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Abstract
Coronovirus-19 (COVID-19) is an associate degree infection caused by the SARS-CoV-2 virus inflicting a worldwide 
pandemic and chiefly characterized by respiratory symptoms, many times accompanied by a cytokine storm. It causes 
migration of the neutrophils, macrophages and inflammatory cytokines resulting in the destruction of the alveolar-
capillary walls. Coagulopathy in patients with COVID-19 may be a common complication that jeopardizes the clinical 
course and is related to poorer outcomes and probable death. The methylenetetrahydrofolate enzyme (MTHFR) is coded 
by the gene with the image MTHFR on chromosome one location p36.3 in humans, and there are desoxyribonucleic 
acid sequence variants (genetic polymorphisms) related to this gene. However, the 2 commonest ones are C677T and 
A1298C. Deficiencies within the production of this accelerator are related to raise risk of cardiac muscle infarctions, 
stroke, thrombosis, and several conditions. Homocysteine (Hcy) is a chemical in the blood formed when the amino 
acid methionine, a building block of the proteins, is naturally metabolized to be excreted in the urine; throughout this 
breakdown method, our body will recycle homocysteine to be reused to make different proteins. For this utilization, 
we need vitamins B12, B6, and folate. Also, for utilization to be the foremost economical, the accelerator MTHFR is 
needed. Transmissible mutations within the factor that create the MTHFR accelerator will result in an associate degree 
accelerator that’s not optimally active and should result in elevated homocysteine levels. Several medical conditions, 
like vascular disorders, obesity, diabetic disorder, peripheral neuropathy, and thrombophilia’s inside others, are 
associated with high Hcy levels and MTHFR mutations. Few reports link the high risk and poor prognosis with 
COVID-19 with MTHFR mutation and metabolic disorders like obesity and Diabetes mellitus. In this this review, we 
provide recommendations to prevent complications in patients with COVID, MTHFR mutations, Diabetes, and Obesity.
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Introduction

SARS-CoV2 is a member of the beta Coronavirus family. It's 
a positive-sense, single-stranded RNA, enveloped virus that 
is 50-200 nm in diameter [1]. On the thirty first of October 
of 2019, the city health commission of the Republic of China 
notified the National Health Commission, China CDC, and 
WHO of a cluster of twenty seven cases of respiratory disorder 
of unknown etiology [2]. On the seventh of January 2020, the 
China Center for Disease Control and Prevention discovered 
the virus referred to as novel coronavirus 2019 (2019-nCoV), 
conjointly named because the "Wuhan Coronavirus." The 
WHO renamed it to SARS-CoV-2 to destigmatize the virus's 
association with any geographic location or position and relate 
it to the unwellness symptomatology. This case eventually 

precipitated into the WHO declaring this pneumonia as a 
scourge on thirtieth of January 2020. By March 2020, the 
coronavirus 2019 (COVID-19) was declared an endemic by 
the WHO because of the worldwide power growth [3]. Of 
crucial importance are medical specialty investigations to 
characterize transmission modes, copy interval, and clinical 
spectrum ensuing from infection to tell and refine ways which 
will control and stop the unfold of 2019-nCoV [4].
 
The interaction between the viral spike (S) supermolecule and 
angiotensin-converting accelerator that triggers the virus's 
entry into host cells, is probably going to be a concerned within 
the vascular manifestations of COVID-19. The presence of 
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underlying vascular comorbidities in patients with COVID-19 
is related to high mortality. COVID-19 will cause vascular 
disorders, together with heart muscle injury, arrhythmias, acute 
coronary syndrome, and blood vessel occlusion [5]. This virus 
could dispose patients to thrombotic unwellness, each within 
the blood vessel and blood vessel circulations, due to excessive 
inflammation, protoplasm activation, epithelium dysfunction, 
and stasis [6]. Besides, several patients receiving medication 
medical care for the thrombotic unwellness could still develop 
on COVID-19 patients, which might have implications for 
selection, dosing, and laboratory watching of antithrombotic 
medical care. COVID-19 patients with pre-existing vascular 
conditions are typically at a far higher risk of exaggerated 
morbidity and mortality [7].

