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Abstract:
This study investigated the association between hematological parameters,
allergy, and eczema in a population from Al-Najaf Al-Ashraf Governorate,
Irag. Blood samples were collected from individuals with eczema, allergies,
and healthy controls. Complete blood count (CBC) and serum IgE levels
were analyzed. Results demonstrated significant variations in hematological
parameters across different groups. Occupation, age, and disease status
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mohammedj.alhayderi@uokufa.edu.ig levels, while government employees had elevated WBC counts. Eczema
patients showed age-related differences in blood parameters, with younger
individuals presenting higher IgE and WBC levels. Allergy patients also
exhibited elevated WBC counts, particularly in children. These findings
suggest that hematological parameters may serve as potential biomarkers for
allergy and eczema. However, the complex interplay between occupation,
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INTRODUCTION

Allergic diseases, including eczema and allergic rhinitis, are increasing globally and
significantly impact quality of life (Parna et al., 2015). These complex conditions arise from a
combination of genetic predisposition and environmental factors (Harding et al., 2021).
Exposure to allergens, including pollens, dust mites, and chemicals, triggers immune
responses leading to inflammation and symptoms (Lei & Grammer, 2019). Climate change
exacerbates these issues by increasing allergen levels and air pollution (Luschkova et al.,
2022; Wypych-Slusarska et al., 2022). Occupational and environmental factors also play a
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crucial role in developing contact dermatitis, a type of eczema, with exposure to irritants and
allergens being primary causes (Al-Imam et al., 2023). Indoor allergens, including dust mites,
cockroaches, pets, and molds, are significant contributors to allergic diseases such as asthma,
allergic rhinitis, and eczema (Morsy et al., 2021; Kalayci et al., 2022). These allergens can
trigger immune responses leading to the production of IgE antibodies, resulting in allergic
symptoms (Ahluwalia & Matsui, 2018). Studies have shown that exposure to indoor
allergens, particularly house dust mites and pet dander, is associated with increased
prevalence of allergic diseases (AlShatti & Ziyab, 2020). Factors such as living in older
buildings, residing in urban areas, and pet ownership can increase the risk of developing these
allergies. Indoor allergens, including dust mites, mold, pet dander, and cockroaches, are
significant contributors to allergic diseases. Dust mites are the most prevalent indoor allergen,
causing allergic rhinitis, asthma, and atopic dermatitis (Lin et al., 2022). Mold exposure,
particularly during pregnancy, is associated with increased risk of atopic dermatitis (Eun Lee
et al., 2020). Pet dander, especially from cats and dogs, triggers allergic asthma and rhinitis
(Roesner et al., 2021). Cockroaches carry pathogens and their allergens contribute to allergic
rhinitis, asthma, and atopic dermatitis (Algailany et al., 2023; Luo et al., 2022; Tayeb, 2023).
These allergens can trigger immune responses, leading to inflammation and allergic
symptoms. Indoor and outdoor environmental factors significantly contribute to allergic and
respiratory diseases. Inadequate ventilation, high humidity levels, and exposure to pollutants,
including volatile organic compounds (VOCs) and pollen, can trigger or exacerbate these
conditions (Uter et al., 2023; Beckett et al., 2022; Fluhr et al., 2023). Chemical irritants are
prevalent in our environment and contribute significantly to allergic and irritant contact
dermatitis. Exposure to chemicals in various products, including detergents, cosmetics, and
industrial materials, can induce skin inflammation and allergic reactions (Jusoh & Ko, 2019).
Fragrances and preservatives are common culprits in allergic contact dermatitis, with
fragrances affecting a wide range of individuals and preservatives like isothiazolinones
showing increasing prevalence (Amornruk et al., 2022). Understanding the sources of
chemical exposure is crucial for preventing skin diseases, as these substances can have long-
lasting effects on skin health (Isaac & Scheinman, 2017). Dyes, detergents, and heavy metals
are common culprits in allergic and irritant contact dermatitis. Textile dyes, particularly
disperse and reactive dyes, can induce allergic reactions (Liszewski & Warshaw, 2019).
Pigments in tattoo inks and isothiazolinones in paints have also been implicated in allergic
contact dermatitis (Amsler et al., 2017). Detergents containing fragrances, preservatives, and
surfactants can cause allergic and irritant contact dermatitis (Norman et al., 2023). Heavy
metals, such as nickel, are common allergens and irritants, with occupational exposure being a
significant risk factor (Bharti & Sharma, 2022). While some studies have linked heavy metals
to skin conditions, the relationship between blood levels of cadmium, lead, and mercury and
eczema remains inconclusive (Wei & Zhang, 2019). Industrial and agricultural pollutants are
significantly linked to allergic skin conditions. Chemical exposures in industrial settings,
including cement dust and refinery emissions, can trigger allergic responses through
mechanisms involving IgE antibody production and mast cell activation (Fu, et al., 2023).
Cogeneration plants and other industrial sources release pollutants that contribute to asthma,
allergic rhinitis, and atopic dermatitis (Moon, 2020). Additionally, pesticides used in
agriculture have been associated with increased atopy, allergic rhinitis, and dermatitis
(Raherison et al., 2019). These pollutants can enter the human body through inhalation,
ingestion, and dermal contact, leading to various health issues, including respiratory problems
and skin allergies.

