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Abstract 
Atopic dermatitis is an inflammatory skin disease with a juvenile tendency (15% 
- 20%) of cases with a chronic component that could justify the prevalence in 
adults (7%). Thus, eczematous-type lesions characterize it across various eth-
nic phenotypes. This pathology is well known in Europe, America, and Asia, 
but in Africa, especially in sub-Saharan Africa, poor data are available about 
atopic dermatitis immunopathology. In this African context, we proceeded to 
study the physiopathology of this pathology by evaluating the activation levels 
of immune cells, more specifically the level of lymphocyte activation and the 
membrane expression levels of the FcεRI-IgE complex on granulocytic cells. 
Our study is conducted from a descriptive and analytical case-control perspec-
tive over a period of 3 months, from December 2, 2021, to March 2, 2022, at Le 
Dantec medical center. The study population was diagnosed in the dermatol-
ogy department by specialists based on the analysis of their clinical symptoms 
with the United Kingdom Working Party (SCORAD, CLDQI/DLQI); Statisti-
cal data were carried out using non-parametric tests with significance relief at 
p < 0.05. Cell analysis was done by flow cytometry with the SYSMEX Cube 8 
to assess their activation through membrane expression of the complex FcεRI-
IgE on granulocytes and lymphocytes. Overall, neutrophils are the most im-
portant cells in patients and healthy subjects, and normal blood lymphocyte lev-
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els were observed; no significant differences were observed between patients and 
controls in these two cell populations. TCD8+ populations are the most blood 
lymphoid cells isolated (p < 0.001). The levels of eosinophils and basophils 
obtained in the patients were found to be the highest (p: 0.018; p: 0.149); how-
ever, they presented low levels of activation characterized by low membrane 
expression of FcεRI-IgE on granulocytes. Correlations between disease evolu-
tion and IgE/RfcE1 membrane expressions on basophils were found (Ro: 0.640; 
p < 0.05; Ro: 0.603, p: 0.027). Indeed, basophils and eosinophils expressing 
membrane IgE had a similar trend (Ro: 0.634, p: 0.0231). Our results are in 
contradiction with studies conducted on Afro-Americans and South Africans, 
in which the Th2 immune response was dominant. This is a preliminary study 
on A.D in Senegal, so we need to be cautious with these results, given the small 
number of patients and the need for further immunological and genetic inves-
tigations. 
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1. Introduction 

Atopic dermatitis is an inflammatory skin disease characterized by a relative de-
gree of chronicity. It is highly prevalent in children (10% - 20%) and is also ob-
served in adults (1% - 5%), a pattern that, according to several authors, under-
scores the chronic nature of this predominantly childhood condition [1]-[4]. 

This inflammatory skin disease is highly complex from a clinico-biological per-
spective, which underlies the difficulties observed in its immunological classifica-
tion. Indeed, several classification systems have been developed, of which the en-
dotype classification is the most widely used. The phenotypic classification is based 
on two components: extrinsic and intrinsic. The extrinsic form posits an external 
origin linked to environmental factors and is characterized by normal to subnor-
mal IgE levels [5]-[9]. In addition to these phenotypic classification challenges, 
there is a considerable diversity in the immunological reactivities involved across 
different races and ethnic profiles [10]. 

Beyond these clinico-biologica parameters, atopic dermatitis also constitutes a 
major public health problem. This is due, on one hand, to its significant economic 
impact in terms of healthcare costs and occupational burden, amounting to 5 bil-
lion dollars in the US, and on the other hand, to the ensuing psycho-social conse-
quences, such as social stigmatization, depression, and suicide [11]-[14]. While 
this skin condition is well known in Western countries and Asia, where it is the 
subject of extensive clinical and immunological studies, it remains under-recog-
nized and underestimated in Sub-Saharan Africa, particularly in Senegal, as evi-
denced by the very limited number of studies reported in the literature [15]. Fur-
thermore, in Senegal, atopic dermatitis is confronted with deep-seated traditional 
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beliefs from both clinical and therapeutic perspectives (involving traditional prac-
titioners), which delay and complicate patients’ diagnosis and treatment manage-
ment. 

Within this context of clinical and biological uncertainty, it has become es-
sential to investigate the pathophysiology of atopic dermatitis in Sub-Saharan 
Africans, specifically Senegalese patients. This will be achieved by studying the 
activation profiles of immune cells in Senegalese individuals with atopic derma-
titis, with the ultimate goal of optimizing therapeutic management for these pa-
tients [16]. 

2. Materials and Methods 

1) Recruitment and Clinical Management 
This study included 13 patients and 23 healthy individuals without a history 

of atopic skin conditions, such as atopic dermatitis, recruited between Decem-
ber 2, 2021, and March 3, 2022, from the dermatology department of the Aris-
tide le Dantec Hospital in Dakar, Senegal. All the patients except one had a long 
therapeutic history managed by a dermatologist from the dermatology depart-
ment. The clinical diagnosis is based on the United Kingdom Working Party 
criteria [17]-[19]. Recruitment included all patients with an atopic history, pres-
ence of itching and eczematous lesions in the folds, on the extensor surfaces of 
the limbs, and in the convex areas, and presence of xerosis! Patients with an 
incorrect medical document were excluded. Atopic dermatitis therapy depends 
on the patients’ age, the severity of their symptoms (local or systemic), and treat-
ment resistance. In Senegal, therapeutic management of atopic dermatitis fol-
lows international recommendations, such as European guidelines on atopic ec-
zema [20] [21] or French guidelines [22] from the French Society of Dermatol-
ogy and Venereology. Atopic dermatitis baseline therapy focuses on the use of 
emollients, avoidance of allergens and educational programs [20] [21] for adults 
and children/adolescents; Subsequently, for mild to moderate forms, treatment 
is based on the use of topical corticosteroids associated with wet wraps for the 
acute forms, topical calcineurin inhibitors for the reactive forms, Furthermore, 
an intense psychosomatic counseling is highly recommended [20] [21]; In severe 
and recurrent cases, therapeutic management may involve methotrexate or az-
athioprine; systemic glucocorticoids should be used only as a rescue therapy [20] 
[21]; Biotherapy (Dupilumab, Upadacitinib) aren’t use due their expensive price 
in Senegal. Healthy controls were recruited at the University Cheikh Anta DIOP 
based on their age class; indeed, people with a history of atopy or recent infec-
tion were excluded! A medical check associated with a hemogram was done for 
each individual. 

