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Abstract
Covid-19 has presented the world with a multitude of different clinical faces. To date their linkage eludes. This article attempts to establish linkage using recent 
research results regarding blood groups, clinical findings, cytokines, epidemiology, and the CD147 receptor, the orphan sister of ACE2. The role of the immune 
system controlled by the RAS and vitamin D is explored and recommendations ventured.
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Introduction
From the first quarter of 2020 thru its third quarter COVID-19 

has ranged clinically from a flu-like illness to Acute Respiratory 
Distress Syndrome (ARDS) with co-morbidities to Acute Covid 
Cardiovascular Syndrome (ACovCS) with or without co-morbidities 
to Multi system Inflammatory Syndrome in Children (MIS-C) 
aka Pediatric Multi system Inflammatory Syndrome-Toxic Shock 
Syndrome (PMIS-TSS in UK) and back to adults with MIS-A, both 
without significant respiratory illness.

Is there a link connecting these seemingly disparate clinical 
presentations?

SARS CoV2 (SARS2) has been compared to SARS CoV (SARS1), 
its closest human viral pathogen. But there are numerous seemingly 
inexplicable clinical differences, despite the shared ACE2 receptor 
preference for their spike protein attachment. Questions include:

Why are the ABO blood groups preferred by SARS1 different 
from those preferred by SARS2? 

Why is obesity such a prominent risk factor for SARS2 versus 
protective for SARS1?

How can SARS2 cross the blood brain barrier but SARS1 cannot?

Are anosmia and ageusia a reflection of this capacity?

Why does SARS2 cause frequent severe Thrombotic 
Microangiopathy (TMA) but SARS1 did not?

Why is there some reported efficacy with hydroxychloroquine for 
SARS2 but not for SARS1?

SARS1 v SARS2 and CD147
SARS1 Nucleocapsid protein (N) may bind to CD147 receptors 

but unlike SARS2, its Spike protein (S) cannot bind to CD147 
receptors. TMPRSS2 cleaves the spike protein enabling membrane 
fusion and cellular entry of both SARS1 and SARS2 via ACE2 
receptors. TMPRSS2 cannot cleave the nucleocapsid protein [1,2]. In 
March 2020 Wang et al. [3] reported that SARS2 could also enter cells 
via the CD 147 receptor.

While there is some controversy regarding binding of SARS2 
spike protein to CD147 receptors, it appears more likely than not.

ACE2 v CD147
Initially the ACE2 receptor was shown to be the entry point for 

SARS2. There was a great deal of controversy about whether having 
more ACE2 receptors was good or bad. ACE2 receptors have long 
been known to mitigate the severity of any viral respiratory illness, but 
RAS antagonists, which up-regulate ACE2 receptors [4], were quickly 
cast as villains.

Then CD147 aka EMMPRIN (Extracellular Matrix 
Metalloproteinase Inducer) aka basigin aka neurothelin was 
suggested as a point of entry for SARS2 [3]. This is the same receptor 
that Plasmodium falciparum, the most lethal species of the malarial 
parasite, uses to invade erythrocytes. It is also found on all immune 
cells, endothelial cells, and epithelial cells. ACE2 receptors are 
less abundant, less widespread and appear to be limited to barrier 
cells, bronchial cells and skin. Their presence on endothelial cells is 
controversial. Perhaps the presence of CD147 receptors on endothelial 
cells is more significant [5,6].

ACE2 and CD147 expression is cell and organ specific. For 
example CD147 is highly expressed in immune cells of children, 
whereas its expression is lower in adolescents and in adults. CD147‐
related genes in the bronchial cells on the other hand increase with 
age [7].

The decreasing expression of CD147 on immune cells might 
explain why the proportion of severe and critical cases of MIS-C are 
highest after birth and decline through puberty [8]. The low expression 
of CD147 on bronchial cells during childhood might explain the lack 
of significant pediatric respiratory illness?
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“We did not see any major differences in the gene expression 
(ACE2 or CD147) in the bronchial biopsies based on hypertension, 
smoking, gender, and obesity, except higher ACE2 expression in 
smokers”. This might explain the smokers paradox with SARS2.

On the other hand, asthma, COPD, hypertension, obesity, and 
male gender status generally led to higher expression of CD147‐related 
genes in the blood. Additionally, CD147‐related genes correlated 
positively with age and BMI in Peripheral Blood Mononuclear Cells 
(PBMCs). Diabetes was also implicated in this correlation in blood, 
i.e., in immune cells, which have CD147 but not ACE2 receptors [7].

