


[bookmark: _Hlk216017278]Frequency and risk factors of varicella-zoster virus infection at the CHU of Conakry


ABSTRACT
Introduction:  
Varicella-Zoster Virus (VZV) is a strictly human virus (human herpesvirus 3) belonging to the Herpesviridae family and is responsible for chickenpox and shingles. Since chickenpox is the primary infection, the incidence and severity of shingles increase with age, with this increase being more pronounced after age 50. Although it affects a large number of people, the causes of VZV reactivation are not fully known. The objective was to determine the hospital frequency of VZV infection as well as its risk factors in the Dermatology-STD Department of CHU Donka. 
Patients and Methods: 
This was a descriptive and analytical cross-sectional study from August 29, 2019 to February 29, 2020, covering all patients followed in the Dermatology-STD department of CHU Donka for chickenpox and shingles. 
Results: 
During this study, 52 cases of VZV infection were collected out of a total of 1812 admissions in the Dermatology-STD department of CHU Donka. The hospital frequency of VZV was 3% with 39 (2%) cases of shingles and 13 (1%) cases of chickenpox. School-age children were the most represented for chickenpox (53.85%). A statistically significant link was found between chickenpox and age (p=0.00), origin (p=0.01), and overcrowding (p=0.00). A statistically significant link (p < 0.03) was also found between: shingles and age, HIV, active and passive smoking, weight loss, hypertension, stress and lack of sleep. The risk factors for chickenpox were history of contact, young age, overcrowding, and rural exodus. The main risk factors for shingles were immunosenescence and immunodeficiency due to HIV. Other factors such as stress, lack of sleep, hypertension, weight loss, and smoking could be responsible for the occurrence of shingles but remain controversial. 
Conclusion:  
The frequency of VZV infection (3%) observed in the Dermatology-STD department of CHU Donka is concerning and could constitute a risk factor for vulnerability of subjects to these two conditions. Another study would help to better understand the risk factors of VZV infection and its complications. 
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Introduction 
Infection by varicella-zoster virus (VZV) constitutes a real public health problem (1). Although it affects a large number of people, the causes of VZV reactivation are not fully known. Advanced age and immunosuppression are well-documented risk factors, attributed to a decrease in VZV-specific cell-mediated immunity, but they cannot fully explain the epidemiology of shingles (2). 
Ears later, in association with a decrease in cell-mediated immunity in elderly and immunocompromised individuals, VZV reactivates and causes a wide range of neurological diseases, including shingles, postherpetic neuralgia, vasculopathy, myelopathy, retinal necrosis (1,3,4). Chickenpox is a common viral condition, most often benign, responsible for 0.2 to 1.5% of reasons for hospitalization of children. Shingles affecst approximately 1 person in 3 during their lifetime. Its morbidity and its impacts on quality-of-life increase with age (2). Shingles in otherwise young and healthy individuals may be the first manifestation of HIV infection. Interestingly, chickenpox in infants predisposes to shingles earlier in life (3). In tropical climates, VZV infection occurs later in life, and adults are more susceptible than children. Chickenpox has a peak incidence in late winter, and spring and epidemics tend to occur every 2 to 5 years (3). 
In 2011, Marin M et al. report in a study conducted in Olmsted County, Minnesota on risk factors for shingles in adults that personal and family history of shingles, stress, sleep disorders, depression and recent weight loss were risk factors for shingles. However, the main causes attributable to shingles remain unknown (2). 
A recent epidemiological study conducted in France confirms that nearly 90% of children aged 8 years have encountered VZV and are naturally immunized (5). The seroprevalence of VZV in the general population is extremely high: the infection affects children from the age of 5 years, with seroprevalence in adults being around 98% (1). In Guinea, Cissé M et al. in 2014, collected 42 cases over 13 years of chickenpox in adults (6). Therefore, the lack of available data on varicella-zoster virus infection and its risk factors led us to undertake this work to help policymakers better utilize resources and better target their actions to these populations. The objectives of this study were to determine the frequency of varicella-zoster virus infection and identify risk factors. 
 