2) Sampling 
A venous blood sample was collected into three EDTA tubes. One was used for 

a complete blood count (CBC) in hematology, and the other was used for immuno-
phenotyping by flow cytometry. Following blood collection, the EDTA tubes were 
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placed in a cooler with dry ice to maintain a temperature between 15˚C and 25˚C 
prior to immediate CBC analysis in hematology for one of the tubes. A cell sepa-
ration by Ficoll-Triosil gradient of 5 ml blood EDTA mixed 1:1 with PBS was used 
for the isolation of mononuclear cells (lymphocytes) from the whole blood by 
sedimentation. After a 400 g centrifugation for 30 minutes at room temperature, 
mononuclear cells formed a thin layer at the interface, and denser cells (granulo-
cytes, red blood cells) passed through the Ficoll solution.  

One tube was dedicated to numeration by Blue tryptan 0.4% which differen-
tiate viable and non-viable cells. An equal volume of cell suspension and 0.4% 
Blue tryptan, have been gently shake and let stand at room temperature for 1 - 
3 minutes. 10ul of the mix was putted on the hematocytometer for reading on 
microscope (×10 - 20). The living cells have an intact membrane, appear bright 
and colorless; Dead cells have a damage membrane, absorb the dye and appear 
dark blue. 

3) Immunophenotyping by Flow Cytometry 
Analysis of the leukocyte population in the samples by flow cytometry was 

performed using a SYSMEX CUBE 8 instrument. To optimize the study of leu-
kocytes, cell labeling was performed using fluorochromes, the detection of which, 
upon UV exposure, revealed cellular characteristics. Four fluorochromes, Fluo-
rescein isothiocyanate-5 (FITC), phycoerythrin (PE), peridinin-chlorophyll-pro-
tein (PerCP), Allophycocyanin (APC) were used in this study to characterize 
lymphoid cells and granulocytes. Consequently, various panels were developed 
based on the specific labeling of target cells, enabling their precise isolation and 
identification (Table 1 and Table 2). Gating strategies are shown in Figure 1 and 
Figure 2. 
 
Table 1. Groupe 1: P1 to P7. 

 FITC PE PeRCP APC 

L1 CD3 CD8 CD45 CD4 

L2 CD25 CD19 CD45 CD4 

G1 CD49d Rfcε1 CD203c CD16g 

G2 CD49d IgE CD203c CD16g 

 
Table 2. Groupe 2: P8 to P13 + health controls. 

 FITC PE PeRCP APC 

L1 CD3 CD4 CD45 CD8 

L2 - CD3 CD45 CD25 

L3 CD10 CD19 CD45 CD3 

G1 CD49d CD16g CD203c Rfcε1 

G2 CD49d CD16g CD203c IgE 
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Figure 1. Gating strategy for T-lymphocyte population by immunophenotyping. 

 

 
Figure 2. Gating strategy for granulocyte population by immunophenotyping patients and 
controls. 

 
4) Statistical Analysis 
Data were collected using Excel, and statistical analyses were performed with 

SPSS version 27.0 (IBM) and GraphPad Prism version 11.0.2. Owing to the small 
sample size (n = 13) in our study, non-parametric tests were employed. These 
included the Wilcoxon, Mann-Whitney, and Kruskal-Wallis tests for compari-
sons between variables, as well as Spearman’s rank correlation test. Only results 
with a p-value of less than 0.05 (p < 0.05) were considered statistically significant. 

3. Results 

1) Epidemiological and Clinico-Biological Data 
Baseline hematological data were determined for both patients and healthy in-

dividuals. The comparison of median ages between patients and healthy controls 
indicated that patients were generally older, with a median age of 33 years com-
pared with 27 years in healthy individuals (p: 0.010). The analysis of lymphocytic 
and granulocytic populations by immunophenotyping in Figure 1 and Figure 2 
revealed that only the eosinophil count was found to be significantly higher in 
patients with atopic dermatitis (0.24 vs 0.16, p: 0.0193). The other leukocyte con-
centration showed no significant differences between patients and healthy indi-
viduals (p > 0.05) (Table 3). 

From a clinical perspective, the mean disease duration observed in patients 
was 28 years, with a minimum duration of 29 days in one patient and a maxi-
mum of 46 years. Furthermore, the majority of patients (77%) presented with 
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an identical symptomatology, comprising pruritus and even eczematous lesions. 
Half of the patients (50%) exhibited allergic rhinitis as a comorbid sign; asthma 
and conjunctivitis were poorly represented in our study population, at 21% and 
at 0%, respectively. Additionally, a family history of atopic dermatitis was re-
ported at 61.5% of patients. The investigation into the etiological factors of atopic 
dermatitis in patients revealed that food was the primary trigger for atopic eczema 
flares (35.5%, p: 0.581), followed by dust mites (23.1%, p: 0.022) and pollens 
(15.4%, p: 0.013). Other diverse factors contributed to the onset of flares in 15.4% 
(p: 0.092). 
 
Table 3. Epidemiological and biological characteristics of patients and controls. 