The aim of this study is to undertake drawing blood samples from diagnosed cases by
an allergy and eczema consultant for conducting some immunological tests, and taking
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information according to a special form prepared for this purpose for each diagnosed case,
and suggest a management plan to avoid developing allergies and eczema.

MATERIALS AND METHODS

Blood samples were collected from participants in Al-Najaf Al-Ashraf Governorate, Iraqg.
Study subjects included 26 individuals with eczema, 46 with allergies, and a control group of
29 healthy individuals. Diagnostic cases were recruited from Al-Sadr Teaching Hospital.
Venous blood was drawn using a sterile syringe and divided into two tubes. An EDTA tube
was used for complete blood count (CBC) analysis on a Sysmex XP-300™ hematology
analyzer. A plain tube was used for serum separation, which was achieved through
centrifugation using a Benchmark Scientific LC-8 Plus centrifuge. Serum IgE levels were
subsequently determined using an ELISA-based method (Human IgE ELISA kit, Cygnus
F170- Korean).

RESULTS AND DISCUSSION

Eczema prevalence was categorized by occupation and compared to a control group Figure 1.
Farmers exhibited the highest mean IgE levels (159.162 + 0.238) compared to the control
group (94.193 + 0.140). Agricultural environments are recognized as significant sources of
allergens, with soil composition implicated in skin diseases (Spiewak et al., 2017). (Skoet et
al., 20174) reported a lower atopic dermatitis prevalence (11.3%) in potentially exposed
occupations, suggesting occupational selection bias. Furthermore, agricultural bacteria may
contribute to skin inflammation (Spiewak et al., 2017). While no significant difference in IgE
levels was found between farmers and other groups (P>0.05), a significant correlation existed
(P=0.012). Conversely, individuals in "other professions” showed the lowest mean IgE
(104.585 £ 0.453), without significant differences to other groups (P>0.05, P=0.086). This
might reflect a younger demographic less exposed to environmental triggers, as suggested by
Lam et al. (Lam et al., 2016).

Government employees exhibited the highest mean white blood cell (WBC) count
(10.085 £ 0.950), significantly exceeding the control group (7.463 + 1.630; P<0.001) Figure
2. This finding contrasts with studies showing decreased WBC counts in certain occupational
groups, such as petrol station workers (Al-Sormy & Banafa, 2023) and radiologists
(Glngordu et al., 2023). Previous research has linked elevated WBC counts to metabolic
syndrome (Lohsoonthorn et al., 2007; Babio et al., 2013). Significant correlations were
observed between the WBC counts of government employees and other occupational groups,
except for craft professionals. Farmers also showed correlations with other groups and their
respective controls.

