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Abstract: BACKGROUND: Actinic prurigo (AP) is an idiopathic photodermatosis. Although its initial manifestations can appear
in 6 to 8-year-old children, cases are diagnosed later, between the second and fourth decades of life, when the injuries are
exacerbated.

OsjecTive: To identify risk factors associated with clinical manifestations of AP such as skin and mucosal lesions.

MEetHops: Thirty patients with AP and 60 controls were included in the study, the dependent variable was the presence of skin
or labial mucosal lesions, the independent variables were age, sex, solar exposure, living with pets or farm animals, exposure
to wood smoke, smoking habit, years smoking, and hours spent per day and per week in contact with people who smoke.
Resurrs: Of the 30 diagnosed AP patients, 66.7% were female. Patients age ranged from 7 to 71 years and the mean age was
35.77 + 14.55 years. We found significant differences with the age and cohabitation with farm animals. Those who lived with
farm animals presented 14.31 times higher probability of developing AP (95% CI 3-78.06).

Stupy LiMITATIONS: This is a case-control study; therefore, a causal relationship cannot be proven, and these results cannot be
generalized to every population.

Concrusions: The identification of factors related to the development of AP increases our knowledge of its physiopathology.
Moreover, identifying antigens that possibly trigger the allergic reaction will have preventive and therapeutic applications in
populations at risk of AP.
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INTRODUCTION

Actinic prurigo (AP) is an idiopathic photodermatosis that
primarily affects skin that has been exposed to sunlight and, to a
lesser extent, the labial and conjunctival mucosa. AP also develops
in areas that are not sun-exposed. It is more common in dark-skined
population with a significant Amerindian component due to misce-
genation. AP appears most often in the first decade of life, but it can
develop at any age, primarily in women and people with dark skin
who live in a dry and sunny climates at altitudes higher than 1000
meters above sea level. However, some cases have been described
at lower altitudes.»??

Miscegenation is a racial factor with a significant role in the
development of AP* In Mexico, the prevalence of AP is 3.9%, and
this disease has been linked to the human leukocyte antigen (HLA),
particularly the HLA-DR4 allele, which varies among populations.
56 In Mexico, from 90% to 92.8% of patients with AP harbor this al-
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lele, of which HLA-DRB1 * 0407 is the most common subtype (60%
to 80%)_1,5,7—1[]

The pathogenesis of AP is mediated by interleukin-2 (IL2);
the presence of T lymphocytes in peripheral blood which are part
of the Thl response; tumor necrosis factor alpha (TNF-o); macro-
phages, and the induction of apoptosis as the last step in the type
IV hypersensitivity reaction.>* In addition, elements of the type
IV hypersensitivity subtype b response have been observed in AP,
such as elevated levels of serum IgE and the presence of mast cells,
macrophages, and B lymphocytes. 1%

Although the initial manifestations of AP appear in 6 to
8-year-old children, cases are diagnosed later (from the second to
the fourth decade of life), once the lesions are exacerbated.>* AP is
more common in women, by a 2:1 ratio, and primarily affects peo-
ple with dark skin types (Fitzpatrick classification IV and V) who
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live in dry and sunny climates.>*!%1¢ Ultraviolet A and B rays have
proven to trigger the pathogenesis of AP in a genetically determined
manner, but it is unclear why only certain populations develop the
disease. Thus, it can be hypothesized that other risk factors associat-
ed with AP do in fact exist.

Searching for risk factors that are linked to AP, Vera et al.””
conducted a pilot study between 1990 and 2006 in the Dr. Manuel
Gea Gonzilez General Hospital, which is the main referral center
for patients with AP in Mexico. They found (in patients who re-
ceived medical care in the Department of Dermatology) that pa-
tients who had a history of exposure to wood smoke presented a 9.5
times greater probability of developing AP, as compared to 3.6 times
of those who lived with domestic animals and 6.9 times in people
who lived with farm animals. 7 Thus, we examined these variables
to identify the risk factors associated with the clinical presence of
skin and mucosal lesions in patients with AP.

METHODS

This is a case control study. Thirty patients were recently
diagnosed with AP due to their clinical features, where the diag-
nosis was confirmed by histopathology. We included 60 controls
(clinically healthy subjects) who visited the dentistry and ortho-
dontics department at the same hospital. The studied population
in both departments had the same demographic characteristics. All
patients that agreed to participate voluntarily in the study signed an
informed consent form.

