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Abstract
Background and aim
Pancytopenia is a clinical condition characterized by the simultaneous reduction of red blood cells, white
blood cells, and platelets. It generally arises from conditions associated with bone marrow dysfunction or
increased peripheral consumption of blood cells. Understanding the regional etiological models of
pancytopenia is of paramount importance for optimizing diagnostic and therapeutic strategies specific to
the local population. This study aimed to identify the etiological causes and examine the distribution of
incidence rates in patients presenting with pancytopenia in Istanbul and cases referred from across Turkey.

Methods
This retrospective study was conducted between January 2008 and November 2010 in the general internal
medicine clinic of a tertiary care training and research hospital serving a large population. The study
included 112 adult patients newly diagnosed with pancytopenia who had complete clinical and laboratory
data. Data were obtained through detailed laboratory analyses, diagnostic tests, and clinical evaluations.

Results
Of the 112 patients, the female-to-male ratio was 1.8:1, and the mean age was 56.5 years, with the most
common age group being 70-79 years (19.6%, n=22). Pancytopenia was most frequently caused by vitamin
B12 deficiency and hypersplenism (20.5%, n=23). These were followed by hematological malignancies (acute
leukemia, lymphoma, and multiple myeloma) at 16% (n=18), infections and myelodysplastic syndromes at
10.7% (n=12), drug-induced pancytopenia at 5.4% (n=6), systemic lupus erythematosus at 4.5% (n=5),
metastatic solid organ tumors at 3.6% (n=4), and aplastic anemia at 1.8% (n=2).

Conclusion
This study demonstrated that the most common causes of pancytopenia in the evaluated patient group in
Istanbul and cases referred from across Turkey were vitamin B12 deficiency and hypersplenism. This finding
underscores the importance of prioritizing systemic conditions over hematological malignancies in the
diagnostic process. Accurate identification of underlying causes and improved patient management require
a structured diagnostic approach involving thorough clinical evaluations and targeted investigations tailored
to regional characteristics.
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Keywords: aplastic anemia, brucellosis, hematological malignancies, hypersplenism, megaloblastic anemia,
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Introduction
Pancytopenia is a clinical syndrome characterized by the simultaneous reduction of red blood cells (RBCs),
white blood cells (WBCs), and platelets, often signifying an underlying disorder such as bone marrow
dysfunction or excessive peripheral consumption of blood cells [1]. The clinical spectrum ranges from
asymptomatic cases to severe complications that can rapidly become life-threatening [2]. This variability
necessitates careful clinical evaluation and a systematic approach to diagnosis and treatment.

Patients with pancytopenia typically present with symptoms such as pallor, fatigue, bleeding tendencies,
bruising, or susceptibility to infections. However, in some cases, pancytopenia is incidentally detected
during routine blood tests. The etiological causes of pancytopenia exhibit significant variability influenced
by factors such as age, sex, ethnicity, socioeconomic conditions, cultural habits, and endemic diseases [3].
While regional variations exist, common causes of pancytopenia include nutritional deficiencies,
hypersplenism, infections, hematological malignancies, and aplastic anemia [4].
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Identifying the underlying causes is crucial for ensuring accurate treatment and assessing prognosis. The
diagnostic process fundamentally relies on comprehensive evaluations, including medical history, physical
examination, and laboratory testing. In cases where non-invasive methods prove insufficient, advanced
procedures such as bone marrow biopsy play a pivotal role. Treatment involves managing symptoms and
addressing underlying causes, with advanced interventions such as blood transfusion, stem cell therapy, or
bone marrow transplantation utilized when necessary [5]. Evaluating variations in diagnostic and treatment
approaches by considering regional characteristics may increase the effectiveness of patient management.
Despite the significant effect of epidemiological factors on the clinical presentation of pancytopenia, studies
examining the etiological distribution of pancytopenia in Istanbul and cases referred from across Turkey
remain notably limited.

This study aimed to identify the most common underlying causes of pancytopenia in patients presenting
with this condition and to fill the existing knowledge gap by providing comprehensive data on its
distribution. Conducted in the internal medicine clinic of a high-volume tertiary healthcare institution that
serves as a national referral center for suspected cases of pancytopenia, this study sought to elucidate both
regional and national epidemiological patterns of the condition. Furthermore, the findings are expected to
contribute to improving early diagnosis and optimizing diagnostic and treatment processes for clinicians by
providing data on the causes of pancytopenia.

Materials And Methods
This study was conducted between January 2008 and November 2010 in the Department of Internal Medicine
at Vakıf Gureba Training and Research Hospital. All adult patients confirmed to have pancytopenia, with
complete clinical and laboratory data, and meeting the inclusion criteria were enrolled in the study through
outpatient clinics or emergency services.

