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Abstract

Herpes zoster (HZ) is caused by reactivation of varicella zoster virus (VZV). The virus
remains latent in dorsal root ganglia and can reactivate, especially in the elderly. However,
epidemiology of HZ is influenced by demographics, healthcare access, and vaccination and
etc. Higher incidence observed in older adults, women, and certain racial groups. Socio-
economic factors, stress, and chronic diseases might contribute to HZ risk. Altougth, HZ
shows no seasonal pattern, though some studies suggest higher incidence in warmer
months. This reterospective study aims to evaluate HZ incidence and risk factors in
western Libya using medical records at the department of infectious diseases-Tripoli
central hospital (2010-2014). The results showen, HZ incidence correlated strongly with
age; 52% were over 50 years old. 33.5% of patients had their first HZ episode during
hospitalization. Majority of patients had no family history of HZ. Higher incidence rates in
spring (28.5%) and summer (33.7%) compared to winter (18%). Herpes zoster ophthalmicus
(HZO) occurred in 15.5% of cases, with some eye complications. Common underlying
conditions included hypertension (22%), diabetes (19.5%), and GIT issues (15%). 26% of
patients reported no other diseases besides HZ. The study provides insights into HZ
epidemiology in Libya, highlighting age and health conditions abd concluded that minor
seasonal variations in HZ incidence were noted, with peaks in summer and spring. Males
had higher co-infection rates with HIV and HCV.

Keywords: Herpes Zoster, Shingles, Libya, PHN and Seasonal Variations.

Introduction

Herpes zoster (HZ, Zoster, or shingles) is the clinical manifestation charectrized as a unilateral
vesicular exanthema with acute neuritis [1]. It is a debilitating illness resulting from the reactivation of the
varicella zoster virus (VZV), which is acquired during primary infection (chickenpox) [2]. The virus persists
lifelong as latency infection in the dorsal roots of the cranial and spinal ganglia of humans. Especially in the
elderly, the virus can reactivate as herpes zoster (HZ) due to decreasing VZV-specific T-cell-immunity,
making the person at high risk for development of HZ [3]. The estimated lifetime risk of HZ in the general
population is approximately 30%, with the risk increasing sharply after 50 years of age [4]. However, unlike
varicella, HZ occurs predominantly in the elderly stage, and its appearance has no epidemic character. Many
studies have shown that HZ shows no seasonal pattern [5], whereas others have shown a higher incidence
in the warmer time of the year, as a consequence of increased exposure to ultraviolet (UV) light [6]. However,
the epidemiology of herpes zoster (shingles) is influenced by various factors, including demographic trends,
healthcare access, and vaccination practices [7]. The diagnosis of HZ is based on the clinical signs and
symptoms without any further laboratoriy procedures requirementsm, since the etiologic diagnosis of HZ is
rarely necessary [8]. On the other hand, HZ is associated with a number of risk factors, the most important
of which are age, gender, race and certain chronic diseases. Incidence of HZ increases with certain conditions
that impair cell-mediated immunity, and can be severe, resulting in hospitalisation; in some cases, serious
complications can occur. A greater incidence of herpes zoster was shown in older people, women, black race
[9-12].

It has been speculated that the socio-economic status, place of residence, alcohol consumption, drug
addiction and stress could contribute to the development of herpes zoster. Altogether, the high-risk groups
for the incidence of herpes zoster are patients with cancers, HIV infection, autoimmune diseases,
hypertension, diabetes mellitus and some other chronic diseases [10,11,13].

HZ is not generally associated with high mortality rates, but its complications can severely impact patients'
health and quality of life. Effective healthcare for HZ involves a multi-faceted approach focusing on
prevention through vaccination, prompt diagnosis and treatment, management of symptoms and
complications, and continuous patient education and support [14]. Preventive measures such as vaccination
are crucial for reducing the overall impact of herpes zoster on both individual patients and the healthcare
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system. Therefor, this study was designed to evaluate the incidence and epidemiological features as well as
the risk factors associated with HZ infection in the western part of Libya.

Methods

Study design

This study is a retrospective study designed to collect data from files of HZV positive patients admitted to
department of infectious diseases-Tripoli central hospital. The study was carried out in compliance with the
Helsinki Declaration on the ethical principles of medical research involving human subjects following
approval by the department review committee of University of Tripoli and a subsequent permission from
hospital. Informed consent was waived due to the retrospective nature of the study, as all the data were
collected from routine medical records. Confidentiality was guaranteed by omitting names or any personal
identifiers. In addition, data were kept secured via out the research process to limit accessibility to a third

party

Data collection

The study used data from files of patients admitted to the hospital between 2010 and 2014. Records
containing complete prescribing drugs, diagnostic and complications information were used and some of
extra data were taken from medical staff when required. All demographic data including age, sex, marital
state and risk factors were collected under the supervision of the medical staff.