A questionnaire to identify risk factors was developed,
including 82 items. The data collection instrument was validated
using a test-retest to eliminate unclear or confusing questions and
obtained a Cronbach’s alpha of 0.83.

Based on the literature in which exposure to wood smoke
and cohabitation with domestic pets and farm animals were report-
ed, we calculated the sample using Power Analysis and Sample Size
[PASS, with the formula: N1= (z1-0/2+Z1-8) 2/C(r)2+3)], with a
confidence level of 95%, 80% of power, a two tailed test with alpha
levels of 0.05, and an odds ratio of 4 for the dependent variable AP. "7

The calculated sample size was 17 cases and 17 controls.
The final version of the instrument was applied to the total available
sample, which included 30 cases and 60 controls.

Study variables

The dependent variable was AP (presence of skin or labial
mucosal lesions), and the lesions were diagnosed by histopatholo-
gy, using the criteria described by Vega in 1993 (presence of hy-
perkeratosis, acanthosis, spongiosis, vacuolation of the basal layer,
angiogenesis, eosinophils, melanophages and diffuse nodular lym-
phocytic infiltrate in skin lesions, and the formation of lymphoid
follicles in lip injuries). The independent variables were age, sex
(male/female), level of education, sunlight exposure (hours per day
and per week), living with domestic pets or farm animals (hours per
day and per week of continuous cohabitation), exposure to wood
smoke (hours per day and per week of exposure), smoking history
(in smokers, number of cigarettes smoked per day and per week;
in former smokers, years smoking, number of cigarettes smoked
per day and per week, years since quitting smoking; and in passive
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smokers, hours spent per day and per week in contact with people
who smoke). In all cases, participants were asked about prior and
current exposure to risk factors.

Bivariate analysis

The following variables were analyzed: exposure to sun-
light in daily activities, number of hours and days per week of ex-
posure, years dedicated to the current occupational activity, living
with pets, number of years owning pets, days in contact with the
pet, living with farm animals, number of years having farm animals,
days per week in contact with farm animals, use of firewood for
cooking, hours per day and per week of exposure to wood smoke,
number of years spent cooking with firewood, number of cigarettes
smoked per day and per week, number of years smoking, number
of cigarettes smoked per day and per week, number of years with-
out smoking, and number of hours spent per day and per week in
contact with people who smoke.

Normality tests were performed (Shapiro-Wilk); a chi-
squared test was used for qualitative variables; and Kruskal-Wallis
test was applied for variables with asymmetric distribution. Signif-
icance level = 0.05

Logistic regression

The criteria used to incorporate variables in the multivari-
ate model were: those variables that showed statistically significant
differences in the previously performed bivariate comparisons (p
<0.25) and variables considered particularly important (related to
the dependent variable). The backward model was used, in which
all of the variables were incorporated at first and then one by one if
they satisfied previously established conditions, until no more vari-
ables could be removed. The variables that remained are responsi-
ble for the changes in the dependent variable.

The variables included in the initial model were sex, age,
living in contact with domestic animals, living in contact with farm
animals, what is used to cook at home, number of days per week of
sun exposure, and number of cigarettes smoked per week.

The variables included in the final model were age, living in
contact with farm animals, what is used to cook at home, number of
days per week of sun exposure, and number of cigarettes smoked
per week.

The database and the statistical analysis were performed us-
ing the Statistical Package (SPSS), version 18.0 (SPSS Inc., Chicago,
IL, USA).

RESULTS

Of the 30 recently diagnosed AP patients, 66.7% were fe-
male. Patient’s age ranged from 7 to 71 years, and the mean age was
35.77 +14.55 years.

Seventy percent of the control group were women, and the
age of control subjects ranged from 9 to 65 years; the average age
was 38.22 +13.14 years.

Forty-three percent of cases were within the 7 to 25-year-
old range, 40.3% were between 26 and 46 years of age, and 16.7%
were older than 47. The percentages of controls were 15%, 53.3%,
and 31.7%, respectively.
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Forty percent of cases and 55% of controls had lived in their
current residence for 17-36 years. The maximum education level
was high school in 56.7% of the cases and 58.3% of the controls.

