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ABSTRACT

Introduction: Herpes zoster (HZ), or shingles, is
caused by the reactivation of varicella zoster
virus (VZV) and typically presents as an acute,
painful dermatomal rash, but can lead to long-
term, distressing complications such as pos-
therpetic neuralgia (PHN). Increasing trends in
HZ cases are evident globally among the aging
population; however, reviews investigating the
epidemiology and clinical management of HZ
in Turkey are lacking. Therefore, a literature
review of local studies in Turkey was conducted
to identify the data available and identify gaps
in the literature.

Methods: Literature searches were carried out
in PubMed and local journals to retrieve pub-
lished articles that reported surveillance data,
seroepidemiology, patient outcomes, or clinical
management related to HZ or VZV in Turkey
until April 30, 2022. Studies included primary
data reports, case studies, secondary data
reviews, and epidemiological studies in healthy
or at-risk populations; HZ was the primary focus
of the review.
Results: No studies reported VZV or HZ epi-
demiological data at a national level. One large
retrospective study in Istanbul reported that HZ
incidence rates significantly increased in adults
18–44 years of age between 2011 and 2019. Four
single-center studies reported the proportion of
dermatological patients with HZ at 0.43–1.56%.
PHN was the most common reported compli-
cation, occurring in 8–58.9% of patients with
HZ. However, out of 39 identified case reports,
HZ ophthalmicus was the most frequently
reported complication. Two studies highlighted
poor disease awareness and risk perception of
HZ among Turkish citizens.
Conclusion: Overall, there were limited com-
prehensive epidemiological data on HZ in Tur-
key. However, the abundance of case studies on
HZ complications indicates a strong disease
presence and diverse clinical management in
Turkey. Further research will be important to
understand the impact of HZ, increase disease
awareness, and support the introduction of new
preventative strategies.
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Key Summary Points

Why carry out this study?

Incidence of herpes zoster (HZ) is
increasing worldwide with the aging
population; however, there is a lack of
comprehensive reviews addressing HZ
burden of disease in Turkey.

In light of this, a literature review was
conducted to summarize and critically
appraise the available literature on the
epidemiology and clinical management of
HZ in Turkey.

What was learned from this study?

There were substantial gaps in the
literature addressing nationwide
incidence of HZ in Turkey and studies
highlighted a lack of awareness of HZ
symptoms, risks, and vaccination among
citizens.

Multiple studies also reported an
abundance of HZ-related complications
such as postherpetic neuralgia and HZ
ophthalmicus, which were more common
among elderly individuals in Turkey.

Further research is needed to evaluate the
burden of HZ in Turkey to increase disease
awareness and inform future strategies for
HZ prevention.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article, go to https://doi.org/10.
6084/m9.figshare.23685951.

INTRODUCTION

Varicella, or chickenpox, is caused by infection
with varicella zoster virus (VZV) which typically
occurs during early childhood. VZV can remain
dormant in ganglionic sensory neurons for
many years and subsequently reactivate to
cause herpes zoster (HZ), or shingles [1, 2].
Individuals diagnosed with HZ experience an
acute painful dermatomal rash, which can lead
to a number of complications such as long-term
nerve pain (postherpetic neuralgia, PHN), and
in some cases can cause a stroke or blindness
[2, 3]. To this end, HZ and its complications can
severely impact patients’ quality of life [2, 4].

The lifetime risk of HZ without vaccination is
20–30% in the general population [5]. However,
the risk of HZ increases with declining cell-me-
diated immunity associated with age and in
individuals with altered immune systems (e.g.,
human immunodeficiency virus [HIV] infection
or immunosuppressive treatment) [2]. For
example, incidence rates of HZ tend to sharply
increase after 50 years of age [6]. Aging is also a
predominant risk for developing HZ-related
complications. PHN incidence rates dramati-
cally increase from 1.6 cases per 100,000 indi-
viduals\10 years old to 228.5 cases per
100,000 persons in patients C 71 years old [7].
While HZ incidence is relatively lower in chil-
dren, severe complications and related hospi-
talizations can also occur [8, 9]. However, data
on HZ in children are relatively limited.

