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Abstract

Background: Infectious agents, including bacteria, viruses, fungi, and parasites, have been
highlighted by several pioneers as contributing factors to the etio-pathogenesis of allergic and non-
allergic disorders, including rhinitis, asthma, and dermatitis. Objective: This study was done to
show the most common bacterial infections associated with skin allergies. In addition, the levels
of skin allergies were reported according to age, gender, residence, and occupation. Methods: (80)
patients and (20) normal individuals were included in this study, skin swabs were taken from each
patient and control individual. The study was done during the period from October 2023 to January
2024. All patients were attending dermatology units, Ramadi Teaching Hospital. A skin swab and
blood specimen were taken from each individual. Each swab was processed following standard
bacteriological guidelines. Results: (59) out of (80) allergic patients revealed positive skin swab
cultures, while (21) patients showed negative skin swab cultures. The most dominant bacterial
isolate was S. aureus (35%) from both genders and age groups, Pseudomonas aeruginosa took the
second rank of isolation (18.75%), followed by E. coli (7.5%), Staphylococcus epidermis (3.75%),
Staphylococcus hominis (2.5%), Pantoea spp (2.5%), Staphylococcus haemolyicus (1.25%),
Sphingomonas paucimobilis (1.25%), and Acinetobacter Iwoffii (1.25%). Swab culture from
Control individuals revealed growth of normal skin flora. Conclusion: We can conclude from this
study that atopic skin lesions in atopic dermatitis can be complicated with bacterial infections,
particularly  Staphylococcus — aureus, pseudomonas aeruginosa bacteria, particularly
Staphylococcus aureus and pseudomonas aeruginosa. This makes skin lesions more worse. An

antimicrobial agents should be used in such cases beside antiallergic therapy. In addition, there is



Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024)

no significant difference in gender, residence and occupation were found between skin allergic

patients and control individuals.
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Introduction:

The traditional definition of an allergy is a specific, unfavorable reaction based on the
secondary immune response to exposure to an allergen. Atopy is the term used to describe the
inherited predisposition to overproduce a particular kind of IgE in response to common antigen
dosages [1],[2]. Urticaria and angioedema, allergic contact dermatitis, atopic dermatitis, hand
dermatitis, photoallergic reactions, and phototoxic reactions are examples of allergic skin
conditions [3]. Because of the constant exposure to external microorganisms, the barrier function
of the skin is essential for maintaining skin homeostasis. Previous researches had demonstrated
that barrier dysfunction is one of the most important risk factors for the onset of allergic skin
illnesses like atopic dermatitis[4]. Regarding the causative triggering factors, skin allergy may be

due to exogenous or endogenous factors or both [5].

Infectious agents, including bacteria, viruses, mycoses, and parasites, have been
highlighted by several pioneers as contributing factors to the etiopathogenesis of allergic and non-
allergic disorders, including rhinitis, asthma, and dermatitis [6]. Without any active infection or
illness (colonization), 15-20% of healthy individuals have Staphylococcus aureus carriers on their
skin[7]. People who frequently sustain skin injuries are more likely to get infections from
Staphylococcus aureus, especially if their skin is dry. Eighty to one hundred percent of patients
with atopic dermatitis have S. aureus colonization [8], and a large number of this microbe appears
to eradicate the lipophilic coryneform bacteria from the skin [9].S. aureus is responsible for the
majority of cutaneous infections in atopic dermatitis. Additionally, patients with skin allergies may
get infections due to Streptococcus pyogenes either alone or in conjunction with Staphylococcus
aureus. These infections usually manifest as impetigo or pustules [10]. The two most common
coagulase-negative commensal staphylococci are Staphylococcus epidermidis and S. hominis. In

patients with indwelling foreign bodies, such as heart valves and intravenous catheters, these
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organisms can occasionally result in nosocomial infections [11]. Non-typical resident skin
microflora include Gram-negative organisms that can cause cutaneous infections, such as
Pseudomonas aeruginosa, Pasteurella multocida, Capnocytophaga canimorsus, Bartonella sp.,
Klebsiella rhinoscleromatis, and Vibrio vulnificus [12]. A Gram-negative rod that lives in damp
conditions is called Pseudomonas aeruginosa. Ecthyma gangrenosum is mainly seen in patients
with compromised immune systems when pseudomonas sepsis is present [13]. If left untreated,
bacterial skin infections in AD can develop into systemic and result in life-threatening conditions

such as sepsis, endocarditis, and infections of the bones and joints [14].
Patients and methods:

