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ABSTRACT
Objective: Pancytopenia, characterized by reductions in all three blood cell lines, often 
indicates underlying bone marrow or peripheral cell line diseases. This study evaluates 
the neutrophil-to-lymphocyte ratio (NLR) and ferritin levels as predictors of hematologic 
malignancy among cytopenic patients presenting to the emergency department.
Methods: A retrospective study was conducted on 236 cytopenic patients admitted to 
the Emergency Department at Ondokuz Mayıs University Hospital from January 1, 
2023, to January 1, 2024. Inclusion criteria were patients aged 18 years or older with 
cytopenia; exclusions included patients younger than 18 years or those with known 
non–hematologic malignancies. Causes of cytopenia were categorized into non–
hematologic malignancy (Group 1, n = 182) and hematologic malignancy (Group 2, n = 
54). Demographic data and laboratory parameters were recorded and analyzed.
Results: Patients with hematologic malignancy had significantly lower white blood cell 
(WBC) and neutrophil counts, but higher lymphocyte counts and ferritin levels. The 
NLR was notably lower in the hematologic malignancy group compared to the non–
malignancy group. ROC analysis identified NLR (AUC 0.846, cut–off ≤ 1.65) and ferritin 
(AUC 0.738, cut–off ≥ 407.2) as strong predictors of hematologic malignancy. Logistic 
regression indicated that decreasing NLR increased the likelihood of hematologic 
malignancy (OR 0.429, 95% CI: 0.294–0.624, p < 0.001).
Conclusion: NLR and ferritin are accessible and effective predictors of hematologic 
malignancy in cytopenic patients in emergency settings. Further prospective studies are 
necessary to validate these findings against advanced diagnostic tests.

Keywords: blood cell disorders, cytopenia, diagnostic techniques and procedures, 
emergency service, ferritin, hospital, hematologic neoplasms, neutrophil–lymphocyte 
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Main Points

•	 This retrospective study evaluated whether the 
neutrophil-to-lymphocyte ratio (NLR) and ferritin 
levels could distinguish hematologic malignancy 
from other causes of cytopenia in emergency 
department patients.

•	 Patients with hematologic malignancy presented with 
significantly lower NLR values and higher ferritin 
levels than those with non–malignant cytopenia.

•	 Receiver operating characteristic analysis identified 
NLR (AUC = 0.846, cut–off ≤ 1.65) and ferritin (AUC 
= 0.738, cut–off ≥ 407.2 ng/mL) as strong predictors 
of hematologic malignancy.

•	 Multivariate regression showed that decreasing NLR 
independently increased the likelihood of malignancy 
(OR = 0.429; p < 0.001), whereas ferritin provided 
supportive but non–independent diagnostic value.

•	 Both NLR and ferritin are inexpensive, easily 
obtainable biomarkers that may assist emergency 
physicians in early identification and triage of patients 
with hematologic malignancy.

INTRODUCTION
Pancytopenia is defined as a reduction in all three blood cell lines 
and can present with symptoms related to anemia, leukopenia, or 
thrombocytopenia, although patients may also be asymptomatic. 
It is a relatively common condition in clinical practice and a 
frequent reason for hematology consultation [1]. Cytopenia does 
not constitute an independent disease entity but rather denotes 
a hematologic manifestation secondary to diverse pathological 
mechanisms affecting bone marrow or peripheral blood cell 
lineages. It represents a clinical consequence of various 
underlying disorders—ranging from bone marrow failure 
syndromes and infiltrative malignancies to immune-mediated or 
nutritional deficiencies—that impair normal hematopoiesis and 
cellular turnover. While multiple investigations have addressed 
the etiologic patterns and bone marrow morphology associated 
with cytopenic conditions, studies specifically focusing on the 
diagnostic approach and management of pancytopenia within 
emergency medicine settings remain exceedingly limited [1–
3]. Additionally, the fact that most patients with cytopenia are 
elderly and have comorbidities complicates the determination of 
the underlying cause [4].