Over the past few decades, a trend of
increasing HZ incidence is evident globally [6].
As the global population is undergoing a sub-
stantial growth in the proportion of the elderly
(individuals aged C 60 years expected to triple
by 2100) [10], it is predicted that the global
health burden associated with HZ will further
increase [6]. Therefore, it is essential that local
health policymakers are informed with the lat-
est evidence on HZ burden of disease to guide
vaccination programs and facilitate effective
clinical management.
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Several studies have investigated the epi-
demiology of VZV and HZ in different geo-
graphical regions [6]. However, to the best of
our knowledge, there are no extensive literature
reviews examining the burden imposed by HZ
in Turkey. As of 2023, the population of Turkey
is approximately 87 million [11]. Although
Turkey currently exhibits a relatively young
demographic (median age of citizens is
31.5 years), it is estimated that Turkey will
experience a substantial demographic shift and
expansion of the elderly population by 2050
[11, 12].

The main strategy to minimize the global
health burden of VZV and HZ is through vac-
cination [13, 14]. According to a report in 2019,
36 countries had implemented universal vari-
cella vaccination and in those countries, inci-
dence rates of varicella markedly reduced in
subsequent years following implementation
[15]. Turkey has also introduced a mandated
single-dose program in 2013 at 12 months of
age [16]. The name of the vaccine provided by
the importer is not currently indicated online
by the Ministry of Health in Turkey; however, it
has been reported that the vaccine strain must
belong to clade 2 and include at least 1000
plaque forming units per dose [17]. Effective
vaccines for HZ are readily available; however,
many countries, including Turkey, currently do
not include HZ vaccination within their
national immunization programs [13, 18].

Given the mounting concerns regarding the
incidence of HZ and potential impact among
aging or immunocompromised populations, we
conducted a review of available evidence on the
epidemiology and clinical management of VZV
and HZ in Turkey. Furthermore, we examined
local studies on incidence rates, seroepidemiol-
ogy, and case reports to identify any gaps pre-
sent in the literature.

METHODS

Literature searches were performed in PubMed
and in local journals in Turkey to retrieve pub-
lished articles up until April 30, 2022. The
defined geographical scope of the review was

limited to Turkey and articles presented in
English or Turkish were included.

The search strategy main string comprised
the following terms: (‘‘Herpes Zoster’’ [Mesh] OR
‘‘herpes zoster’’ OR ‘‘shingles’’ OR ‘‘zoster’’ OR
‘‘varicella zoster’’) AND (‘‘Turkey’’). Studies
which reported surveillance data, seroepidemi-
ology, patient outcomes, or clinical manage-
ment related to HZ or VZV were included. As
the primary focus of this review was HZ, any
primary data reports, case study/series, sec-
ondary data reviews, and studies describing the
incidence or prevalence of HZ in both healthy
and at-risk populations were included. Eligible
articles were manually reviewed for additional
relevant articles using the previously published
‘‘snowballing’’ approach [19].

Articles outside the scope of VZV and HZ or
unrelated to the population of Turkey were
excluded, as well as research solely on VZV case
definition and clinical management.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Varicella Zoster Virus in Turkey

Varicella Incidence
Two publications were identified that reported
varicella surveillance data in Turkey. One of
these studies took place before the introduction
of the single-dose varicella vaccine into Turkey’s
national immunization program in children
aged 12 months in 2013 (between 2008 and
2010). This study reported that 824 children
aged 0–15 years were hospitalized following
VZV infection (73% with no prior health con-
cerns) at 27 health care centers across Turkey;
25.7% were hospitalized as a result of primary
VZV infection [20]. This study also reported that
in children B 15 years old, incidence of vari-
cella-related hospitalization decreased with age,
with the highest rate apparent in chil-
dren\ 1 year of age (21.7–28.0 per 100,000
children) and the lowest rate in children
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10–15 years of age (0.42–0.71 per 100,000 chil-
dren) [20].

A second study compared varicella incidence
at two hospitals residing in Istanbul before
(2011–2012) and after (2018–2019) the inclu-
sion of the varicella vaccine into Turkey’s
national immunization program (Table 1) [21].
Notably, annual varicella incidences signifi-
cantly decreased from 290 to 24 per 100,000
children B 5 years of age in 2011 and 2019,
respectively. Indeed, from 2013 to 2018, vari-
cella incidence decreased every year by an
average of 39.3% (7.3–48.5%) in chil-
dren B 5 years of age. Similarly, among indi-
viduals aged 6–17 years of age, varicella
incidences decreased from 853 per 100,000 in
2011 to 170 per 100,000 in 2019 [21].