Selection criteria
For the diagnosis of pancytopenia, the threshold values for hemogram parameters were defined as white
blood cell count ≤4.5x10³/µL, hemoglobin <13 g/dL for men, hemoglobin <12 g/dL for women, and platelet
count ≤150x10³/µL. Adult patients newly diagnosed with pancytopenia showing reductions in all three blood
cell lineages were included in the study. Excluded from the study were patients with previously identified
causes of pancytopenia who were undergoing treatment, individuals who had recently received blood
transfusions, patients undergoing chemotherapy or radiotherapy, those with congenital disorders such as
thalassemia or sickle cell anemia, pregnant women, and patients under 16 years of age. Furthermore,
individuals with incomplete medical records, laboratory results, or patient histories were excluded from the
study.

Laboratory analysis
Biochemical analyses were performed in the central laboratory of Vakıf Gureba Training and Research
Hospital. Venous blood samples were collected in tubes containing ethylenediaminetetraacetic acid
(Franklin Lakes, NJ: Vacutainer; Becton, Dickinson and Company) for hemogram parameter measurements
and analyzed within two hours. Complete blood count results were obtained using an Abbott Cell Dyn3700
analyzer (Gurnee, IL: Abbott Laboratories). It was verified that all internal and external quality control
results remained within acceptable ranges throughout the analytical process. The reference ranges for
laboratory parameters were based on institutional laboratory standards.

Diagnostic evaluation process and variables
Detailed patient histories, including age, sex, occupation, place of residence, medication use, and alcohol
consumption, were documented in detail. Based on anamnesis and physical examination findings, further
diagnostic evaluations were performed to confirm potential and differential diagnoses. Non-invasive
laboratory tests and imaging methods were prioritized during the diagnostic process.

As part of routine clinical management, the patients underwent basic hematological tests such as complete
blood count, peripheral blood smear, and reticulocyte count. To assess nutritional anemia, serum iron,
serum ferritin, vitamin B12, and folic acid levels were measured. Additional tests were performed on selected
patients in accordance with clinical suspicion. In cases of clinical suspicion, thyroid and liver function tests,
anterior pituitary hormones, anti-nuclear antibodies, and anti-dsDNA autoantibodies were examined. To
rule out or confirm infectious causes, advanced tests such as hepatitis and HIV serology, the Rose Bengal test
and standard tube agglutination test for brucellosis, the Widal test for Salmonella infection, a thick blood
smear for malaria diagnosis, and blood cultures were performed. When the condition was suspected to have
a bone marrow origin, bone marrow aspiration and biopsy were conducted. Abdominal ultrasonography was
performed to evaluate underlying abdominal pathologies.

Due to the retrospective nature of the study, no additional written consent was obtained from the patients;
however, during hospital admission, all patients routinely provided written consent for the use of
information obtained during diagnostic and treatment procedures for scientific purposes. The study did not
include any interventions or experimental procedures beyond routine clinical care. The researchers recorded
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findings obtained solely from standard diagnostic and treatment procedures without influencing clinical
management.

Statistical analysis
The collected data were organized using Microsoft Excel (Redmond, WA: Microsoft) and analyzed with IBM
SPSS Statistics version 20.0 for Windows (Armonk, NY: IBM Corp.). As the study did not include a
comparative analysis, descriptive statistics were employed to examine the distribution of age groups, sex,
and etiological causes. The normality of continuous variables was assessed using the Shapiro-Wilk test.
Categorical variables were presented as frequencies and percentages, whereas numerical variables were
reported as mean±standard deviation or median (Q1-Q3) values, depending on the data distribution.

Results
Of the 112 patients included in the study, 72 were female (64.3%) and 40 were male (35.7%), resulting in a
female-to-male ratio of 1.8:1. The patients’ ages ranged from 16 to 94 years, with a mean age of 56.50±20.7
years. The most common age group was 70-79 years (n=22, 19.6%), followed by 60-69 years (n=21, 18.8%)
and 20-29 years and 80-89 years (each n=14, 12.5%). The demographic characteristics of the patients are
presented in Table 1, and the age distribution by decades is presented in Figure 1.

Variables n (%)a Reference values Units

Age (mean±SD) in years 56.50±20.72 - -

Female 72 (64.3) - -

Male 40 (35.7) - -

WBC count 3.05±0.99 4.5-10.0 x10³/µL

RBC count 2.94±0.88 4.1-5.9 x10³/mm³

Hemoglobin 8.12±2.49 12.5-16.0 (female), 13.5-18.0 (male) g/dL

Hematocrit 25.72±6.28 37-47 (female), 40-52 (male) %

Platelet count 85.83±37.11 150-400 x10³/µL

Severe anemia 21 (18.7) ≤7 g/dL

Severe neutropenia 7 (6.3) ≤500 mm³

Severe thrombocytopenia 7 (6.3) ≤20,000 x10³/µL

TABLE 1: Demographic and laboratory characteristics of the patients.
aThe values are presented as mean±standard deviation for continuous variables and as n (%) for categorical variables.

