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Background & Objective

Borderline EMA-test results were obtained for 13 patients and were associated 

with more severe anemia, and lower reticulocyte count and reticulocyte 

production index, as compared with samples with positive EMA-test results. 

• Hereditary spherocytosis (HS) is the most common

hereditary hemolytic anemia (1:5000 births).

• Eosin-5-maleimide (EMA) is a fluorescent dye that

binds to the ɛ-NH2 group of lysine on the anion

exchange protein band 3, CD47 and Rh-related

proteins on the red blood cell (RBC) membrane.

• Hence, measurement of the degree of reduced

EMA signal in RBCs is the basis of a validated and

highly specific and sensitive flow cytometry

screening test developed for detection of HS.

Methods

• We compared laboratory indices of 151 samples

obtained from 139 different individual patients with

negative, borderline, or positive EMA-test results.

• We also compared the clinical data of the patients

in each EMA test results group

• Based on laboratory data, borderline EMA-test

results may be an indication of a more severe

form of HS.

• Using MCHC as a cutoff may help predict and

reduce negative EMA tests without compromising

sensitivity.

• This finding needs to be further validated in other

FC laboratories with a large EMA test sample

pool.

Conclusions

Results

Laboratory Indices in Patients with Positive and 

Borderline Flow-cytometry EMA-screening Test Results 

for Hereditary Spherocytosis 

A receiving operator characteristic analysis identified MCHC < 32.5 g/dL as a 

cutoff, between positive/borderline and negative test results with 100% sensitivity. 

Patients with Borderline EMA-test results may show low Band 3 mutations? 

Band 3

EMA

Control

Sus-HS

𝑀𝐹𝐼 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 − 𝑚𝑒𝑎𝑛 𝑀𝐹𝐼 𝑜𝑓 6 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠

𝑚𝑒𝑎𝑛 𝑀𝐹𝐼 𝑜𝑓 6 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠
𝑥100

• To evaluate laboratory Indices in patients with

hereditary spherocytosis (HS), with positive and

borderline flow-cytometry eosin-5-melamide

(EMA)-bound red blood cells screening test.

Objective

• Patients with HS usually show >21% lower EMA

signals as compared to control specimens.

• Hence, measurement of the degree of reduced

EMA signal in RBCs is the basis of a validated

and highly specific and sensitive flow cytometry

screening test developed for detection of HS

• However, some HS patients present with

borderline staining (16-21% reduced EMA

staining)

A higher prevalence of clinical markers typical of HS were found in patients with 

borderline or positive as compared to negative EMA test samples