VZV Seroprevalence
Four studies were identified which reported
seroprevalence of VZV antibodies in Turkish
populations [22–25]. Two studies published in
2005 and 2002 employed a 30-by-30 cluster
sampling method to survey VZV seropositivity
among individuals in a single province, Erzu-
rum (N = 559), and in nine provinces of Turkey
(Istanbul, Ankara, Izmir, Adana, Diyarbakır,
Samsun, Erzurum, Trabzon, and Edirne;
N = 4387) [22, 23]. Both studies reported
increasing VZV seroprevalence with age. In the
study including individuals from Erzurum only,
VZV seropositivity was 16.67%, 57.58%, and
86.78–96.36% in children aged 1 year, 4 years,
and C 10 years old, respectively, compared to
20%, 40%, and 85–90% across the nine pro-
vinces (including Erzurum) [22, 23]. Among all
participants under 30 years of age in both
studies, positive VZV seroprevalence was detec-
ted in 77.8–78.0% [22, 23]. However, a third
independent study of VZV seroprevalence in
Izmir in 2011 (N = 590) found that only 25.5%
of children 5 years of age and 71.5% of all
included participants were seropositive for VZV
[25].

In the two studies conducted in Erzurum and
the nine provinces described above, no signifi-
cant differences in VZV seroprevalence were
found between rural and urban provinces of
Turkey and most other sociodemographic vari-
ables (except educational level among

0–14 years) [22, 23]. However, another study
published in 2013, which surveyed 2136 heal-
thy individuals aged[15 years, reported a sig-
nificantly greater VZV seropositivity among
urban (96.1%) compared with rural (90.8%)
populations [24]. No difference in VZV sero-
prevalence was reported between male (95.2%)
and female individuals (93.8%) [24].

Herpes Zoster in Turkey

HZ Incidence and Prevalence in the General
Adult Population
The regions and cities of Turkey with available
HZ epidemiological data identified in the liter-
ature search are depicted in Fig. 1. There were
no nationwide data on the incidence of HZ in
Turkey.

One large retrospective study was identified
that reported HZ incidence rates based on data
from two centers in Istanbul (Table 1;
N = 1,090,803) [21]. Despite substantial reduc-
tions in the annual incidence of VZV in chil-
dren\ 17 years of age from 2011 to 2019, the
annual incidence of HZ overall increased from
2011 to 2019 [21]. In patients[ 17 years of age,
the incidence of HZ significantly increased from
182 per 100,000 individuals in 2011 and to 285
per 100,000 individuals in 2019. The incidence
of HZ also significantly increased in adults
18–44 years of age (208–303 per 100,000 adults
in 2011 and 2019) [21]. However, no significant
difference in the incidence of HZ between 2011
and 2019 was reported among adults aged
45–64 or C 65 years old [21].

Most other sources on HZ epidemiology were
derived from a single clinic or emergency
department. Three studies were identified from
independent dermatology clinics and one at an
emergency department that reported the pro-
portion of HZ cases among dermatological
patients [26–29]. At the three dermatology
clinics, the percentage of patients with HZ ran-
ged from 0.43% in Van (N = 115 from 2007 to
2010) [27], 0.56% in Düzce (N = 312 from 1999
to 2010) [28], to 1.56% in Istanbul (N = 3386;
2015–2016) [26]. A fourth study at an emer-
gency department in Istanbul during 2016
reported that 1.17% (N = 35) of dermatological
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patients had HZ, representing 0.02% of all
emergency cases [29]. Notably, two indepen-
dent analyses of Turkish geriatric dermatology
patients admitted between 2009 and 2014
(N = 7412) and 2013–2014 (N = 300) found that
HZ was the most common viral-related skin
disorder, representing 88% (N = 385) and 58.8%
(N = 17) of viral infections, respectively [30, 31].