Statistical analysis

Statistical analysis carried out using the statistical package for the social science program (SPSS.25), all
results will be expressed as numbers and percentages, chi-squared tests will be used to test the significance,
and P - value < 0.05 is considered as an indication of significant difference.

Results

Characteristics of participants

Demographic characteristics and risk factors of our studed population are outlined in table 1. The patients
were transfered from different geographic areas of west side of Libya and admitted to the infectious diseases
department, Tripoli central hospital. Of the 200 study subjects, 46.5% (93 subjects) were male and 53.5%
(107 subjects) were female, with a relative ratio of 0.87. Therefore, no significant association of HZ and
gender was detected, however, we observed a trend of increased probability for zoster in females than males
(p-value=0.472). The age of the HZ patients was not normally distributed, ranging from 1 — 90 years with a
mean of 58+16.23 years, although HZ was observed among patients of all ages. No significant difference was
observed between both genders among all age groups of (p-value=0.275).

The incidence of the disease was strongly correlated with age, and clearly half of the patients were over 50
yr old (105/200, 52%). The age-adjusted incidence increased with age, ranging from 2.0 per 100 person-5
years in the childhood group (4/200, 2%) to 86.0 per 100 person-5 years (172/200, 86%) in >30 yr-old HZ
patients. A striking increase in HZ incidence was seen over the age of 50 yr. Moreover, 33.5% (67/200) of
patients were diagnosed with HZ during a hospital admission and this was their first episode of the diseases,
therefore it is categorized as primarily attack. Remarkably, 66.5% (133/200) of admitted patients had
experienced recurrent episodes of HZ infection. The majority of them had experienced more than one episode
annually. The standardized diagnosis rate was slightly higher, but not significant (p-value= 0.581) among
women than men. The majority of the cases were married 148/200 (74%, males 59 and females 89) as
compared to 52 /200 single cases (significantly different p-value = 0.002), and only 5 females were pregnant.
0f 200 HZ patients, 197 (98.5%) of the cases have no history of family carrier of the disease. More than 60%
of patients were admitted to the hospital after 3-5 days of symptoms and about 20% of patients admitted
after 5 days of disease.

Seasonal occurance

Th annual occurrence of HZ cases was not signifiantly diffrent between males and females. According to
data, the highest incidence rate of HZ was recorded during 2018 (33.5%) followed by 2019, 2020, 2017 and
2016, which comprised 23%, 20%, 14%, and 9% respectively (Figure 1). The further analysis of seasonal
incidence rates has shown that, which were obtained after grouping the months by seasons, spring (28.5%)
and summer (33.7%) exhibited higher incidence rates than winter (18%) and antumn (20.6%). The incidence
rates did increase remarkably in summer and spring, although insignificant (p=0.405).
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Table 1. Demographic characteristics of patients

Variables 20(;1‘ ?ltgi.,%) 931:’:_3‘61?58% ) Females 107(53.5%) | P value
Age, mean years 58+16.23 51+19.5 59+15.1 0.472
<10y 4 (2%) 1(1.1%) 3 (2.8%)
11-30 y 24 (12%) 9 (9.6%) 15 (14%) 0.975
31-50y 67 (34%) 37 (39.7%) 30 (28%)
>50y 105 (52%) | 46 (49.4%) 59 (55.1%)
Frequency of viral infection
Primarly infection | 67 (33.5%) 33 (35%) 34 (32%) 0.581
Recurrent infection | 133 (66.5%) | 60 (65%) 73 (68%)
Marital state
Married 148 (74) 59 (63.4%) 89 (83.2%) 0.002
Single 52 (26) 34 (36.6%) 18 (16.8%) )
Pregnancy *
Pregnant | @ ----—- | ommmeeeee S (4.7%)
Non pregnant |  ------- | --mmomm- 102 (95.3%)
Family virus carriers
Family carriers 3 (1.5) 1(1.1%) 2 (1.9%) 0.645
Family noncarriers | 197 (98.5) | 92(98.9%) 105 (98.1%)
Days of symptoms before admission
< 3 days 18 (9) 8 (8.6%) 10 (9.34%)
3-5 days 135 (68) 65 (69.9%) 70 (65.4%) 0.79
> 5 days 47(23) 20 (21.5%) 27 (25.2%)
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Figure 1. Distribution of Herpes Zoster patients

In male subjects, summer showed the highest incidence rate (37.65%) followed by spring (28%) as compared
to other sesons. Incontrast, in female subjects, no notable variation was found among spring, autumn and
summer sesons. Interstingly, winter showed the least incidence rate in female, while male showed the lowest
incidence rate in autmn. The male seasonal incidence rate showed a pattern that was similar to the seasonal
incidence rate observed in the female subjects (Fig.2).

