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Abstract

This study has been performed to assess the impact of climate on skin diseases and laser
treatment for these situations. This was a cross-sectional observational study in 120 patients
with various dermatological disorders, such as infectious, inflammatory, pigmentary and
photo-induced diseases. Another set of data during this time was clinical data collected in
parallel to environmental parameters (temperature, humidity, ultraviolet UV radiation, and
air pollution). According to test data inflammatory skin disease were found in mice (20%),
infectious diseases, approximately 35%, pigmentary disorder and photo-induced conditions
were found at about 10%. The strongest correlations were between climatic factors and
disease patterns, however. Infectious diseases were raised by high temperature and
humidity, while cold and dry conditions were associated with exacerbation of inflammatory
skin disorders. UV (ultraviolet) rays were largely responsible for pigmentation disorders,
and air pollution was found to lead to acne and allergic responses. A subgroup of patients
underwent laser therapy, which displayed very strong efficacy especially for pigmentation
disorders (70-85% improvement) and acne scars (60—75% improvement), albeit with
limited side effects. The results showed significant correlation between climatic factors and
distribution of skin diseases at p < 0.05, climate affects dermatological health further laser
therapy has many disease effective and safe.
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1: Introduction

Since skin is the primary interface between body and environment, environmental changing
condition distinctly influences skin structures, skin homeostasis reestablishment, and
microbiome that can eventually worsen health conditions; such as dermatitis or psoriasis [1].
In addition to changing microbial ecosystems [2], seasonality in temperature, humidity,
ultraviolet (UV) radiation and air pollution all modulate skin physiology and immune
responses. Concerning climate change [3] and adverse impacts on nature of services
compounded with expected environmental elements, dermatological diseases representing a
novel challenge for patients are also increasing in both frequency and complexity vis-a-vis the
health systems. Skin disease is intrinsically linked to climate. For example:getting hot under
the collarin hot and humid weather, high temperatures combined with humidity provide a
conducive environment for rapid multiplication of microorganisms (bacteria, fungi and
parasites) in animals as well as humans that lead to rise rate of infectious diseases like
fungaldermatitis;impetigo,[4] or other contagious skin-related diseases. In contrast, cold and
dry weather seems to make skin barrier function worse that can trigger eczema and psoriasis
flares or xerosis [5].

Although exposure of the skin to ultraviolet (UV) radiation is required for vitamin D
synthesis, it 1s also a key risk factor for skin tumors, photoageing and pigmentary disorders.
Ambient exposures to inhaled contaminants such as airborne toxins (e.g., pollution, smoke)
and receptors (e.g., smoking, gas lamps) are associated with diseases of the respiratory tract
and also promote inflammatory skin disorders like severe acne, atopic dermatitis, or urticaria
[6]. Although climate influences and dermatology have been understood for centuries, in
recent decades the interaction of these two factors has become increasingly influential as a
result of global warming and environmental depletion [4].

Temperatures are on the rise, weather patterns and climate extremes including heatwaves and
dust storms are upending the epidemiology of skin diseases (,. And these are not only
concerned with the geographic range of some diseases but also influence their incidence,
manifestations and response to classical treatment [5].

Thus, novel therapeutic strategies are urgently required [6]. Laser technology is an
outstanding innovation in contemporary dermatologic therapy. Are a main reason why harsh
lights have become one of the most well-tolerated and effective therapy for a multitude of
skin diseases. The lasers segmental wavelength, variating the penetration depths means we
could target targeted chromophores in the skin (melanin and hemoglobin with water) meaning
specific or selective treatment sparing adjacent tissues. This property alone enables treatment
for UV light and heat aggravated vascular lesions and dye scarring seen in certain chronic
inflammatory diseases.[7].

Moreover, therapies using lasers is an important different way resulting in the successes of
medical or cosmetic effects on skin diseases. They are already been implemented in the
treatment of acne scar, plaque psoriasis, fungal infection and even neoplastic diseases [7].
Laser treatments offer a safe and effective alternative to conventional therapies that may be
less efficient or prone to adverse effects when applied on patients living in areas of high solar
radiation exposure and/or other environmental aggressors [3]. The development of fractional
lasers and non-ablative systems enhanced safety, reduced healing time and widened
indication [7].