The impact of gender on the prevalence of
HZ in Turkish citizens is unclear. Two retro-
spective studies of patients admitted to a hos-
pital emergency department (N = 35; 2016) and
a dermatology department (N = 115;
2007–2010) found that a greater proportion of
patients with HZ were male (65.7% and 59.1%,
respectively) [27, 29]. Another study, which
investigated HZ infection in oncology patient
records from 2009 to 2019 (N = 100), reported
that HZ was significantly more common in
male patients (58%; p = 0.03) [32]. However,
one retrospective study conducted in a pain
clinic reported that 54% of HZ cases were female
(N = 200 from 2010 to 2019) [33], and two other
retrospective studies reported close to equal
proportions of male and female patients with
HZ [28, 34]. Likewise, the large retrospective

VARICOMP study of patient records from eight
Turkish centers (N = 1955) reported almost
equal proportions of male (48.4%) and female
(51.6%) patients with HZ [35]. However, one of
the studies reported differences in the propor-
tions of male versus female patients within
specific age strata [34]. Among individuals 26–-
35 years of age (N = 74), HZ was significantly
more prevalent in men who represented 67.6%
of HZ cases (p = 0.03), whereas HZ was more
prevalent in women (61.7%) aged 46–55 years
(N = 107; p = 0.012) [34].

Six studies were identified that reported the
seasonal occurrence of HZ infection in Turkey.
Data from geriatric patients at a dermatology
outpatient clinic in Istanbul (N = 3386) repor-
ted the greatest proportion of HZ infections
occurred in July (3.31%) and the lowest in
October (0.40%) [26]. An emergency depart-
ment in Istanbul (N = 35) also reported a higher
proportion of HZ cases in July (57.1%); how-
ever, this study was conducted across only
3 months in 2016 (June, July, and August) [29].
A third study reported the greatest proportion
of HZ cases in summer (27.5%) and the lowest
in autumn (22%) [34], and a fourth study noted

Table 1 VZV and HZ incidence stratified by age and year in Istanbul, Turkey

Year Incidence of VZV
(per 100,000 patients)

Incidence of HZ
(per 100,000 patients)

£ 5 6–17 > 17 £ 5 6–17 > 17 18–44 45–64 ‡ 65

2011 290 853 52 9 19 182 208 141 181

2012 363 726 8 33 141 198 225 152 169

2013a 358 971 22 0 57 203 192 330 120

2014 193 392 5 6 33 196 227 138 213

2015 179 585 13 0 36 226 234 205 242

2016 130 543 6 18 41 229 244 227 193

2017 67 343 13 16 28 226 231 201 250

2018 22 216 8 27 43 241 249 261 199

2019 24* 170* 4 37 58 285* 303* 314 203

HZ herpes zoster, VZV varicella zoster virus
aVaricella vaccine introduced into the Turkish national immunization program
*Significantly different to the respective age strata for VZV or HZ incidence in 2011, p\ 0.05. Data were sourced from
Soysal et al. [21]
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that HZ cases were rare during winter and
peaked in March (17.39%) [27]. Consistent with
these data, Küçükçakır et al. [28] reported that
the highest number of HZ admissions occurred
during summer in 1999–2010 (30.77%). How-
ever, one study of 100 patients with cancer
reported that autumn (30%) and winter (30%)
had the highest proportion of HZ cases [32].

HZ and HIV/AIDS
Previous studies have shown that HZ is more
prevalent among individuals with altered
immune systems. In particular, patients with
HIV/acquired immune deficiency syndrome
(AIDS) are vulnerable to opportunistic diseases
such as HZ [36]. Moreover, HZ can be more
severe in patients with HIV [37], and these
patients are also at a greater risk of dissemina-
tion [38]. One case study involving a 49-year-
old Turkish man was identified, who presented
with a recurrent, severely painful case of HZ,
with no initially suspected risks, but was later
diagnosed with HIV [39].

Six studies were identified from health clin-
ics that reported HZ infections in patients with
HIV/AIDS. In a clinic located in Bursa in
1997–2003, four cases of HZ were reported
among 21 patients with HIV/AIDS (17–64 years

of age) [40]. In a second clinic in Bursa, 78 HIV/
AIDS cases (mean age 40.4 years) were reviewed
across 1996–2012, and opportunistic diseases
were reported in 29.4% of cases, five of which
were HZ infection [41]. A third study in Istanbul
reported that among 306 patients with HIV/
AIDS (mean age 38.3 years) in 2006–2012, 111
experienced skin problems and 5.9% were due
to HZ infection [42]. Likewise, a fourth study
reported that of 179 HIV/AIDS patients at an
outpatient clinic in Istanbul (mean age
39.1 years), 254 dermatoses were reported, with
69.3% of patients reporting at least one der-
matosis. Of 81 patients who had infectious
dermatoses (N = 115), HZ accounted for 7.8% of
lesions [43]. The fifth study reported that 3.8%
of 105 prospectively enrolled patients in Ankara
with HIV (mean age 39.9 years) in 2015–2017
developed HZ [44]. The remaining study, con-
ducted in Istanbul (N = 212; mean age
38.6 years), reported that HZ accounted for
12.4% of cases of opportunistic diseases in
patients with HIV during 2002–2012 [45].