 
 
Patients and Methods 
Our study was conducted in the Dermatology-STD department of CHU Donka.  
This was a descriptive and analytical cross-sectional study from August 29, 2019, to February 29, 2020.  
The target population consisted of patients admitted (consultation + hospitalization) in the Dermatology-STD department of CHU Donka during this period. The study population was patients admitted (consultation + hospitalization) in the Dermatology-STD department of CHU Donka for chickenpox or shingles.  
We included in our study, patients of all ages and all sexes admitted to the department, in whom the diagnosis of chickenpox or shingles was made based on clinical arguments (fever, pruritus, macules or spots, erythema, papules, vesicles, bulla, crusts, ulceration) and risk factors (overcrowding, lifestyle, history of contact, HIV, diabetes, hypertension). 
Patients who declined to participate in our study were excluded. 
Recruitment was exhaustive and included all patients meeting our selection criteria.  
Our study variables were sociodemographic (age, sex, risk factors for VZV infection) and epidemiological, including the determination of prevalence. We classified these variables into two categories: dependent variable (VZV) and independent variables (sociodemographic and risk factors). 
Patients were grouped into three groups: those suffering from chickenpox and those suffering from shingles as well as a control group free of disease. We also classified patients according to the topography of lesions (chickenpox and shingles). 
Data analysis was done using Epi Info software version 7.2. We expressed qualitative variables as percentages and quantitative variables as mean plus or minus standard deviation. 
A bivariate analysis was performed, consisting of searching for associations between dependent and independent variables using relative risks (RR) and their confidence intervals. The significance level was set at a p-value < 0.05. 
From an ethical standpoint, the study protocol was approved by the Head of the Dermatology-STD Department, and the results obtained were used for purely scientific purposes. Medical confidentiality was maintained throughout the study. The entire procedure was explained to the patients beforehand. Informed and uncoerced consent was obtained from the patients, and anonymity was respected. 
Results: 
During our study period, 52 cases of VZV infection were collected out of a total of 1812 admissions in the Dermatology-STD department of CHU Donka. The hospital frequency of VZV was 3% with 39 (2%) cases of shingles and 13 (1%) cases of chickenpox (figure 1). 
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The mean age of patients was 48.03 years +/- standard deviation. We noted a male predominance with a sex ratio of 2.05, i.e. 35 men for 17 women. More than half of the patients were in Conakry (51.92%) and 48.08% came from the interior of the country. 
School-age children were the most represented for chickenpox (53.85%). A statistically significant link was found between chickenpox and age (p=0.00), origin (p=0.01) and overcrowding (p=0.00) table I. A statistically significant link (p < 0.03) was also found between: shingles and age, HIV, active and passive smoking, weight loss, hypertension, stress and lack of sleep table II. The risk factors for chickenpox were history of contact, young age, overcrowding, and rural exodus. The main risk factors for shingles were immunosenescence and immunodeficiency due to HIV. 
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	RF 
	Chickenpox (n=13) 
	No chickenpox (n=63) 
	RR 
	CI 
	P 

	Age (avg) 
	25.69±13.63 
	36.25±12.80 
	 
	 
	0.00 

	Overcrowding (Y/N) 
	9/4 
	2/61 
	13.29 
	4.9-35 
	0.00 

	Residence (C/I) 
	10/3 
	25/36 
	3.7 
	1.1-12 
	0.01 

	Sex (M/F) 
	7/6 
	41/22 
	0.68 
	0.2-1.8 
	0.53 

	Contact (Y/N) 
	13/0 
	1/62 
	- 
	- 
	- 


 
Table II: Bivariate analysis of shingles 
	RF 
	Shingles 
(n=39) 
	No Shingles (n=63) 
	RR 
	CI 
	P 