 Patients (n = 13) 
Healthy Controls  

(n = 23) 
p-Value 

Age (Years), Median 33 (27 - 45) 27 (24 - 29) 0.010 

Leukocyte Populations, Median    

Neutrophils (×109/L) 1,9677 (1,24 - 2,84) 2,2264 (1,14 - 3,17) 0.7979 

Lymphocytes (×109/L) 2,262 (1,55 - 3,15) 2,2836 (1,05 - 6,63) 0.1565 

Eosinophils (×109/L) 0,24 (0,1 - 0,46) 0,1614 (0,02 - 0,7) 0.0193 

Basophils (×109/L) 0,0269 (0,01 - 0,04) 0,0218 (0,01 - 0,06) 0.122 

 
2) Variations in Lymphocytic Cellularity between Patients and Healthy Con-

trols 
Analysis of the data revealed a significantly higher proportion of cells express-

ing the CD3 marker (T lymphocytes) in patients with atopic dermatitis (p: 0.01), 
whereas cells expressing the CD19 marker were more prevalent in healthy con-
trols (p < 0.001), as shown in Figure 3. Furthermore, lymphoid cells co-express-
ing the CD3 and the CD8 markers (T cytotoxic) were significantly more abun-
dant in patients with atopic dermatitis (p < 0.001). The inverse was observed in 
healthy individuals regarding cells co-expressing the CD3 and CD4 markers, 
characteristics of T-helper lymphocytes (p: 0.022) (Figure 4). The investigation 
of lymphocyte markers in relation to disease duration revealed a single signifi-
cant negative correlation with CD3 markers, characteristic of the T-lymphocyte 
population in patients (Ro: −0.686, p: 0.020). No other marker showed a sig-
nificant correlation in this context (p > 0.05). A positive correlation was ob-
served between lymphocytes expressing the CD3 marker (T-lymphocytes) and 
lymphocytes co-expressing the CD3 and CD8 markers (Ro: 0.417; p = 0.013). 
Conversely, a negative correlation was found between lymphocytes expressing 
the CD3 marker and those expressing the CD19 marker (B cell lymphocytes) 
(Ro: −0.352; p = 0.038); Also, T-helper lymphocytes (LTCD3+CD4+) exhibited 
a negative correlation with cytotoxic T lymphocytes (CD3+CD8+) (Ro: −0.356; p = 
0.038). In addition, LTCD3+CD8+ showed a negative correlation with CD19+ lym-
phocytes. 
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Figure 3. Comparison of CD3+ and CD19+ levels expression 
on lymphocyte populations in patients and healthy controls. 

 

 
Figure 4. Variations in expression levels of CD3+CD4+ and CD3+CD8+ 
surface markers on lymphocyte populations in patients and healthy controls. 

 

3) Variation in Granulocytic Cellularity in Patients and Healthy Controls  
a. Expression of the FcεRI Receptor 
Within the granulocyte population, the analysis revealed that, among basophils, 

cells that didn’t express the surface receptor FcεRI were predominantly elevated 
in patients with atopic dermatitis, approaching statistical significance (p = 0.06). 
Furthermore, FcεRI expression was very low in patients with atopic dermatitis 
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(p > 0.05). In healthy controls, the levels of blood basophil cellularity were low 
and non-significant (p > 0.05) (Table 3). Additionally, a weak positive correlation 
was observed between basophils that do not express the IgE-specific receptor and 
those that do (Ro: 0.372, p: 0.030). In the patient cohort, the investigation of ba-
sophil cellularity and FcεRI surface expression in relation to symptom periodicity 
demonstrated a strong association between atopic dermatitis duration and FcεRI 
expression (Ro: 0.6037, p: 0.020). In patient cohort, the investigation of basophil 
cellularity and surface expression of FcƐR1 in relation to symptom periodicity 
demonstrated a strong association between the duration of atopic dermatitis and 
FcƐR1 expression (Ro: 0.6037, p: 0.020) (Figure 5). 

Regarding eosinophil and neutrophil populations, the expression levels of FcεRI 
were not significantly different in either patient. Furthermore, no significant cor-
relation was observed within the eosinophil population of the patients (p > 0.05) 
(Table 3), nor between the duration of atopic dermatitis and the expression of the 
IgE-specific receptor (Ro: 0.165; p: 0.628). In healthy controls, the expression lev-
els of the membrane receptor FcεRI on basophils, eosinophils, and neutrophils 
were found to be non-significant (p > 0.05). 

b. Membrane Expression of IgE Antibody 
Overball, similar to FcεRI expression, the majority of basophils obtained from 

patients did not express surface IgE (p > 0.05). A positive correlation between the 
expression of the specific surface receptor FcεRI and IgE antibody was observed in 
patients (Ro: 0.52, p: 0.03) (Figure 6). However, a very strong positive correlation 
was found between basophils not expressing surface membrane IgE and eosinophils 
expressing or not expressing surface IgE, with correlation coefficients of Ro: 0.709 
(p: 0.007) and Ro: 0.808 (p: 0.001), respectively. Furthermore, eosinophils not ex-
pressing membrane IgE exhibited a parallel trend with neutrophils not expressing 
IgE (Ro: 0.706, p: 0.007). A strong positive correlation was observed between baso-
phils expressing membrane IgE and eosinophils possessing membrane IgE (Ro: 
0.63, p: 0.0231) (Figure 7). A positive correlation was observed between atopic der-
matitis duration and the expression of IgE antibodies on basophil surfaces in pa-
tients (Ro: 0.640, p: 0.034) (Figure 8). In healthy controls, the membrane expression 
of IgE on basophils, eosinophils, and neutrophils was not significant (p > 0.05). 

 

 
Figure 5. Variation in membrane RfcE1 expression on basophils 
based on disease evolution. 
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Figure 6. Correlation between membrane IgE and FcεRI receptor 
expression on basophils. 

 

 
Figure 7. Correlation between membrane IgE and FcεRI receptor 
expression on eosinophils. 

 

 
Figure 8. Correlation between T lymphocytes and eosinophils expressing 
membrane IgE. 