WBC: white blood cell count; RBC: red blood cell count

Note: Empty cells are indicated with a hyphen (-).
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FIGURE 1: Distribution of patients by age (in years) groups,
representing the proportion and number of patients in each decade.

In the evaluation of patients’ hematological parameters, the mean values for leukocyte, erythrocyte,
hemoglobin, hematocrit, and platelet counts were determined. The analysis revealed severe
thrombocytopenia (platelet count <20,000x10³/µL) in seven patients (6.3%), severe anemia (hemoglobin <7
g/dL) in 21 patients (18.9), and severe neutropenia (neutrophil count <500/mm³) in seven patients (6.3%).
The details of these hematological findings are presented in Table 1. The most common etiological causes
were vitamin B12 deficiency (n=23, 20.5%) and hypersplenism (n=23, 20.5%). The etiological causes and
their frequencies among all patients with pancytopenia are summarized in Figure 2.

FIGURE 2: Etiological distribution of pancytopenia among patients.

Among the 23 patients with vitamin B12 deficiency, 12 were male (52.2%) and 11 were female (47.8%), with
a mean age of 65.2±15.5 years. Vitamin B12 deficiency was most commonly observed in the 50-59 years and
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80-89 years age groups (n=6, 26.0% each).

Of the 23 patients with pancytopenia due to hypersplenism, 19 were female (82.6%) and four were male
(17.4%). Liver cirrhosis was the cause in the majority of cases (n=18, 78.2%). Among patients with liver
cirrhosis, 14 were female (77.7%) and four were male (22.3%). Other causes of hypersplenism included
idiopathic hypersplenism, non-cirrhotic portal hypertension, and hereditary spherocytosis. The mean age of
patients with liver cirrhosis was 59.7±15.6 years, with the highest proportion observed in the 60-69 years
age group (n=8, 44.4%). The causes and frequencies of hypersplenism-related pancytopenia are summarized
in Table 2.

Etiology n (%) Male, n (%) Female, n (%)

Liver cirrhosis 18 (78.3) 4 (17.4) 14 (60.9)

Idiopathic hypersplenism 2 (8.7) N/A 2 (8.7)

Non-cirrhotic portal hypertension 2 (8.7) N/A 2 (8.7)

Hereditary spherocytosis 1 (4.3) N/A 1 (4.3)

Total 23 (100.0) 4 (17.4) 19 (82.6)

TABLE 2: Distribution of hypersplenism-related pancytopenia.
N/A: not available

Hematological malignancies were identified in 18 patients (16.0%). Among 10 patients diagnosed with acute
leukemia (8.9%), five were female and five were male. In females, two had acute myeloid leukemia (AML)
and three had acute lymphoblastic leukemia (ALL), while in males, three had AML and two had ALL. The
mean age was 55.4 years for those with ALL and 47.4 years for those with AML. Multiple myeloma was
identified in four patients (3.6%) (two females, two males) with a mean age of 76.2 years. Of the three
patients diagnosed with lymphoma, one had Hodgkin lymphoma and two had non-Hodgkin lymphoma. In
addition, hairy cell leukemia was identified in a 63-year-old male patient.

Myelodysplastic syndromes caused pancytopenia in 12 patients (10.7%), with five males (41.6%) and seven
females (58.4%). The mean age was 69.9±15.3 years, with the highest proportion in the 70-89 years age
group (33.3%).

Pancytopenia due to infectious diseases was observed in 12 patients (10.7%), including five males (41.6%)
and seven females (58.4%). The most frequent cause was sepsis, detected in six patients, with ages ranging
from 36 to 83 years. Causes of sepsis included pneumonia (n=3), infective endocarditis (n=1), and unknown
causes (n=2). Additionally, brucellosis was detected in three patients and Salmonella paratyphi infection in
one patient. The details of infectious causes are given in Table 3.

Etiology n (%) Male, n (%) Female, n (%)

Sepsis 6 (50.0) 4 (33.3) 2 (16.7)

Brucellosis 3 (25.0) 1 (8.3) 2 (16.7)

Salmonella paratyphi 1 (8.3) N/A 1 (8.3)

Viral infections 2 (16.7) N/A 2 (16.7)

Total 12 (100.0) 5 (41.7) 7 (58.3)

TABLE 3: Distribution of infectious diseases causing pancytopenia.
N/A: not available

Pancytopenia due to systemic lupus erythematosus (SLE) (n=5, 4.5%) and drug use (n=6, 5.4%) occurred
exclusively in female patients. All patients diagnosed with SLE were in their reproductive period. Drugs
responsible for drug-induced pancytopenia included linezolid, clonazepam, interferon-alpha, hydroxyurea,
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azathioprine, and carbamazepine. Two patients (1.8%) were diagnosed with aplastic anemia (a 20-year-old
female and a 48-year-old male). Additionally, pancytopenia due to hyperthyroidism was identified in a 61-
year-old female and iron deficiency in a 21-year-old female.

