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• Covid-19 high incidence of venous and arterial 
thromboembolic events. 

Case series reported arterial thrombotic events 
consisting of acute ST-elevation myocardial 
infarction and acute stroke 

Disease severity: Hematological abnormalities 

Currently, there are no markers to guide 
antithrombotic therapy in Covid-19

Background



short-term mortality association

• Thrombocytopenia

• Lymphopenia

• Prolonged PT

• Elevated D-dimmer 

• Fibrinogen degradation products

• Ferritin



Immature Platelets

• Immature platelets represent a population of hyper-
reactive platelets 

• High dense granules content and residual mRNA

• Pro-thrombotic and hyper-reactive more  than mature 
platelets

• Increased levels of RPs have been associated with high 
platelet turnover, and with arterial thrombotic events 
including acute coronary syndrome and acute stroke
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Aim

• The aim of the current study was to assess immature 
platelets by measuring IPF levels and other IPF-related 
indices in patients with Covid-19, compared to 
patients with acute myocardial infarction (AMI) and 
stable patients with cardiovascular risk factors.

• The current study is the first to examine indices of 
platelet turnover and reactivity—IPF and IPC, in 
patients with Covid-19 respiratory disease



Methods • March 30, 2020 to April 28, 2020.

• Disease severity was defned according to the Modifed Early 
Warning Score (MEWS) as well as degree of respiratory support

• Blood samples were evaluated for immature platelet fraction 
(IPF) using an automated analyzer (Sysmex XN-3000, Sysmex 
America Inc. Mundelein, Illinois), which uses fluorescent dyes 
containing oxazine and ethylene glycol

• IPC (immature platelet count)—was calculated by multiplying IPF 
and total platelet count, representing the absolute count of 
immature platelets (× 109/L). All groups' results for IPF and IPC, 
are presented as baseline value and maximal value (from all 
blood tests taken).



Demographic, clinical and 
laboratory findings of
patients on admission

• 47 patients with confirmed Covid-19 

• 100 patients with AMI 

• 64 patients with cardiovascular risk factors 
and/or stable CAD)

Covid-19 cohort

n=47

ACS cohort

n=100

Stable cohort

n=64

p value

Covid-19 vs. ACS, 

Covid-19 vs. stable

Demographics and clinical characteristics

Age, median, (IQR), year 56(31-66) 59 (51-68) 68 (58-73) 0.0844, 0.0003

Sex, n(%)

Male 28(59.6) 82 (82.0) 41 (64.1) 0.003, 0.5

Female 19 (40.4) 18 (18.0) 23 (35.9)

Weight, Kg 80.0 (64.0-87.5) 83.0 (74.0-93.0) 0.117, --

Current smoker 3 (6.3) 43 (43) 8 (12.5) 0.0001, 0.29

Comorbidities

Diabetes 14(29.8) 27 (27) 19 (29.7) 0.7, 0.99

Hypertension 18 (38.3) 50(50) 45 (70.3) 0.2, 0.0008

Dyslipidemia 13 (27.7) 82 (82) 38 (59.4) <0.00001, 0.001

Coronary heart disease 8 (17) 35 (35) 13 (20.3) 0.03, 0.7

CHF 1 (2.1) 14 (14) 10 (15.6) 0.03, 0.02

CKD 5 (10.5) 9 (9) 5 (7.8) 0.75, 0.6

CABG 1 (2.1) 2(2) 1 (1.6) 0.96, 0.82

Laboratory findings

Hemoglobin, mg/dl 12.8 (11.6-14.5) 14.25 (13.0-15.4) 13 (12.1-13.8) <0.0001, 0.772

White blood cells × 10⁹/ L 7.10 (5.30-8.95 6.65 (5.53-8.45) --, 0.7425



Results

• IPF% on admission was higher in Covid-19 than 
the stable group and similar to the AMI group 

• IPC on admission was also higher in Covid-19 
than the stable group and similar to the AMI 
group 

• The maximal IPF% among the Covid-19 group 
was higher than the stable group and similar to 
the AMI group. 

• The maximal IPC in Covid-19 was higher than 
the maximal IPC in both the stable and AMI 
groups 

 Covid-19 cohort 

n=53 

ACS cohort 

n=100 

Stable cohort 

n=64 

p value 

Covid-19 vs. ACS 

p value 

Covid-19 vs. Stable 

IPF, %      

admission 4.80 (3.40-6.90) 4.55 (3.03-6.75) 3.50 (2.70-5.08) 0.3255 0.0053 

maximal 5.60 (3.70-6.90) 5.20 (3.40-7.50) 3.80 (2.80-5.38) 0.6979 0.0004 

IPC × )10⁹/ L(     

admission 10.8 (8.30-18.1) 10.7 (7.73-16.8) 7.35 (5.3-10.50) 0.4307 <0.0001 

maximal 14.4 (9.38-20.9) 10.90 (7.6-15.2) 7.55 (5.55-10.5) 0.0035 <0.0001 

      

 



Limitation

• Small sample size

• 3 study groups recruited at different time periods

• The two control groups had several exclusion 
criteria, while no such criteria, were applied for 
the Covid-19 group. 



Conclusion

• Patients with Covid-19 have increased immature platelets 
indices compared to stable patients with cardiovascular risk 
factors and compared to AMI patients. 

• The enhanced platelet turnover and reactivity may have a role 
in the development of thrombotic events in Covid-19 patients
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Aim

• The aim of this study was to assess whether the 
proportion of circulating immature platelets is 
associated with disease severity in Covid-19 
patients

• The current study is the first to examine the 
association between immature platelet indices 
and Covid-19 disease severity



Methods

• March 2020 -October 2020

• Disease severity was defned according to the Covid-
19 treatment guidelines

• Blood samples were evaluated for immature 
platelet fraction (IPF) using an automated analyzer 
(Sysmex XN-3000, Sysmex America Inc. Mundelein, 
Illinois), which uses fluorescent dyes containing 
oxazine and ethylene glycol

• IPC (immature platelet count)—was calculated by 
multiplying IPF and total platelet count, 
representing the absolute count of immature 
platelets (× 109/L)



Disease severity 



Demographic, clinical and laboratory findings of
patients on admission

• Mild-moderate:56 patients

• Severe: 80 patients



Results

• IPF% was higher in patients with severe 
compared to mild-moderate disease  [5.8 vs. 
4.2]

• Maximal IPC value was also higher in 
patients with severe disease   [15 vs 10.9]



Length of hospital stay

• IPC-a marker of disease severity in this group of patients



Limitation

• Single center, non-randomized observational trial 

• Relatively small sample size 

• Differences in treatment protocols between the 
two groups 

• 6% of the patients changed their disease severity 
status during hospitalization.



Conclusion

Patients with severe Covid-19 disease 
appear to have enhanced platelet 
turnover, reflected by high level of 
immature platelets compared to 

patients with mild or moderate Covid-
19 disease. 

Maximal IPC was associated with the 
length of hospital stay—a marker of 

disease severity in this group of 
patients

This finding may have clinical 
implications for risk stratification and 
anti-thrombotic treatment in patients 

with Covid-19.
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