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ABSTRACT

Background: Onychomycosis is a fungal nail infection,
associated with significant morbidity and negative impact.
Therefore, understanding risk factors for onychomycosis
including ABO blood groups may help in prevention and
management. Objective: to assess the association between
onychomycosis., risk factors and ABO blood groups. Materials
and Methods: A cross- sectional study conducted on 111
patients with suspected diagnosis of onychomycosis attending
dermatology department Benghazi- Libya over a period of
one year (2023-2024). All patients were carefully examined
including detailed disease history and complete dermatological
examination. Nail samples were taken for mycological tests
including direct microscopic examination using potassium
hydroxide 20%and culturing on Sabouraud’s dextrose agar,
containing cycloheximide and chloramphenicol Blood samples
were collected from all participants to determine their ABO
blood groups. Results: Among the total patients, 88 (79.3%)
were females and 23 (20.7) were males and their age ranged
from 10 to 89 years. Direct microscopic analysis using KOH was
positive in 42 (37.8%) specimens and negative in 69(62.2%)
specimens. Mycological cultures were revealed growth in 111
(100%) specimens. Common risk factors in patients included
tinea pedis (30.6%), nail trauma (23.5%), hyperhidrosis (17.1%),
diabetes (8.1%), and psoriasis (6.3%). Other risk factors were
found in (14.4%). Blood group distribution showed that
blood group A was the most prevalent (40.5%), followed
by group O (37%), group B (13.5%), and group AB (9%). The
observed variation in the distribution of ABO blood groups
was statistically significant (x> = 34.27, df = 3, p < 0.001).
Conclusions: Patients with tinea pedis, nail trauma, diabetes,
and psoriasis were more prone to onychomycosis. A significant
association was observed between ABO blood groups and
onychomycosis mainly with blood groups A and O.
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INTRODUCTION

Onychomycosis is a fungal infection of nails caused

by dermatophytes, non-dermatophytes and yeasts.
Onychomycosis affects approximately 5% of the population
worldwide [1] and represents around 30% of all superficial
fungal infection [2] and 50% of nail disorders [3]. The increased
prevalence is believed to be due to some factors, including
climate, geography of migration, age (increases with age),
male gender, and lifestyle (sports, swimming, religious
practices, and comorbidities). In particular, the following
patient groups are recognized as being at greater risk for
fungal infections: the elderly, patients with peripheral arterial
disease, diabetes, immunodeficiency diseases, and psoriasis
[4,5]. Onychomycosis is often primarily a cosmetic problem,
but it is actually a debilitating disease. It has negative physical
and psychological effects on the patient. Therefore, it is very

important to treat fungal nail diseases [6,7].

Several risk factors have been linked to onychomycosis
including tinea pedis, nail trauma, hyperhidrosis, diabetes
(5,8].
understanding this risk factors are essential for early diagnosis,

and immunosuppressive conditions Identify and
prevention and effective management of the disease [5]. In
addition to these established risk factors, the role of genetic
and immunologicalfactorsincluding blood group antigens has
been explored in various infectious diseases. The ABO blood
group system is known to susceptibility to several bacterial,
viral and fungal infections possibly through its impact on host

immunity and pathogen adhesion mechanisms [9,10].
MATERIALS AND METHODS

Study design: A cross-sectional study was conducted
with
onychomycosis who attending dermatology department

including all patients confirmed diagnosis of

Benghazi -Libya over a period of one year (2023-2024). Each
participant was carefully examined, including detailed history
and complete dermatological examination.

Sample Size

The sample was obtained conveniently based on the frequency
of all patients attending the dermatology department during
the study period and was estimated to be 111 patients.

Inclusion Criteria

Patients of both sexes and different age groups who presented

with clinically suspected onychomycosis and agreed to
participate in the study were included.

Exclusion Criteria

Patients who had received systemic antifungal therapy within
the last four weeks or topical antifungal therapy within the last
one week. Patients who refused participate in the study.

Sample Collection

After obtaining verbal consent from all participants, blood
samples were collected to determine their ABO blood groups.
In addition, nail samples were collected directly from each
patient by clipping the affected nail after cleaning the area
with 70% alcohol. A new sterile nail clipper was used for each
patient to prevent cross- contamination. Samples were labeled
and divided into two portions: one for direct microscopic
examination and the other for fungal culture.

Direct Microscopic Examination

The collected specimen was placed in a test tube and a few
drops of 20% potassium hydroxide (KOH) solution were added
using an eye dropper. The tube was then kept for 24 hours to
dissolve the keratin. The collected specimen was mounted
on glass slide and covered with a cover slip. Repeated KOH
examination was performed before the specimen was
considered negative for direct microscopic mount.