So, perhaps it might be instructive to compare specific aspects of 
SARS2 (ACE2 and CD147) with those of malaria (CD147) and those 
of SARS1 (ACE2).

ABO Preferences
SARS1 was most severe in blood types A>AB>B, O

Anti-A in B and O blood types protected against SARS1 by 
inhibiting entry via ACE2 receptors [9].

P. falciparum malaria is most severe in blood types B>A, AB>O 
[10].

Low Von Willebrand Factor (vWF) protects against thrombosis. 
Elevated v WF predisposes to thrombosis.

The level of vWF differed significantly between blood groups. In 
individuals with blood-group O, the mean vWF level was 1.29 kIU/l, 
blood group A 1.52 kIU/l, blood group AB 1.59 kIU/l, and blood 
group B 1.76 kIU/l [11].

SARS2 is most severe in blood types A>B, AB>O [12].

Decreased vWF in the O group (30% less thrombosis) is thought 
to be the protective mechanism (less Disseminated Intravascular 
Coagulation (DIC)) in SARS2 and malaria. B blood type has the 
highest levels of vWF and therefore should be the most susceptible to 
SARS2 and DIC. But A’s are reported to be most susceptible to SARS2, 
presumably because they do not have anti-As.

If anti A provided significant protection, as in SARS1, then B 
susceptibility to SARS2 should equal that for O.

If low vWF activity provided significant protection, as in malaria, 
then B susceptibility to SARS2 should be greater than that for A.

Perhaps this preference of SARS2 for blood group A>B/AB>O 
represents a mix of SARS1 (ACE2) and malarial (CD147) preferences.

Thrombotic Microangiopathy (TMA)
SARS1 elicited D-dimers and thrombosis but not severe TMA 

aka Thrombotic Thrombocytopenic Purpura (TTP) aka atypical 
hemolytic uremic syndrome [13].

SARS2 elicits severe thrombotic microangiopathy with D-dimers 
and thrombocytopenia early poor prognosticators. Increased RDW 
(Red cell Distribution Width) might also be an early indicator [14].

Perhaps CD147 receptors on the surface of erythrocytes soak up 
SARS2 virions. RDW increases and erythrocytes are entrapped in the 
spleen, which enlarges [15,16].

Clinical Findings
SARS1 exhibited flu-like symptoms in children and adults; extra 

pulmonary spread was primarily renal but not CNS.

SARS2 exhibits flu-like symptoms in adults (but rarely children), 
exhibits more significant extra pulmonary spread (including CNS 
thru the Blood Brain Barrier (BBB)), and exhibits susceptibility to 
hydroxychloroquine in some reports [17].

But hydroxychloroquine is useful for treatment of vasculitis, 
which appears to be at the heart of Covid-19 [18].

Anosmia may be the first sign of neuro-invasion likely due to 
CD147, not ACE2. It was an insignificant symptom in SARS1 [19-21].

Malaria can spread to the CNS, cross the BBB, and is often treated 
with hydroxychloroquine [22].

The Obesity Paradox
Obesity was protective with SARS1 but is highly problematic with 

malaria and SARS2 [23,24].

CD147 expression in immune cells, which do not express ACE2, 
is directly proportional to BMI and age [7].

Cytokines
SARS1 cytokines include MCP-1, TGF-β1, TNF-α, IL-6, IFN-γ, 

IL-1β, IL-2, and IL-5 [25].

Significant SARS2 cytokines include IL-1β, IL-6, IL-8, IL-10, 
TNF-α, INF-γ [26].

Malaria elicits IL-1β, IL-6, IL-8, IL-10, TNF-α, and IL-12 [27].

The cytokines of SARS2, especially those most indicative 
of severity, IL-6,8,10, TNF-α appear to be slightly more akin to 
falciparum malaria than to SARS1.

IL-10, a strong anti-inflammatory cytokine produced by T2 helper 
cells (Th2), is oddly elevated in SARS2 and cerebral malaria. It appears 
that Th1 cells (pro inflammatory) can also produce IL-10 to dampen 
inflammation in the face of intractable infection [28,29].

Epidemiology
TNF-α and IL-10 discriminate between patients with MIS-C and 

severe Covid-19 [30].

