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Over the years there has been numerous articles and push by traditional and nontraditional medical specialists, concerning the utility or disparaging the consumption of minerals and vitamins. In fact, multivitamins are consumed by 31% of the population,[1] with Americans spending more than $30 billion on dietary supplements.[2] The Physician Health Study-II enrolled healthy male physicians age 50 and older and examined antioxidant-focused supplements (including 3.5 mg of manganese), revealing no benefit for all-cause mortality, cardiovascular death, or cancer outcomes.[3] In 2021, a report generated by Kaiser Permanente on behalf of the United States Preventative Task Force[4] did not reveal any clear evidence to support dietary supplements such as multivitamins (antioxidant-focused or broad-spectrum) and single dietary vitamins.

The study by Huang et al., titled “Association and pathways between dietary manganese intake and incident venous thromboembolism (VTE),”[5] explores the U.K. Biobank from 202,507 adults with dietary data collected from 24-hour diet questionnaires suggesting a possible association between low dietary manganese and incident VTE. This is in line with previous studies such at the Japan Collaborative Cohort study[6] and a small Italian case series,[7] which suggested low dietary manganese may be associated with VTE events. The trace mineral is found in a wide variety of foods, such as, shellfish, nuts, brown rice, oatmeal, legumes, and black tea, to name a few. Thus, deficiency is very rare, with no identified populations currently known to be at risk. There is a lack of many reports concerning toxicity of manganese from the diet, although a recent case report from a patient with a previous occupation as a welder presented to a clinic with neurological impairment confirmed by magnetic resonance imaging (MRI).[8] The patient was treated with intravenous ethylenediaminetetraacetic acid-based chelation, which abated the patient's symptoms and improved the MRI findings.

Manganese is essential to our bodies, acting as a natural enzymatic antioxidant that suppresses free radicals and peroxide. As stated by Huang et al,[5] it is a required component in the formation of manganese superoxide dismutase, which can reduce mitochondria oxidative stress.[9] In addition, manganese works with vitamin K to assist in wound healing. Both mechanisms may play an important role in the increased incidence of VTE events in patients with low blood levels of manganese ([Fig. 1]).

Although there is a lack of clinical benefit of vitamins in previous studies, it is important to note that all trials conducted were on healthy volunteers. Thus, it is wise to place into perspective that minerals and vitamins may be beneficial in individuals at dietary risk such as a deficiency of manganese. The authors add to the evidence of a potential association between manganese deficiency and VTE. Further studies are needed to increase the evidence of this association. In addition, further clinical trials exploring the benefit of multivitamins in patients with established cardiovascular disease is warranted.

Nevertheless, this epidemiological association needs to be put into context, in relation to the whole host of other associations with VTE. Some are well recognized and studied, for example, obesity,[10] family history,[11] pregnancy,[12] cancer, and kidney disease. Other interesting associations that have emerged, as reported in this journal, include sleep apnea,[13] assisted reproductive technology, and gender-affirming hormone therapy.[14] Of course, a particular risk factor does not occur in isolation, and often in clusters of multimorbidity, and the interactions between comorbidities and VTE may explain a substantial proportion of VTE mortality.[15] Put into this mix is now minerals and vitamins, but could these be simply related to other comorbidities associated with VTE? What a tangled web can be weaved linking VTE with various comorbidities and now as suggested by Huang et al,[5] minerals and vitamins.

        




            
Fig. 1 A decrease in manganese intake (A) results in increase in reactive oxygen species and inflammatory factors (B), resulting in lower extremity clots. Mn, manganese; Mn-SOD, magnesium superoxide; CRP, C-reactive protein; IL-6, interleukin-6.

      





Publication History

Received: 07 December 2023


Accepted: 08 December 2023


Accepted Manuscript online:
11 December 2023


Article published online:
09 January 2024



© 2024. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 




	
References


	
1 
          
            Kantor ED, 
          
          
            Rehm CD, 
          
          
            Du M, 
          
          
            White E, 
          
          
            Giovannucci EL. 
          
        Trends in dietary supplement use among US adults from 1999–2012. JAMA 2016; 316 (14) 1464-1474 





CrossrefPubMedGoogle Scholar





	
2 
          
            Haspel T. 
          