HZ and COVID-19
Since the global outbreak of SARS-CoV-2
(COVID-19), declared a pandemic in March
2020 [46, 47], multiple sources have high-
lighted the potential association with other
diseases such as HZ; however, evaluations have
been inconclusive [48, 49].

Two studies evaluated the impact of the
COVID-19 pandemic on HZ infection trends in
Turkey. One large, multicenter study
(N = 164,878) conducted across 13 provinces
noted that while dermatology admissions
decreased by 77% from January to May 2020,
the proportion of patients admitted with HZ
significantly increased by 131%, whereas the
frequency of more common skin conditions
such as dermatitis, psoriasis, and acne remained
stable [47]. Consistent with this, of 33 patients
identified in outpatient dermatology clinics
between May and December 2020 who were
recently infected with COVID-19, eight patients
developed HZ, with presentation occurring on
average 10.75 weeks post-diagnosis with
COVID-19 [50].

Fig. 1 Demographics of Turkey and the provinces with
reports on HZ epidemiology, including studies of HZ in
the general population and among patients with comor-
bidities; provinces with only case reports or series identified
were not included. The locations of 8 centers in the
VARICOMP study were not reported [35]; therefore, may
not be represented in this figure. HZ incidence was only
reported in Istanbul [21]. aReported by Worldometer in
2023 [11]. bReported by the Turkish Statistical Institute in
2021 [106]. HZ herpes zoster
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There was a lack of data examining the
relationship between COVID-19 vaccination
and HZ. Only two case studies in Turkey were
identified. Two men aged 68 and 78 years old
developed HZ 5 days after receiving a dose of
the COVID-19 vaccine, and in both instances
neither patient was receiving immunosuppres-
sants, which may indicate susceptibility to HZ
infection [51, 52].

HZ Complications and Clinical Management
Across multiple studies, it was reported that
13.2–21.4% of HZ cases resulted in any com-
plication and overall, PHN was the most com-
monly reported complication (Table 2)
[26–29, 31, 53–55]. However, the proportion of
patients who developed PHN varied substan-
tially across independent studies. For example,
Atiş et al. (2017) reported that of 53 patients
with HZ, 5.7% developed PHN, whereas
Küçükçakır et al. (2012) reported that 21.47% of
312 patients with HZ developed PHN [26, 28],
and a third, smaller retrospective study of 19
patients reported that 31.6% of patients devel-
oped PHN [53]. The highest proportion of
patients with PHN was reported at a hospital in
Bursa (N = 90), where PHN developed in 58.8%
of patients [55].

Overall, while there was an absence of com-
prehensive, nationwide data on HZ incidence in
Turkey, 39 case reports or series, detailing
numerous HZ-related complications and
accompanying treatment strategies, were iden-
tified ([56–94]; Supplementary Table 1). Among
these case studies, HZ ophthalmicus (HZO),
characterized by the reactivation of VZV in the
ophthalmic nerve, affecting regions around the
eye, was the most common complication
described (12 out of 43 patients described)
[60, 62, 64, 66, 70, 72, 76, 79, 80, 89, 91, 92].
Other reported HZ-related complications inclu-
ded PHN, Ramsay Hunt syndrome, segmental
zoster paresis, VZV encephalitis, orbital apex
syndrome, Ogilvie’s, complex regional pain
syndrome, Horner’s syndrome, polymyalgia
rheumatica, and brachial plexopathy, among
others (Supplemental Table 1).