Red blood cell (RBC) counts were significantly lower in individuals engaged in craft
professions (5.538 + 0.324) compared to the control group (5.939 + 0.938) Figure 3. These
findings are partially supported by (Uzoma et al., 2021), Who reported increased RBC counts
in mill workers. However, our results contrast with those of (Alfadaly et al., 2016), who
observed decreased RBC counts in gasoline workers exposed to benzene. (Dakieva et al.,
2020) reported variations in enzyme activity among workers in different workshops,
suggesting potential occupational-related hematological alterations. Government employees
exhibited the lowest RBC count (4.716 £ 0.428) compared to other groups. Statistical analysis
revealed significant differences between groups (p<0.05), with notable correlations observed
between craft professions, government employees, and the control group.

Hemoglobin levels varied significantly among eczema patients based on occupation.
Craft professionals exhibited the highest average hemoglobin (17.157 + 1.943), which
differed significantly from other groups (P<0.05, P=0.033). Conversely, other professions had
the lowest average (12.378 + 1.341), lower than the control group (16.840 + 1.925) and also
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significantly different (P<0.05, P=0.006) Figure 4. These findings contrast with studies on
welders (Kazi et al., 2021) and car mechanics (Zalat, 2011) Who reported decreased
hemoglobin levels. However, research on greenhouse workers (Garcia-Garcia et al., 2016)
showed increased hemoglobin, suggesting the impact of specific occupational exposures.
Potential factors influencing hemoglobin levels in our study include formaldehyde exposure
(Kim et al., 2021) and other occupational irritants. Further research is needed to elucidate the
complex relationship between occupation, hemoglobin levels, and eczema.

As showen in Figure 5, Neutrophil (NEU) counts were significantly elevated in
farmers (8.403 £+ 1.290) compared to the control group (5.340 = 1.497) (p=0.023). This
finding aligns with previous research suggesting that chronic pesticide exposure in farmers
can lead to alterations in blood parameters, including increased neutrophil counts (Nejatifar et
al., 2022). Given the potential for increased pollen exposure in agricultural environments
(Braun-Fahrléander et al., 1999), further investigation into the relationship between pollen
exposure and neutrophil levels in this population is warranted. In contrast, individuals in craft
professions exhibited the lowest NEU counts (4.714 £ 0.925) (p=0.004).

Lymphocyte levels were significantly higher in government employees (mean: 3.003 £
0.883) compared to controls (mean: 2.041 + 0.328) (p < 0.05) Figure 6. In contrast, farmers
exhibited the lowest lymphocyte counts (mean: 2.024 = 0.249). No significant differences
were observed in the "other profession™ category (p > 0.05). While government employees
showed a significant correlation with all control groups, farmers correlated significantly with
both government employees and the "other" category. Additionally, the "craft profession™
group correlated with all control groups except farmers.
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IgE-mediated allergies affect a significant portion of the population, with even
minimal allergen exposure triggering antibody production in susceptible individuals (Shamji
et al., 2021). Our findings revealed elevated IgE levels in the craft profession group compared
to the control group (115.405 = 0.280 vs. 110.135 + 0.189, respectively) Figure 7. Previous
research has shown conflicting results regarding IgE levels and occupational exposure. While
Hossain and Islam (Hossain & Islam, 2016) reported increased IgE levels in tannery workers
without corresponding allergic symptoms, attributing this to environmental factors,
(Spierenburg et al., 2017) observed lower IgE positivity and allergy prevalence in farmers due
to endotoxin exposure. In our study, no significant difference in IgE levels was found between
the "other" category and the control group (p=0.736). However, significant correlations were
observed between the "craft profession” and "farmer™" groups compared to the "other" group.
These findings suggest potential occupational influences on IgE levels, although further
investigation is required to establish definitive conclusions.