These are the same markers that differentiate severe Covid-19 
from that less severe [31,32].

Significant respiratory illness is not common in MIS-C (25% 
obese, 10% asthma), yet the levels of cytokines indicating severity are 
higher than even those in severe Covid-19. This is despite the absence 
of co-morbidities. ARDS can rarely be seen in the pediatric group but 
not without co-morbidities [30]. What might trigger an even greater 
Th1/Th2 cytokine imbalance than that seen in severe Covid-19 (½ 
obese, ½ hypertensive, ⅓ diabetic)? One can speculate that vitamin 
D deficiency might play a vital role. The ethnic preferences for SARS2 
offer some support for this speculation.

Approximately 75% of those diagnosed, hospitalized, or admitted 
to the ICU with Covid-19 or are black or Hispanic. Over 90% of those 
with MIS-A are black or Hispanic [33]. Are those with MIS-A severely 
vitamin D deficient?

By comparing blood type preferences, cytokine profiles, BMI 
discrepancies, severe TMA frequency, and clinical findings in SARS1, 
SARS2, and malaria, a distinct hybrid profile for SARS2 begins to 
emerge. The epidemiology of Covid-19 points to a prominent role 
for vitamin D deficiency and possible benefits of RAS antagonism. 
Not only is the Th1 arm up-regulated but also the Th2 arm is down 
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regulated with low vitamin D [34]. Vitamin D deficiency has been 
reported in KD [35], Covid-19 [36] and MIS-C [36] (Figure 1).

There have been modest increases in whites [37] (Figure 2). But 
NHANES data underscores the predilection for low 25(OH)D in the 
black/Hispanic population with continuing deterioration. The trend 
is toward lower levels of 25(OH)D by age, sex, and ethnicity. Might 
ACovCS and MIS-A also reflects a poor vitamin D status? (Figure 3).

RAS Connection
Numerous reports implicate TNF-α in the pathogenesis of 

Kawasaki’s Disease (KD) [38,39], Toxic Shock Syndrome (TSS) [40], 
Covid-19 [41], MIS-C [41], and malaria [42]. These entities also seem 
to be linked by vasculitis, especially coronary vasculitis.

TNF-α is produced by TACE (Tumor necrosis factor α 
Converting Enzyme), also known as ADAM17 (A Disintegrin 
and Metalloproteinase #17). ADAMA17 is activated by AT1Rs, 
the primary receptor for angiotensin II. It cleaves ACE2 and IL-6 
receptors, increasing their plasma counterparts, which are poor 
prognosticators. TACE (and angiotensin II) are integral to the pro-
inflammatory v anti-inflammatory balance.

Angiotensin II antagonists impact SARS CoV2 entry. ADAM17 
enables endocytosis and internalization of the virus. The AT1R 
chaperones the viral ACE2 complex to the lysosome, but the virus 
fuses with the endosome membrane and escapes into the cytoplasm 
[43]. ADAM17 also cleaves membrane ACE2. Both processes require 
AT1Rs. Circulating or soluble ACE2 is a poor prognosticator [44,45] 
(Figure 4). Circulating or soluble IL-10 is a poor prognosticator 
[46,47] (Figure 5).

Figure 1: Vitamin D connection.

Figure 2: Vitamin D status of 3 U.S. ethnic groups: 1988 through 2010.

Figure 3: Prevalence of serum 25-hydroxyvitamin D(25[OH]D) level of 
30 ng/mL or more in the Third National Health and Nutrition Examination 
Survery (NHANESIII) (1988-1994) and in NHANES 2001-2004, stratified by 
demogarphic characteristics. NH indicates non-Hispanic. To convert 25[OH]
D levels to nanomoles per liter, multiply by 2.496.

Figure 4: Tumor necrosis factor Alpha Converting Enzyme (TACE) aka 
ADAM17 cleaves ACE2 (creating soluble or circulating ACE2, a bad 
prognosticator) in addition to producing the cytokine TNF alpha, an indicator 
of Covid-19 severity. 

Figure 5: TACE also produces the cytokine IL-6 (a bad prognosticator) in 
the same manner.
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Vitamin D inhibits renin, a precursor to angiotensin II, and 
counterbalances ADAM17 by down regulating the pro-inflammatory 
cytokines and up regulating the anti-inflammatory ones. Vitamin D 
also inhibits NF-κB and works against the RAS from above and below 
[48] (Figure 6). NF-κB is a prominent player in the pro inflammatory 
response [49] (Figure 7). Vitamin D immunomodulates both innate 
and adaptive immunity (Figure 8).