Five patients (4.5%) remained undiagnosed. Of these patients, three died during the diagnostic process, and
two were discharged upon their own request. A total of eight patients (7.1%) died during their hospital stays.
Causes of death included sepsis (n=2; ages 67 and 87 years), metastatic prostate carcinoma (n=1; age 53
years), ALL (n=1; age 61 years), AML (n=1; age 55 years), and unknown causes (n=3; ages 18, 53, and 84
years). Among these, an 18-year-old female patient exhibited blasts consistent with acute leukemia in the
peripheral smear, but due to the absence of a biopsy before her death, she was classified as undiagnosed.

Discussion
Pancytopenia is not a disease in itself but rather an indicator of an underlying clinical condition, and in
some cases, it may serve as the initial manifestation of rapidly progressive and life-threatening disorders
such as hematological malignancies (e.g., acute leukemia and myelodysplastic syndromes) or severe
infections (e.g., sepsis) [6]. Therefore, developing a comprehensive diagnostic algorithm and adopting a
multidisciplinary approach in cases where an initial diagnosis cannot be established is of critical importance.
Our study explored the most common causes of pancytopenia in Turkey and shed light on regional
variations in these causes. These findings can contribute to the establishment of swift and effective
diagnostic processes in clinical practice.

In our study, the two most frequent causes of pancytopenia were identified as vitamin B12 deficiency and
hypersplenism, accounting for nearly half of all cases. The majority of hypersplenism cases were associated
with liver cirrhosis, indicating that nutritional deficiencies, viral hepatitis, and chronic liver diseases play a
significant role in the etiology of pancytopenia in Istanbul and cases referred from across Turkey. In
addition, infectious diseases, particularly endemic illnesses such as brucellosis and Salmonella infections,
have noteworthy effects on pancytopenia, although they contribute to a smaller number of cases. On the
other hand, primary hematologic diseases originating in the bone marrow (e.g., acute leukemia, lymphoma,
and multiple myeloma) were observed less frequently in our study.

Vitamin B12 deficiency can result from various causes, including inadequate dietary intake, eating disorders,
alcoholism, intrinsic factor deficiency, and malabsorption [7,8]. Pancytopenia due to vitamin B12 deficiency
is observed in 5% of individuals with this deficiency, with prevalence rates reaching up to 74% in low
socioeconomic conditions [9,2]. Both our study and similar research conducted in Turkey identified vitamin
B12 deficiency as one of the most common causes of pancytopenia [10,11]. The diagnosis is supported by
findings such as macrocytic red blood cells and hypersegmented neutrophils in the peripheral smear, along
with neurological symptoms, ataxia, and a positive Romberg test. Observing a reticulocyte response on days
4-7 after appropriate replacement therapy and examining hypercellular findings in the bone marrow, if
necessary, can strengthen the diagnosis [12]. Early diagnosis and treatment can prevent unnecessary costly
tests and serious hematologic and neurologic complications.

Hypersplenism is a significant clinical condition causing pancytopenia through sequestration and
destruction of blood cells due to splenomegaly. In our study, hypersplenism was identified as one of the
frequent causes of pancytopenia, a result consistent with the literature [10]. However, there are regional
variations in the distribution of factors leading to hypersplenism, and this situation directly influences
treatment approaches. In Turkey, hypersplenism often results from chronic liver diseases associated with
hepatitis B and C infections. Although its frequency has declined with routine vaccination programs,
hypersplenism remains the most common cause [13]. In Western countries, alcohol consumption plays a
more dominant role in the etiology of liver cirrhosis compared to other factors [14,15]. In contrast, endemic
infections such as malaria and visceral leishmaniasis are prevalent causes of hypersplenism in developing
countries [16-19]. Simple liver function tests, e.g., albumin, prothrombin time, and international normalized
ratio, as well as imaging methods such as ultrasonography, can provide a rapid and effective assessment.

Infectious diseases hold a significant place in the etiology of pancytopenia, with brucellosis and Crimean-
Congo hemorrhagic fever being particularly notable in Turkey [20,21]. Although malaria has been
eradicated, it remains an etiological consideration in migrant populations [22]. In our study, brucellosis
cases were observed among individuals engaged in livestock farming in Eastern Anatolia, and one patient
presented with enteric fever. While pancytopenia cases caused by viral infections (e.g., Parvovirus B19) often
resolve spontaneously, severe infections such as sepsis, as observed in our study, are associated with high
mortality rates and require multidisciplinary care. Familiarity with local endemic diseases can facilitate
diagnosis and enable effective management. Furthermore, simple and economical methods such as thick
blood smear, viral serology, and agglutination tests can rapidly diagnose these conditions without requiring
complex testing processes.