The majority of case studies involved treat-
ment with antivirals, with most receiving acy-
clovir (Supplemental Table 1). One case study

that described an 84-year-old man who devel-
oped disseminated HZ, with a history of dia-
betes and cancer, was unresponsive to all
antiviral therapy (acyclovir and valacyclovir)
and later died, which may have been caused by
resistance from long-term exposure during a
previous case of HZ [82]. Other medications
commonly listed included steroids, nons-
teroidal anti-inflammatory drugs (NSAIDs), and
analgesics (Supplementary Table 1).

Two studies reported potential treatment-
emergent adverse events related to acyclovir
treatment. The first was a case study involving a
76-year-old diabetic woman with hypertension,
osteoporosis, and HZO who after 5 days of acy-
clovir treatment became disorientated and was
diagnosed with syndrome of inappropriate
antidiuretic hormone secretion, suspected from
the exposure to acyclovir or VZV [80]. Whereas
a second retrospective study of 19 patients with
HZ reported that, out of 14 (73.7%) who
received acyclovir, treatment was discontinued
in two patients because of creatinine progres-
sion [53].

Valacyclovir was the second most commonly
prescribed antiviral among case studies (Sup-
plemental Table 1), consistent with a retro-
spective study reporting that, of 12 patients
with non-disseminated HZ, 58% were treated
with acyclovir, 33% with valacyclovir, and 8.3%
with brivudine, while all patients with dissem-
inated HZ received acyclovir [53]. One study
reported that brivudine antiviral therapy led to
quicker pain relief compared with valacyclovir
and famciclovir; however, no comparisons were
made to acyclovir [95].

Interestingly, a retrospective study of 90
patients reported that of patients[65 years of
age who developed PHN (N = 29), most had not
received antiviral treatment (62.1%) [55].
Notably, while more HZ cases were evident in
individuals\65 years of age, HZ with PHN was
more prevalent in those[65 years of age [55].

Many HZ cases with complications occurred
in individuals with one or more known sus-
ceptibilities. Diabetes mellitus was the most
common reported comorbidity, representing 9
out of 43 patients described across cases studies
and series in Turkey [56, 65, 67, 79, 80, 82,
90, 91]. Most cases involved individuals
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aged C 60 years; however, eight cases were
reported in patients B 30 years old
[72, 75, 78, 83, 87, 89, 93]. One case detailed a
27-year-old kidney transplant recipient who
developed HZ with Ramsay Hunt syndrome
[83]. Three patients aged 19, 27, and 30 years
old, with no prior indications of susceptibility,
developed HZO with VZV encephalitis, isolated
internal ophthalmoplegia (impaired pupil
function) secondary to HZO, and a large
necrotic ulcer (necrotic HZ), respectively
[72, 89, 93]. Three case studies were reported in
children aged 10, 11, and 12 years old. Two had
no reported complications; however, one had
developed Ramsay Hunt syndrome; none of the
patients had any significant medical history
[75, 87].

HZ Vaccine Awareness and Knowledge
in Turkey
Nine studies were identified that addressed
patient or physician knowledge and awareness
of HZ infection and/or HZ vaccination in

Turkey [96–104]. Collectively, these studies
indicated that HZ awareness is low. For exam-
ple, in a large survey of 8688 individu-
als C 50 years of age conducted across 22
countries in 2006–2007, Turkey displayed the
lowest awareness of HZ, with only 17% of
Turkish participants aware of HZ in contrast
with more than 96% of people who were sur-
veyed in New Zealand, Brazil, and Malaysia
[102]. Similarly, a study of 60 patients clinically
diagnosed with HZ[ 18 years of age in Turkey
reported that overall patient knowledge of HZ
was inadequate [101].

Three studies reported that individuals’
awareness of HZ vaccines is also low in Turkey.
Out of 543 patients aged C 65 years admitted to
outpatient clinics, 6.6% had previously heard of
HZ vaccination [98]. A prospective study carried
out at five centers in Turkey (N = 155) reported
that 12.7% of individuals had knowledge of HZ
vaccination [97], while another survey of 100
participants aged 19–63 years in Anatalya noted
that only 1% had knowledge of HZ vaccination
[96]. However, a survey of 263 Turkish family

Table 2 Studies reporting the prevalence of HZ complications in Turkey

References Year N Mean age, years Patients with complications (%)

