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Introduction: 

• Several forms of vitamin B12 deficiency exist. 
If for the severe form, the link was well 
established with the macro-angiopathic 
diabetic complications as well as the cardio 
vascular risk, it is not yet the case for the 
Borderline form. 

 

• This study aims to provide the lipid and 
cardiovascular profile of borderline vitamin 
B12 deficit (BDVB12). 



Introduction : 

 



 



Patients and methods: 

• This is a retrospective study of 40 type 2 diabetic patients (28 
Females / 12 Males) of mean age 58 years old followed at 
Mustapha Pasha Hospital 
 

• Patients with BDVB12 were compared with those with a normal 
rate for several parameters such as: age average, Glycated 
hemoglobin, diabetes duration. 
 

• Lipid parameters were calculated according to Freidwald formula.  
• Total hypercholesterolemia is defined by a total cholesterol level > 2 

g/l 
• Hypertriglyceridemia is defined by a triglyceride level > 1.5 g/l 
• Hyper LDL cholesterol is defined by Level > 1 g/l if high 

cardiovascular risk (all diabetic patients)  
• or > 0.75 g/l if very high cardiovascular risk (diabetic having other 

risk factors including Hypertension). 
 



Results :  
Parameters BDVB12 Normal group Odds ratio p 

Age Average  62.5    years  52    years     2.94      0.0002    

Diabetes duration 9.45  10.7      0.73       0.26 

Gender (Male/Female) 11M / 13F  4M / 14F       0.33       NS     

 HbA1C Average (%) 11.25% 10.55%     0.18        NS   

Homocystein average 18.98 9.31         /     0.000   

Vitamin B12 Average 236.8 274.2         /     0.066    

Total cholesterolemia Average 

(g/l) 

1.64 1.7      0.5     0.68 

LDL c Average (g/l) 0.98 0.89     0.428 

 

     0.24 

Triglyceride Average (g/l) 1.5 1.47     0.714      0.66 

High blood pressure (%) 55.5% 37.56%     1.79      0.58 



Results : 

Or: 1.125 Or: 0.2 

BVB12D: Borderline vitamin B12 deficiency 



Results: 
• No difference has been observed between both groups 

concerning clinical events : stroke and heart disease. 
 

• Patients concerned on screening silent cardiopathy gained 
calcic score which had shown-up a positive rate of 50% (>350 
Aghanston Unit) 
 
 
 

• which is raised much than the rate usually observed among 
general diabetic population (41%). 

Paul VALENSI et al. A coronary calcium score greater than 100 Agatston 
units is associated with a very high risk cardiovascular profile in the 

diabetic population. CAD 007. SFD 2018 

Cases N1 N2 N3 N4 N5 N6 

Calcium 
score (AU) 

357 35 08 444 69 472 



Discussion : 
• No correlation found between homocysteine / vit B12 with lipid 

parameters is already explained by the fact of major glycemic 
disturbance (HbA1C: 11%) existing in both groups and small size 
of our sample, but larger studies have shown a correlation 
between hyper homocysteinemia (>15umol/ l) with : 

• Hypertriglyceridemia (the inhibition of PE: phosphatidylethanol-
amine conversion to PC : phosphatidyl-choline and the low ratio 
of PC/PE caused triglycerides  

     accumulation. 

 

•  and hypo HDL (the down regulation of key players in HDL 
production (LCAT). However, the lipid balance depends on other 
parameters that have more influence such as: food diet 

Triglyceride……….             PE                     PC 
                           CH3 

            Methionine          Homocysteine 

  



Discussion : 

Momin et al. Relationship between plasma Homocysteine level and lipid profiles in a 
community-based Chinese population. Lipids in Health and Disease 2017 



Discussion : 
• However, other studies have shown a direct effect 

of hyper homocysteinemia on macroangiopathy 
and systolic hypertension, which had boosted 
some scientists to keep it as an independant 
cardiovascular risk factor. 

 

 

• Mechanisms that could explain this accurate  link 
include: -homocysteine-induced arteriolar 
constriction, renal dysfunction, increased sodium 
reabsorption, and increased arterial stiffness 

Momin et al. Associations of plasma homocysteine levels with peripheral 
systolic blood pressure and non invasive central systolic blood pressure in a 
community based Chinese population. Scientific Reports 2017. 

Dinavahi, R. & Falkner, B. Relationship of homocysteine with cardiovascular 
disease and blood pressure. Journal of clinical hypertension  499–500 (2004). 



Discussion  
• Homocysteine may play an important role in the initiation of 

atherosclerosis but does not affect its outcomes. The 
molecular mechanism of its adverse vascular effects is 
vascular endothelial cells oxidative damage  and increase 
the proliferation of vascular smooth-muscle cells. 

 
• Otherwise,  the results of the (HOPE)2 study Heart 

Outcomes Prevention Evaluation  showed that daily 
supplementation combined folic acid, vitamin B6, and 
vitamin B12 lowered homocysteine levels significantly, but 
did not reduce the incidence of death from cardiovascular 
causes, myocardial infarction, and stroke, during a follow-up 
of five years 

Dan Rong, Jie Liu, Xin Jia, et al. Hyperhomocysteinaemia is an independent risk factor 
for peripheral arterial disease in a Chinese Han population. Atherosclerosis .2017. 



Conclusion: 
• Macro-angiopathic complications seem much complexed and 

determined by many factors with early damage through natural 
history of cardiovascular disease. 
 

• Diverse deficiencies (B9, B12, B6) increase the 
macroangiopathic complications rate which makes awareness 
on beneficial metabolic memory concept.  
 

• Borderline Vitamin B12 deficit participates in atherosclerosis 
and cardiovascular pathology through hyper homocysteinemia. 
 

• Whatever mechanism by which it induces its cardiovascular 
damage (direct, through lipid profile), its role as a start-up in 
this pathology, requires early detection and an early strategy 
prevention in order to avoid a fatal prognosis.   
 