Primary bone marrow disorders such as myelodysplastic syndrome, hematologic malignancies, and aplastic
anemia are among the most common causes of pancytopenia in Western societies, but their frequency was
lower in our study [23,24]. Myelodysplastic syndrome is generally a disease of advanced age, and in our
study, the majority of patients were aged 70-90 years, supporting this observation. Aplastic anemia was
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identified at a low rate in our study; however, it is more prevalent in Asian and Far Eastern countries, where
it is often linked to environmental factors such as pesticide exposure [25,26].

The frequency of diseases leading to pancytopenia varies according to regional etiological differences as well
as patient age and sex [2]. In our study, the female-to-male ratio was found to be higher in favor of women, a
finding consistent with the study by Erişmiş et al. [11]. The higher prevalence of hypersplenism, SLE, and
drug-induced causes among female patients may have contributed to this distribution. Furthermore, factors
such as the relatively young age of our patient population and the study being conducted in an internal
medicine clinic, where systemic diseases are predominantly evaluated, may have affected these results.
Similar findings were reported in a study by Yokuş and Gedik, which demonstrated that chronic liver
diseases were more common in older female patients, whereas drug use and autoimmune diseases were more
frequently observed in younger patients [10]. However, studies focusing primarily on hematological
disorders have shown that sex distribution may vary across different age groups and geographical regions
[27-29]. The fact that all lupus patients in our study were women of reproductive age further supports the
role of age and sex as determinants in differential diagnosis.

Drug-induced pancytopenia is a severe adverse effect associated with various medications. Although it is
most frequently linked to chemotherapeutic agents that affect bone marrow, other drug classes, including
antibiotics, anticonvulsants, antithyroid agents, and non-steroidal anti-inflammatory drugs, can also induce
pancytopenia [30]. In our study, cases of drug-induced pancytopenia were predominantly associated with
agents used in the treatment of rheumatologic and neurological disorders, with all affected patients being
female. This finding underscores the need for a more careful assessment of the effect of certain diseases and
their treatments on vulnerable populations. In hematological disorders accompanied by hypersplenism, the
use of tyrosine kinase inhibitors has been associated with fatal complications such as spontaneous splenic
rupture [31]. This emphasizes the necessity of cautious medication management in high-risk patient groups.
Particularly for female patients, closer follow-up and regular hematological monitoring may be crucial for
the early detection and prevention of potential complications. These findings highlight the significance of
medication use in differential diagnosis, reinforcing the need for taking a detailed patient history and, when
necessary, discontinuing suspected drugs and exploring alternative treatment options.

Rarely observed conditions in our study, such as Graves’ disease and iron deficiency anemia, are typically
reported as rare case reports in the literature [32,33]. These findings highlight the need for careful
evaluation of clinical clues and emphasize the importance of a comprehensive and individualized approach
in managing pancytopenia.

Our findings emphasize the importance of considering regionally prevalent diseases, sex, age, underlying
chronic conditions, and the medical agents used in their treatment when evaluating the etiology of
pancytopenia. This approach may assist clinicians in developing diagnostic strategies and prioritizing
relevant laboratory tests. The identification of common and rapidly diagnosable causes such as vitamin B12
deficiency and hypersplenism may facilitate early intervention and improve patient outcomes. To validate
these findings and improve their applicability to broader populations, there is a need for prospective,
multicenter, and comprehensive studies that are not limited to a specific department.

Among the strengths of this study are its relatively large sample size and the determination of pancytopenia
causes in all patients except those who died. Furthermore, the inclusion of the entire adult population allows
for a more comprehensive evaluation compared to hematology-based studies, which predominantly focus on
hematological malignancies and typically target older age groups. However, the study also has certain
limitations. Due to the retrospective design, there is an inherent risk of selection bias and missing data,
which may have affected the accuracy and generalizability of the findings. Since the data were obtained from
patient records, some clinical information and laboratory parameters may not have been consistently
documented. In addition, although the study was conducted in a center serving a broad region, its results
may have been influenced by local health issues and demographic factors. Due to the restriction of the study
population to patients referred to the internal medicine department, the findings may not fully represent the
general population. Moreover, the exclusion of pediatric patients prevents an evaluation of congenital
causes of pancytopenia. Lastly, while all laboratory tests were performed in a single accredited laboratory,
limitations related to preanalytical factors, such as sample handling, storage conditions, and analytical
techniques, may have influenced the results. Prospective studies employing standardized data collection
methods in the future can contribute to a more robust validation of our findings.