Discussion
SARS1 and SARS2 differ in the immune response they elicit [50].

SARS1 and especially SARS2 retard the innate immune response 
(INF-α and β which are type I interferons) thru production of ORFs 
(Open Reading Frames) and NSPS (Non-Structural Proteins) [51].

This conforms nicely to the cytokine/viral load data seen in 
SARS1 (more cytokines) v SARS2 (higher viral load) [50] (Figure 9).

Figure 6: Vitamin D reduces the pro inflammatory effects of angiotensin II 
both upstream and downstream.

Figure 7: The pro inflammatory effects of NF-kappaB are myriad.

Figure 8: Th1, Th17 are pro inflammatory and Th2, Treg are anti-inflammatory.

Figure 9: IFN alpha and beta are innate immunity cytokines which are 
inhibited by SARS2.

SARS2 effectively bypasses innate immunity and enters adaptive 
immunity unscathed. It eclipses SARS1 not only in suppression of this 
innate immune response but alsospike protein (S) binding affinity. In 
destroying ACE2 receptor positive cells SARS2 infection increases 
angiotensin II, which is linearly associated with viral load and lung 
injury [52].

Around the time of the activation of adaptive immunity Covid-19 
patients often become critically ill. A hyper-inflammatory response by 
human macrophages breaks pulmonary endothelial barrier integrity 
and induces microvascular thrombosis [53].

Whether this is mediated by ACE2 receptor or CD147 receptor 
positive cells or both is not clear. The increase in angiotensin II 
suggests the former may be more contributory. ACE/ACE2 is 
increased in hypertension and diabetes, both risk factors for SARS2. 
Diabetes and obesity are also risk factors for malaria (CD147) [54,55].

Whether ACE2 receptors are present in adipose tissue appears 
controversial [56].

However, the mortality rate of SARS1 in the obese was lower 
not higher, despite using the same ACE2 receptor. Furthermore, 
melatonin via CD147 receptors has been found effective in treating 
Covid-19 [57-59]. Brown fat is rich in CD147 receptors. So, it appears 
more likely that CD147 receptors are responsible for Covid-19 risk in 
the obese.

TMPRSS2 is the required protease that enables viral entry once 
its S protein is attached to the ACE2 receptor. TMPRSS2 may also 
facilitate viral entry once its S protein is attached to a CD147 receptor 
[60].

Cyclophilins A and B may also possibly function in this manner [7].
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If the Covid-19 patient has no comorbidities and ACE/ACE2 are 
in balance, the only symptom may be flu-like (ACE2) with or without 
anosmia/ageusia (CD147). ACE2 receptors function like fixed 
antibodies, soaking up the virus and, depending on the inoculum 
dosage, possibly thwarting the attack.

If ACE/ACE2 is already out of balance, e.g., hypertension, diabetes, 
then ACE2 receptors may be easily overwhelmed concomitant with 
additional increases in angiotensin II.

This disturbs the balance between angiotensin II and the 
probable pre-existing shortfall of vitamin D [61] (Figure 10). These 
same comorbidities (diabetes and hypertension), obesity, and male 
gender upregulate CD147 receptors present ubiquitously in epithelial, 
endothelial, and immune cells [7].

Once the comorbid patient enters the adaptive immunity phase 
ARDS might develop. If additionally a significant vitamin D deficiency 
exists, the illness can become autoimmune-like, possibly via CD147 
receptors [62].

So, angiotensin II and vitamin D jointly determine not only the 
magnitude of the innate and adaptive immune response but also the 
balance between pro-inflammatory and anti-inflammatory.

If active D is sufficient (40 ng/ml to 60 ng/ml), Th1,17 and 
Th2,Treg are balanced and SARS2 can be contained. If deficient, 
then Th1,Th17>Th2,Treg and TMA can develop in addition to 
ARDS. If deficient with or without comorbidities, CD147 receptors 
on endothelial cells can cause an autoimmune-like vasculitis. The 
virus spreads to the heart (ACovCS with or without comorbidities) 
and beyond, crossing the blood brain barrier. At this point 
Covid-19 behavior becomes more malaria-like with D-dimers, 
thrombocytopenia, and TMA.

