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Isolated benign neutropenia in healthy individuals from 
Saudi Arabia’s central region: A comprehensive study

Introduction

Neutrophils are the first line of defense in the immune system 
against microorganisms.[1] Neutropenia is a frequently 
encountered medical condition defined by a decrease in the 
absolute neutrophil count (ANC) to the lower threshold of 
the normal range, which varies by age and racial background. 
The World Health Organization has adopted an ANC threshold 
of 1.8 × 109/L for the definition of neutropenia in European 
adults.[2] Neutropenia can be classified based on degree of 
severity: mild when ANC is between 1.0 and 1.5 × 109/L, 
moderate when ANC is 0.5–1.0 × 109/L, and severe when 
ANC is <0.5 × 109/L.[3,4] Agranulocytosis is a serious condition 
associated with the risk of severe, life-threatening infections, 
and occurs when ANC <0.2 × 109/L.[4] Moreover, neutropenia 
can be categorized as either congenital or acquired, besides 
being acute or chronic. Neutropenia is a key infection risk 
factor.[4] Cancer patients receiving chemotherapy are more 

susceptible to neutropenia and infection.[5] Fever during a 
period of severe neutropenia (ANC <0.5 × 109/L) is referred 
to as febrile neutropenia.[5]

It is notable that certain people of African and Middle Eastern 
ethnicity, who have routine testing, exhibit a normal range of 
ANCs between 0.5 and 1.5 × 109/L.[6] This particular variation 
is referred to as benign ethnic neutropenia (BEN) or benign 
neutropenia (BN).[6] It is not linked to any clear disease burden 
and does not pose an increased risk of infection.[7] It affects 
25–50% of people from Africa and the Middle East.[8] Saudi 
Arabia occupies a large portion of the Arabian Peninsula, 
has an area of around 2,150,000 km2, and has a population 
of 32.175 million people. Saudi citizens represent 58.4% of 
the population, while non-Saudis represent the remainder at 
41.6% (As per the General Authority for Statistics, 2023). 
The prevalence of BN in the central region of Saudi Arabia is 
not well described. A study estimated the prevalence of BN 
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in Jeddah, Saudi Arabia, to be 20%, with an average ANC 
of 1.48 × 109/L, with Saudis having a significantly higher 
prevalence of BN than non-Saudis.[9] A previous study found 
the prevalence of BN in southern and southwest Saudi Arabia 
to range from 11% to 23%.[10] Alqahtani performed a study that 
revealed that the prevalence of BN in the southern and western 
regions of Saudi Arabia varied between 19% and 35%.[11] The 
prevalence of BN shows variation among gender and smoking 
status, with males being more prone to BN and smoking being 
associated with higher ANC risk.[12]

Simply attributing the cause of neutropenia to BN could 
have a major impact on clinical practice. BN in healthy 
Africans may result in an incorrect lowering or delaying of the 
chemotherapy medication dose in cancer patients, leading to a 
suboptimal outcome. African American women, for example, 
have better survival in breast cancer than white women 
because they receive less intensive chemotherapy and a longer 
treatment duration since they have a lower baseline ANC.[13] 
Clozapine, an antipsychotic medication that frequently induces 
neutropenia, is more likely to be suspended in blacks than 
whites.[14] Furthermore, blacks are less likely to use clozapine 
due to agranulocytosis-related concerns.[15] Other concerns 
can arise in patients who have BN, such as the improper 
administration of antibiotics to treat febrile viral diseases and 
unnecessary invasive hematological procedures, such as bone 
marrow biopsies.

The study aimed to evaluate the prevalence of isolated BN 
among healthy participants in the central region of Saudi 
Arabia. A comparative analysis was conducted to evaluate 
the mean ANC and the prevalence of BN across different 
demographic factors such as age, gender, and nationality.