 
Within the eosinophil population, cells exhibiting surface IgE were significantly 

more abundant in patients with atopic dermatitis (p < 0.001). However, no signif-
icant correlation was found between IgE expression and FcεRI on eosinophils; 
furthermore, disease evolution did not impact IgE expression on eosinophils (R1: 
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0.02, p: 0.95).  
4) Lymphocytes and Granulocytes 
Overall, no significant correlation was found between blood lymphocyte counts 

and blood basophil counts in either patients with atopic dermatitis or healthy con-
trols. Within the different lymphocytic subpopulations, strong negative correla-
tions were observed between CD3+T lymphocytes and basophil/eosinophil pop-
ulations not expressing FcεRI, with correlation coefficients of Ro: −0.632, p: 0.0016 
and Ro: −0.566, p: 0.044, respectively. Furthermore, the variation of CD3+T lympho-
cytes is inversely proportional to eosinophils expressing membrane IgE (Ro: −0.688, 
p: 0.00114), as shown in Figure 9. Also, the correlation between CD3+CD4+ T-
helper lymphocytes and basophils not expressing membrane IgE revealed a nega-
tive relationship (Ro: −0.77, p: 0.003). A similar negative correlation was observed 
between CD3+CD4+T cells and eosinophils expressing membrane IgE (Ro: −0.77; 
p: 0.003), as well as those not expressing membrane IgE (Ro: −0.542, p: 0.001). 
Conversely, CD3+CD8+T cells exhibited a positive parallel trend with granulocyte 
populations, including eosinophils expressing or not expressing membrane IgE 
(Ro: 0.883, p: 0.000063; Ro: 0.77, p: 0.002) and neutrophils (Ro: 0.663, p: 0.014). 
CD19+ lymphoid cells (B lymphocytes) showed no significant correlative trend 
with any granulocytic population (p > 0.05). 

 

 
Figure 9. Correlation between membrane IgE on eosinophils and 
Thelper lymphocytes. 

4. Discussion 

According to the literature, atopic dermatitis is a common chronic inflammatory 
skin disease worldwide, characterized by a juvenile predominance that often per-
sists in adulthood [13] [23]-[29]. It has been extensively studied in Western [30], 
Asian [31] [32], and American populations [33]. However, despite its high preva-
lence in West Africa, very few, if any, immunological studies have been conducted, 
leading to significant uncertainty in the diagnosis and therapeutic management of 
the condition. This study aimed to investigate the activity of various T and B lym-
phocytes populations as well as granulocytes, by analyzing the membrane expres-
sion of IgE and its surface receptor FcεRI in patients regularly monitored by spe-
cialists in the dermatology-venerology department. Our epidemiological findings 
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indicate that both patients and healthy controls were adults with relatively similar 
mean ages, which is ideal for assessing the chronic nature of the disease. Further-
more, the female predominance observed in our study (sex ratio: 0.6) has been 
reported by other research teams. Indeed, hormonal influences, particularly es-
trogens and progesterone, which are suggested to stimulate Th2-type immunity 
and suppress Th1 responses, have been implicated in atopic dermatitis [34]. The 
classic cutaneous symptomatology observed in the majority of patients, consisting 
of eczema associated with comorbidities such as allergic rhinitis and asthma, con-
stitutes the Atopic March, a clinical theory supported by numerous scientific stud-
ies [35]-[38]. Food [8], dust mites, pollen, and other environmental factors were 
identified as the most recurrent triggers of atopic dermatitis flares in our patients, 
aligning with the most commonly documented etiological factors in the literature 
[39] [40]. From a biological perspective, patients exhibited isolated hypereosino-
philia (p < 0.05), and the basophil population expressing neither FcεRI nor mem-
brane IgE was low and non-significant in patients (p > 0.05) and absent in healthy 
controls (p > 0.05). A strong positive correlation was observed between the vari-
ous granulocyte populations not expressing IgE and eosinophils that did (p < 
0.05). This reflects the synchronized cellular immune dysregulation observed dur-
ing atopic dermatitis flares, thereby characterizing the inflammation involved [41]. 
Furthermore, an increase in the expression of membrane IgE antibodies on blood 
basophils and eosinophils was correlated with disease duration among our re-
cruited patients. In healthy subjects, the membrane expression of IgE and its spe-
cific receptor, FcεRI, on granulocytes was found to be absent. Analysis of lympho-
cytic population data revealed a predominance of the cytotoxic lymphocyte phe-
notype in patients, whereas T-helper lymphocytes were more abundant in healthy 
controls. Furthermore, the level of cytotoxic T lymphocytes was proportional to 
that of T lymphocytes, and both were correlated with the duration of atopic der-
matitis among the recruited Senegalese patients. This consequently suggests a shift 
towards a Th1 immunological profile with increasing disease duration. In addi-
tion to the findings regarding membrane expression of IgE and its type 1-specific 
receptor on granulocytes, our work revealed an inverse relationship between T-
lymphocyte levels and the expression of IgE on eosinophils and of its FcεRI on 
granulocytes. A similar inverse relationship was observed between T-helper lym-
phocytes (CD3+CD4+) levels and the expression of membrane IgE on granulo-
cytes. Cytotoxic (CD3+CD8+) showed a parallel trend with blood eosinophil lev-
els, particularly those expressing surface membrane IgE. These results, obtained 
from patients receiving regular and specialized follow-up by dermatologists in a 
hospital setting, reflect the impact of structured management in atopic dermatitis. 
Thus, although overall only hyperbasophilia was noted, we observed weak to non-
existent granulocytic cellular activation (basophils, eosinophils, neutrophils) as-
sociated with a normal lymphocyte count, characterized by a predominance of 
cytotoxic blood lymphocytes. This contrasts with studies conducted on other pop-
ulations, notably caucasians [42], asians [32], and African Americans [43] [44]. For 
instance, in Caucasians, a predominance of the adaptive Th2 immune responses 
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associated with Th22 lymphocytes in acute forms [5] [45] is characterized by ac-
tivation of B lymphocytes that produce massive amounts of IgE, which has a tro-
pism for basophils, eosinophils, and mastocytes. Their cellular activation upon 
binding results in massive degranulation of proteinaceous and enzymatic sub-
stances with lytic effects on cells and connective tissues, leading to deleterious 
outcomes [44] [45]. In chronic forms, a Th2/Th1 balance characterized by the in-
volvement of cytotoxic lymphocytes exerting lytic effects on connective tissue cells 
has been reported [7]. In Asian populations, the immune response is dominated 
by a cytotoxic profile characterized by Th17 lymphocytes, conferring a “Psoriasis-
Like” phenotype [46]. African Americans who have been the subject of a few stud-
ies have presented a Th2 profile similar to that of Caucasians [47]. In Senegal, the 
management of atopic dermatitis involves several stages: for mild acute forms, 
administration of anti-inflammatory drugs associated with topical agents (super-
fatted soap and body milks) [11] [47] [48]. For severe acute forms, a combination 
of NSAIDs and corticosteroids supplemented by the cutaneous application of top-
ical agents with local actions [49]. For severe and recurrent forms, management 
is based on methotrexate, with anti-inflammatory drugs and topical agents for lo-
calized action [50]. Upon recruitment, the majority of patients were on therapy 
with NSAIDs or even corticosteroids during episodes of cutaneous eczema flares, 
which may account for the low level of lymphocytic and granulocytic cellular ac-
tivation. The data obtained in this study, although preliminary, suggest a thera-
peutic hypothesis involving immunotherapy targeting basophils and eosinophils 
with anti-IgE antibodies, combined with cytotoxic lymphocyte targeting. Along-
side this therapeutic aspect, it’s necessary to define a cytokine profile for patients 
with acute and chronic atopic dermatitis in Senegal to precisely optimize treat-
ment and achieve an optimal and efficient resolution of the disease during flare 
episodes.  