If sufficiently severe, vitamin D deficiency might explain 
the autoimmune symptomatology of MIS-C and MIS-A. Ethnic 
epidemiology supports this view. MIS-C, PMIS-TSS, TSS, KD exhibit 
similar symptoms. TNF-α is elevated in all. TNF-α is a lymphotoxin 
that can cause fever, vasculitis, lymphadenopathy, skin rash,..

Low levels of 25(OH)D in childhood support the reports of 
vitamin D deficiency in both KD and MIS-C. Kawasaki’s Disease 
peaks at 4 years of age. MIS-C incidence peaks at eight years of age 
[63].

This older peak in MIS-C might reflect the net effect from birth 
of decreasing AT2Rs with increasing ACE2s. Before 8 years of age 
the net effect is increasing susceptibility. After 8 years of age the net 
effect is decreasing susceptibility. At this point the increasing ACE2s 
may overcome the decreasing AT2Rs for a net deterrent to Covid-19 
infection [64,65] (Figure 11).

According to the CDC, MIS-C and MIS-A are described as 
entities following by about four weeks a previous Covid-19 infection 
[30,33] (Figure 12).

The vitamin D deficiency translates to not only a significant 
increase in the Th1/17 pathway (cellular immunity) but also a 
significant decrease in the Th2 pathway (humoral immunity) and an 
antibody shortfall. This might explain the weak/slow initial antibody 
response and the Antibody Dependent Enhancement (ADE) like 
autoimmune-like recurrence in MIS-C and MIS-A (Figure 13).

One study of asymptomatic Covid-19 patients demonstrated a 

geometric mean neutralizing antibody titer of 1:78 at eight weeks post 
infection [66].

One study on ADE in dengue fever indicated a neutralizing titer 
between 1:21 and 1:80 enhanced the risk of reinfection almost eight-
fold [67,68].

MIS-C and MIS-A might represent secondary exposures 
mediated by ADE and severe vitamin D deficiency (Figure 14). The 
official recommendations for vitamin D sufficiency are grossly short 
of the proper target.

Figure 10: Vitamin D directly opposes the pro inflammatory effects of 
angiotensin II via its AT1 receptor. 

Figure 11: Adequate vitamin D levels decrease as children age thru puberty 
with 94% <40 ng/ml at 18 years of age.

Vitamin D deficiency/insufficiency depends on cutoff [69] (Figure 15).

The calculations by the National Academy of Sciences Institute 
of Medicine (IOM) that determined their Recommended Dietary 
Allowance (RDA) of 600 IUs to 800 IUs per day in 2014 was off by 
an order of magnitude. This huge error was confirmed by several 
Canadian and American university research teams [70].

The IOM’s RDA for vitamin D still stands at 600 IUs to 800 IUs, 
but their Estimated Average Requirement (EAR) was raised from 20 
ng/ml to 30 mg/ml.

Many physicians and other organizations recommend arange of 
50 ng/ml to 70 ng/ml [71].

Is there objective evidence to support such target 
recommendations? [72] (Figure 16).
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Dr. Fauci reportedly takes 6000 IUs of D3 and some vitamin C 
(Figure 17,18).

It takes about 2 months to achieve steady state levels of Vitamin D 
[73] (Figure 19). But sufficient intake or exposure is itself insufficient. 
In order to produce the active form of vitamin D magnesium is a 
required cofactor [74]. Blood magnesium levels are deficient in about 
50% of the population (Figure 20).

It’s even worse than that. Plasma levels of bound magnesium do 
not reflect intracellular levels of free unbound magnesium cations, 
which is the form required to function as a cofactor. Likewise for 
active vitamin D (Figure 21).

This suggests that over 70% of the general population is deficient 
in free magnesium [75]. Therefore any study on the efficacy of 
vitamin D with respect to any disease is unreliable, because none 
of them normalize for magnesium. Any positive benefit reported is 
vastly understated. Furthermore, articles to date set the threshold for 
vitamin D sufficiency at greater than 20 ng/mL or 30 ng/mL. This 
dilutes the beneficial effects of vitamin D and uplifts the results for 
the deficient group. The threshold should be at least 40 ng/ml and 
preferably 50 ng/ml (Figure 22).

Figure 12: ACE2 receptors are low at birth and increase with age, plateauing 
after 25 years of age.

Figure 13: According to the CDC, MIS-C cases peaked about four weeks 
after the peak in cases of Covid-19. 

