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ARTICLE INFO ABSTRACT

Automated hematology analyzers (AHAs) are essential tools in modern clinical laboratories,

providing rapid, precise, and reproducible complete blood count (CBC) analysis. This study

evaluated the impact of AHAs on diagnostic accuracy compared to conventional manual

methods. A cross-sectional study was conducted on 300 blood samples collected from patients

with various hematological conditions. Samples were analyzed using automated analyzers and

Issue: 2 manual microscopy as a reference. Results demonstrated strong correlation for RBC, WBC, and
platelet counts (r > 0.95, p < 0.001). Automated flagging systems identified abnormal cells with
>92% sensitivity. These findings confirm that AHAs enhance diagnostic reliability, reduce
human error, and improve laboratory workflow, while manual review remains essential for rare
abnormalities.
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1. Introduction

Hematological testing is fundamental in diagnosing, monitoring, and managing a wide range of diseases,
including anemia, infections, leukemias, and systemic disorders. The complete blood count (CBC) is the
most commonly requested hematological test worldwide due to its diagnostic and prognostic value.
Traditionally, CBC relied on manual counting and microscopic examination, which are labor-intensive,
time-consuming, and subject to inter- and intra-observer variability.

Automated hematology analyzers (AHAs) have revolutionized laboratory practice by enabling rapid,
accurate, and standardized measurements. These analyzers integrate multiple technologies such as electrical
impedance, optical light scatter, flow cytometry, and digital morphology, often enhanced by artificial
intelligence-based flagging systems.

Despite their widespread use, questions remain regarding the comparative accuracy of automated versus
manual methods, particularly for abnormal cell detection. This study aims to assess the diagnostic accuracy
of AHAs, evaluate their clinical utility, and identify limitations requiring manual review.

1. Literature Review
Recent studies have emphasized the advantages of AHAs in clinical practice:

*Briggs et al., 2020: Demonstrated improved precision and reduced turnaround time for CBC parameters
with AHAs.

«Zandecki et al., 2021: Highlighted enhanced detection of abnormal WBC populations using multi-angle
light scatter and digital morphology.

*Buoro et al., 2024: Showed that Al-based flagging reduces missed abnormal samples in high-volume
laboratories.
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*Lippi & Plebian, 2022: Discussed the influence of preanalytical variables and emphasized the need for
quality control in automated systems.

Despite these advancements, gaps remain regarding rare abnormal cell recognition and the optimal
integration of manual review, highlighting the necessity of studies evaluating real patient samples under
routine laboratory conditions.

3. Research Objectives
1. Assess the diagnostic accuracy of automated hematology analyzers compared to manual microscopy.
2. Determine the sensitivity and specificity of automated flagging systems for abnormal cell detection.
3. Identify limitations and challenges in routine clinical implementation.

Hypothesis: Automated hematology analyzers provide superior diagnostic accuracy for common
hematological parameters while complementing manual review for rare abnormalities.

4. Methodology
4. 1Study Design
A cross-sectional analytical study conducted in a clinical hematology laboratory.
4.2 Study Population and Sample Collection
*Total samples: 300 blood samples

*Population: Patients referred for routine CBC testing, including anemia, leukocytosis, leukopenia,
thrombocytopenia, and suspected hematological malignancies.

*Collection: EDTA tubes, analyzed within 2 hours of collection.

4.3 Analytical Methods

*Automated Analysis: Impedance, optical light scatter, flow cytometry, digital morphology, Al-based
flagging

*Manual Reference: Light microscopy for RBC, WBC, platelet counts, and differential
4.4 Quality Control

*Daily internal QC materials

*External quality assurance participation

+Calibration as per manufacturer instructions

4.5 Statistical Analysis

*Correlation coefficients (Pearson’s r)

*Bland—Altman analysis

Sensitivity, specificity, diagnostic accuracy calculations

Significance level: p < 0.05

5. Results

5.1 Quantitative Findings
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Table 1. Comparison of Manual vs Automated CBC Parameters

Parameter Manual Automated Mean + r Accuracy(%)
Mean + SD SD
RBC (10M12/L) | 0.50+4.75 0.48 £4.78 0.97 96.5
Hemoglobin 1.8+13.2 1.7+13.3 0.96 95.8
(g/dL)
WBC (10"9/L) 22+7.1 23+7.0 0.95 94.2
Neutrophils (%) 12 £55 11 +54 0.93 92.1
Lymphocytes (%) 10 + 35 9+36 0.94 93.0
Platelets (10"9/L) | 55 £ 210 53+212 0.96 95.5
5.2 Flagging System Performance
Table 2. Performance of Automated Flagging System
Flag Type True Positives False Negatives Sensitivity(%)
Atypical 28 2 93.3
Lymphocytes
Blasts 15 1 93.8
Platelet Clumps 12 100

5.3 Turnaround Time

*Manual: 45-60 min/sample

*Automated: 5—7 min/sample

6. Discussion

Automated hematology analyzers demonstrated high concordance with manual methods for RBC, WBC,
hemoglobin, and platelet counts. Sensitivity for detecting abnormal cells exceeded 92%, confirming that
AHAs enhance diagnostic reliability and laboratory efficiency.

Discrepancies in rare cell populations highlight the need for manual microscopic review in selected cases,
consistent with prior studies (Barnes et al., 2022; Kratz et al., 2020). The rapid turnaround time supports
timely clinical decisions, particularly in emergency settings.

Integration of Al-based flagging and digital morphology represents the future of laboratory automation,
potentially improving predictive diagnostics and reducing human error.

7. Limitations

*Single-center design

*Limited sample size for rare hematological disorders

*Results may vary with different analyzer models

8. Conclusion

Automated hematology analyzers improve diagnostic accuracy, standardization, and workflow efficiency in
clinical laboratories. Manual review remains crucial for rare abnormalities. Future research should focus on

Al-enhanced predictive diagnostics and multicenter validation to further establish best practices.
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