Hyperhomocysteinemia (H-Hcy) activates a pro-inflammatory 
cascade through the upregulation of the nuclear transcription 
issue (NF-kB) in neutrophils and macrophages that unharness 
associate degree ample quantity of ROS potentiating 
aerobic oxidative stress. This acute H-Hcy can be triggered 
independently of folate status when a systemic inflammatory 
process rapidly develops [8]. The increased production of 
ROS through an acute respiratory viral infection additionally 
overwhelms the oxidant defense system. The ROS-activated 
NF-kB accelerates viral replication, previously shown in SARS 
CoV-1 disease [9]. Interestingly, in line with these findings, 
COVID-19 patients’ plasma homocysteine levels showed a 
predictive value for the pathological conclusions’ progression 
in chest CT-imaging [10]. 

In distinction to the same old definition of H-Hcy with values 
higher than fifteen µmol/L, the cutoff-value of Hcy predicting 
imaging progression was 10.58 µmol/L [10]. In a remarkable 
case report, glutathione’s therapeutic supplementation ends up 
in speedy symptom improvement of 2 cases of Covid-19, all 
of that purpose to the outstanding role of glutathione as a vital 
a part of the anti-oxidative defense system in microorganism 
ill health [11]. Karst et al.  projected a theory of specific 
vulnerability to a severe course of COVID-19 initiated 
by H-Hcy, which might be triggered by the presence of the 
C677T polymorphism [12]. Male gender, nutritional factors, 
lifestyle factors, and several other underlying diseases appear 
to be additional vital risk factors for exaggerated vulnerability 
to SARS-CoV-2. Throughout the SARS-CoV-2 pandemic, 
early risk stratification by measuring of Hcy-plasma levels 
and presumably screening for the presence of MTHFR 
polymorphism seems promising [12].

COVID-19, MTHFR, H-Hcy, Diabetes & Obesity: 
Controversies & Management
The severity of COVID-19 disease intensifies in patients 
with elevated glucose levels, probably via amplified pro-
inflammatory cytokine response, low innate immunity, and 
downregulated angiotensin-converting enzyme 2 (ACE-2). 
Thus, using ACE inhibitors or angiotensin receptor blockers 
may want to get worse the glucose degree in sufferers stricken 
by novel coronavirus infection. It also observed that the direct 
β-cell damage caused by virus, hypokalemia, and cytokine and 

fetuin-A mediated increase in insulin resistance could even 
deteriorate the diabetic condition in COVID-19.

An essential feature of COVID-19 pandemics is the high 
incidence of fatalities in elderly patients: this might be due to 
the prevalence of fragility and cardiovascular disease increase 
with age due to endothelial disruption and loss of endogenous 
cardioprotective mechanisms [13]. Experimental evidence on 
this topic is still early. Still, Moccia et al. hypothesized and 
discussed more suggestive cellular and molecular mechanisms 
whereby SARS-CoV-2 may lead to detrimental consequences 
to the cardiovascular system. They focused on aging, cytokine 
storm, NLRP3/inflammasome, hypoxemia, and air pollution, 
an emerging cardiovascular risk factor associated with rapid 
urbanization and globalization [14].

Obesity, Diabetes (DM), and MTHFR polymorphisms are 
linked together and carry a high risk for society globally and 
higher costs in healthcare. From a disease management and 
prevention perspective, many studies have demonstrated that 
genetic screening for the polymorphisms, serum folate, and Hcy 
levels and aggressive nutritional evaluation and management 
should be applied to decrease the morbidity and mortality with 
these combinations [15]. Now with the COVID-19 pandemic, 
we should be more aggressive.

Glucose and glutamine are good sources of energy for viruses 
[16]. A high glucose condition affects immune function, and 
conversely, impairs the regulated immune status and finally 
causes macrovascular complications [17,18]. A high blood 
glucose level in people with DM may provide a favorable 
environment for increasing [19]. Also, infection with SARS 
CoV-1 causes hyperglycemia without preexisting DM [20]. It 
is possible that DM, when not well controlled, may increase 
the risk of complications arising from COVID-19 and death 
[19].

