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Overview of Talk

• Review of important hormones in cardiometabolic disease

• Vitamin D

• Thyroid Hormone

• Focus on how hormones levels impact treatment of diabetes 
and hyperlipidemia

• Low Vitamin D, and thyroid hormone associated increased 
statin associated side effects

• Low Testosterone may modulate statin efficacy

• Implications for Clinical Practice



DeLuccia et al. Current Nutrition Reports 2019 8:281–294

Complex Interaction Between Hormones and Cardiometabolic Health



Overview of  Mechanistic Benefits of Vitamin D

Hollick MF N Engl J Med 2007; 357:266-281



Impact of Vitamin D on Cardiovascular Disease

Norman PE et al. Circulation Research. 2014;114:379–393



Possible Mechanisms Linking vitamin D deficiency to 

Hypertension and insulin Resistance

• Stimulates insulin section

• Suppresses renin-angiotensin 

aldosterone system

• Modulates immune response including 

susceptibility to infections and 

autoimmune disorders (e.g. Type I 

Diabetes and Multiple Sclerosis)

Impact of Vitamin D on Cardiometabolic Disease

Dusso AS. Am J Physiol 2005;289: F8-28
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• Some studies, have suggested that low 

vitamin D levels may be associated with 

statin myopathy.

• Small studies have reported improvement in 

statin myopathy after vitamin D 

supplementation.

• Patients with hypothyroidism were shown to 

have increased risk of statin-induced 

myopathy, possibly due to decreased 

cholesterol synthesis causing skeletal 

myocyte membrane instability.

• Hypothyroidism may render an individual 

more susceptible to SAMS and use of 

statins may "unmask" hypothyroid 

myopathy.

Vitamin D Deficiency and Hypothyroidism Are Associated with Increased 

Statin-Associated Muscle Symptoms (SAMS)



Vitamin D and Diabetes

• In Type 1 diabetes, the link is thought to be mediated by the effects of 
vitamin D on the immune system. 

• The active form of vitamin D (1,25-dihydroxyvitamin D) inhibits 
dendritic cell maturation and modulates the immune system by 
reducing activation. Therefore, vitamin D deficiency could theoretically 
increase the risk of autoimmune diseases.

• In Type 2 diabetes vitamin D improves beta cell activity and insulin 
sensitivity.

• Several prospective observational studies have shown that low vitamin 
D is associated with risk of type 2 diabetes.  Obesity is also associated 
with low vitamin D and this is a confounder.







• BMI in the study 

28.1±5.7

• The mean (±SD) serum 

total 25-hydroxyvitamin 

D level at baseline was 

30.8±10.0 ng per 

milliliter

• 12.7% had levels below 

20 ng per milliliter,

• 32.2% had levels from 

20 to less than 30 ng 

per milliliter 

VITAL Study Showed that Vitamin D Supplementation did not Decrease CV Events



Infante M et al. European Review for Medical and Pharmacological Sciences 2019; 23: 3142-3147

• Analyses excluding the first 2 years of follow-up (to account for the latency period 

of cancer) showed a significant 25% reduction in cancer-related death in the 

vitamin D group compared to placebo [Hazard ratio (HR), 0.75; 95% CI, 0.59-0.96]

• Baseline vitamin D levels (available only for 15,787 participants, corresponding to 

approximately 61% of all participants) were 30.8 ng/mL, with only 12.7% of 

participants being vitamin D deficient. 

• All the participants (including the placebo group)were allowed to take up to 800 

IU/day of vitamin D.

Does VITAL Negate all the Basic Science data on Benefits of 

Vitamin D?





The Complex Vitamin D Story:  Lost in Translation?



The Fish Oil Story Tells us Not to Lose Hope in the Mechanisms 



• In many studies pleiotropic effects of statins were contingent on normal thyroid 
hormone , prolactin and vitamin D status  suggesting that hormone level 
irregularities may contribute to a dampened effect of statins on cardiometabolic 
risk factors.

• Krysiak et al examined the impact of testosterone level on statin efficacy.  
Patients with normal testosterone levels showed greater reductions in LDL.

• This study suggest untreated hypotestosteronemia may attenuate 
cardiometabolic effects of atorvastatin in men.

Impact of hormonal status on Statin Efficacy

Xu I and Taub PR Coronary Artery Disease 2021, 32:713–71

Krysiak et al Coronary Artery Disease 2021, 32:706–712



Krysiak et al. Coronary Artery Disease 2021, 32:706–712

Hormonal Deficiencies may Modulate Pleotropic Response to Statins
• Group A: low testosterone  

(n = 19) 

• Group B :normal testosterone 

from testosterone 

supplementation ( n = 19) 

• Group C: intrinsically normal 

testosterone ( n = 21

In groups B and C, 

atorvastatin use was 

associated with a decrease 

in hscrp, uric acid, 

fibrinogen and 

homocysteine 

concentrations and with an 

increase in vitamin D 

levels. 



Vitamin D and COVID-19

J.E. Manson, S.S. Bassuk Metabolism Clinical and Experimental 112 (2020) 15432



• Complex interaction of hormones with cardiometabolic disease needs to be 
incorporated into clinical decision making.

• In patients with hyperlipidemia with suboptimal response to statin therapy, it may 
be useful to assess other biomarkers, such as testosterone, thyroid function tests 
and vitamin D, to ensure to ensure that deficiencies in these hormones are not 
contributing to lack of statin efficacy or statin-related side effects which may lead 
to poor compliance.

• Aim for Vitamin D levels >30 ng per milliliter.

• Though these hormones may not directly impact CV outcomes they may 
modulate other factors such are response to statin therapy that are intricately 
linked to improved CV outcomes.

Implications for Clinical Practice