A- Patients and control individuals: Eighty (80) patients with skin allergies and twenty (20)
normal individuals were included in this study. The study was done during the period from October
2023 to January 2024 at the Department of Microbiology, College of Medicine, University of
Anbar, Iraq. A questionnaire was followed to include patients in this study, inclusion criteria were
(eczema, atopic dermatitis, and other skin allergies). Exclusion criteria were that patients with
other allergic diseases like asthma, allergic rhinitis, sinusitis, psoriasis, cancer, parasitic infection,
and other autoimmune diseases were excluded. At the same time, patients who were taking

immunosuppressed drugs were excluded.

Patients demographic and clinical data: The patients were from both genders, their age,
residence, occupation, and medication (anti-allergic and cortisone). Skin infections and
complications were reported. Specimens were taken from patients who were attending
dermatology clinics in Ramadi Teaching Hospital and private clinics who suffer from various types
of skin allergies. All patients were attending dermatology units at Ramadi Teaching Hospital in
addition to the private dermatology clinics in Ramadi City, Anbar Governorate. Each of the
patients and control individuals included in this study was examined by the senior dermatologist,

and investigation results were reported.

Ethical approval: This study was approved by the Medical Ethics Committee of the University
of Al-Anbar Governorate in Ramadi, Iraq, following the Helsinki Declaration (Ref: 8 in
18/01/2024). All research participants, including patients and their parents, provided signed

informed consent.
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Specimen Collection: Skin Swabs were taken from each patients and control individuals, sterile
swabs were moistened with sterile normal saline, and patients' dry skin lesions were smeared

aseptically, moist skin lesions were directly smeared. .

Bacteriological investigations: Each skin swab was examined as soon as possible at the
Bacteriological Lab, Microbiology Department, Collage of Medicine, University of Anbar. Each
specimen was processed the following[15]. Skin swabs are necessary in the case of skin lesions
complicated with bacterial infections, so a skin swab must be taken for bacteriological

investigation to detect the causative agent(s) and identify the suitable antimicrobial therapy.

1. Cultivation: Each swab was cultivated on blood agar, chocolate agar and MacConkey agar.
Each swab was streaked on each medium, aseptically near the flame. Cultivated plates were kept
at the incubator at 37°C for 24 hours. Culture was inspected and followed for bacteriological

diagnosis using the Vitek system.

2. Morphological examination: Bacterial colonies were inspected following guidelines
bacteriological methods, and Gram-stained smears were used for each specimen and then

examined under a compound light microscope.

Biochemical investigations: A set of biochemical tests was used to diagnose each isolate as well

as confirm their diagnosis using the Vitek system [15] Results were reported and analyzed.
Statistical Analysis:

Analysis of data was carried out using the available statistical package of IBM SPSS-
29 (IBM Statistical Packages for Social Sciences- version 29, Chicago, IL, USA). Data were
presented in simple measures of frequency, percentage, mean, standard deviation, and range
(minimum-maximum values). The significance of difference of different means (quantitative data)
were tested using Students-t-test for difference between two independent means or ANOVA test
for difference among more than two independent means. The significance of difference of different
percentages (qualitative data) were tested using Pearson Chi-square test (X -test) with application
of Yate's correction or Fisher Exact test whenever applicable. Statistical significance was

considered whenever the P value was equal or less than 0.05.
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Results:

1. Age groups: Higher percentage of skin allergy was found within the age group (30-39)

22.5% and (20-29) 18.8% respectively (Fig.-1).
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Figure (1): skin allergy distribution according to the age groups of patients and control.