        Most dietary supplements don't do anything.  Why do we spend $35 billion a year on them? Accessed December 14, 2023 at:  https://www.washingtonpost.com/lifestyle/food/most-dietary-supplementsdont-do-anything-why-do-we-spend-35-billiona-year-on-them/2020/01/24/947d2970–3d62–11eabaca-eb7ace0a3455_story.html 






PubMedGoogle Scholar





	
3 
          
            Gaziano JM, 
          
          
            Sesso HD, 
          
          
            Christen WG. 
          
          et al. 
        Multivitamins in the prevention of cancer in men: the Physicians' Health Study II randomized controlled trial. JAMA 2012; 308 (18) 1871-1880 





PubMedGoogle Scholar





	
4 
          
            O'Connor EA, 
          
          
            Evans CV, 
          
          
            Ivlev I. 
          
          et al. 
        Vitamin and mineral supplements for the primary prevention of cardiovascular disease and cancer: updated evidence report and systematic review for the US Preventive Services Task Force. JAMA 2022; 327 (23) 2334-2347 





PubMedGoogle Scholar





	
5 
          
            Huang Y, 
          
          
            Zhang Y, 
          
          
            Yang S. 
          
          et al. 
        Association and pathways between dietary manganese intake and incident venous thromboembolism. . Thromb Haemost 2023 





PubMedGoogle Scholar





	
6 
          
            Meishuo O, 
          
          
            Eshak ES, 
          
          
            Muraki I. 
          
          et al. 
        Association between dietary manganese intake and mortality from cardiovascular disease in Japanese population: the Japan Collaborative Cohort Study. J Atheroscler Thromb 2022; 29 (10) 1432-1447 





CrossrefPubMedGoogle Scholar





	
7 
          
            Ferrante M, 
          
          
            Fiore M, 
          
          
            Conti GO. 
          
          et al. 
        Transition and heavy metals compared to oxidative parameter balance in patients with deep vein thrombosis: a case-control study. Mol Med Rep 2017; 15 (05) 3438-3444 





CrossrefPubMedGoogle Scholar





	
8 
          
            Dayan R, 
          
          
            Arkadir D. 
          
        Manganese accumulation in the brain. N Engl J Med 2023; 389 (14) 1320 





PubMedGoogle Scholar





	
9 
          
            Madamanchi NR, 
          
          
            Hakim ZS, 
          
          
            Runge MS. 
          
        Oxidative stress in atherogenesis and arterial thrombosis: the disconnect between cellular studies and clinical outcomes. J Thromb Haemost 2005; 3 (02) 254-267 





PubMedGoogle Scholar





	
10 
          
            Martin KA, 
          
          
            Zakai NA. 
          
        Venous thromboembolism and obesity: moving toward a better understanding of the population-attributable risk. Thromb Haemost 2023; DOI: 10.1055/s-0043-1776010. 





Article in Thieme ConnectPubMedGoogle Scholar





	
11 
          
            Gurunathan U, 
          
          
            Barras M, 
          
          
            McDougall C, 
          
          
            Nandurkar H, 
          
          
            Eley V. 
          
        Obesity and the risk of venous thromboembolism after major lower limb orthopaedic surgery: a literature review. Thromb Haemost 2022; 122 (12) 1969-1979 





Article in Thieme ConnectPubMedGoogle Scholar





	
12 
          
            Grandone E, 
          
          
            Antonucci E, 
          
          
            Colaizzo D. 
          
          et al. 
        Venous thromboembolism in women of childbearing age: insights from the START registry. Thromb Haemost 2023; 123 (11) 1060-1068 





PubMedGoogle Scholar





	
13 
          
            Trzepizur W, 
          
          
            Gervès-Pinquié C, 
          
          
            Heudes B. 
          
          et al; 
          Pays de la Loire Cohort Study Group. 
        Sleep apnea and incident unprovoked venous thromboembolism: data from the Pays de la Loire sleep cohort. Thromb Haemost 2023; 123 (04) 393-401 





Article in Thieme ConnectPubMedGoogle Scholar





	
14 
          
            Goualou M, 
          
          
            Noumegni S, 
          
          
            de Moreuil C. 
          
          et al. 
        Venous thromboembolism associated with assisted reproductive technology: a systematic review and meta-analysis. Thromb Haemost 2023; 123 (03) 283-294 





Article in Thieme ConnectPubMedGoogle Scholar





	
15 
          
            Bonnesen K, 
          
          
            Schmidt M, 
          
          
            Horváth-Puhó E, 
          
          
            Sørensen HT. 
          
        The interaction effect between comorbidity burden and venous thromboembolism on mortality: a nationwide cohort study. Thromb Haemost 2022; 122 (04) 578-589 





Article in Thieme ConnectPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.90.140.51
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  