Any PHN Ophthalmic
involvement

Ramsay Hunt
syndrome

Acar et al. [53] 2019–2020 19 68.5 NR 31.6 63.2 NR

Çeltek and Ünlüa [32] 2009–2019 100 64.1 NR 8 NR NR

Acer et al. [54] 2015–2016 166 51.48 NR 27.7 6.02 NR

Atış et al. [26] 2015–2016 53 72.92 13.2 5.7 5.7 NR

Dogan et al. [29] 2016 35 42.45 14.3b NR NR NR

Özkol et al. [27] 2007–2010 115 42.21 13 NRc NR NR

Küçükçakır et al. [28] 1999–2010 312 49.6 21.4 21.47 NR 0.64

Yürük et al. [55] NR 90 58.8 NR 58.9 NR NR

HZ herpes zoster, NR not reported, PHN postherpetic neuralgia
aCohort was exclusively patients with cancer
bMay be related to treatment only; statistic was calculated on the basis of the reported 85.7% of patients recovering from
HZ infection without any complications with treatment
cPHN was the most common reported complication; no statistic was provided
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physicians in 2014 revealed that 59.7% had
knowledge of HZ vaccination and 65.7% would
recommend the vaccine [103].

Three studies reported the proportion of
individuals vaccinated for HZ in Turkey. Nota-
bly, all three studies reported markedly low HZ
immunization rates, compared with pneumo-
coccus and influenza (Table 3) [99, 100, 104].
For example, a study of 488 individu-
als C 65 years of age diagnosed with a chronic
disease reported that only 0.8% were vaccinated
for HZ compared with 2.7% and 32.8% for
pneumococcus and influenza, respectively
[104].

DISCUSSION

While increasing trends of HZ incidence are
evident globally [5, 6], to our knowledge there
are no extensive literature reviews examining
the burden imposed by HZ in Turkey. As a
result, this review sought to critically evaluate
and identify potential gaps in the available lit-
erature on HZ infection and clinical manage-
ment in Turkey.

Two studies were identified that reported
VZV incidence in Turkey, both before and after
VZV introduction into the national immuniza-
tion program. Decreasing trends in VZV infec-
tion post-introduction of universal varicella
vaccination were reported, similar to global
trends. For example, substantial reductions in
VZV incidence and hospitalizations have been
reported across North and South America and
Europe following vaccine introduction [15]. We

also found, across four studies, that VZV sero-
prevalence sharply increased with age in Turkey
during childhood, with two studies reporting
more than 85% seropositivity in chil-
dren C 10 years of age. Similarly, over 80% of
children were seropositive by the age of 10 in 15
out of 16 European countries examined in a
previous study [105].

There was a lack of data available regarding
HZ infection for the broader Turkish popula-
tion. Only one study was available which
reported the annual incidence of HZ in Turkey
for a large sample (confined to Istanbul) [21].
Critically, this study noted a rising annual
incidence of HZ versus decreasing incidences of
VZV, highlighting the need for further studies
to be conducted across other provinces of Tur-
key. This trend of increasing cumulative inci-
dence of HZ is in line with other studies
reported worldwide, including in the USA,
Canada, New Zealand, China, Taiwan, Sweden,
and Germany [5].

On the other hand, there were four articles
reporting HZ prevalence (0.43–1.56%) among
dermatology patients in Turkey. Two studies
reported that HZ was the most common viral-
skin disorder among geriatric patients [30, 31].
However, since the majority of data on HZ
prevalence were reported from clinical admis-
sions, these values may underrepresent actual
case numbers, as some individuals may not seek
medical care. Moreover, of the centers reporting
the incidence or prevalence of HZ, none were
among the provinces with the highest propor-
tion of elderly population, as reported in 2021
[106].

Table 3 Studies reporting HZ, pneumococcal, and influenza vaccination prevalence in Turkey

Reference Individuals vaccinated, n (%) N Mean age, years

HZ Pneumococcus Influenza

Sütlü and Til [104] 4 (0.8) 13 (2.7) 160 (32.8) 488 NRa

Kizmaz et al. [100] 6 (1.8) 14 (4.3) 71 (21.8) 326 71.59

İlhan and Bakkaloglu [99] 0 (0) 2 (0.7) 22 (8.2) 268 76.7

HZ herpes zoster
aMean age was not reported; however, the surveyed individuals were aged C 65 years.
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Some articles examined the number of HZ
infections among vulnerable populations, in
particular patients with HIV/AIDS or COVID-19.
Based on data from Turkish health clinics, the
number of HZ cases among patients with HIV/
AIDS and COVID-19 was substantially higher
than similar studies in the general population,
consistent with increased susceptibility to HZ
infection in immunocompromised patients
[107]. However, fewer articles were found
examining patients diagnosed with COVID-19
who subsequently developed HZ.