2. Gender and Residence: Regarding gender, no-significant difference (P > 0.05) was found

between males and females. Also a no-significant difference (P > 0.05) was found between Urban

and Rural, 45 %, 55% for each respectively (Fig.-2).
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Figure (2): Distribution of patients and control individuals according to gender and residence

3. Occupation: Occupational distribution of allergic cases in individuals of this study revealed the
highest ratio (30%) in housewives, followed by government employees (28.7%). The lowest ratio

of allergies was found in students and self - employees (7.5 %) for each, respectively (Fig.-3)
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Figure (3): Distribution of patients and control individuals according to their occupations.

4. Bacteriological results:
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Culture results revealed that 57.6% (34 isolates) of isolates were Gram positive,
whereas Gram negative bacteria resembled 42.3% (25 isolates) of isolates, while 26.25% (21
isolates) of samples revealed no growth. Among Gram positive bacteria, Staphylococcus aureus
took the first rank of isolation 35% (28 isolates). While Pseudomonas aeruginosa was dominated
among Gram negative bacteria 18.75% (15 isolates). Followed by E.coli 7.5% (6 isolates) (Table-
1), (Fig.-4).

NO %
G+ 34 57.6
G- 25 42.3
Total 59

Table-1: Number of bacterial isolates according to Gram stain.

NO GROWTH

ACINETOBACTER LWOFFII
SPHINGOMONAS PAUCIMOBILIS
PSEUDOMONAS AERUGINOSA
PANTOEA SPP

E. COLI

S. EPIDERMIS

S. HEMOLYTICUS

S. HOMINIS

S. AUREUS

Figure (4): Types of bacterial isolates from skin swabs.

Mixed bacterial growth:
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A total of (8) growth results revealed mixed growth cultures, three (3) of them were
Staphylococcus aureus with Pseudomonas aeruginosa, (3) of them were Staphylococcus aureus

with E.coli and the other revealed mixed growth of S. aureus + S. epidermis (Fig.-5).

S. AUREUS + S. AUREUS + S. S. AUREUS + E.COLI
PSEUDOMONAS EPIDERMIS
AERUGINOSA

Figure (5): Mixed bacterial growth.

Discussion:

A higher percentage of skin allergy was found within the age group (30-39) 22.5%
and (20-29) 18.8% respectively. This might be attributed to the exposure of young individuals to
different allergens more than other age groups through their different occupations. This result
disagreed with the findings of [16] who found males 75 years of age and older had the highest
frequency of atopic dermatitis, a condition that has become more common throughout adulthood.
In older people, atopic dermatitis was more active and severe than in children ages 0—17 and adults
ages 18—74. It is necessary to further characterize the disease's causes and mechanisms and
provide tailored therapy recommendations for older adults with atopic dermatitis because the

condition has become more common over time. Regarding gender, no significant difference was

8
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found between males and females (p < 0.05). This result disagreed with [17] who found that the
allergy illness ratio varies during life and differs in genders. Sex disparities in the development
and management of allergy diseases are influenced by genes, hormones, environmental, and

immunological factors.