5. Conclusion 

This preliminary study is the first step in the immunological exploration of atopic 
dermatitis in Senegal. This allowed us to assess the level of cellular activation in pa-
tients regularly followed by dermatologists in a specialized hospital department. The 
resulting implication is the prospect of targeting a specific cellular phenotype within 
the framework of personalized therapy. However, it appears essential to pursue fur-
ther work, on the one hand, by studying cellular activation levels in blood and cuta-
neous lymphocytic and granulocytic phenotypes associated with the various cyto-
kines produced in a larger patient population, and, on the other hand, by conducting 
genetic and proteomic profiling in these same patients. 

Consent for Publication 

All data collected were derived from the analysis of a file accompanied by a con-
sent form that was freely read and approved by each patient and each healthy con-
trol. 

https://doi.org/10.4236/oji.2026.163006


F. C. Diaz et al. 
 

 

DOI: 10.4236/oji.2026.163006 95 Open Journal of Immunology 
 

Author Contributions 

Conceptualization: Frédéric C. Diaz and Boubacar A. Diatta; Methodology: Frédé-
ric C. Diaz; Software: Frédéric C. Diaz; Validation: Babacar Mbengue, Maguette 
D. S. Niang, Alioune Dieye, and Oumou S. Niang; Formal Analysis: Bambi Ngom; 
Investigation: Bambi Ngom, Khadim Diop, Mame Téné Ndiaye, and Frédéric C. 
Diaz; Resources: Babacar Mbengue, Alioune Dieye, Maguette S. Niang, and Ou-
mou S. Niang; Data Curation: Frédéric C. Diaz and Bambi Ngom; Writing-Orig-
inal Draft Preparation: Frédéric C. Diaz; Writing-Review and Editing: Frédéric C. 
Diaz, Babacar Mbengue, and Boubacar A. Diatta; Visualization: Moustapha Mbow; 
Supervision: Babacar Mbengue and Boubacar A. Diatta; Project Administration: 
Alioune Dieye, Babacar Mbengue, Maguette D. S. Niang, and Oumou S. Niang; 
Funding Acquisition: Babacar Mbengue and Alioune Dieye. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Heratizadeh, A., Werfel, T. and Rösner, L.M. (2015) Adaptive Immunantworten und 

damit verbundene Triggerfaktoren bei atopischer Dermatitis. Der Hautarzt, 66, 96-
102. https://doi.org/10.1007/s00105-014-3559-8 

[2] Kraft, M.T. and Prince, B.T. (2019) Atopic Dermatitis Is a Barrier Issue, Not an Al-
lergy Issue. Immunology and Allergy Clinics of North America, 39, 507-519.  
https://doi.org/10.1016/j.iac.2019.07.005 

[3] Reguiaï, Z. (2017) Dermatite atopique de l’adulte: Présentation clinique, complica-
tions et comorbidités. Annales de Dermatologie et de Vénéréologie, 144, VS15-VS22.  
https://doi.org/10.1016/s0151-9638(18)30087-5 

[4] Bussmann, C., Weidinger, S. and Novak, N. (2011) Genetics of Atopic Dermatitis. 
JDDG: Journal der Deutschen Dermatologischen Gesellschaft, 9, 670-676.  
https://doi.org/10.1111/j.1610-0387.2011.07656.x 

[5] Cabanillas, B., Brehler, A. and Novak, N. (2017) Atopic Dermatitis Phenotypes and 
the Need for Personalized Medicine. Current Opinion in Allergy & Clinical Immu-
nology, 17, 309-315. https://doi.org/10.1097/aci.0000000000000376 

[6] Furue, M., Chiba, T., Tsuji, G., Ulzii, D., Kido-Nakahara, M., Nakahara, T., et al. 
(2017) Atopic Dermatitis: Immune Deviation, Barrier Dysfunction, IgE Autoreactiv-
ity and New Therapies. Allergology International, 66, 398-403.  
https://doi.org/10.1016/j.alit.2016.12.002 