White blood cell (WBC) counts were highest among individuals in craft professions
(8.872 £ 0.999), significantly exceeding the control group (6.706 + 1.694) (p<0.05). This
elevation aligns with findings by (Oko'Ose & Oko-Ose, 2023), who reported increased
WBCs, particularly neutrophils and eosinophils, among fossil fuel bakery workers due to
exposure to combustion products. Similarly, (Krawczyk-Szulc et al., 2014) observed a
twofold increase in WBCs, including eosinophils, in woodworkers with occupational asthma
and allergies. Conversely, the lowest WBC counts were observed in the farmer group (5.584 +
0.728) (p<0.05). This finding is consistent with (Frei et al., 2014), who reported decreased
cytokine gene expression in WBCs of farmer children, suggesting a potential role of the
hygiene hypothesis in developing innate immunity and modulating immune responses.
However, (Yaqub et al., 2014) reported a decrease in WBCs among farmers exposed to
organophosphate pesticides, potentially linked to severe anemia. Significant differences in
WBC counts were observed between craft professions and other occupational groups.
Correlation analysis revealed a strong association between the craft profession group and all
other groups, including their respective controls. Farmers exhibited significant differences
from other groups and their controls, while government employees showed correlations with
all groups and controls Figure 8.

As showen in Figure 9, red blood cell (RBC) counts were highest among craft
professionals (5.939 + 0.938), with a significant difference (P<0.05; 0.209) compared to other
groups. This elevation aligns with previous studies demonstrating increased RBC counts in
workers exposed to harmful substances. (Getu et al., 2020) reported higher RBC levels in
gasoline workers due to exposure to toxins. However. Furthermore, (Kent et al., 2011) linked
flour dust exposure to increased RBC counts due to respiratory obstruction and subsequent
erythropoietin stimulation. Conversely, the lowest RBC count was observed in the "other
professions™ group (4.688 + 0.501), with no significant differences (P>0.05; 0.889). This
finding is consistent with research demonstrating decreased RBC counts among workers
exposed to benzene (Teklu et al., 2021) and Chromium (Mattia et al., 2004). Prolonged
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exposure to these substances can inhibit bone marrow activity, leading to reduced RBC
production and anemia. Significant correlations were found between the craft profession
group and all other groups except for government employees and their respective control
groups. These findings suggest potential associations between occupational exposures and
RBC levels, warranting further investigation.

Figure 10 illustrates hemoglobin levels in allergy patients, which mirrored the pattern
observed in red blood cell counts. Other professions exhibited the highest hemoglobin mean
(17.600 = 2.103), with significant differences noted across all groups (p<0.05, p=0.035).
These findings align with previous research. For instance, (Bono et al., 2021) reported
elevated hemoglobin levels in workers exposed to formaldehyde in plastic sheet factories,
attributing this to the chemical's toxicity and its impact on respiratory health. Conversely,
(Hayat et al., 2018) observed decreased hemoglobin levels in pesticide industry workers due
to exposure to toxic pesticides. Our analysis revealed significant correlations in hemoglobin
levels between various occupational groups. However, the lowest hemoglobin mean (12.794 +
1.330) was observed in the "other occupations” group (p=0.008). This aligns with (Nacira et
al., 2018), who reported decreased hemoglobin levels in construction workers exposed to
paint solvents. These solvents can induce blood disorders, including reductions in white blood
cells and neutrophils, due to their toxic components and persistent environmental presence.

Figure 11 demonstrates a significantly higher mean neutrophil count (7.747 £ 1.202) in
allergy patients compared to the control group of government employees (5.500 + 1.616)
(p=0.001). These findings align with those of (Nynés et al., 2023), who reported increased
neutrophil levels in individuals exposed to workplace moisture damage. Furthermore,
neutrophils have been shown to be elevated in asthma patients compared to non-asthmatic
individuals. The observed high neutrophil count in internal office employees may be
attributed to exposure to indoor toxins, as suggested by (Akpinar-Elci et al., 2013) and
(Rezaei et al., 2004), who linked these toxins to allergic rhinitis. In contrast, allergy patients
in the "other professions” group exhibited the lowest neutrophil count (4.940 + 1.009), with
significant differences compared to other groups (p=0.033). Significant correlations were
identified between allergy patients in the government employee, farmer, and craft profession
groups and all control groups. Additionally, the "other professions™ group showed significant
correlations with the control groups of farmers, craft professionals, and others.