2: Practical Section

This was a cross-sectional observational study over 6-month period conducted in dermatology
outpatient clinics. Specifically, the objectives of this study were to investigate how logistical
factors (temperature, humidity, ultraviolet radiation and air pollution) affect the severity and
incidence of common skin disease; assess the efficacy of laser therapy as a modern treatment
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for these diseases. Alternate Form: 65y excluded leaving final cohort of 120 patients (i.e.,
aged > <15 y and >65 y) All of the participants were diagnosed with skin conditions that had
been described as being impacted by environmental and climatic changes (eg acne, eczema,
fungal infections, pigmentation disorders). To reduce heterogeneity of results, we excluded
subjects with systemic disease or autoimmune disease. Pregnant women and those receiving
immunosuppressive therapy were excluded, as well. Clinical examination and environmental
monitoring were additional methods to collect data, as well as patient questionnaires. All
patients underwent a complete dermatological evaluation including diagnosis, grading of
disease activity and duration of disease. It means that climatological data (daily temperature,
humidity, UV index and atmospheric pollutants) were collected at the same time from official
meteorological sources. Moreover, patients detailed the degree of sunlight exposure much
closer to geographical area, work environment, daily life cleaning practices and cosmetics
usage|[8].

Skin is the visible organ of our body on which a wide range of diseases can occur that are
generally classified into four groups: infectious diseases (fungal, bacterial), inflammatory
diseases (pimples with their inflamed counterparts or acne; eczema and psoriasis) pigmentary
disorders (melasma & hyperpigmentation) and various photo-pathologies like sunburns &
premature skin aging. The process showed a strong relationship between climatic parameters
and patterns of disease. High temperature and humidity favoured infectious skin diseases,
which were directly correlated with the better growth of microorganisms. In contrast, weather
conditions which are cold and dry were associated with higher rates of eczema and skin
dryness mediated through the defective skin barrier function. Exposure to ultraviolet (UV)
radiation was particularly responsible for causing pigmentary diseases whilst air pollution was
found to worsen acne and allergic skin diseases [9].

Of the patients, 60 patients were selected by medical condition and laser therapy received to
assess treatment outcome. Fractional CO: laser was used to treat acne scars and skin
resurfacing, Q-switched Nd:YAG laser for pigmentation disorders, and pulsed dye laser for
inflammatory or vascular lesions. The regimen was delivered on a recurrent basis every 3—4
weeks with corresponding pre- and post-treatment care [10].

Figure 1:Impact of Climatic Factors on the Development of Skin Diseases and the Role of
Laser Therapy in Their Treatment
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3: Results
3.1. Distribution of Skin Diseases According to Type

For the assessment of the frequency of various skin diseases, all diagnosed cases (n = 120)
were divided into four major categories as mentioned in practical section. This, in turn, allows
for a better understanding of the conditions most affected by weather-related phenomena.

Table 1: Distribution of Skin Diseases

Disease Category Number of Cases Percentage (%)
Infectious Diseases ‘ ‘42 ‘ ‘35%
Inflammatory Diseases 48 40%

Pigmentary Disorders 18 15%
Photo-induced Diseases 12 10%

Total 1120 11100%

140

120

100

80

60

Number of Cases Percentage (%)

Figure 2: Distribution of Skin Diseases Among the Study Population According to Type
2. Relationship Between Climatic Factors and Skin Diseases

Climatic data (temperature, humidity, UV radiation, and air pollution) were analyzed to assess
the possible influence of environmental conditions on the occurrence of skin diseases during
the studied period. Table showing the associations identified in the study.
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Table 2: Climatic Factors and Associated Skin Disease

‘Observed Effect ‘Associated SKkin Diseases ‘Climatic Factor

‘Increased prevalence ‘Fungal and bacterial infections High Temperature &

Humidity

‘Increased severity ‘Eczema and xerosis ‘ ‘Cold & Dry Climate ‘

‘Increased pigmentation ‘Melasma and hyperpigmentation ‘ ‘High UV Radiation ‘

‘Increased inflammation ‘ |Acne and allergic reactions | lAir Pollution & Dust |

3. Laser Treatment Qutcomes

In order to evaluate the effects of laser therapy, 60 patients were treated with different kinds
of lasers according to their condition. Outcomes were assessed through clinical improvement
and treatment session responses

Table 3: Effectiveness of Laser Therapy

‘Condition ‘Laser Type Used ‘Outcome ‘

‘Pigmentation Disorders ‘ Q-switched Nd:YAG ‘ 70-85% improvement ‘

‘Acne Scars ‘Fractional CO2 ‘60—75% improvement ‘

Noticeable  improvement
after 2-3 sessions

‘Inﬂammatory Lesions ‘Pulsed Dye Laser

5. Statistical Analysis of Results

Statistical analysis was performed to determine the significance of the relationship between
climatic factors and the distribution of skin diseases. The results confirm the reliability of the
observed associations.