Cultivation of the Specimens

The specimen of each patient was placed in separate sterile
Petri dish. Each specimen was inoculated on sabouraud’s
dextrose Agar (SDA), and Fung biotic agar. The inoculated
plates were kept in the incubator which was adjusted at 28°C
and the cultures were examined every two days. The culture
was considered negative if there was no growth after four
weeks of incubation.

Statistical Analysis

Frequency tables and chart constructed for our data were
analyzed statistically using the chi-square test. We assumed
results statistically significant when P value is < 0.05. The
statistical analysis of the results was carried out according to
the computer package (SPSS 20.0 version).
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Ethics Statement

Ethical consideration included the fact that all participants
provide verbal consent to participate in the study after being
informed about its purpose and procedures. The study was
conducted in accordance with the ethical principle of the
declaration of Helsinki. The research was authorized by the
institutional Ethics committee, and confidentiality of all
participants’ data was strictly maintained throughout the
study. Data were used solely for scientific purposes.

RESULTS

One hundred and eleven with

onychomycosis were included in this study, including 88

patients suspected
(79.3%) females and 23 (20.7%) males. Their ages ranged from
10 to 89 years. Onychomycosis was most prevalent in the 30—
39 age group, and female to male ratio was 3.8:1. A significant
difference was observed between age and sex distribution
with p value = 0.022. (Table1).

Table 1. Age and sex distribution among patients with onychomycosis

Age group (years) Male n (%) Female n (%) Total n (%)
10-19 2(8.7) 1(1.1) 3(2.7)
20-29 5(21.7) 16 (18.2) 21(18.9)
30-39 4(17.4) 31(35.2) 35(31.5)
40-49 3(13.0) 23(26.1) 26 (23.5)
50-59 2(8.7) 10(11.4) 12(10.8)
60-69 4(17.4) 5(5.7) 9(8.1)
70-79 2(8.7) 2(23) 4(3.6)
80-89 1(4.4) 0(0.0) 1(0.9)
Total 23 (100) 88 (100) 111 (100)

(¥’ =16.27,df =7, p = 0.022).

A statistically significant difference was observed between
age and sex distribution.

The most common risk factors were tinea pedis in 34 patients
(30.6%), nail trauma in 26 (23.5%), hyperhidrosisin 19 (17.1 %),
diabetes 9(8.1%) and psoriasis 7(6.3%).

Other less common factors in 16 (14.4%) cases. hand eczema
in 4(3.6%), atopic dermatitis in 3 (2.7%), hypothyroidism in

2 (1.8%), rheumatoid arthritis in 2 (1.8%), pemphigus, tinea
cruris, tinea corporis and tinea capitis and cancer in 1 case
(0.9%) in each case (Figure 1).

There is a Chi-square test demonstrated A statistically
significant difference in the distribution of risk factors
indicating that some risk factors were more prevalent than
others namely: Tinea pedis and nail trauma were the most
common risk factors with p value < 0.001.
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Figure 1. Distribution of risk factors among patients with onychomycosis.
Tinea pedis was found in 34.1% of females while it was found in 17.4% of males and in 5.7% of females, psoriasis was found
in 17.4% of males, nail trauma was observed in 21.74% of in 13.04% of males and 4.5% of females. Other factors showed

males and in 23.7% of female’s hyperhidrosis was observed in  no significant association with sex p value = 0.163) (Figure 2).
16% of females and in 21.74% of males, Diabetes was observed
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Figure 2. Risk factors and sex distribution among patients with onychomycosis.
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Among the blood types, type A was observed in 45 patients
(40.5%), type O in 41(37 %), type B in 15 (13.5%) and type AB
which was the least common in 10 (9%) (Figure 3).

Therefore, blood groups A and O were significantly more
frequent, while AB was the least among the study population
with highly statistical significant association (p < 0.001)
between ABO blood groups and onychomycosis.
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The percentages obtained are based on the study participants
only and may not reflect the general population. This finding
suggests that individuals with blood groups A and O may have
a higher predisposition to onychomycosis compared to those
with groups B and AB.

Onychomycosis in blood type A found in 42% of females and
in 34.8% of males, onychomycosis blood type O was observed
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Figure 3. Distribution of ABO blood groups among patients with onychomycosis.

in 43.5% of males and in 35.2% in females. Blood type B was
found in13.6% of females and in 13% of males, and blood type
AB in 9.2% of females and 8.7% of males (Figure 4). There is no
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Figure 4. Distribution of ABO blood groups according to sex among patients with onychomycosis.
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In current study, which study found no statistically significant
association between risk factors and ABO blood groups in
females (x° = 18.24, df = 15, p = 0.250). While none of the
individual risk factors demonstrated a significant relationship,
Tinea pedis (p = 0.078) and others (p = 0.060) were close to
the threshold of 0.05. These borderline results may suggest a

possible trend toward an association; however, they should be
interpreted with caution, as they do not meet the criteria for
statistical significance and may require larger sample sizes or
further studies to be confirmed. Exhibited borderline values
(Table 2).