[7] Czarnowicki, T., He, H., Krueger, J.G. and Guttman-Yassky, E. (2019) Atopic Der-
matitis Endotypes and Implications for Targeted Therapeutics. Journal of Allergy and 
Clinical Immunology, 143, 1-11. https://doi.org/10.1016/j.jaci.2018.10.032 

[8] Makowska, K., Nowaczyk, J., Blicharz, L., Waśkiel-Burnat, A., Czuwara, J., Olszewska, 
M., et al. (2023) Immunopathogenesis of Atopic Dermatitis: Focus on Interleukins as 
Disease Drivers and Therapeutic Targets for Novel Treatments. International Journal 
of Molecular Sciences, 24, Article No. 781. https://doi.org/10.3390/ijms24010781 

[9] Brunner, P.M., Guttman-Yassky, E. and Leung, D.Y.M. (2017) The Immunology of 
Atopic Dermatitis and Its Reversibility with Broad-Spectrum and Targeted Thera-
pies. Journal of Allergy and Clinical Immunology, 139, S65-S76.  

https://doi.org/10.4236/oji.2026.163006
https://doi.org/10.1007/s00105-014-3559-8
https://doi.org/10.1016/j.iac.2019.07.005
https://doi.org/10.1016/s0151-9638(18)30087-5
https://doi.org/10.1111/j.1610-0387.2011.07656.x
https://doi.org/10.1097/aci.0000000000000376
https://doi.org/10.1016/j.alit.2016.12.002
https://doi.org/10.1016/j.jaci.2018.10.032
https://doi.org/10.3390/ijms24010781


F. C. Diaz et al. 
 

 

DOI: 10.4236/oji.2026.163006 96 Open Journal of Immunology 
 

https://doi.org/10.1016/j.jaci.2017.01.011 

[10] Kaufman, B.P., Guttman-Yassky, E. and Alexis, A.F. (2018) Atopic Dermatitis in Diverse 
Racial and Ethnic Groups—Variations in Epidemiology, Genetics, Clinical Presentation 
and Treatment. Experimental Dermatology, 27, 340-357.  
https://doi.org/10.1111/exd.13514 

[11] Tanei, R. (2020) Atopic Dermatitis in Older Adults: A Review of Treatment Options. 
Drugs & Aging, 37, 149-160. https://doi.org/10.1007/s40266-020-00750-5 

[12] Mayba, J.N. and Gooderham, M.J. (2017) Review of Atopic Dermatitis and Topical 
Therapies. Journal of Cutaneous Medicine and Surgery, 21, 227-236.  
https://doi.org/10.1177/1203475416685077 

[13] Reed, B. and Blaiss, M.S. (2018) The Burden of Atopic Dermatitis. Allergy and Asthma 
Proceedings, 39, 406-410. https://doi.org/10.2500/aap.2018.39.4175 

[14] Adamson, A.S. (2017) The Economics Burden of Atopic Dermatitis. In: Fortson, E.A., 
et al., Eds., Management of Atopic Dermatitis, Springer International Publishing, 79-
92. https://doi.org/10.1007/978-3-319-64804-0_8 

[15] Zrafi, A.W. (2019) La prévalence de la dermatite atopique dans la population générale 
du département de Pikine. Ph.D. Thesis, Université Cheikh Anta Diop. 

[16] Arahou, T. (2023) LA dermatite atopique a dakar: Une étude multicentrique portant 
sur 301 cas sur une période de 03 ans. Universite cheikh anta diop de Dakar. 

[17] Russell, G., Campbell, D., Fleming, S., Bodner, C., Devereux, G., Godden, D., et al. (2001) 
An Application of the United Kingdom Working Party Diagnostic Criteria for Atopic 
Dermatitis in Scottish Infants. Journal of Investigative Dermatology, 117, 1526-1530.  
https://doi.org/10.1046/j.0022-202x.2001.01579.x 

[18] Mouna, K., Ben Hamouda, M., Hichem, B., Lahouel, M., Monia, Y. and Jameleddine, 
Z. (2022) Evaluation of a Modified Version of the United Kingdom Working Party 
Diagnostic Criteria for Atopic Dermatitis in Tunisia. Dermatitis, 33, S119-S123.  
https://doi.org/10.1097/der.0000000000000966 

[19] Akan, A., Dibek-Mısırlıoğlu, E., Civelek, E., Vezir, E. and Kocabaş, C.N. (2020) Di-
agnosis of Atopic Dermatitis in Children: Comparison of the Hanifin-Rajka and the 
United Kingdom Working Party Criteria. Allergologia et Immunopathologia, 48, 175-
181. https://doi.org/10.1016/j.aller.2019.07.008 

[20] Wollenberg, A., Kinberger, M., Arents, B., Aszodi, N., Avila Valle, G., Barbarot, S., et 
al. (2022) European Guideline (EuroGuiDerm) on Atopic Eczema: Part I—Systemic 
Therapy. Journal of the European Academy of Dermatology and Venereology, 36, 
1409-1431. https://doi.org/10.1111/jdv.18345 

[21] Wollenberg, A., Kinberger, M., Arents, B., Aszodi, N., Avila Valle, G., Barbarot, S., et 
al. (2022) European Guideline (EuroGuiDerm) on Atopic Eczema—Part II: Non-Sys-
temic Treatments and Treatment Recommendations for Special ae Patient Popula-
tions. Journal of the European Academy of Dermatology and Venereology, 36, 1904-
1926. https://doi.org/10.1111/jdv.18429 

[22] Sigg, N., Leducq, S., Barbarot, S., Staumont, D., Ertus, C., Hurson, C., et al. (2025) 
Recommandations françaises pour la prise en charge de la dermatite atopique. An-
nales de Dermatologie et de Vénéréologie-FMC, 5, 493-533.  
https://doi.org/10.1016/j.fander.2025.09.003 