	Age (avg) 
	55.48±18.81 
	36.25±12.80 
	 
	 
	0.00 

	HIV (Y/N) 
	25/14 
	23/40 
	2.0 
	1.1-3.4 
	0.00 

	Passive smoking (Y/N) 
	26/13 
	21/42 
	2.3 
	1.3-4.0 
	0.00 

	Weight loss 
	26/13 
	10/53 
	3.6 
	2.1-6.2 
	0.00 

	Hypertension (Y/N) 
	8/31 
	2/61 
	2.3 
	1.5-3.6 
	0.00 

	Stress (Y/N) 
	26/13 
	15/48 
	2.9 
	1.7-5.0 
	0.00 

	Lack of sleep (Y/N) 
	35/4 
	4/59 
	14.13 
	5-36 
	0.00 

	Active smoking (Y/N) 
	20/19 
	18/45 
	1.7 
	1.1-2.8 
	0.02 

	Diabetes (Y/N) 
	4/35 
	3/60 
	1.5 
	0.7-3.1 
	0.42 

	Sex (M/F) 
	28/11 
	41/22 
	1.2 
	0.6-2.1 
	0.48 

	Alcohol (Y/N) 
	11/28 
	14/49 
	1.2 
	0.7-2.0 
	0.49 

	Family history of shingles 
	8/31 
	10/53 
	1.2 
	0.6-2.1 
	0.55 

	Trauma (Y/N) 
	4/35 
	5/58 
	1.1 
	0.5-2.5 
	0.68 

	Residence (C/I) 
	17/22 
	25/36 
	1.06 
	0.6-1.7 
	0.79 


 
According to the location of the lesions, intercostal and ophthalmic shingles were the most common, representing 38.47% and 30.77% of cases, respectively. 
The main complications were varicella pneumonia in 3.79% of cases and shingles superinfection in 11.54% of cases. 
Discussion 
The limitations of this study lie in the absence of paraclinical examinations as well as the size of our sample, which is relatively small. 
We collected 52 cases of VZV infection out of a total of 1812 admissions to the Dermatology-STD Department of Donka University Hospital. The hospital incidence of VZV was 3%, with 39 cases (2%) of shingles and 13 cases (1%) of chickenpox. Our result is consistent with data from the literature, as reported by Liu et al. (7) in Australia in 2015 and Zhang et al. (8) in China in 2012, who found 3.3% for shingles and 0.85% for chickenpox, respectively. Similarly, Dégboé et al. (9) in Benin in 2016 reported an incidence of 0.64% for shingles. Cissé et al. (6) in Guinea in 2014 reported a frequency of 1.6% for chickenpox. This study indicates that the frequency of VZV infection is relatively low in our regions. This could be explained by the fact that chickenpox remains a well-known disease in various communities and is often treated with herbal remedies. 
School-aged children were the most represented group in cases of chickenpox, accounting for 53.85%. 
 
We noted a male predominance in both patient groups, with proportions of 53.85% and 71.79%, respectively. The sex ratio for patients with chickenpox was 1.16, and 2.54 for patients with shingles. Our data are similar to those of Bollea-Garlatti et al. (10) in Argentina in 2017, who reported that 52% of men suffered from shingles, and to those of Dégboé et al. (9) in Benin, who reported a sex ratio of 1.1 among patients with shingles. Among patients with chickenpox, Cissé et al. (6) in Guinea reported a male predominance with a sex ratio of 3.2. In contrast, Marin et al. in the USA had reported that 62% of women suffered from shingles (2). 
The majority, or 76.92% of patients admitted for chickenpox came from the Conakry region, 56.41% of patients admitted for shingles came from the interior of the country. More than three people occupied the same room in 69.23% of those who had chickenpox. Hoseini et al. in Iran had reported that 60% of patients suffering from chickenpox come from an urban region (11). It should be noted that the population is more concentrated in urban regions than rural areas due to rural exodus and this promotes overcrowding which could explain this high frequency of patients suffering from chickenpox in urban areas. The most commonly encountered types of shingles were intercostal and ophthalmic types with proportions of 38.47% and 30.77% respectively. These two locations constitute the preferred predilection zones for this condition. 
A statistically significant link was found between chickenpox and age (p=0.00), origin (p=0.01) and overcrowding (p=0.00). A statistically significant link (p < 0.03) was also found between: shingles and age, HIV, active and passive smoking, weight loss, hypertension, stress and lack of sleep as reported in the literature (2,7,12). The risk factors for chickenpox were history of contact, young age, overcrowding, and rural exodus. The main risk factors for shingles were immunosenescence and immunodeficiency due to HIV. Other factors such as stress, lack of sleep, hypertension, weight loss, and smoking could be responsible for the occurrence of shingles but remain controversial. 
The most encountered complications are varicella pneumonia (23.08%) in HIV-positive patients suffering from chickenpox and superinfection (12.82%) in patients suffering from shingles. 
We noted that all patients who were presented with varicella pneumonia are smokers, thus another study more focused on the determinants of VZV complications could enlighten us on this subject. 
Conclusion 
The frequency of VZV infection is not negligible in the Dermatology-STD Department of CHU Donka; it was 3%. A history of contact was found in all patients suffering from chickenpox. The other risk factors for chickenpox were young age, overcrowding, and place of residence due to rural exodus. As for shingles, the most plausible risk factors determined are immunosenescence due to advanced age and immunodeficiency due to HIV. We were able to determine other risk factors that are in the process of validation by the scientific community such as stress, lack of sleep, hypertension, weight loss, smoking which in association with the most plausible ones could be responsible for the occurrence of shingles. The main complications were varicella pneumonia. 
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