Lymphocyte levels were significantly elevated in the government employee group
with allergies compared to all other groups Figure 12, with a mean of 2.692 + 0.679 (SD).
This value was notably higher than the control group's mean of 2.149 £ 0.315 (SD) (p < 0.05;
p = 0.015), conversely, the lowest lymphocyte count was observed in the craft professions
group at 1.957 + 0.199 (SD), demonstrating a significant difference (p < 0.05; p = 0.036).
Correlations were identified between the government employee group and both the allergy
group and the control group. Similar correlations were found between the farmer, craft
profession, and other groups and their respective control groups.

Figure 13 showed the highest mean total IgE level was observed in the 20-30 age
group of eczema patients (182.029 + 0.175), significantly exceeding the control group
(114.953 + 0.144) (P=0.002). These findings align with previous research by (Salama et al.,
2022) and (Kumar et al., 2018), which reported elevated IgE levels in younger eczema
patients. (Rasdeed & Al-Khazraji, 2018) also observed increased IgE levels in eczema
patients aged 15-44, attributing this to immunological deviations and elevated IL-4 and IL-13
levels. Conversely, the lowest mean IgE level was found in the over-60 age group (101.942 +
0.189), with significant differences observed compared to other age groups (P<0.05; P=0.100)
Figure 13. This decrease in IgE levels with age is consistent with findings by (Yuging Hu et
al., 2020) and (Tanei, 2015), who reported lower IgE levels in older age groups. While this
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might suggest immune properties against malignant tumors in elderly individuals with IgE
allergies, further research is needed to clarify this association. Significant correlations were
identified between IgE levels in different age groups of eczema patients and control groups.

Figure 14 illustrates WBC levels across different age groups. The highest WBC count
was observed in the under-10 age group (10.457 £ 0.797), significantly higher than the control
group (6.558 = 1.724; p<0.05). While the 10-20 age group also exhibited elevated WBC
levels, differences between age groups were less pronounced.

200 15
= Control m Allergy LSD=0.1 H Control m Eczemd
150
o 10
+100
w
2 5
50 g
2
0 0
government  Farmer Craft Other & <« o o
employee profession
Figure 7. IGE Rate Relative to the Job Figure 8. WBC Rate Relative to the Job
10 30
LSD=0.68 H Control LSD=2.051 ™ Control m Allergy
20
3 o
o T
0
government  Farmer Craft Other 0 . . . .
employee profession oY %4 o) 4
Figure 9. RBC Rate Relative to the Job Figure 10. Hemoglobin Rate Relative to the Job
10 4
Lsp=1.223 _ ™ Control LSD=401 m Control
=]
0 0
Q’o\\.. th&'. (}%\.‘ O@Q} Qo <<“. (_/ O“.

Figure 11. Neutrophils Rate Relative to the Job Figure 12. Lymphocytes Rate Relative to the Job

These findings align with previous research by (Seo et al., 2019) who reported increased
WBC counts in children under three. This is likely due to heightened exposure to inhaled
allergens in younger individuals. In the Iragi context, a similar trend of elevated WBC levels
in this age group has been observed. This may be attributed to the excessive cytokine
production by lymphocytes in individuals with eczema, as reported by (Al-asady & Al-
Rubaeaee, 2023). Conversely, the 30-40 age group showed the lowest WBC count (6.485 +
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0.702) without significant differences compared to other groups (p=0.531). A decline in WBC
count among the elderly is supported by (Piscazzi et al., 2023). WHO reported a case of a 75-
year-old eczema patient with significantly reduced WBC levels.

As illustrated in Figure 15, the highest mean RBC count among eczema patients was
observed in the 50-60 age group (5.825 + 0.857). This finding aligns with the observations of
(Hoxha et al., 2023), who suggested that increased RBC counts might be attributed to
excessive sun exposure, leading to skin inflammation and barrier disruption. Conversely, the
lowest mean RBC count was found in the over-60 age group for both eczema patients (4.413
+ (0.348) and the control group (4.705 + 0.499), with a significant difference (P<0.05; 0.497).
This decrease in RBC count among the elderly is consistent with the findings of (Su et al.,
2015). Overall, the results indicate that RBC counts vary significantly across age groups, with
a potential association between increased RBC counts and younger age, particularly in
eczema patients. However, further research is needed to elucidate the underlying mechanisms
and clinical implications of these findings.