Table 2. Distribution of risk factors according to ABO blood groups among females with onychomycosis (n = 88)

Risk factors An (%) B n (%) AB n (%) On (%) Total n (%) p-value

Tinea pedis 8 (26.6) 6 (20.0) 5(16.7) 11(36.7) 30 (34.1) 0.078
Nail trauma 8(38.1) 4(19.1) 2(9.5) 7 (33.3) 21(23.9) 0.867
Hyperhidrosis 7 (50.0) 0(0.0) 1(7.0) 6 (43.0) 14 (15.9) 0.413
Diabetes 2 (40.0) 2(40.0) 0(0.0) 1(20.0) 5(5.7) 0.316
Psoriasis 2(50.0) 0(0.0) 0(0.0) 2 (50.0) 4 (4.5) 0.735
Others 10(71.4) 0(0.0) 0(0.0) 4(28.6) 14 (15.9) 0.060
Total 37 (42.0) 12(13.6) 8(9.1) 31(35.2) 88 (100) —

()(2 = 18.24, df = 15, p = 0.250) No statistically significant
association was found.

Also, Chi-square analysis showed no statistically significant
association between risk factors and blood groups in males

(Chi-square = 7.82, df = 15, p = 0.931). All p-values were
greater than 0.05, indicating that there were no statistically
significant differences in the distribution of risk factors among
the different blood groups (Table 3).

Table 3. Distribution of risk factors according to ABO blood groups among male patients with onychomycosis (n = 23)

Risk factors A (%) B (%) AB (%) 0 (%) Total (%) p-value

Tinea pedis 2 (50%) 1(25%) 0 (0%) 1(25%) 4 (17.4%) 0.421
Nail trauma 2 (40%) 0 (0%) 1 (20%) 2 (40%) 5(21.7%) 0.835
Hyperhidrosis 1(20%) 1(20%) 0 (0%) 3 (60%) 5(21.7%) 0.661
Diabetes 1(25%) 0 (0%) 1(25%) 2 (50%) 4 (17.4%) 0.769
Psoriasis 1(33.3%) 1(33.3%) 0 (0%) 1(33.3%) 3(13.0%) 0.758
Others 1 (50%) 0 (0%) 0 (0%) 1(50%) 2 (8.7%) 0.886
Total 4 (100%) 5 (100%) 5 (100%) 4 (100%) 23 (100%) —

(x° =7.82,df = 15, p = 0.931). No statistically significant association

Citation: Kalfa HM, et al. (2025). Association between Onychomycosis, Risk Factors and ABO Blood Group. Dermis. 5(6):56.

DOI: https://doi.org/10.35702/Derm.10056



Kalfa HM, et al. © (2025).

2025; 5(6):56

DISCUSSION

Onychomycosis is a chronic infection of the nails, and
is considered a serious problem for public health [8].
Onychomycosis has both psychosocial and physical
detrimental effects on quality of life [11]. In this study, we
studied the association between risk factors and blood types
with onychomycosis. Among the factors associated with
onychomycosis in younger individuals (31.5%) in our study,
similar findings also reported in studies from Saudi Arabia and
Indonesia [12,13]. In contrast, some studies have reported that
onychomycosis affected elderly individuals [14]. The younger
age groups observed in current study may be considered
more susceptible to occupational exposure associated with

trauma or more common used of occlusive foot wear.

Tinea pedis is a superficial fungal infection of the nails [15].
Tinea pedis, or athlete’s foot, is the most common caused by
dermatophytes infection. It tends to occur most often in men
aged 20-40 years and usually relates to sweating and warmth
[15,16]. The Patients with a history of fungal infections on the
feet were at greater risk of developing onychomycosis. In the
present study, we found that tinea pedis (30.6%) was closely
associated with onychomycosis. Similarly, in a prospective
survey of 2,761 patients, 42.8% had both onychomycosis
and tinea pedis [17]. Although tinea pedis is generally more
common in males, our study revealed that it was more
frequent in women (34.1%) compared to men (17.4%).
Frequent manicure and pedicure in women may increase the
risk of fungal nail infections by damaging the cuticle. Also
moist environment, tight shoes, and frequent exposure to
detergents increase the risk of fungal nail infection.