Affected site

The dermatomal distribution of the initial herpes zoster cases is shown in table 2. Unilateral involvement,
whether left or right, of the thoracic region was most frequent and accounted for 52% of the cases (104 /200;
42 males and 62 females). Herpes zoster ophthalmicus (HZO) was reported in 15.5% of the cases, and about
3% of this group has suffered from different eye complications. Cervical, lumbur, facial, and sacral
involvement were each seen in abou 15%, 11%, 3.5%, and 3% of the cases, respectively. None of the initial
episodes were bilateral and only 3% of the cases (6 cases) were disseminated. Generally, the zoster episodes
were more frequent in right site than the left site (122 vs. 78 cases). For 85% (n = 170) of HZ patients, this
was their first episode of the disease and 15% (n=30) had experienced recurrent episode of HZ. Fisher’s exact
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test has showed that the sex ratio (male/female) of the individuals with zoster episodes in left and right sites
was not significantly different (P=0.561, 95%CI=0.6259-1.263).
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Figure 2. Percentage of HZ patients, (A) Year variation, and (B) seasonal variations

Table 2. Affected Sites of Herpes Zoster

All cases: 200 (100%)
.. . Male Female Both sexes
Distribution | g3 46.5%) 107 (53.5%) 200 (100%)
Lt | Rt | Total | Lt | Rt | total | Lt | Rt Total
Ophthalmic | 7 |10| 17 | 8 | 6 | 14 | 15| 16 | 31(15.5)
Facial 0 3 3 3 1 4 3 4 7(3.5)
Cervical 6 |12 18 5|7 12 | 11| 19 30(15)
Thoracic 19| 23 42 23 | 39 62 | 42| 62 | 104 (52)
Lumbur 2 |10 12 3 7 10 5 17 22(11)
Sacral 0|1 1 213 5 2 4 6(3)
Total 34| 59 93 44 1 63| 107 | 78 | 122 200
Pvalue 0.367 0.505 0.567

Underlying disease
Studying the association between risk factors of interest and HSV infection has revelaled that high

proportion of HSV patients were suufereing from some underlying diseases as shown in table 3. Of the 200
patients, 148 (74%) reported to suffer from other disease which was defined as associated risk factors with
HZV. The most prevalent diagnoses were hypertension (22%), diabetes mellitus (19.5%), GIT problems (15%),
alcohol and drug addiction (15%), heart diseases (10%) kidne diseases (10%), asthma and allergic reactions
(8%), hypothyroidism (3%), rheumatoid arthritis and malignancy (2% for each). 52 (26%) patients reported
not having any disease other than HSV.

Table 3. Underlying Health Conditions in Herpes Zoster Patients

Cases N (%) . . .
Key risk factors of interest Total Males Females O(g;igr'g;l)o Rela;‘,;;;; risk
(n=200) (n=93) (n=107) k

Hypertension 44 (22%) 12 (12.9%) 32(29.9%) 0.35 0.43
Diabetes mellitus 39(19.5%) 14 (15.1%) 25(23.36%) 0.58 0.64
Asthma 8(4%) 3(3.22%) 5(4.67%) 0.69 0.68

Heart disease 10(5%) 6(6.4%) 4(3.73%) 1.78 1.73
Kidney problems 10(5%) 7(7.42%) 3(2.8%) 2.82 2.68
GIT problems 15(7.5%) 9(9.7%) 6(5.6%) 1.8 1.73
Rheumatoid arthritis 2(1%) | mm——e-- 2(1.86%) | @ -— |
Hypothyroidism 3(1.5%) | -==mm- 32.8%) | - —
Malignancy 2(1%) 2(2.2%) | = - o

Alcohol & Drug addiction 15(7.5%) 14(15%) 1(0.9%) 18.78 16.11
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Discussion

The present study was conducted to examine the association between shingles and different personal and
seasonal factors. The retrospective analysis of clinical records from infectious diseases department, Tripoli
central hospital, was applied. The places of residence of the study subjects were mostly in the western areas
of libya, and the incidence during the study period was not affected by weather conditions such as
temperature, daily temperature range, humidity, or duration of daylight.