An increasing number of studies emphasize the fundamental 
role of systemic inflammation in both the development and 
progression of malignant disorders [5]. Persistent inflammatory 
activity can reshape the tumor microenvironment by stimulating 
angiogenesis, suppressing antitumor immunity, and encouraging 
cellular proliferation and metastatic spread. To quantify this 
inflammatory burden, several routine laboratory indicators 
have been examined. Among them, C-reactive protein (CRP), 
serum albumin, and composite hematologic ratios–such as 
the neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-
monocyte ratio, and platelet-to-lymphocyte ratio (PLR)–have 
been used to investigate the relationship between inflammation 
and clinical outcomes and survival in patients with cancer [6–9]. 
The NLR, calculated as the absolute neutrophil count divided by 
the absolute lymphocyte count, provides a simple yet informative 
index of the balance between systemic inflammation and immune 
competence. Owing to its accessibility and reproducibility, it has 
become a widely recognized prognostic indicator in both solid 
tumors and hematologic malignancies [10, 11].

Cases of cytopenia detected incidentally during emergency 
department admissions are relatively common. Considering 
the diversity of etiologies, rapid detection of hematologic 
malignancy-induced cytopenia can facilitate early treatment. 
Furthermore, although cytopenia may be the first sign of a 
malignant hematologic disorder, information on the long-term 
hematologic outcomes for individuals with cytopenia is limited 
[12]. Parameters such as NLR are particularly notable for 
emergency physicians due to their low cost and accessibility.

This study aims to determine the role of routine blood tests 
in diagnosing hematologic malignancy by evaluating the 
demographic characteristics, complaints, laboratory parameters, 
and clinical outcomes in the emergency setting.

MATERIALS AND METHODS
Study Design
This cross-sectional retrospective study included 236 patients 
admitted to the Adult Emergency Department of Ondokuz Mayıs 
University Health Practice and Research Center between January 
1, 2019, and January 1, 2024, who were found to have cytopenia on 
laboratory tests and underwent routine blood tests to determine 
the etiology. The study aimed to determine whether baseline 
laboratory parameters, particularly NLR and ferritin levels, could 
help distinguish hematologic malignancies from other causes of 
cytopenia in patients presenting to the emergency department. 
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The research protocol was approved by the Ethics Committee 
of Ondokuz Mayıs University (OMUCREC No: 2024/206), and 
all study procedures were conducted in accordance with the 
principles outlined in the Declaration of Helsinki.

Patient Selection
Patients aged 18 years or older who presented to the emergency 
department with cytopenia—defined as the presence of at least 
one of the following laboratory findings: anemia (hemoglobin 
<12 g/dL), thrombocytopenia (platelet count <150×10⁹/L), or 
neutropenia (absolute neutrophil count <1.5×10⁹/L)—were 
considered for inclusion. All cases required a complete blood 
count performed at presentation. Patients were excluded if they 
had a known or newly diagnosed solid organ malignancy, post-
chemotherapy cytopenia, peripheral smear results consistent 
with pseudothrombocytopenia, anemia secondary to trauma, 
or incomplete laboratory/clinical data. In addition, patients with 
marked leukocytosis at admission—defined as a white blood cell 
count exceeding 50,000/µL—were excluded to avoid distortion 
of the NLR caused by extreme leukocyte elevations, which may 
result from severe infections or leukemoid reactions unrelated 
to malignancy. Myeloid malignancies, including acute myeloid 
leukemia (AML) and myelodysplastic syndromes (MDS), were 
retained in the analysis provided their white blood cell (WBC) 
counts were below this threshold. By applying these criteria, both 
study groups consisted exclusively of treatment-naive patients, 
free from the confounding hematologic effects of solid tumors or 
prior cytotoxic therapy.

Data Collection
Patients were categorized into two groups according to the causes 
of cytopenia: non-hematologic malignancy-induced cytopenia 
(Group 1) and hematologic malignancy-induced cytopenia 
(Group 2). Demographic information (age, sex), clinical 
characteristics, and laboratory values at the time of admission 
were retrospectively retrieved from the hospital’s electronic 
health record system. Collected laboratory parameters included 
hemoglobin, WBC count, platelet count, absolute neutrophil and 
lymphocyte counts, ferritin, serum iron, and vitamin B12 levels. 
NLR was derived by computing the quotient of the absolute 
neutrophil count and the corresponding lymphocyte count 
measured within the same blood specimen.

Statistical Analysis
All statistical procedures were carried out using IBM SPSS 
Statistics software, version 21.0 (IBM Corp., Armonk, NY, USA). 