It is less common to examine and report these differences in relation to social,
psychological, cultural, economic, and employment aspects. While no significant difference (P <
0.05) was found between urban and rural, 45% and 55% for each, respectively. Occupational
distribution of allergic cases in individuals of this study revealed the highest ratio (30%) in
housewives, followed by Government employees (28.7%). The lowest ratio of allergies was found
in students and self-employees (7.5%) for each, respectively. This result agreed with the findings
of [18] who found that farmers had the lowest frequency of allergies (22.9%), whereas indoor
workers had the highest prevalence (32.7%; p < 0.001). Among other outdoor workers (8.2%),
interior workers (11.6%), and other occupations (12.5%), pollen allergy was the most frequent
type of allergy. Pollen allergy was less common than contact allergies (5.3%) and medication
allergies (5.0%) only among farmers. This can be explained by the high exposure of housewives
to allergens like detergents, cooking materials, house dust, and house dust mites during cleaning
at homes. On the other hand, Government workers may be exposed to allergens during their jobs.
Culture results revealed that 57.6% (34 isolates) of isolates were Gram positive, whereas Gram
negative bacteria resembled 42.3 % (25 isolates) of isolates, while 26.25% (21 isolates) of samples
revealed no growth. Among Gram-positive bacteria, Staphylococcus aureus took the first rank of
isolation 35% (28 isolates). While Pseudomonas aeruginosa was dominated among Gram-
negative bacteria 18.75% (15 isolates). Followed by E. coli 7.5% (6 isolates). These results were
in accordance with [5] who found that out of 80 individuals with eczema, fifty (50) had positive
skin swab cultures, with S. aureus accounting for the majority of the samples from both adults and
children (58%) while Corynebacterium and diphtheroid species took the second and third place in
isolation (22%, 16% and 10% respectively). This can be explained by the ability of Staphylococcus
and Pseudomonas to cause infection due to their own virulence factors [19]. Skin microbiota plays
a critical role in immunological homeostasis and inhibits the growth of pathogens like S. aureus.
The diversity of the normal microflora is reduced during an eczema flare, which facilitates the
growth of S. aureus, partly due to a decrease in bacteria that exhibit anti-S. aureus activity.

Multiple chemicals that have the ability to trigger inflammation and encourage more

9
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immunological dysregulation are produced by S. aureus [20],[21]. Staphylococci can cause disease
because of their capacity to proliferate and spread broadly throughout tissues, as well as because
they generate a variety of extracellular materials. While certain compounds are classified as toxins
(hemolysins, exfoliative toxins, toxic shock syndrome toxin, enterotoxins) even though they may
also serve as enzymes, others are classified as enzymes (catalase, coagulase, hyaluronidase, lipase,
etc.)[19]. Pseudomonas aeruginosa is widely distributed in nature and is commonly present in
moist environments in hospitals. While not a part of the normal human microbiome. Multiple
virulence factors, including adhesins, enzymes, and poisons, are produced by Pseudomonas.
aeruginosa. To facilitate adhesion to host epithelial cells, fimbriae, or pili, protrude from the cell
surface. Many of the organism's endotoxic characteristics are caused by lipo-polysaccharide,
which is present in different immunotypes. Two hemolysins (a heat-labile phospholipase C and a
heat-stable glycolipid) and elastases are among the extracellular enzymes produced by the majority
of Pseudomonas.aeruginosa isolates from clinical infections. Furthermore, Pseudomonas
aeruginosa produces pyocyanin, which triggers the release of interleukin-8 (IL-8) and produces
superoxide and hydrogen peroxide. The neutrophils are drawn in by the elevated production of IL-
8. Pyoverdine, the other pigment, binds iron by acting as a siderophore. Also, some strains of
Pseudomonas aeruginosa produce exotoxin A, which causes tissue necrosis [22]. The isolation of
E. coli from atopic patients may be due to fecal contamination, especially in children and the
elderly [23]. Otherwise, the negative growth result of some specimens was attributed to the

following causes:
1. Actual negative findings (no bacterial type was found in the lesion).

2. No growth of organisms which cannot grow on ordinary used culture medium or cultivation

condition

3. It could be an infection with non-cultivable organisms which cannot grow on synthetic

culture medium like Nanobacter spp. , Chlamydia trachomatis or viruses .

Conclusion:

We can conclude from this study that atopic skin lesions in atopic dermatitis can be

complicated with bacterial infections, particularly Staphylococcus aureus for Gram-positive

10
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bacteria and Pseudomonas aeruginosa for Gram-negative bacteria. In addition, results revealed
that there is a mixed bacterial growth of S. aureus + Pseudomonas aeruginosa, S. aureus + E.coli,
and S. aureus + S. epidermis. This makes skin lesions more worse. An antimicrobial agents should
be used in such cases beside antiallergic therapy. No significant difference in gender, residence
and occupation were found between skin allergic patients and control individuals, the highest ratio
of skin allergies was in the housewifes due to the high exposure of housewives to allergens like

detergents, cooking materials, house dust during cleaning at homes.
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