Several studies had described cases of HZ
with complications, often involving vulnerable
populations, indicating that while epidemio-
logical data relating to complications is lacking,
a substantial proportion of patients with HZ
experience complications throughout Turkey.
PHN was the most reported complication, while
HZO was a common trend observed among case
reports in the region. Diabetes mellitus was the
most common comorbidity among HZ case
reports, with many accompanied by hyperten-
sion. This is consistent with a systematic liter-
ature review and meta-analysis of studies on the
risk of HZ in individuals with diabetes mellitus
that reported these individuals are at a higher
risk of developing HZ, which is further
increased with age [108].

It has been hypothesized that the introduc-
tion of national varicella vaccination programs
may restrict the amount of VZV exposure
within the population, eliminating opportuni-
ties to boost VZV immunity, and therefore
exacerbating the incidence and global health
impact of HZ [21, 109]. For this reason, a
childhood varicella vaccination program has
not yet been introduced in the UK [110]. How-
ever, there is limited and confounding evidence
to support this, and no studies were identified
in Turkey to corroborate this hypothesis.

It should be noted that varicella vaccines
themselves can cause HZ. A previous study
demonstrated that 46% of HZ cases in vacci-
nated children were caused by vaccine-strain
VZV, with an additional 2% of cases caused by
potential vaccine-strain/wild-type virus recom-
binants [111]. HZ incidence reported in the
current review may thus include cases caused by
vaccination. While the frequency and severity

of vaccine-induced HZ are lower than those
caused by wild-type infection, severe cases of
vaccine-induced HZ have been reported [112].
Additionally, Turkey currently administers the
varicella vaccine as a single dose, despite two
doses being recommended for licensed live
attenuated varicella vaccines [113, 114]. There-
fore, it is plausible that the current single-dose
program may impact HZ presentation versus a
two-dose program. However, no studies exam-
ining the epidemiology of vaccine-induced HZ
in Turkey were identified and therefore further
research on this topic is needed.

The main strategy for the prevention of HZ is
vaccination [13, 14]. Licensed HZ vaccines are
currently available for HZ (e.g., zoster vaccine
live and recombinant zoster vaccine), which
have shown significant efficacy in improving
quality of life and reduced burden of disease in
older individuals [2, 5]; however, HZ vaccines
are not currently widely implemented globally
[13]. Furthermore, HZ vaccination is not uni-
versally available in Turkey [18], and reflecting
this, few Turkish individuals were aware of the
vaccine and Turkish populations had poor
knowledge of the symptoms, cause, and risks of
HZ.

CONCLUSIONS

Overall, while there are existing single-center
studies reporting epidemiology of HZ in der-
matology clinics and among immunocompro-
mised patient subpopulations, there remains a
gap in the literature on the nationwide inci-
dence and burden of HZ in the general popu-
lation in Turkey, potentially reflecting that HZ
is not a notifiable disease. As a result of the
reported inadequate knowledge of HZ infection
and susceptibilities described in Turkey, HZ may
be at risk of misdiagnosis and hence the patient
pathway needs to be subject to future investi-
gation. Additionally, the abundance of case
studies reporting complications arising from HZ
infection suggests substantial health care
resource utilization for patients with HZ in
Turkey. Therefore, the scarceness of epidemio-
logical data presents a key area for future
research to increase disease awareness and risk
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perception, and inform strategies for HZ pre-
vention in Turkey.
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50. Temiz SA, Kutlu Ö. The development of dermato-
logic diseases in patients recovered from COVID-19.
Dermatol Ther. 2021;34(2):e14791. https://doi.org/
10.1111/dth.14791.

51. Bostan E, Yalici-Armagan B. Herpes zoster following
inactivated COVID-19 vaccine: a coexistence or
coincidence? J Cosmet Dermatol. 2021;20(6):
1566–7. https://doi.org/10.1111/jocd.14035.
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67. Çevik B, Kurt S, Aksoy D, Ünaldi HK, Günal Ö,
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