Conclusions
Our study demonstrated that the most common etiological causes of pancytopenia in adult patients
presenting in Istanbul and cases referred from across Turkey were vitamin B12 deficiency and
hypersplenism. This finding underscores the need to prioritize non-hematological causes and chronic
diseases over primary bone marrow disorders in internal medicine practice. In addition, the effect of
endemic infections on pancytopenia has been noted. Including a broad spectrum of clinical evaluations, our
study emphasizes the importance of comprehensive diagnostic approaches and provides valuable data that
can guide daily clinical practice. However, broader, multicenter, and prospective studies are needed to
improve the generalizability of the results.

 

2025 Çordan et al. Cureus 17(2): e79485. DOI 10.7759/cureus.79485 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  İlker Çordan, Tufan Tukek

Acquisition, analysis, or interpretation of data:  İlker Çordan

Drafting of the manuscript:  İlker Çordan, Tufan Tukek

Critical review of the manuscript for important intellectual content:  Tufan Tukek

Supervision:  Tufan Tukek

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
The authors acknowledge the use of ChatGPT (OpenAI) for assistance in the design and refinement of the
figures included in this manuscript, in accordance with journal guidelines.

References
1. Fazal W, Khan S, Akhtar R, et al.: A comprehensive analysis of clinical presentations, laboratory findings,

and etiologies of pancytopenia: a tertiary care experience. Cureus. 2024, 16:10.7759/cureus.73148
2. Gayathri BN, Rao KS: Pancytopenia: a clinico hematological study . J Lab Physicians. 2011, 3:15-20.

10.4103/0974-2727.78555
3. Jain A, Naniwadekar M: An etiological reappraisal of pancytopenia - largest series reported to date from a

single tertiary care teaching hospital. BMC Hematol. 2013, 13:10.1186/2052-1839-13-10
4. Nadig ND, Rajan P, Kolahalam VS, et al.: Investigating the clinico-etiological profile of pediatric

pancytopenia: a prospective study in a tertiary care center. Cureus. 2024, 16:10.7759/cureus.67875
5. Gnanaraj J, Parnes A, Francis CW, Go RS, Takemoto CM, Hashmi SK: Approach to pancytopenia: diagnostic

algorithm for clinical hematologists. Blood Rev. 2018, 32:361-7. 10.1016/j.blre.2018.03.001
6. Chew S, Kamangar M: Approach to pancytopenia: from blood tests to the bedside . Clin Med (Lond). 2024,

24:10.1016/j.clinme.2024.100235
7. Mittal M, Bansal V, Jain R, Dabla PK: Perturbing status of vitamin B12 in Indian infants and their mothers .

Food Nutr Bull. 2017, 38:209-15. 10.1177/0379572117697535
8. Socha DS, DeSouza SI, Flagg A, Sekeres M, Rogers HJ: Severe megaloblastic anemia: vitamin deficiency and

other causes. Cleve Clin J Med. 2020, 87:153-64. 10.3949/ccjm.87a.19072
9. Niazi HT, Jan ZS, Jan NS, Bahadur L, Khan KA, Ali M: Frequency of pancytopenia among patients with

vitamin B12 deficiency. J Med Sci. 2023, 31:62-6. 10.52764/jms.23.31.1.12
10. Yokuş O, Gedik H: Etiological causes of pancytopenia: a report of 137 cases . Avicenna J Med. 2016, 6:109-12.

10.4103/2231-0770.191447
11. Erismis B, Gulcicek G, Sisman M, Ozturk BY, Yilmaz D, Demiriz IS: Etiological evaluation in 766 patients

with pancytopenia; a single center experience. Ortadogu Tıp Derg. 2020, 12:165-9.
10.21601/ortadogutipdergisi.570341

12. Briani C, Torre CD, Citton V, Manara R, Pompanin S, Binotto G, Adami F: Cobalamin deficiency: clinical
picture and radiological findings. Nutrients. 2013, 5:4521-39. 10.3390/nu5114521

13. Üçbilek E, Yıldırım AE, Ellik Z, et al.: Changing trends in the etiology of cirrhosis in Türkiye: a multicenter
nationwide study. Turk J Gastroenterol. 2024, 35:772-7. 10.5152/tjg.2024.23572

14. Devarbhavi H, Asrani SK, Arab JP, Nartey YA, Pose E, Kamath PS: Global burden of liver disease: 2023
update. J Hepatol. 2023, 79:516-37. 10.1016/j.jhep.2023.03.017

15. Huang DQ, Mathurin P, Cortez-Pinto H, Loomba R: Global epidemiology of alcohol-associated cirrhosis and
HCC: trends, projections and risk factors. Nat Rev Gastroenterol Hepatol. 2023, 20:37-49. 10.1038/s41575-
022-00688-6