It is known that older individuals and the immunocompromised patients are at a higher risk of developing
shingles (Herpes Zoster) because of the increased likelihood of the virus reactivating. Accordoning, this study
affirming such finding as the incidence of shingles increseaed with againg, this study has found that the
highest incidence rate was observed in the individuals older 50 years old. The incidence among this group
(105 cases/ 52%) was more than three times that of their younger than 30 aged individuals (28 cases /
14%). nevertheless study conduted in austria have revealed that over 70 % of shingles cases occur in adults
aged 50 and over [15]. In general, shingles are known to affect all conounities all over the world with different
rates, ranging from 1.5 to 3 persons/1,000 annually [16]. In the USA, the rate is noticeably higher where
shingles affect 15-16 persons/ 1,000 each year, which is attributed to the fact that most have had chickenpox
as a child [17]. In south western area of Asia, shingles are known to affect 0.88-4.8 persons/ 1,000 annually
[18]. Comparable to this study the prevalcene of shingles was with a relative ratio of 0.87 persons/ 1,000
annually. Regarding the incidence of amongst childhood this study reveling that it was ranging from 2.0 per
100 person-5 years in the childhood group, however, several studies have reported that the rate of
occurrence among individuals under the age of 10 is extremely low (0.74 / 1,000 persons) as compared to
individuals over the age of 60 (7.8 / 1,000 persons), even much higher among individuals 75 years and older
(18.4 / 1,000 persons) [19-21].

In associations of shingles and gender, we found that only slight variation between males (93 cases/ 46.5%)
and females (107 cases/53.5%). Different studies have had support the potential association between the
female gender and elevated risk of shingles, where they found a significantly higher rate of incidence among
female subjects being 55 years of age or older, which was attributed to differences in the immune systems
between the genders. Due to the biological differences between the genders, the virus is more likely to
reactivate in the female body than in the male body. The study also cited the higher exposure rate of females
to children with chickenpox as one of the reasons behind the higher incidence rate [22-24].

In this study we examined the association between shingles and seasonal factors. In terms of seasonal
incidence rates, which were obtained after grouping the months by seasons, summer and spring exhibited
higher incidence rates than winter and autumn, with comparable results between males and females. In
aggrement to our results, study conducted during 2015 has concluded similer results, with little variation
between males and females [25]. In addition, several studies have found that occurrence of shingles
increased in the summer and fall and decreased in the winter where a higher rate of occurrence among
females and individuals in the 50-70 years age group [26,27]. Although, these opeservations had been
explained by Zak-Prelich et al. whom reported that exposure to UV rays increased the rates of shingles
affecting the face among the male subjects, and Nelson [19] who reported that exposure to short day lengths
affects several parameters of the immune system [28,29].

The determatol distribution of herpes zoster in this studys has revelead that no correlation was found
between the affected site and time of occurrence. However, the thoracic vertebrae site has showed a greater
incidence rate followed by ophthalmic and cervical regions as compared to other sites, such results were in
agreement to different studies [30,31]

To addrees the risk factors associated with the HZ incidence, this study categorized the participants into
the 10 risk factor groups: hypertension, diabetes mellitus, asthma, cardiac disorder, renal disorders, GIT
disorders, rheumatoid artheritis, thyroid problems, malignancy, alcohol and drug addiction. The obtained
results revealed that the highest risk of HZ was recoded among patients with cardiovascular diseases,
diabetes mellitus, GIT problems and alcohol/drug eddiction. In agreement to our results, a study had been
published during 2009 had revealed the incidence of diabetes mellitus shown to be elevated in HZ patients
[11]. Yet, other study demonstrating a clear correlation between HZ and cardiovascular [32]. our study has
been shown an association between an increased risk of HZ and several clinical conditions; include
obstructive pulmonary disease, Asthma, inflammatory bowel disease, chronic kidney disease, and
depression, especifcally among patients older than 60 years’ old [33-35]. Regarding the habits of patients
with HZ, the obtained results showed higher incidence of HZ in patients who consumed alcohol and drug
addiction. Nevertheless, these data are interesting from an immunological aspect, because
immunosuppressive effects of alcohol might affect the reactivation of latent VZV [36].

Conclusion

The study found that the incidence of herpes zoster was not significantly correlated with sex. Though, age
was a significant factor, with a higher incidence observed in individuals over 50 years old. However, the
study noted minor seasonal variations in HZ cases, with higher incidences recorded during the summer and
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spring seasons compared to winter and autumn. Neverthless, this study highlighted that male had a higher
percentage of co-infections with HIV and HCV compared to females, indicating a potential link between these
conditions and the incidence of HZ. In summary, this study offers valuable insights into the epidemiology
of herpes zoster in Libya, emphasizing the importance of age, underlying health conditions, and seasonal
factors in understanding the disease's incidence and management.
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