Hemoglobin (HDb) levels exhibited a significant increase in the 50-60 age group
(18.025 + 1.925), with a p-value of <0.05 and a correlation coefficient of 0.201 Figure 16.
Conversely, the lowest Hb levels were observed in the over-60 age group (12.350 + 1.258),
which was significantly lower than the control group (17.250 + 1.947). These findings align
with (Dayag et al., 2019), Who reported a marked decrease in hemoglobin levels in an 80-
year-old patient with severe eczema. Statistical analysis revealed significant correlations
between the control and eczema groups for age ranges less than 10, 10-20, 20-30, 30-40, and
40-50 years compared to the 50-60 and over-60 eczema groups. Additionally, significant
differences were observed between the control group (aged 50-60 and over 60) and the
control groups aged less than 10, 20-30, and 40-50 years, as well as across all eczema patient
groups.

Children with eczema, particularly those under 10 years old, exhibited significantly
higher neutrophil counts compared to the control group Figure 17, mean: 8.573 + 1.138 vs.
5.925 + 0.898, p < 0.05. This finding aligns with previous research suggesting a correlation
between elevated neutrophil levels and eczema severity in children (Dogru & Citli, 2017).
The immature immune system of children may contribute to this increased neutrophil
response, as suggested by (Brodin et al., 2015). Conversely, the lowest neutrophil counts were
observed in the 50-60 age group (4.400 £ 0.255, p < 0.05). The use of azathioprine, an
immunosuppressant drug, was associated with significantly reduced neutrophil levels in the
eczema patients aged 47-71 years, consistent with its known side effects (Huang et al., 2020).
Significant differences in neutrophil counts were observed between specific age groups, both
within the control and eczema cohorts. For instance, the control group aged less than 10 years
differed significantly from those aged 30-40, 40-50, and 50-60 years. Similarly, all eczema
groups showed significant differences compared to all control groups, with the 10-20 year old
control group differing significantly from the 20-30, 30-40, and 50-60 year old control
groups. Lymphocyte levels were significantly elevated in the 40-50 age group of eczema
patients (mean + SD: 3.615 + 1.181) compared to controls (2.150 = 0.112). This finding
aligns with previous research demonstrating a correlation between eczema severity,
inflammation, and elevated lymphocyte counts in younger populations (Inokuchi-Sakata et
al., 2021; Celakovska et al., 2023). The observed increase in lymphocyte levels among
younger eczema patients may be attributed to their higher occupational exposure to potential
skin irritants (Brans et al., 2015). Conversely, the lowest lymphocyte count was observed in
the 30-40 age group (1.820 + 0.224) of eczema patients, which was significantly different
from the control group (P<0.05). Figure 18 graphically illustrates these significant differences
in lymphocyte levels between specific age groups in both eczema patients and controls.
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IgE levels were significantly elevated in the 10-20 age group (adolescents and adults)
(113.915 + 0.485) compared to other age groups (p > 0.05, p = 0.726). Conversely, the lowest
IgE levels were observed in the over-60 age group (85.658 * 0.206), with significant
differences noted (p < 0.05, p = 0.314) Figure 19. These findings align with previous research
indicating a higher prevalence of IgE-mediated allergies in younger individuals. (Hollams et
al., 2010) proposed a mechanism linking bacterial infections, T-cell dysregulation, and
elevated IgE levels in allergic adolescents, which is consistent with our observations.
Additionally, (Bozek & Jarzab, 2013) reported increased IgE levels in the 50-60 age group
associated with Artemisia and grass allergies. Our study did not specifically investigate
allergen types, the overall trend of decreasing IgE levels with age is supported by our
findings. A significant correlation was observed between the control group aged 10-20 and
both the younger (less than 10) and older (over 60) control groups, as well as their
corresponding eczema cohorts.
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A significant elevation in white blood cell (WBC) count was observed in allergy
patients, with the most pronounced increase in children under 10 years (8.963 + 1.178)
compared to the control group (5.838 £ 1.327). This finding aligns with previous research
suggesting that exposure to environmental pollutants, such as organochlorine compounds, can
influence immune responses and elevate WBC levels in children, particularly those with
allergic disorders (Karmaus et al., 2021). However, our results contradict those of (Kutlug et
al., 2002), who reported no significant differences in WBC levels between patients and
controls in the 5-18 age group. Statistically significant differences (p < 0.05, p = 0.008) were
noted in WBC counts across different age groups. The 30-40 age group exhibited the lowest
WBC level (5.278 = 0.711) without significant variation (p = 0.522) Figure 20. Correlational
analysis revealed significant associations between all allergy patient groups and all control
age groups, with specific subgroups demonstrating stronger correlations. Notably, the control
group aged 10-20 exhibited significant differences compared to those aged less than 10, 30-
40, and 40-50. Additionally, significant correlations were found between the control groups
aged 20-30 and 50-60, as well as between the less than 10, 10-20, 20-30, and 40-50 groups
and the 30-40, 50-60, and over 60 groups.