16. Scarpini S, Dondi A, Totaro C, et al.: Visceral leishmaniasis: epidemiology, diagnosis, and treatment
regimens in different geographical areas with a focus on pediatrics. Microorganisms. 2022,
10:10.3390/microorganisms10101887

17. Tang Y, Kurzer JH: Visceral leishmaniasis in the differential diagnosis of pancytopenia . Blood. 2022,

 

2025 Çordan et al. Cureus 17(2): e79485. DOI 10.7759/cureus.79485 8 of 9

https://dx.doi.org/10.7759/cureus.73148
https://dx.doi.org/10.7759/cureus.73148
https://dx.doi.org/10.4103/0974-2727.78555
https://dx.doi.org/10.4103/0974-2727.78555
https://dx.doi.org/10.1186/2052-1839-13-10
https://dx.doi.org/10.1186/2052-1839-13-10
https://dx.doi.org/10.7759/cureus.67875
https://dx.doi.org/10.7759/cureus.67875
https://dx.doi.org/10.1016/j.blre.2018.03.001
https://dx.doi.org/10.1016/j.blre.2018.03.001
https://dx.doi.org/10.1016/j.clinme.2024.100235
https://dx.doi.org/10.1016/j.clinme.2024.100235
https://dx.doi.org/10.1177/0379572117697535
https://dx.doi.org/10.1177/0379572117697535
https://dx.doi.org/10.3949/ccjm.87a.19072
https://dx.doi.org/10.3949/ccjm.87a.19072
https://dx.doi.org/10.52764/jms.23.31.1.12
https://dx.doi.org/10.52764/jms.23.31.1.12
https://dx.doi.org/10.4103/2231-0770.191447
https://dx.doi.org/10.4103/2231-0770.191447
https://dx.doi.org/10.21601/ortadogutipdergisi.570341
https://dx.doi.org/10.21601/ortadogutipdergisi.570341
https://dx.doi.org/10.3390/nu5114521
https://dx.doi.org/10.3390/nu5114521
https://dx.doi.org/10.5152/tjg.2024.23572
https://dx.doi.org/10.5152/tjg.2024.23572
https://dx.doi.org/10.1016/j.jhep.2023.03.017
https://dx.doi.org/10.1016/j.jhep.2023.03.017
https://dx.doi.org/10.1038/s41575-022-00688-6
https://dx.doi.org/10.1038/s41575-022-00688-6
https://dx.doi.org/10.3390/microorganisms10101887
https://dx.doi.org/10.3390/microorganisms10101887
https://dx.doi.org/10.1182/blood.2022017141


140:10.1182/blood.2022017141
18. Allam MM, Alkadarou TA, Ahmed BG, et al.: Hyper-reactive malarial splenomegaly (HMS) in malaria

endemic area in Eastern Sudan. Acta Trop. 2008, 105:196-9. 10.1016/j.actatropica.2007.10.002
19. Kiya GT, Dandena E, Adissu W, Kebede E: Clinical and hematological profile of patients with pancytopenia

at a tertiary medical center in Ethiopia. Lab Med. 2024, 10.1093/labmed/lmae077
20. Buzgan T, Karahocagil MK, Irmak H, Baran AI, Karsen H, Evirgen O, Akdeniz H: Clinical manifestations and

complications in 1028 cases of brucellosis: a retrospective evaluation and review of the literature. Int J
Infect Dis. 2010, 14:469-78. 10.1016/j.ijid.2009.06.031

21. Cagatay A, Kapmaz M, Karadeniz A, et al.: Haemophagocytosis in a patient with Crimean Congo
haemorrhagic fever. J Med Microbiol. 2007, 56:1126-8. 10.1099/jmm.0.46910-0

22. Kanık MK, Şahin A, Dalgıç N, Yıldırmak ZY, Bayraktar B, Bilgin N: A pediatric case of malaria caused by
Plasmodium vivax. J Pediatr Inf. 2018, 12:35-8.

23. Vargas-Carretero CJ, Fernandez-Vargas OE, Ron-Magaña AL, Padilla-Ortega JA, Ron-Guerrero CS, Barrera-
Chairez E: Etiology and clinico-hematological profile of pancytopenia: experience of a Mexican Tertiary
Care Center and review of the literature. Hematology. 2019, 24:399-404. 10.1080/16078454.2019.1590961

24. Weinzierl EP, Arber DA: The differential diagnosis and bone marrow evaluation of new-onset pancytopenia .
Am J Clin Pathol. 2013, 139:9-29. 10.1309/AJCP50AEEYGREWUZ

25. Issaragrisil S, Kaufman DW, Anderson T, Chansung K, Leaverton PE, Shapiro S, Young NS: The
epidemiology of aplastic anemia in Thailand. Blood. 2006, 107:1299-307. 10.1182/blood-2005-01-0161