[23] Ait Idir, K., Moubri, M. and Salhi, A. (2017) Prévalence et physiopathologie de la 
dermatite atopique: Mise au point et connaissances actuelles. Batna Journal of Medi-
cal Sciences, 4, 10-14. https://doi.org/10.48087/BJMSra.2017.4103  

[24] Ali, F., Vyas, J. and Finlay, A. (2020) Counting the Burden: Atopic Dermatitis and 

https://doi.org/10.4236/oji.2026.163006
https://doi.org/10.1016/j.jaci.2017.01.011
https://doi.org/10.1111/exd.13514
https://doi.org/10.1007/s40266-020-00750-5
https://doi.org/10.1177/1203475416685077
https://doi.org/10.2500/aap.2018.39.4175
https://doi.org/10.1007/978-3-319-64804-0_8
https://doi.org/10.1046/j.0022-202x.2001.01579.x
https://doi.org/10.1097/der.0000000000000966
https://doi.org/10.1016/j.aller.2019.07.008
https://doi.org/10.1111/jdv.18345
https://doi.org/10.1111/jdv.18429
https://doi.org/10.1016/j.fander.2025.09.003
https://doi.org/10.48087/BJMSra.2017.4103


F. C. Diaz et al. 
 

 

DOI: 10.4236/oji.2026.163006 97 Open Journal of Immunology 
 

Health-Related Quality of Life. Acta Dermato Venereologica, 100, adv00161.  
https://doi.org/10.2340/00015555-3511 

[25] Braun, C., Vocanson, M., Nicolas, J.F. and Nosbaum, A. (2020) Physiopathologie de 
la dermatite atopique et des autres maladies atopiques: Une approche globale est-elle 
possible? Annales de Dermatologie et de Vénéréologie, 147, 11S4-11S11.  
https://doi.org/10.1016/s0151-9638(20)31082-6 

[26] Langan, S.M., Irvine, A.D. and Weidinger, S. (2020) Atopic Dermatitis. The Lancet, 
396, 345-360. https://doi.org/10.1016/s0140-6736(20)31286-1 

[27] Bylund, S., Kobyletzki, L., Svalstedt, M. and Svensson, Å. (2020) Prevalence and In-
cidence of Atopic Dermatitis: A Systematic Review. Acta Dermato Venereologica, 
100, adv00160. https://doi.org/10.2340/00015555-3510 

[28] Huang, E. and Ong, P.Y. (2018) Severe Atopic Dermatitis in Children. Current Al-
lergy and Asthma Reports, 18, Article No. 35.  
https://doi.org/10.1007/s11882-018-0788-4 

[29] Fasseeh, A.N., Elezbawy, B., Korra, N., Tannira, M., Dalle, H., Aderian, S., et al. (2022) 
Burden of Atopic Dermatitis in Adults and Adolescents: A Systematic Literature Re-
view. Dermatology and Therapy, 12, 2653-2668.  
https://doi.org/10.1007/s13555-022-00819-6 

[30] de Bruin-Weller, M., Gadkari, A., Auziere, S., Simpson, E.L., Puig, L., Barbarot, S., et 
al. (2020) The Patient-Reported Disease Burden in Adults with Atopic Dermatitis: A 
Cross-Sectional Study in Europe and Canada. Journal of the European Academy of 
Dermatology and Venereology, 34, 1026-1036. https://doi.org/10.1111/jdv.16003 

[31] Cheng, J., Wu, J.J. and Han, G. (2021) Epidemiology and Characterization of Atopic 
Dermatitis in East Asian Populations: A Systematic Review. Dermatology and Ther-
apy, 11, 707-717. https://doi.org/10.1007/s13555-021-00516-w 

[32] Wu, W., Chan, T.C. and Chu, C. (2022) Asian Type Atopic Dermatitis. CosmoDerma, 
2, Article No. 48. https://doi.org/10.25259/csdm_47_2022 

[33] Barrett, M. and Luu, M. (2017) Differential Diagnosis of Atopic Dermatitis. Immu-
nology and Allergy Clinics of North America, 37, 11-34.  
https://doi.org/10.1016/j.iac.2016.08.009 

[34] Kanda, N., Hoashi, T. and Saeki, H. (2019) The Roles of Sex Hormones in the Course 
of Atopic Dermatitis. International Journal of Molecular Sciences, 20, Article No. 
4660. https://doi.org/10.3390/ijms20194660 

[35] Han, H., Roan, F. and Ziegler, S.F. (2017) The Atopic March: Current Insights into 
Skin Barrier Dysfunction and Epithelial Cell-Derived Cytokines. Immunological Re-
views, 278, 116-130. https://doi.org/10.1111/imr.12546 

[36] Spergel, J.M. and Paller, A.S. (2003) Atopic Dermatitis and the Atopic March. Journal 
of Allergy and Clinical Immunology, 112, S118-S127.  
https://doi.org/10.1016/j.jaci.2003.09.033 

[37] Zheng, T., Yu, J., Oh, M.H. and Zhu, Z. (2011) The Atopic March: Progression from 
Atopic Dermatitis to Allergic Rhinitis and Asthma. Allergy, Asthma and Immunol-
ogy Research, 3, 67‑73. https://doi.org/10.4168/aair.2011.3.2.67 

[38] Spergel, J.M. (2010) Epidemiology of Atopic Dermatitis and Atopic March in Chil-
dren. Immunology and Allergy Clinics of North America, 30, 269-280.  
https://doi.org/10.1016/j.iac.2010.06.003 

[39] Herrant, M., Loucoubar, C., Boufkhed, S., Bassène, H., Sarr, F.D., Baril, L., et al. (2015) 
Risk Factors Associated with Asthma, Atopic Dermatitis and Rhinoconjunctivitis in 
a Rural Senegalese Cohort. Allergy, Asthma & Clinical Immunology, 11, Article No. 