Materials and Methods

Patients and study design
In this retrospective study, we evaluated the medical records 
of participants aged between 18 and 55 who had complete 
blood count tests as part of regular check-up or follow-up 
care for chronic health issues in an outpatient setting at 
Dr. Sulaiman Al-Habib Hospital in Saudi Arabia, Al Qassim 
region. There were no restrictions on gender or body mass 
index. Laboratory testing was conducted between April and 
September 2022, and participants were chosen randomly from 
men and women. The total number of participants who were 
first screened was 28717 [Figure 1]. The final analysis included 
10,442 participants after excluding those who were outside 
the age limit, had abnormal hemoglobin or platelets, had an 
abnormal biochemical profile, or did not meet other criteria. We 
defined neutropenia at ANC <1.5 × 109/L. The medical records 
of patients with neutropenia <1.5 × 109/L were reviewed to 
obtain demographic information. Exclusion criteria were 
used to rule out any pre-existing health conditions that could 
contribute to neutropenia, such as patients with malignancies 

or rheumatological disorders and patients who have already 
received chemotherapy or radiation therapy. The following 
exclusion criteria were used to estimate the white blood cell 
(WBC) reference range: “Any significant abnormalities in 
the renal or liver tests, hemoglobin levels of <11 g/dL or 
>18 g/dL, thrombocytopenia (<150 × 109/L), platelet counts 
>450 × 109/L, and WBCs >11 × 109/L were ruled out.

Blood extraction began by cleaning the skin with an antiseptic 
solution, followed by tightening a tourniquet around the upper 
arm to point out the vein. After that, a needle was inserted 
to extract 4 mL of fresh whole blood into anticoagulated 
tubes containing Ethylenediamine tetraacetic acid, which 
was processed within 4 h of collection. The extraction area 
was bandaged to stop any bleeding. The extracted blood was 
bottled, got a label sample, and was submitted to a laboratory 
for analysis. We utilized the CELL-DYN Ruby system, 
which is an automated hematology analyzer with numerous 
parameters designed for in vitro diagnostics in clinical 
laboratories. To determine Red Blood Cells (RBCs), WBCs, 
and platelets, the used equipment was (Multi-Angle Polarized 
Scatter Separation) technology with laser flow cytometry.

Statistical analysis
Before being imported into an Excel datasheet, the patient’s 
data were de-identified for any identifying information. After 
extraction, the data were revised, coded, transferred, and 
analyzed using the Statistical Package for the Social Sciences, 
version 26 (SPSS, IBM, TX, USA). The data had been verified 
for accuracy and missing information. All scale parameters were 
subjected to a normal distribution analysis. Data for gender, 
nationality, and age were stratified into two groups: male and 
female, Saudi and non-Saudi, young adults (18–30 years old), 
and middle-aged adults (31–55 years old), respectively. 
Descriptive analyses using the mean, median (range), and 
standard deviation were utilized to assess the prevalence of 
neutropenia in the selected participants. P < 0.05 was considered 
statistically significant at a 95% confidence interval.

(N = 28717) 
Total initial screen in the Qassim region

(N=18274) participants were excluded due to being over the age limit
(18–55 years), having hemoglobin <11 or >18 g/dL, white blood

cells >11*109/L, or platelets <150 or >450*109/L,  having an abnormal
biochemical profile, or other factors

(N=10442) 
Total participants included in the final analysis

Figure 1: Flowchart of participant screening and exclusion
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Ethical approval
The Research Ethics Committee of the Al-Habib Research 
Center in Saudi Arabia granted ethical approval with 
study number RC23.05.11. All personal information about 
participants were kept confidential. The Research Ethics 
Committee waived the participants’ consent due to the use 
of completely anonymized data with no associated harm. All 
procedures performed and patient confidentiality were carried 
out in compliance with the institution’s ethical standards, 
the national research committee in KSA, and the Helsinki 
Declaration.

Results

The final analysis included 10,442 participants, 68% males 
and 32% females, while 92.77% were Saudis and 7.23% were 
non-Saudis. About 64.63% of the participants were between 
the ages of 31 and 55, while 35.36% were between the ages of 
18 and 30. The mean age among all participants was 35 ± 9.2, 
and the mean ANC was 4.55 ± 1.8. Table 1 summarizes 
the demographic data (gender, age, and nationality) of all 
participants and neutropenic patients.

The prevalence of neutropenia was found to be 2.82% across 
the entire cohort of participants, with most neutropenic 
participants having mild (78%) or moderate neutropenia 
(19%). The prevalence of neutropenia was 4.5% in male 
participants and 2% in female participants. The prevalence of 
neutropenia was 2.8% in Saudi participants and 3% in non-
Saudi participants. The gender distribution among neutropenic 
participants was 51.5% male and 48.5% female. Most of the 
neutropenic participants were of Saudi nationality (92.2%), 
while the remaining were non-Saudi (7.8%). The mean age 

among neutropenic participants was 35 ± 10.06, and their 
mean ANC was 1.18 ± 0.25.