26. Patel GR, Prajapati GR: Spectrum of pancytopenia in adults attending a clinical hematology department: a
four-year experience from a tertiary care center of Western India. Cureus. 2022, 14:10.7759/cureus.24933

27. Sarbay H: Comparison of the severity of cytopenias with etiologic factors in patients with pancytopenia and
bicytopenia. Pan Afr Med J. 2019, 34: 10.11604/pamj.2019.34.149.18749

28. Khan SP, Geelani S, Khan FP, et al.: Evaluation of pancytopenia on bone marrow aspiration- study at a
tertiary care center in Kashmir valley, India. Int J Adv Med. 2018, 5:946-9. 10.18203/2349-
3933.ijam20183125

29. Gajbhiye SS, Karwa AR, Dhok A, Jadhav SS: Clinical and etiological profiles of patients with pancytopenia in
a tertiary care hospital. Cureus. 2022, 14:10.7759/cureus.30449

30. Carey PJ: Drug-induced myelosuppression: diagnosis and management. Drug Saf. 2003, 26:691-706.
10.2165/00002018-200326100-00003

31. Kanani J, Sheikh MI: An autopsy presentation of spontaneous splenic rupture in chronic myeloid leukemia:
a rare case report. J Med Surg Public Health. 2024, 4: 10.1016/j.glmedi.2024.100118

32. Scappaticcio L, Bellastella G, Maiorino MI, et al.: Graves' hyperthyroidism-related pancytopenia: a case
report with literature review. Hormones (Athens). 2021, 20:93-100. 10.1007/s42000-020-00227-5

33. Meena M, Khichar S, Pawar A, et al.: Iron deficiency anemia presenting with pancytopenia: a study from
India. Cureus. 2023, 15:10.7759/cureus.45034

 

2025 Çordan et al. Cureus 17(2): e79485. DOI 10.7759/cureus.79485 9 of 9

https://dx.doi.org/10.1182/blood.2022017141
https://dx.doi.org/10.1016/j.actatropica.2007.10.002
https://dx.doi.org/10.1016/j.actatropica.2007.10.002
https://dx.doi.org/10.1093/labmed/lmae077
https://dx.doi.org/10.1093/labmed/lmae077
https://dx.doi.org/10.1016/j.ijid.2009.06.031
https://dx.doi.org/10.1016/j.ijid.2009.06.031
https://dx.doi.org/10.1099/jmm.0.46910-0
https://dx.doi.org/10.1099/jmm.0.46910-0
https://www.cocukenfeksiyondergisi.org/upload/documents/2018-01/2018-12-1-en-035-038.pdf
https://dx.doi.org/10.1080/16078454.2019.1590961
https://dx.doi.org/10.1080/16078454.2019.1590961
https://dx.doi.org/10.1309/AJCP50AEEYGREWUZ
https://dx.doi.org/10.1309/AJCP50AEEYGREWUZ
https://dx.doi.org/10.1182/blood-2005-01-0161
https://dx.doi.org/10.1182/blood-2005-01-0161
https://dx.doi.org/10.7759/cureus.24933
https://dx.doi.org/10.7759/cureus.24933
https://dx.doi.org/10.11604/pamj.2019.34.149.18749
https://dx.doi.org/10.11604/pamj.2019.34.149.18749
https://dx.doi.org/10.18203/2349-3933.ijam20183125
https://dx.doi.org/10.18203/2349-3933.ijam20183125
https://dx.doi.org/10.7759/cureus.30449
https://dx.doi.org/10.7759/cureus.30449
https://dx.doi.org/10.2165/00002018-200326100-00003
https://dx.doi.org/10.2165/00002018-200326100-00003
https://dx.doi.org/10.1016/j.glmedi.2024.100118
https://dx.doi.org/10.1016/j.glmedi.2024.100118
https://dx.doi.org/10.1007/s42000-020-00227-5
https://dx.doi.org/10.1007/s42000-020-00227-5
https://dx.doi.org/10.7759/cureus.45034
https://dx.doi.org/10.7759/cureus.45034

	Evaluation of Etiological Causes and Incidence of Pancytopenia: A Case Series from a Tertiary Care Center
	Abstract
	Background and aim
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Selection criteria
	Laboratory analysis
	Diagnostic evaluation process and variables
	Statistical analysis

	Results
	TABLE 1: Demographic and laboratory characteristics of the patients.
	FIGURE 1: Distribution of patients by age (in years) groups, representing the proportion and number of patients in each decade.
	FIGURE 2: Etiological distribution of pancytopenia among patients.
	TABLE 2: Distribution of hypersplenism-related pancytopenia.
	TABLE 3: Distribution of infectious diseases causing pancytopenia.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