COVID-19 affects the immune system, and these links may 
also worsen the complications of obesity. Of note, excess 
production of interleukin 6 (IL-6) and other cytokines 
released in response to COVID-19 can induce a “cytokine 
storm” (hypercytokinemia), which is believed to increase 
the fatality of COVID-19. COVID-19 can also progress to 
severe respiratory illness and hypoxia, which may predispose 
people to be immobile and gaining weight [19]. A cumulative 
effect of chronic inflammation and hypercytokinemia seems 
to bring about a hyperinflammatory response through active 
macrophage syndrome, especially in severe COVID-19. This 
event subsequently leads to hypoxia and ischemia, which 
results in an oxidative stress state involving the release of 
inflammatory proteins and reactive oxygen species that impair 
mitochondrial function. As a result, protein synthesis by 
hypertrophic and hypoxic white adipocytes is altered toward 
the production of cytokines and other inflammatory proteins, 
which may lead to metabolic disease [21,22]. Hyperglycemia 
or type 2 DM is commonly associated with obese patients; it 
was reported in 51% of patients with SARS-CoV-2 infection 
and has been suggested as an independent predictor of poor 
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prognosis in patients SARS-CoV-2 [23,24].

Regarding the management of these cases, the patients 
should be followed closely in respect of their hematologic 
and metabolic parameters. Glucagon-like peptide-1 (GLP1) 
analogs have an anti-inflammatory effect, reduces monocyte 
infiltration and improves reendothelialization, increasing nitric 
oxide production in endothelial cells; therefore, alleviation 
of inflammatory processes in the vascular system by these 
agents is a rationale for the recommendation to prescribe 
GLP1 analogs during the COVID- 19 pandemic [25-27]. 
Dipeptidyl peptidase-4 (DPP4) inhibitors are one of the most 
frequently prescribed medications for patients with DM and 
play an important role in various biological processes, such as 
proliferation, T-cell immunity, and glucose homeostasis, but at 
present, there is insufficient evidence either for or against the 
use of DPP4 inhibitors in patients with DM and COVID-19 
[19,28,29].
 
ACE-2 and potential therapeutic implications have been 
mentioned above. ACE-2 expression may be implicated in 
the severe illness caused by COVID-19. Higher expression 
of ACE-2 in patients with hypertension and cardiovascular 
disease has been postulated as a factor that increases the 
susceptibility to SARS-CoV-2 [30]. A recent study of 417 
COVID-19 patients showed that ACE inhibitors or angiotensin 
receptor blocker therapy was associated with a decreased rate 
of severe disease, less systemic inflammation, and lower peak 
viral load compared with the use of other antihypertensive 
drugs [31]. Experts strongly recommend that patients should 
not stop taking their renin-angiotensin-aldosterone system 
(RAAS) inhibitor during the COVID-19 pandemic [32].

Hydroxymethylglutaryl-CoA reductase inhibitors or statins 
have anti-inflammatory properties. In a viral pneumonia mouse 
model, simvastatin directly modulated antiviral inflammatory 
responses in lung tissues attenuating airway inflammation, such 
as RANTES (regulated on activation, normal T-cell expressed 
and secreted) expression neutrophil recruitments [33]. 
Rosuvastatin therapy also has additional benefits, including 
anti-inflammatory effects beyond the lipid-lowering property, 
suggesting that this drug has pleiotropic effects [34]. These 
data support the favorable effects of statins on respiratory 
diseases [35]. Statin therapy should be continued during the 
COVID-19 pandemic if there is no definite contraindication.
Concerning MTHFR mutation and COVID-19 patients 
together, the risk of hypertension and cardiovascular events 
is higher. So, riboflavin, combined with folic acid, may 
be an important modulator in those adults, and treatment 
with vitamins and micronutrients and standard supportive 
care seems to be warranted to protect and support the most 
vulnerable patient group [12,36]. 