The highest mean red blood cell (RBC) count was observed in the 40-50 age group
(6.440 £ 0.962). These findings contrast with the study by (Van Den Heuvel et al., 2002),
Which reported normal RBC-to-WBC ratios in young individuals exposed to dioxin-like and
polychlorinated vinyl compounds. This suggests that the impact of these compounds on
immune responses might be less pronounced. A significant difference (p<0.05) was found in
RBC counts between allergy subjects and controls, with the lowest mean RBC count observed
in the under-10 age group of allergy subjects (4.622 + 0.345) compared to controls (4.335 +
0.438) (p=0.332) Figure 21.

Figure 22 illustrates that the highest hemoglobin levels were observed in the 40-50 age
group (18.275 + 1.575). This finding contrasts with a study by (Dananah et al., 2020), which
reported a decrease in hemoglobin levels among allergic rhinitis patients aged 15-60 years,
correlating with elevated IL-6 levels. IL-6, a cytokine implicated in immune responses, has
been associated with a cytokine storm, a potentially fatal condition characterized by excessive
T-cell activity and interleukin production (Sakashita et al., 2010). However, our data did not
reveal a significant correlation between hemoglobin levels and symptom severity, suggesting
that clinical assessment of low hemoglobin levels should prioritize inflammatory symptoms
rather than solely relying on this parameter (Dananah et al., 2020). Significantly lower
hemoglobin levels (P<0.05, 0.005) were observed in the 50-60 age group of allergy subjects
(12.233 +1.156) compared to controls (16.975 £1.895). Conversely, the 40-50 age group
exhibited higher hemoglobin levels and was significantly different from all other groups. This
group often displays heightened sensitivity to seasonal pollen and dust mite allergies
(Sakashita et al., 2010). However, (Tanaka et al., 2014) reported a decrease in sensitivity to
these allergens in the 20-55 age group, contradicting our findings and those of (Sakashita et
al., 2010).

As illustrated in Figure 23, the 20-30 age group exhibited the highest neutrophil count
(7.783 £ 1.363). This finding aligns with the observation that chronic inflammation can
prolong neutrophil lifespan, potentially improving disease prognosis through apoptosis
inhibition (Boskabady et al., 2010). A study focusing on aspirin-induced asthma highlighted
the role of neutrophils in adult allergic asthma, demonstrating elevated neutrophil activation
through increased IL-8 production and CD11p expression (Niemeijer & De Monchy, 1992).
The significantly higher neutrophil count (P<0.05, P=0.002) in the 20-30 age group might be
attributed to occupational factors influencing sensitivity parameters, consistent with findings
by Kim et al., 2019). Conversely, the control group aged 20-30 showed the lowest neutrophil
levels (4.150 £ 0.687). Statistical analysis revealed significant differences between several
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age groups within both control and allergy patient populations. These findings suggest
complex interactions between age, occupation, and immune response in neutrophil levels.
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