Prior to analysis, the distribution characteristics of continuous 
variables were examined to determine normality using the 
Kolmogorov-Smirnov test. Descriptive data were summarized 
as mean ± standard deviation for normally distributed variables 
and as median (minimum-maximum) for non-normally 
distributed ones. Categorical variables were presented as 
frequency and percentage. Comparisons between independent 
groups were performed using the independent samples t-test for 
parametric data and the Mann-Whitney U test for nonparametric 
data. Associations between categorical variables were assessed 
by Pearson’s chi-square test or, when required, Fisher’s exact 
test. The relationship between hematologic parameters and the 
likelihood of hematologic malignancy was evaluated using both 
univariate and multivariate binary logistic regression models, 
with corresponding odds ratios (OR) and 95% confidence 
intervals (CI). Receiver operating characteristic (ROC) curve 
analysis was applied to determine the diagnostic performance 
of quantitative variables. A p value of < 0.05 was considered 
statistically significant for all analyses.

RESULTS
This cross-sectional retrospective study was conducted with 
236 patients who presented to the emergency department. 
Of the patients, 58.5% were female (n = 138). The age of the 
patients ranged from 18 to 54 years, with a median age of 39 
years. The most prevalent symptoms were fatigue (61.0%, n = 
144) and various other symptoms (58.5%, n = 138), followed by 
spontaneous bleeding (30.9%, n = 73) and fever (25.0%, n = 59) 
(Table 1).

Acute myeloid leukemia (AML) was the most prevalent 
disease (8.5%) among hematologic malignancies. The most 
common non-malignant causes of cytopenia were idiopathic 
thrombocytopenic purpura (ITP) (14.4%) and hemolytic 
anemia (12.3%), respectively. Among cytopenic patients, 69.9% 
required hospitalization, 26.3% were discharged, and 4.2% were 
admitted to the intensive care unit. The mortality rate during the 
evaluation and treatment process in the emergency department 
was 2.1% among the cytopenic patients. Table 2 illustrates the 
diagnosis and clinical outcome of the patients included in this 
study.

When categorized into groups, Group 1 (Non-malignancy 
group) comprised 182 patients, while Group 2 (Hematologic 
malignancy group) included 54 patients. Significant differences 
were observed between the groups when comparing median 
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values for white blood cells (WBC), neutrophils, lymphocytes, 
NLR, iron, ferritin, and reticulocytes (p < 0.05) (Table 
3). Among the non-malignant cytopenia group (Group 1), 
conditions most frequently associated with elevated ferritin 
and lymphocyte counts included idiopathic thrombocytopenic 
purpura, hemolytic anemia, and infectious etiologies. No patient 
in either group had a history of solid malignancy or cytopenia 
secondary to chemotherapy, in accordance with the predefined 
exclusion criteria. The values for WBC, neutrophils, NLR, 
and reticulocytes were higher in the cytopenia group without 
hematologic malignancy compared to the group diagnosed 
with hematologic malignancy. Conversely, lymphocyte, iron, 
and ferritin values were higher in the group with hematologic 
malignancy. The diagnostic accuracy of the analyzed complete 
blood count parameters for diagnosing hematologic malignancy 
was evaluated using ROC analysis (Figure 1 and Table 4). 

Table 1. Demographic characteristics and symptoms of patients

 Characteristic n %

Gender

Female 138 58.5

Male 98 41.5

Symptoms

Fatigue 144 61.0

Other 138 58.5

Hemorrhage 73 30.9

Fever 59 25.0

Dyspnea 53 22.5

ARF 27 11.4

Cardiovascular 19 8.1

ALF 19 8.1

Cytopenia Type

Bicytopenia 100 42.4

Anemia + Thrombocytopenia 90 38.1

Anemia + Neutropenia 6 2.5

Thrombocytopenia+ Neutropenia 4 1.7

Isolated Anemia 56 23.7

Pancytopenia 50 21.2

Isolated Thrombocytopenia 29 12.3

Isolated Neutropenia 1 0.4

ARF: Acute renal failure, ALF: Acute liver failure

AUC for the NLR was 0.846 (95% CI: 0.788–0.903), with a cut-

off value of ≤1.65. For neutrophils, the AUC was 0.772 (95% CI: 
0.697–0.848), with a cut-off value of ≤2575. The AUC for WBC 
was 0.642 (95% CI: 0.548–0.737), with a cut-off value of ≤5000.

Similarly, the discriminatory ability of routinely obtained 
blood parameters in patients with cytopenia in the emergency 
department was assessed using ROC analysis (Figure 2 and 
Table 5). The AUC for ferritin was 0.738 (95% CI: 0.661–0.816), 
with a cut-off value of ≥ 407.2 (ng/mL), while the AUC for blood 
iron level was 0.667 (95% CI: 0.580–0.755), with a cut-off value 
of ≥ 73.9.