https://doi.org/10.4236/oji.2026.163006
https://doi.org/10.2340/00015555-3511
https://doi.org/10.1016/s0151-9638(20)31082-6
https://doi.org/10.1016/s0140-6736(20)31286-1
https://doi.org/10.2340/00015555-3510
https://doi.org/10.1007/s11882-018-0788-4
https://doi.org/10.1007/s13555-022-00819-6
https://doi.org/10.1111/jdv.16003
https://doi.org/10.1007/s13555-021-00516-w
https://doi.org/10.25259/csdm_47_2022
https://doi.org/10.1016/j.iac.2016.08.009
https://doi.org/10.3390/ijms20194660
https://doi.org/10.1111/imr.12546
https://doi.org/10.1016/j.jaci.2003.09.033
https://doi.org/10.4168/aair.2011.3.2.67
https://doi.org/10.1016/j.iac.2010.06.003


F. C. Diaz et al. 
 

 

DOI: 10.4236/oji.2026.163006 98 Open Journal of Immunology 
 

24. https://doi.org/10.1186/s13223-015-0090-0 

[40] Dégboé, B.E., Koudoukpo, C., Agbéssi, N., Akpadjan, F., Adégbidi, H. and Atadok-
pèdé, F. (2019) Facteurs environnementaux associés à la dermatite atopique de l’en-
fant et de l’adulte dans le service de dermatologie du centre national hospitalier et 
universitaire de Cotonou, Bénin. Annales de Dermatologie et de Vénéréologie, 146, 
A145. https://doi.org/10.1016/j.annder.2019.09.184 

[41] Boguniewicz, M. (2020) Biologics for Atopic Dermatitis. Immunology and Allergy 
Clinics of North America, 40, 593-607. https://doi.org/10.1016/j.iac.2020.06.004 

[42] Boguniewicz, M. and Leung, D.Y.M. (2011) Atopic Dermatitis: A Disease of Altered 
Skin Barrier and Immune Dysregulation. Immunological Reviews, 242, 233-246.  
https://doi.org/10.1111/j.1600-065x.2011.01027.x 

[43] Al-Afif, K.A.M., Buraik, M.A., Buddenkotte, J., Mounir, M., Gerber, R., Ahmed, 
H.M., et al. (2019) Understanding the Burden of Atopic Dermatitis in Africa and the 
Middle East. Dermatology and Therapy, 9, 223-241.  
https://doi.org/10.1007/s13555-019-0285-2 

[44] Sanyal, R.D., Pavel, A.B., Glickman, J., Chan, T.C., Zheng, X., Zhang, N., et al. (2019) 
Atopic Dermatitis in African American Patients Is TH2/TH22-Skewed with TH1/TH17 
Attenuation. Annals of Allergy, Asthma & Immunology, 122, 99-110.e6.  
https://doi.org/10.1016/j.anai.2018.08.024 

[45] Amat, F., Soria, A., Tallon, P., Bourgoin-Heck, M., Lambert, N., Deschildre, A., et al. 
(2018) New Insights into the Phenotypes of Atopic Dermatitis Linked with Allergies 
and Asthma in Children: An Overview. Clinical & Experimental Allergy, 48, 919-934.  
https://doi.org/10.1111/cea.13156 

[46] Noda, S., Suárez-Fariñas, M., Ungar, B., Kim, S.J., de Guzman Strong, C., Xu, H., et 
al. (2015) The Asian Atopic Dermatitis Phenotype Combines Features of Atopic Der-
matitis and Psoriasis with Increased TH17 Polarization. Journal of Allergy and Clin-
ical Immunology, 136, 1254-1264. https://doi.org/10.1016/j.jaci.2015.08.015 

[47] Lunjani, N., Kerbelker, T., Mdletshe, F.B., Hlela, C. and O’Mahony, L. (2024) Pheno-
types, Endotypes and Genotypes of Atopic Dermatitis and Allergy in Populations of 
African Ancestry on the Continent and Diaspora. Frontiers in Allergy, 4, Article ID: 
1203304. https://doi.org/10.3389/falgy.2023.1203304 

[48] Masson E. EM-Consulte. Dermatite atopique.  
https://www.em-consulte.com/article/1055833/dermatite-atopique 

[49] Bellon, N. (2023) Nouveautés dans la prise en charge de la dermatite atopique de 
l’enfant. Journal de Pédiatrie et de Puériculture, 36, 177-185.  
https://doi.org/10.1016/j.jpp.2023.06.001 

[50] Shah, N., Alhusayen, R., Walsh, S. and Shear, N.H. (2018) Methotrexate in the Treat-
ment of Moderate to Severe Atopic Dermatitis: A Retrospective Study. Journal of Cu-
taneous Medicine and Surgery, 22, 484-487.  
https://doi.org/10.1177/1203475418781336 

https://doi.org/10.4236/oji.2026.163006
https://doi.org/10.1186/s13223-015-0090-0
https://doi.org/10.1016/j.annder.2019.09.184
https://doi.org/10.1016/j.iac.2020.06.004
https://doi.org/10.1111/j.1600-065x.2011.01027.x
https://doi.org/10.1007/s13555-019-0285-2
https://doi.org/10.1016/j.anai.2018.08.024
https://doi.org/10.1111/cea.13156
https://doi.org/10.1016/j.jaci.2015.08.015
https://doi.org/10.3389/falgy.2023.1203304
https://www.em-consulte.com/article/1055833/dermatite-atopique
https://doi.org/10.1016/j.jpp.2023.06.001
https://doi.org/10.1177/1203475418781336

	Profile of Lymphocytic and Granulocytic Activities in Senegalese Patients with Atopic Dermatitis According to Disease Duration
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusion
	Consent for Publication
	Author Contributions
	Conflicts of Interest
	References

