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Synopsis of talk 

• Background – are we winning the war against type II 
diabetes? 

 

• Diabetes/ metabolic syndrome and inflammation 

 

• Inflammation and the coagulation system 

 

• The diabetic coagulation system 

 

• Conclusions and suggestions: a precision medicine approach 
using individualized patient tracking 

 



Diabetes prevalence 

• The prevalence for all age-groups worldwide was 

estimated to be 2.8% in 2000  

 

• Predicted to increase to 4.4% in 2030 

 

• Among adults in the US, the prevalence of 

undiagnosed diabetes is currently 4.1%  and 

prediabetes is at a staggering 35.6%  

 

• Type II diabetes is associated with glycemic disorders, 

and also (frequently) comorbidities including 

dyslipidemia and hypertension 



Cardiovascular risk 

factors 

• Compared with individuals without diabetes, patients 

with type II diabetes have a considerably higher risk 

of cardiovascular morbidity and mortality  

 

• Cardiovascular risk versus inflammation 



Selected references showing a changed 

inflammatory marker profile in diabetes type II 

individuals 





Inflammation and the 
 coagulation system 

• Erythrocytes (RBCs), platelets and atypical fibrin fiber 

formation or an altered fibrin structure are a hallmark  of  

inflammation  

 

• Selected examples showing the effect of inflammation 

    on RBCs and fibrin fiber structure 

 









Poikilocytosis  

abnormally  

shaped RBCs  

 





Eryptosis 



The biochemical reasons for 

shape change 



Abnormal fibrin formation and platelets 

= hypercoagulation:  

 

HALLMARK OF INFLAMMATION 



Hypercoagulability and 

hypofibrinolysis 

Integrative Biology (2015) 7: 24-52 









Healthy platelet and fibrin Inflammatory platelets and fibrin 



How can we measure coagulation 

function? 



Thromboelastography 



The hematological system in 

diabetes 
• High blood glucose and context of insulin resistance, and 

relative insulin deficiency, disturb the architecture and 

functions of RBCs, platelets and fibrin 

 

• ALSO glycation of haemoglobin, reduced deformability and 

reduced lifespan of RBCs 

 

• Membrane cholesterol alter fluidity and bending stiffness of 

RBCs 

 

• Altered RBC rheology 

 

• Hypercoagulation due to systemic oxidative stress 

 



Increased 

HbA1c 

DESPITE 

Medication for:  

• Dyslipidemia 

• blood sugar  

• Hypertension  

• Anti-clotting 

 





(2013) Cardiovasc Diabetol 12, 25 

Membranes have decreased 
roughness more deformable 



(2013) Cardiovasc Diabetol 12, 25 
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Original 
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A Normal, B diabetic with raised iron, C added Fe3+ 



Many potential uses in diagnostics 

Integrative Biology (2014) 6: 486-510 

In line with the NIH goals for an individualized patient-centered 
precision medicine approach:  Collins FS and Varmus H: A new initiative 
on precision medicine. N Engl J Med, 2015; 372:793-795  



Individualized patient care 
precision medicine? 

• Because type II diabetes is such an extensive health issue,  

 

• We suggest that the answer to adequate treatment is based 

on an individualized patient-centered approach, in 

combination with the latest NIH precision medicine approach   

 

• COLLINS, F. S. & VARMUS, H. 2015. A new initiative on 

precision medicine. N Engl J Med, 372, 793-5. 

 

• A combination of viscoelastic and ultrastructural 

methodologies may be used in a personalized patient-

centered regime 



Why? 
The biological insight of this line of though is that biophysical 
and biochemical changes to RBCs are a significant 
accompaniment to type II diabetes.  
 
The technological innovation is the use of advanced 
microscopies and viscoelastic measurements together with 
other more run-of-the-mill tests used by practitioners. 
Together, quick biophysical and biochemical readouts done 
individually the effect of medication can be seen quickly 
 
The benefit of this integration are that these readouts are at a 
much higher physiological or phenotypic level than typical 
biomarkers and that RBC shape changes may form an essential 
role in the envisaged individualized, precision medicine 
approach.   
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