Table 2. Diagnosis and clinical outcome of patients

Diagnosis / Clinical category n %

Hematologic Malignency 54 22.9

AML 20 8.5

MDS 13 5.5

MM 7 3.0

NHL 6 2.5

Hodgkin lymphoma 6 2.5

Hairy cell leukemia 2 0.8

Non Malignency 182 77.1

ITP 34 14.4

Hemolytic anemia 29 12.3

Infective pathology 28 11.9

Depending on the use of medication 22 9.3

Iron deficiency anemia 22 9.3

Chronic liver disease 11 4.7

Aplastic anemia 11 4.7

Gastrointestinal hemorrhage 10 4.2

Vitamin B12 deficiency 10 4.2

Chronic renal disease 5 2.1

Clinical Outcome

Hospitalization 165 69.9

Discharge 62 26.3

ICU 10 4.2

Exitus 5 2.1

AML: Acute myeloid leukemia, MDS: Myelodysplastic syndromes, 
M: Multiple myeloma, NHL: non-Hodgkin lymphoma, ITP: Idiopathic 
thrombocytopenic purpura, ICU: Intensive care unit, Other symptoms: 
dizziness, headache, abdominal pain.
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Table 3. Comparison of laboratory parameters between patients with non–malignant and hematologic malignant cytopenia

Laboratory Parameter Non Malignency (n = 182)
Hematological Malignency 

(n = 54)
Test Statistic Z p–value

Wbc (/µL) 6985 (330 – 39390)/126.2 3590 (570 – 38050)/92.6 3.517 –3.172 0.002†

Hb (g/dL) 8.7 (2 – 15.9) 8.2 (3.7 – 12.6) 1.537 0.127*

Plt (/µL) 61000 (1000 – 3967000)/122.4 43000 (1000 – 857000)/105.3 4.204 –1.613 0.107†

Neu (µL) 4335 (0 – 36060)/133.2 1050 (10 – 21680)/69.0 2.240 –6.071 <0.001†

Lym (µL) 1190 (100 – 15900)/114.9 1425 (360 – 8720)/130.7 5.571 1.490 0.136†

NLR 2.77 (0 – 106.06)/137.2 0.55 (0.02 – 6.35)/55.6 1.517 –7.711 <0.001†

Blood Iron (µg/dL) 59.6 (5.3 – 438.4)/87.5 101.9 (13.4 – 248.6)/118.1 4.132 3.237 0.001†

Vit B12 (pg/mL) 305.1 (30 – 2000)/90.2 412.9 (49 – 2000)/107.0 3.591 1.768 0.077†

Folic acid (ng/mL) 6.57 (0.7 – 23.2)/95.3 6.09 (2.02 – 18.03)/85.3 2.722 –1.076 0.282†

Ferritin (ng/mL) 119.3 (1 – 16471)/83.1 545 (14 – 7592)/127.4 4.778 4.815 <0.001†

LDH (U/L) 253 (126 – 4357)/95.9 331 (8 – 4172)/106.4 3.933 1.116 0.265†

Albumin (g/dL) 4.0 (0.7 – 5.2)/99.9 3.9 (2.3 – 5.1)/99.2 3.586 0.029 0.977†

† Mann Whitney U test, *Independent samples t test, Median (min–max)/mean rank

Table 4. ROC analysis results for blood parameters with diagnostic accuracy in diagnosing hematologic malignancy

 Diagnostic Performance Parameter Wbc Neu NLR

Cut Off ≤5000 ≤2575 ≤1.65

AUC (%95 CI) 0.642 (0.548–0.737) 0.772 (0.697–0.848) 0.846 (0.788–0.903)

Specificity 63.0% (55.7–70.2) 68.1% (60.8–74.8) 75.8% (68.9–81.9)

Sensitivity 63.2% (48.7–75.7) 72.2% (58.4–83.5) 75.9% (62.4–86.5)

NPV 85.2% (80.0–89.2) 89.2% (84.2–92.8) 91.4% (86.8–94.5)

PPV 33.7% (27.7–40.2) 40.2% (33.9–46.8) 48.2% (40.9–55.6)

Accuracy 63.1% (56.6–69.3) 69.1% (62.8–74.9) 75.9% (69.9–81.2)

p value 0.002 <0.001 <0.001

Table 5. ROC analysis for diagnostic accuracy of lymphocytes, ferritin, and blood iron levels in hematologic malignancy diagnosis