Ninety percent of the cases reported sunlight exposure in
their daily activities, as compared to 61.7% of the controls, and those
who were exposed to sunlight in their daily activities presented a
4.59 times higher probability of developing AP than did individuals
who were not exposed (p = 0.005, 95% CI 1.52-20.55) (Table 1). More-

TasLE 1: Data on exposure to sunlight, years dedicated to the

current activity, living with pets and farm animals,and
exposure to wood smoke

Are you exposed to sunlight in your daily activities?

Casesn=30 % Controls %

n=60
No 3 10 23 383
Yes 27 90 37 61.7
Total 30 100 60 100

X?7.816 p= 0.005 OR 4.59 CI 1.52-20.55
Years performing the same activity

Casesn=30 % Controls %

n=60
1-5 years 18 60 16 26.6
6-19 years 10 33.3 22 36.7
20  years 2 6.7 22 36.7
and more
30 100 60 100

X?12.69 p=0.002
Do you have domestic pets?

Casesn=30 % Controls %

n=60
No 10 33.3 37 61.7
Yes 20 66.7 23 38.3
Total 30 100 60 100

X2 6.435 p=0.011 OR 2.21 IC 1.28-8.07
Do you have farm animals?

Casesn=30 % Controls %

n=60
No 18 60 57 95
Yes 12 40 3 5
Total 30 100 60 100

X217.640 p=0.001 OR 11.66 IC 3.21-49.93
At home, what do you use to cook?

Casesn=30 % Controls %

n=60
Butane gas 17 56.7 50 83.3
Firewood 13 43.3 10 16.7
Total 30 100 60 100

X?7.47 p=0.006 OR 2.82 IC 1.41-10.30
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over, 60% of cases spent 1-5 years performing the same activity, as
compared to 26.6% of controls, 36.7% of controls were 6-19 years of
age, and another 36.7% were older than 20 (p = 0.002).

In the bivariate analysis, 66.7% of the patients had pets, as
compared to 38.3% of the controls. People who lived with domes-
tic pets presented a 2.21 times higher probability of developing AP
(p=0.011, 95% CI 1.28-8.07).

Forty percent of the cases lived with farm animals, as com-
pared to 5% of the controls. People who lived with farm animals
presented a 11.66 times higher probability of developing AP versus
those who did not (p = 0.001, 95% CI 3.21-49.93).

Furthermore, 43.3% of the cases and 16.7% of the controls
used wood for cooking and heating their homes; subjects who
cooked with wood presented a 2.82 times higher probability of de-
veloping AP than those who did not (p = 0.006, 95% CI 1.41-10.30).

No statistically significant differences were observed in
the following variables: years living in their current residence (3-
36 years; X?= 3.73, p = 0.154), performing outdoor work activities
(66.7% of the patients had dermatosis versus 28.3% of the controls;
X?= 238, p = 0.626), performing outdoor activities before their cur-
rent occupation (66.7% of the cases vs 21.7% of the controls; X? =
.1.431, p = 0.232), total hours of sunlight exposure per week (43.3%
of the patients exposed to sunlight for more than 3 hours had AP vs
61.7% of the controls; 16.7% of the patients exposed for 21 hours or
more had AP vs 13.3% of the controls; X? = 1.214, p = 0.545), sunlight
exposure in previous work activities (43.3% of the cases vs 35% of
the controls ; X* = 0.591, p = 0.442), location where the pet stayed
during the day and night (36.4% of the cases confirmed that the pet
remained inside the house during the day; X? = 414, p = 0.520, X*
= 0.102), owning farm animals (33.33% of the cases vs 18.3% of the
controls ; X* = 2.516, p = 0.113), and exposure to wood smoke inside
or outside the house (92.3% of the cases and 80% of the controls
were exposed to outdoor wood smoke; X? = 0.755, p = 0.385). The
results of the nonparametric tests are shown in table 2.

In the logistic regression, we found significant differences
when analyzing the variables of age and living with farm animals
(Table 3). Those who lived with farm animals presented a 14.31
times higher probability of developing AP (95% CI 3-78.06)].

DISCUSSION

In addition to ultraviolet radiation (UVB-UVA), which has
been widely described as a factor that triggers AP, there are other
risk factors, such as age and living with farm animals, that can trig-
ger the allergic reaction.