The mean ANC among male neutropenic participants was lower 
(1.17 ± 0.26) than female participants (1.20 ± 0.25); however, 
the differences were not statistically different (P = 0.3138). 
The mean ANC among Saudi neutropenic participants was 
lower (1.17 ± 0.25) than non-Saudi participants (1.23 ± 0.25); 
however, the differences were not statistically different 
(P = 0.3578) [Table 2].

The mean values of the neutropenic participants were 
separated into three groups based on gender and degree 
of neutropenia (mild ANC 1–1.5 × 109/L, moderate ANC 
0.5–1 × 109/L, and severe ANC <0.5 × 109/L) [Table 3]. There 
were no statistically significant differences between the male 
and female groups concerning neutropenia degree (mild, 
moderate, and severe).

Discussion

The prevalence of isolated neutropenia in Saudi Arabs was not 
well established. To the best of our knowledge, this is the first 
study from the central region of Saudi Arabia that assesses 
the prevalence of isolated neutropenia. The final analysis of 
this study included 10,442 participants after excluding non-
eligible participants. The prevalence of BN varies from region 
to region worldwide, as well as within Saudi Arabia. We think 
that the most likely cause of this isolated neutropenia is BEN. 
The present study revealed that the prevalence of isolated BN 
in the central region of Saudi Arabia was found to be 2.82% 
across the entire cohort of participants, with a mean ANC 
among all participants of 4.55 × 109/L.

Table 1: Demographic characteristics among all participants and 
neutropenic patients<1.5×109/L
Variable All participants Neutropenic

n=10442 (%) n=295 (%)

Gender

Male 3342 (32) 152 (51.5)

Female 7100 (68) 143 (48.5)

Nationality

Saudi 9687 (92.77) 272 (92.2)

Non-Saudi* 755 (7.23) 23 (7.8)

Age

Adults (18–30 years) 3693 (35.36) 119 (40.33)

Adults (31–55 years) 6749 (64.63) 176 (59.66)

Mean±SD (years) 35±9.2 35±10.06

ANC×109/L

Mean±SEM 4.55±1.8 1.18±0.25
*Other countries included: Egyptians, Kuwaiti, Indian, Kuwaiti, German, Sudanese, Jordanian, 
Filipino, Scottish, Iraqi, Lebanese, Pakistani, Syrian, British, Argentine, Yemeni, Palestinian, 
Sao Tomean, Chadian, Somalian, Moroccan, Nigerian, Indonesian, Serbian, Palauan, Tunisian, 
Bengali, Turkish, Chinese, Afghan, Romanian, Panamanian, Malaysian, South African, 
Sri Lankan, Ecuadorean, Dutch (Netherlands), American, etc., SD: Standard deviation, 
ANC: Absolute neutrophil counts 

Table 2: Mean values and standard deviation of all the 
neutropenic participants stratified by gender and nationality
Gender Male n=152 Female n=143 P‑value 

ANC×109/L* 1.17±0.26 1.20±0.25 0.3138

Nationality Saudi n=272 Non‑Saudi n=23

ANC × 109/L* 1.17±0.25 1.23±0.25 0.3578
*The data were given as a mean±SD. SD: Standard deviation, ANC: Absolute neutrophil counts

Table 3: The mean values and standard deviation of the neutropenic 
participants stratified by gender and degree of neutropenia

Male Female P‑Value

ANC 1–1.5×109/L
(n=232)

113

1.29±0.14

119

1.28±0.15 0.6006ANC×109/L*

ANC 0.5–1×109/L
(n=57)

37

0.83±0.11

20

0.85±0.11 0.5151ANC×109/L*

ANC<0.5×109/L
(n=6)

2

0.43±0.05

4

0.41±0.04 0.6175ANC × 109/L*
*The data were given as a mean±SD. SD: Standard deviation, ANC: Absolute neutrophil counts
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We found a lower mean ANC in Saudi neutropenic 
participants (1.17 × 109/L) compared to non-Saudi participants 
(1.23 × 109/L); however, the differences were not statistically 
different. This finding suggests that BEN is more prevalent 
among specific ethnic groups. Consanguineous marriages 
are prevalent in Saudi Arabia, which could explain why BN 
has a higher prevalence in Saudi Arabia compared to non-
Saudi participants. The average ANC in the black-American 
population is lower than that of the Caucasian and Mexican-
American populations.[12] This difference could be explained 
by ethnic variation.