 Diagnostic Performance Parameter Ferritin Blood Iron

Cut Off ≥407.2 ≥73.9

AUC (%95 CI) 0.738 (0.661–0.816) 0.667 (0.580–0.755)

Specificity 70.2% (61.9–77.6) 64.1% (55.8–71.9)

Sensitivity 67.4% (52.0–80.5) 65.1% (49.1–79.0)

NPV 86.8% (81.1–91.0) 86.1% (80.2–90.5)

PPV 42.5% (34.8–50.5) 35.0%(28.3–42.3)

Accuracy 69.5% (62.4–76.0) 64.4% (57.1–71.2)

p value <0.001 0.001
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Figure 1. ROC analysis results of blood parameters whose decrease is significant in diagnosing hematological malignancy

Figure 2. ROC analysis results of blood parameters whose elevation is significant in diagnosing hematological malignancy 
hematological malignancy

Table 6. Univariate and Multivariate Logistic Regression Analysis of Risk Factors for Hematologic Malignancy

 
Multivariate

OR (%95 CI) p value

Female Gender 0.716 (0.303– 1.692) 0.447

NLR 0.429 (0.294– 0.624) <0.001

Blood iron 1.001 (0.995– 1.007) 0.798

Ferritin 1.000 (1.000– 1.001) 0.076

Age 1.035 (0.993– 1.078) 0.103

Constant 3.453 (0– 0) 0.457

Cox & Snell R Square = 0.262, Nagelkerke R Square = 0.394, Accuracy = 0.818
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The multivariable logistic regression analysis (Table 6) identified 
NLR as an independent predictor of hematologic malignancy. 
Higher NLR values were linked to a markedly lower likelihood of 
hematologic malignancy, consistent with an inverse relationship 
between inflammatory status and hematologic malignancy risk 
(OR = 0.429; 95% CI = 0.294–0.624; p < 0.001). This finding 
indicates that patients presenting with relatively low NLR values 
were more frequently diagnosed with hematologic malignancies. 
Ferritin exhibited a marginally significant relationship with 
hematologic malignancy, as variations in ferritin concentration 
were associated with only minimal changes in disease risk (OR = 
1.000; 95% CI = 1.000–1.001; p = 0.076). In the adjusted model, 
demographic and biochemical factors—including age, sex, and 
serum iron—were not associated with hematologic malignancy.

DISCUSSION
This study shows that lower NLR values and elevated ferritin 
levels are significantly associated with hematologic malignancies 
in patients presenting to the emergency department (ED) 
with cytopenia. Although the prognostic utility of NLR is 
well established in oncology, its diagnostic application in 
undifferentiated cytopenic populations within the ED remains 
understudied. These readily available parameters may facilitate 
early stratification of high-risk patients; however, results should 
be interpreted in light of specific cohort traits and potential 
inflammatory confounders. 

An important characteristic of the study population is its 
relatively young age distribution, with a median age of 39 years 
(range 18–54). This differs from other cohorts investigating 
cytopenias in internal medicine wards, such as the study by 
Leoni et al. [4], which reported a median age of 71 years. The 
younger demographic likely reflects the sampling nature of the 
emergency department, where younger patients more frequently 
present with acute symptomatic manifestations of de novo 
hematologic disorders (for example, acute leukemia), while 
older patients with chronic cytopenias (such as myelodysplastic 
syndromes) are often managed in outpatient or geriatric settings. 
The lower mortality rate observed in this study (2.1%) compared 
to older cohorts (11%) may be attributable to this age difference 
[4]. Therefore, these outcomes should be interpreted as reflective 
of a specific subset of younger adults presenting acutely to 
the ED, rather than the general geriatric population typically 
associated with cytopenias.

Cytopenia was defined as a reduction in at least one blood 
cell line, resulting in a heterogeneous cohort that included 
isolated anemia, thrombocytopenia, and neutropenia, as well 
as pancytopenia. While pancytopenia is a classic hallmark of 
bone marrow failure, isolated cytopenias frequently represent 
the initial presentation of hematologic malignancies in the 
ED. For example, isolated thrombocytopenia was observed in 
12.3% of the cohort, and anemia in 23.7%. This heterogeneity 
represents real-world emergency practice, in which physicians 
must evaluate undifferentiated single-lineage defects alongside 
multilineage failures. Excluding single-line cytopenias 
could delay identification of malignancies such as early-stage 
leukemia or lymphoma, which may not yet present as frank 
pancytopenia. However, this etiologic heterogeneity, ranging 
from benign immune thrombocytopenic purpura (ITP) to acute 
myeloid leukemia (AML), poses a limitation, as the diagnostic 
performance of biomarkers may vary across underlying 
pathologies [4].