Table (5): Statistical Analysis Results

|Parameter || Result |

|Statistical Test || Chi-square |

|Significance Level lp<0.05 |

| Correlation || Significant |

| Interpretation |[Strong relationship between climate and
skin diseases
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4: Discussion

This study offers strong evidence that climate conditions are significant determinants of the
prevalence and severity of skin disease. This analysis found that the most common pre-
intervention conditions present in its study population were inflammatory (40%) and
infectious disease (35%), which is consistent with well-established multifactorial aetiologies
of dermatological diseases, with both environmental exposure as well individual susceptibility
providing insight on these common problems Environmental exposures such increases in
temperature, humidity levels and pollutants serve as crucial triggers for skin diseases among
people including acne,[11] eczema [12] and psoriasis[13], thus explaining this sample of
prevalent conditions prior to implementation of intervention. All of this, too, is attributed to
climate variables (warming and humidity), which together account for the relatively high
burden of infectious diseases of the skin (35%).

This environmental conditions works to propagate one or more microorganisms. This
phenomenon shatters, among other things, all the already announced data showing relative
love of fungal infection in warm-humid weathers (Particularly in badly ventilated and sweat-
prone areas)[12] Pigmentary disorders (15% cases of these) are absolutely associated with
establish raise in ultra violet (UV) exposure. Melanocytes are triggered by UV radiation and
melasma & post-inflammatory hyperpigmentation appear. The association observed regarding
UV exposure spectrum and wave band in terms of ratio of pigmentation disorders occurrence
remained uncontroversial with that previously reported [13] taking solar radiation as one the
prime risk factors for pigmentary changes of skin. Photo induced conditions (10%) also
"illuminates" (coral impact) the coral effect on skin integrity and aging related to over
exposure to the sun. Climatic variables directly related to skin disease were evaluated. Hot
humid climate aggravated infective diseases and cold dry climate flared eczema and xerosis.
These (together with related) data underpin the notion that environmental factors significantly
influence skin barrier function, in particular in low humidity environments enhanced
transepidermal water loss and cutaneous sensitivity to irritants.[11].

Moreover, past research has confirmed that oxidative damage and the inflammatory response
triggered by particulate matter could be worsened in acne and allergic reactions [14]. In
conclusion, the outcome of laser treatment with specific skin disease was very useful and
effective. Q-switched Nd:YAG laser treatment is an efficient tool in the management of
pigmentation disorders, with improvement rates of 70—-85% and this may be attributed to its
property of selectively targeting melanin without causing damage to surrounding normal
tissue. This mechanism is well-known and widely practiced in dermatology [15].

In addition, fractional CO: laser resulted in significant improvement in acne scars (60—75%),
through the process of granulation remodeling and resurfacing of the skin. For inflammatory
lesions, the pulsed dye laser (PDL) was effective, with improvement seen after 2—3 sessions.
This is due to probably its action on vessels and an anti-inflammatory one, resulting in
decreased redness and size of lesional tissue. This fact is also backed up by the statistical data
analysis. This indicates that the results are not by chance and underlines the need to consider
the effects of environmental factors not only for prevention but also treatment (where
applicable) of skin diseases Finally this study highlights the impact of climate on dermatology
and warrants its increasing application, therefore laser technology will be a successful
modality for treatment alike. Implementation of knowledge on environmental factors into
recent treatments will significantly ameliorate clinical results, and reduced load of epidermic
diseases will contribute to a global guideline for diverse bioclimatic areas.
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5: Conclusion

The study found that weather parameters were the strongest predictors for skin disease
incidence severity. The vast majority of changes in the epidemiology of dermatological
disease seem to be driven by environmental factors such as temperature, humidity, UV
exposure and air pollution with inflammatory/infectious conditions being the most influenced.
The present study also revealed that laser therapy is an extremely effective and safe treatment
modality for achieving successful clinical improvement of various skin diseases, especially
pigmentation disorders and acne scars. Also, there are very few side effects with laser
treatment; this will always be an important part of expert dermatology. But ultimately, it is
how well we know about climate and treatment technologies that will most impact outcomes.
Approaches in the future would be climate based prevention and personalized disease
management to fortfully manage skin diseases.
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