Our findings are significantly lower than those demonstrated in 
a previous study by Alqahtani, who reported that the prevalence 
of BN varied between 19% and 35% in the southern and 
western parts of Saudi Arabia.[11] The possible explanations for 
this high frequency are altitude factors (the southern region is 
2200 m above sea level) and underlying ethnic neutropenia. 
We found a much lower value of neutropenia concerning 
those reported by Awan et al., who found the prevalence of 
BN in southern and southwest Saudi Arabia to range from 
11% to 23%.[10] The present study contradicted prior research 
in Jeddah, through the western region of Saudi Arabia, which 
estimated the prevalence of BN to be 20% with an average 
ANC of 1.48 × 109/L.[9] The close location of the southern and 
western regions of Saudi Arabia to the African continent may 
also contribute to the migration of African-origin populations 
to the Arabian Peninsula, which may explain the higher 
prevalence of neutropenia in these parts of the country.

Our results are consistent with the previous results in which 
the prevalence of neutropenia varied among genders, with 
males being more prone to neutropenia and being associated 
with a lower ANC.[12]

The association between the BEN and a genetic deletion of 
the Duffy antigen receptor for chemokines (null genotype) 
has been widely recognized. This genotype, which is the 
consequence of a single-nucleotide polymorphism, is believed 
to confer an advantage in malaria protection.[6] The Duffy-null 
phenotype (Fy a-b-) was found to be around 61% popular 
in Saudi Arabia. Therefore, Duffy-null phenotype-induced 
BEN may be contributing to the reported cases of isolated 
neutropenia in Saudi Arabia.[16] The lack of Duffy antigen 
in blood groupings can be utilized to assess the presence of 
BEN. If established, this will provide a simple method for 
diagnosing BEN in the appropriate clinical setting without 
comprehensive testing.[17]

Most general practitioners assume isolated mild neutropenia 
to be a serious illness when treating patients in the primary 
care setting; nevertheless, benign causes of neutropenia are 
more likely to be the etiology.[18] In patients with BEN, a 
bone marrow biopsy and aspiration reveal normal cellularity 
and leukocyte maturation.[19] The long-term prognosis is 
favorable, and there appears to be no risk of developing 

an infection.[20] Chronic, isolated mild neutropenia is 
exceedingly unlikely to result in serious diagnoses, such 
as hematological malignancies.[21] Patients with isolated 
neutropenia frequently have comprehensive laboratory 
investigations, including invasive procedures such as bone 
marrow biopsy, without any clear diagnosis. Despite that, 
the appropriate approach to neutropenic outpatients can be 
established in the appropriate clinical context.[4] The presence 
of stable, isolated mild-to-moderate neutropenia in patients of 
African or Middle Eastern ethnicity in an outpatient setting 
without a history of recurrent or severe infection with a normal 
physical examination and the absence of alarming findings 
in blood films all support the diagnosis of BEN.[7] Severe 
congenital neutropenia is typically diagnosed in childhood 
and is characterized by severe neutropenia, an increased risk 
of infections, extra-hematological features, and a higher risk 
of developing acute leukemia.[22] Cyclic neutropenia is caused 
by mutations in the ELANE gene, a rare cause of neutropenia 
characterized by recurrent aphthous ulcers, and/or infections 
as well as a fluctuation in neutrophil count every 3 weeks.[23]

The findings of this study should help clinicians understand 
the magnitude of isolated BN in our population. To avoid 
a significant impact on clinical practice by attributing 
neutropenia in our populations to BEN, longer-term follow-
up and further prospective studies are required. Nevertheless, 
the present study has several limitations, including the fact 
that it was conducted in a single center, making it difficult to 
extrapolate results to the whole central area of Saudi Arabia. 
Furthermore, we evaluated the ANC value using single 
measurements; hence, the fluctuations over time in the ANC 
could not be confirmed.

Conclusion

The findings of this study indicate that the prevalence of 
isolated BN in the central region of Saudi Arabia was lower 
than anticipated. The practical implications of these findings 
remain to be determined; however, we recommend that 
clinicians review the patient’s age, ethnicity, and clinical 
setting when assessing the need for a diagnostic workup for 
neutropenia.
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