Aspirin has been shown for years to be the cost-effective 
antiplatelet aggregation therapy in cardiovascular disease. In 
a meta-analysis of ischemic cardiopathy using (i) 75 studies 
during which the prevalence of a mutation (CT) in the MTHFR 
gene (which increases homocysteine)determined in cases 

(22,068) and controls (23,618), and (ii) 14 randomized trials 
(39,597 participants) of homocysteine-lowering and ischemic 
heart condition events. A meta-analysis of the MTHFR studies 
showed a statistically significantly increased risk of ischemic 
cardiovascular disease in TT compared with CC homozygotes. 
A meta-analysis of randomized trials showed no significant 
reduction in IHD risk from folic acid, despite reducing 
homocysteine of 3.3 µmol/L. There was a major difference in 
risk reduction between the five trials with the lowest prevalence 
of antiplatelet therapy (60% on the average, usual aspirin), 
RR 0.93 (0.84 to 1.05), and therefore the five trials with the 
best prevalence (91% on average), RR 1.09 (1.00 to 1.19), p 
= 0.037 for the difference [37]. A secondary analysis of a 10-
year randomized, double-blind, placebo-controlled trial with 
39 876 initially healthy women age 45 years or older (26 779 
evaluated for clotting factor Leiden, G20210A prothrombin, 
and MTHFR 677C>T polymorphisms) suggested that long-
term, low-dose aspirin treatment has little effect on the 
prevention of deep vein thrombosis and embolism in initially 
healthy women [38].

Human physiology depends on countless biochemical 
reactions, many of which are co-dependent and interrelated. 
The rapidness and completeness of reactions usually rely 
on the supply of precursors and enzymes. The enzymatic 
activity depends on the bioavailability of micronutrients, like 
vitamins and minerals. To realize a healthy state, the organism 
requires that biochemical reactions occur at a controlled rate. It 
required that metabolic reactions reach what can be considered 
an optimal metabolic equilibrium. A mixture of genetic 
makeup, dietary patterns, trauma, disease, toxins, medications, 
and environmental stressors can elevate the demand for the 
nutrients needed to achieve this optimal metabolic equilibrium 
[39]. We don’t have to just treat deficiencies, so it’s important 
to stay up our metabolism. The authors explained it fine. 
Metabolic correction improves enzymatic function and satisfies 
the increasing demand for nutrients. Metabolic correction can 
significantly impact the reduction of morbidity and mortality 
and their financial cost to our society and contribute to 
improving health and well-being [40].

Vitamin C is an important nutrient for humans, with pleiotropic 
functions associated with its ability to donate electrons. Vitamin 
C contributes to immune defense by supporting and directly 
stimulating various cellular processes of both the innate and 
adaptive immune systems. Consistent with this documented 
ability of vitamin C to modulate the immune system, scientific 
literature has abundant documentation of vitamin C’s ability 
to cure several viruses’ infections [39]. The authors reported a 
case where the viral infection had reached the point of being 
life-threatening, while it absolutely was afflicting a young man 
who previously had always been in exemplary physiologically 
state [41]. They treated him with Intravenous Vitamin C (IVC) 
therapy 50 grams for three infusions over three days. They 
determined that ascorbic acid possesses anti-viral activity, 
which confirmed with other cases reported in cold rhinovirus, 
avian virus H1N1, Chikungunya, Zika, and influenza [42-47]. 
Miranda-Massari et al. did a superb recent review about the 
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role of vitamin C in COVID-19, and that they mentioned the 
Shanghai Expert Consensus on COVID-19 Treatment and 
therefore the International Pulmonologist Consensus Group 
recommendations on IVC in COVID-19 infections [48].

Conclusions

In general, because of the high prevalence of obesity, DM, and 
MTHFR mutations and the COVID-19 pandemic in this new 
era, we recommend close observations on them and be more 
aggressive in their management. A combination of low carb 
diet, weight management, GLP1 analogs, ACE-2 inhibitors, 
low-dose aspirin, Magnesium, Zinc, vitamin C, and B-complex 
plus folate supplementation, preferably the activated form, 5 
methyl folate for all cases with those comorbidities. Intravenous 
Vitamin C is recommended for patients that got admitted.
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