In the current study, we observed other risk factors in 16 cases
including hand eczema in 4 cases (3.6%), atopic dermatitis in 3
case (2.7%), hypothyroidism in 2 cases (1.8%), and rheumatoid
arthritis in 2 case (1.8%). Pemphigus, tinea cruris, tinea corporis
and tinea capitis and cancer each had 1 case (.9%), with a low
association with disease [18]. Trauma to the nails can be an
entry point for fungi, increasing the risk of a fungal infection.
In the present study, we found that nail trauma (23.4%)
was associated with onychomycosis. The exact mechanism
of trauma that might make this nail more susceptible to
fungal infection is not known. It can be hypothesized that
neurovascular changes after trauma may lead to impaired
blood supply and decreased immune response to fungal
infection in the affected area [19].

Hyperhidrosis is a disorder of excessive sweating due to
overstimulation of cholinergic receptors on the sweat glands.
In our study; it was observed in (17.2%) of the cases. This
disorder is characterized by sweating beyond what the body
uses for homeostatic temperature regulation [20]. Eccrine
glands are concentrated in areas such as the axillae, palms,
soles, and face, which are most commonly associated with
hyperhidrosis [21]. Diabetes is a risk factor that increases the
likelihood of developing onychomycosis. Diabetic’s patients
present with several clinical conditions that contribute to
the development of onychomycosis. Elevated hemoglobin
(HbA1C) levels and prolonged diabetes lead to thickened nails
and accelerated subungual keratinization. These conditions
increase the likelihood of developing onychomycosis [22,23].

In multicenter study, diabetic patients were found to be
approximately 2.8 times more likely to develop toenail
onychomycosis compared to non-diabetic individuals [24]. In
current the study, we found that diabetes mellitus (8.1%) was
associated with onychomycosis, which was reported in some
studies as 9.2% and in others as 22% [14,25]. Onychomycosis
is more common in patients with psoriasis than in the rest
of the population, with an estimated prevalence ranging
between 13.1% and 22% [26,27]. In our study, onychomycosis
was detected in (6.3%) of psoriatic patients, indicated that
psoriasis may represent one of the risk factors associated
with onychomycosis. However, despite the heterogeneity
of studies, the results of which have sometimes been
controversial, there is a strong indication that there may be
an association between psoriasis and onychomycosis, as well
as the frequency variations observed between geographical
areas [28].

Some studies have explored the association between ABO
blood types and susceptibility to infection, but the results
have been inconsistent [9]. Baqir et al. [9] reported that women
with blood types O were more likely to develop urinary tract
infection. Other studies have shown that having blood type A
can be a risk factor for Candida albicans infection [29]. Some
studies have observed antigenic similarities between human
erythrocyte antigens A1 and A2 and cell wall glycoproteins
of Trichophyton species. Young and Roth [10] first reported
in 1979 that a glycoprotein isolated from the cell wall of T.
mentagrophytes cross-reacted with human blood group
isoantigen A1 and A2, suggestive potential immunological
cross- reactivity. Furthermore, individuals with blood type
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A more susceptible to chronic skin infections which may
be related to this immunological reactivity [10]. While
Nehring [30] found no evidence of increased susceptibility of
individuals with blood type A to dermatophyte infection, more
recent studies have explored the association between ABO
blood types and susceptibility to dermatophytes infection.
Ahmed et al. [31] reported that certain blood groups were
significantly associated with specific types of dermatophytosis,
supporting the idea that blood group antigens may influence
host susceptibility. The results obtained in our study indicate
that Although blood group A was the most frequent among
patients with onychomycosis (40.5%), the analysis revealed
a significant association between ABO blood groups and
susceptibility to the disease.

In current study, females with blood type A and males with
type blood type O were more likely to develop onychomycosis.
Similarly, another study found that male patients with blood
groups O and females with blood group A had the highest
incidence of the disease [31].

CONCLUSIONS

Tinea pedis and nail trauma were the most common risk factors
for onychomycosis. A significant difference was observed
in the distribution of ABO blood groups with patients of
blood groups A and O being more frequently affected by
onychomycosis.

LIMITATIONS

This study has several limitations. First, the sample size
was relatively small and limited to a single center, which
may reduce the generalizability of the findings. Second,
only patients attending the dermatology department were
included, which may not represent the general population.
Third, the cross-sectional design did not allow for establishing
causal relationships between risk factors and onychomycosis.
Finally, some potential confounding variables, such as
occupation, footwear habits, and hygiene practices, were not
fully assessed. Future multicenter studies with larger sample
sizes and prospective designs are recommended to confirm
these findings.
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