A primary finding of this study was the significantly lower NLR 
in patients with hematologic malignancy compared to the non-
malignant group. This observation contrasts contrary to existing 
literature on solid tumors and lymphomas, where elevated NLR 
typically serves as a marker of systemic inflammation and poor 
prognosis [13–18]. In solid tumors, neutrophilia and lymphopenia 
reflect a pro-tumorigenic inflammatory microenvironment. 
In the context of undifferentiated cytopenias, however, lower 
NLR likely reflects primary bone marrow failure, ineffective 
hematopoiesis, or malignant infiltration resulting in absolute 
neutropenia, rather than a systemic inflammatory response to the 
tumor. Thus, a low NLR in this setting should not be interpreted 
as a specific tumor marker, but rather as a surrogate indicator 
of compromised myeloid lineage production associated with 
conditions such as AML or myelodysplastic syndromes (MDS) 
[19].

Ferritin levels were significantly higher in the hematologic 
malignancy group, with an area under the curve (AUC) of 0.738. 
However, ferritin is a nonspecific acute-phase reactant that is 
elevated in a wide range of conditions, including infection, liver 
disease, and autoimmune disorders [20–23]. According to the 
British Society for Haematology guidelines, hyperferritinemia 
is frequently responsive rather than indicative of iron overload 
or malignancy alone [21,24]. In this study, non-malignant 
conditions such as hemolytic anemia and infections also 
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presented with elevated ferritin levels, serving as confounding 
factors. Consequently, ferritin demonstrated only marginal 
significance in the multivariate analysis (p = 0.076). Therefore, 
ferritin should be interpreted as an assisting parameter to flag 
high-risk patients rather than as a standalone diagnostic tool, and 
should always be evaluated alongside inflammatory markers, 
which were not universally available in this retrospective 
analysis.

The high hospitalization rate (69.9%) draws attention to 
the considerable burden that cytopenic patients place upon 
emergency services. Although particular mortality outcomes 
differed between the younger cohort in this study and older 
populations described in the literature, identification of 
malignancy remains an important triage priority [4]. NLR 
and ferritin offer advantages, including universal availability, 
low cost, and rapid turnaround time, compared with advanced 
diagnostics such as flow cytometry or bone marrow biopsy. 
In the ED setting, an NLR of 1.65 or lower, combined with 
elevated ferritin, can serve as a "red flag," prompting early 
hematology consultation and prioritization for admission rather 
than providing a definitive diagnosis. This approach conforms 
with proposed workflows that utilize first-level tests to guide 
the necessity of invasive third-level investigations such as bone 
marrow evaluation.

Study Limitations
Several limitations should be acknowledged. First, the single-
center, retrospective design brings potential selection bias. 
Second, restricting the study population to younger adults [18–54 
years) limits the generalizability of these outcomes to the elderly 
population, where the prevalence of myelodysplastic syndromes 
(MDS) and other age-associated malignancies is higher. Third, 
the lack of concurrent inflammatory markers, such as C-reactive 
protein (CRP) or procalcitonin, prevents a complete assessment 
of the inflammatory status, which is a major confounder of 
ferritin specificity. These biomarkers were not compared 
against advanced diagnostic standards such as flow cytometry 
or molecular genetics, which continue to be necessary steps for 
future validation. Additionally, the etiologic heterogeneity of 
cytopenia, encompassing both isolated and multilineage defects, 
may have influenced the diagnostic performance of evaluated 
biomarkers.

CONCLUSIONS
In brief, low NLR and elevated ferritin represent valuable and 
accessible tools for risk stratification in adult patients presenting 
to the ED with cytopenia. A low NLR in this population appears 
to reflect bone marrow compromise rather than systemic 
inflammation. However, given the non-specific nature of 
ferritin and the heterogeneity of cytopenic etiologies, these 
parameters should guide urgency and referral rather than serve 
as confirmatory markers of malignancy. Future studies that 
include older populations and concurrent inflammatory markers 
are required to improve these diagnostic cutoffs.
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