was less
than six days, and we therefore recommend that
the physician consider the importance of this
period when treating a suspected patient.

The present study has some limitations, such
as a small cohort and being geographically
restricted to a regional area in Korea. In
particular, there were a small number of patients
in the PHN group as compared to the HZ group.
It is assumed that not many patients remember
their illness and symptoms correctly, as the
course of PHN is time-consuming. Larger studies
with a nationwide sample population would
address the limitations of our results, and may

elucidate some of the as yet unknown risk factors
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for PHN.

In the present study, prodromal symptoms
related to ZAP in a Korean population was
analyzed for the first time, through a multicenter
study. Various clinical prodromal symptoms were
investigated; however, no conclusive prodromal
symptoms of HZ or PHN were found to specify a
prognosis. Nevertheless, it is meaningful that it
that the

zoster-related  prodromal

was a study could enhance
understanding  of
symptoms in Koreans. It is believed that more
accurate data can be obtained if national wide
studies are conducted in the future.

In future research, it would be important to
examine whether additional risk factors and
various methods of weighing risk factors could
increase the accuracy of this prediction. Such
continuing research regarding the risk factors of
PHN would not only assist ongoing efforts to
develop methods to prevent PHN and identify
which patients have the greatest need for such
preventive measures, but would also increase our

knowledge of the pathogenesis of PHN.
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