The questionnaire on risk factors, developed by our re-
search team, allowed us to collect information about current and
previous exposures, in which 60% of the cases had carried out their
current activities for up to 5 years. Patients with AP change their
activity more often than controls and they are more exposed to
sunlight (p = 0.002). Before patients are diagnosed, their lesions are
acute. After diagnosis, an explanation is given to them, and they are
told to protect themselves using physical barriers and sunscreens.
Consequently, injuries can be reverted, and in some cases, disappear
for long periods due to low exposure to solar radiation.
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TabLE 2: Comparison between cases and controls (Kruskal-Wallis analysis), variables with asymmetric distribution

Variables Case/ Percentile Asymptotic you.
Control 25/50/75 %
How many years have you performed this activity? Control 60 5/15/26 0.003
Case 30 3/4/16
Total 90
How many days per week are you exposed to sunlight? Control 60 0/3.5/7 0.006
Case 30 2.75/7/7
Total 90
How many hours per day are you exposed to sunlight in your work Control 60 1/2/4.75 0.657
activities? Case 30 1/3/6.2
Total 90
How many days per week are you exposed to sunlight? Control 60 0/0/5 0.367
Case 30 0/0/6.2
Total 90
How many hours per week are significance exposed to sunlight? Control 60 0/2/6 0.177
Case 30 4/4.50
Total 90 16.2
How many years have you had pets? Control 60 0/0/2 0.069
Case 30 0/1/6.2
Total 90
How many days per week are you in contact with your pet? Control 60 0/0/7 0.006
Case 30 0/7/7
Total 90
How many hours per day do you spend in physical contact with your Control 60 0/0/1 0.045
pet? Case 30 0/1/1
Total 90
How many days per week are you in contact with farm animals? Control 3 1/1/7 0.187
Case 12 1/7/7
Total 15
How many hours per day do you spend in physical contact with farm Control 11 4/7/7 0.583
animals? Case 10 1/6/7
Total 21
How many days per week are you exposed to smoke from wood or Control 10 1/15/7 0.058
charcoal? Case 13 3/7/7
Total 23
How many hours per day are you exposed to smoke from wood or Control 10 1/3/7 0.001
charcoal? Case 13 1/3/7
Total 23
How many hours per day are you exposed to tobacco smoke? Control 10 1/25/7 0.565
Case 13 1/1/7
Total 23

TasLE 3: Logistic regression model

Variable OR 95% CI Signifi-

Inferior Superior ~ cance

Age 0.956 0.918 0.996  0.031

Living with farm animals 14.31 3.00 78.06  0.001

Variables used in the model: age, living with farm animals, fuel used to cook at home,
days per week of sunlight exposure, and cigarettes smoked per week.

A study that reported the sociodemographic profiles of
20-year-old patients with AP found that part of this population en-
gaged in work activities that necessarily required sunlight exposure.*
Although it is not possible to completely avoid such radiation, good
results are obtained in reducing lesions with preventive care.

Generally, the first manifestations of AP occur during child-
hood, but patients are often diagnosed later.>* In our study, the mean

age of diagnosis was 35.77 £ 14.55 years. At the time of the interview,
patients reported that the first lesion appeared on the skin or lip in
childhood, and since then, they had not sought any medical consul-
tation. None patients reported that their injuries had been recently
formed. This is consistent with the results of logistic regression in
which the likelihood of developing actinic prurigo decreases with
age (p = 0.031, OR 0.956).

Our results are consistent with those of Vera et al., who re-
ported a significantly higher risk of AP (14.31 times in our study) in
patients who lived with farm animals, as compared to the controls
(p=0.001, 95% CI 3.00-78.06)."” Based on these findings, we hypoth-
esize that poor hygiene, as well as exposure to animal bacteria and
parasites, is a risk fator can develop this disease.

Exposure to bacteria, fungi, and parasites can cause primary
or secondary skin infections. Although these infections can devel-

op in people engaged in any activity, certain professions, such as
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animal keepers, farmers, and breeders are at risk due to higher ex-
posure, supporting the hypothesis that AP is a type IV hypersensi-
tivity reaction to microbial agents (viruses, fungi, and parasites).?*!
Further follow-up studies are warranted in those who perform the
aforementioned activities to examine these theories and obtain con-
clusive results.

One limitation of this study is that it is a case-control study;
therefore, a causal relationship cannot be proven, and these results
cannot be generalized to every population. Another limitation is
that these cases and controls were not matched by sex and age and,
according to some confidence intervals, the sample size must be
increased. On the other hand, an advantage of this study is that it

is one of the first studies of its kind to examine these associations.
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