Figure 14: Fc gamma receptors (for IgG or gamma immunoglobulin) facilitate 
the entry of incompletely neutralized virions. 

Figure 15: The National Academy of Sciences Institute of Medicine (IOM) 
determined EAR (Estimated Average Requirement) level of Vitamin D 
sufficiency of 20 ng/ml was based on RDA calculations proven to be off by 
an order of magnitude.

Figure 16: Less than 5% of American adults have barely adequate levels of 
25(OH)D (not the active form) whether from the sun or a supplement.
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Autoimmunity
CD147 is expressed on erythrocytes, leukocytes, platelets, and 

endothelial cells. Increased expression of CD147 has been implicated 
in the pathogenesis of a number of diseases, such as asthma-
mediated lung inflammation, rheumatoid arthritis, multiple sclerosis, 
myocardial infarction and ischemic stroke [62].

SARS2 and CD147 could represent a missing link connecting a 
virus to an autoimmune disease like KD and others.

Figure 17: A level of 30 ng/ml is inadequate to prevent symptomatic disease.

Figure 18: The level of 30 ng/ml is inadequate to avoid death.

Figure 19: The RDA of 600 IUs to 800 IUs per day is massively inadequate 
(by an order of magnitude).

Figure 20: All enzymes necessary for the production of the active form of 
vitamin D after sun exposure or supplementation require free magnesium.

Figure 21: Plasma magnesium levels are deficient in 50% of the population.

Figure 22: Plasma magnesium levels do not reflect the intracellular free 
magnesium levels required for the production of active vitamin D. Special 
tests are necessary to determine this.
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Figure 23: Numerous synthetic antibodies to cytokines associated with 
numerous autoimmune diseases have been developed by the pharmaceutical 
industry.

Figure 24: Numerous anti-inflammatory antibodies directed toward specific 
pro inflammatory cytokines associated with Covid-19 severity have been 
developed by the pharmaceutical industry.

Figure 25: Vitamin D inhibits most of these cytokines associated with either 
autoimmune disease or Covid-19.

Figure 26: RAS antagonists inhibit Vascular Endothelial Growth Factor 
(VEGF) aka Vascular Permeability Factor (VPF).

Figure 27: RAS antagonists inhibit other enzymes associated with Covid-19 
severity.

Figure 28: Auto immune diseases are increasing exponentially.
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Figure 29: The trend in obesity (>30kg/m2) is bad.

Figure 30: The overweight (>25kg/m2) and the obese need significantly 
more daily vitamin D.

In (figures 23-25) one can see that almost every synthetic 
antibody to either a cytokine or its receptor that inhibits Covid-19 or 
some autoimmune disease is a duplicate of what vitamin D already 
does [76-78] (Figures 23,24). VEGF and JAK are also inhibited by 
RAS antagonists [79,80] (Figure 25). Not surprisingly the incidence 
of autoimmune diseases has paralleled the burgeoning vitamin D 
deficiency [81] (Figure 26,27). And the increasing prevalence of 
obesity (Figure 28). The higher the BMI, the higher the recommended 
dosage of vitamin D [82] (Figure 29,30).

Conclusion
In view of this ACE2/CD147 hybrid approach to Covid-19 

it seems plausible to suggest that the flu like symptoms may be 
ACE2 mediated and the anosmia/ageusia CD147 mediated.The 
elevated ACE/ACE2 seen in diabetes and hypertension is further 
exacerbated bythe destruction of ACE2 receptors. This leads to 
increased angiotensin II, which supercharges the pro inflammatory 
arm of the immune response. After entering the adaptiveimmunity 
phase ARDS may develop in those with comorbidities and/or severe 
vitamin D deficiency. However, CD147 mediated changes such 

as TMA and ACovCS may enter the clinical picture, especiallyin 
the obeseand especially with concomitant vitamin D deficiency. If 
sufficiently deficient, MIS-C aka PMIS-TSS and MIS-A may present 
an auto immune component. This analysis of current knowledge 
on Covid-19 leads to prospective comments about preparation, as 
Covid-19 is quite contagious. First and foremost everyone should 
seriously reconsider their vitamin D and magnesium strategy in 
general. Knowing your 25(OH)D level is useful. Magnesium status is 
a more difficult proposition. But symptoms of magnesium deficiency, 
e.g., leg cramps, constipation, palpitations, are warning signs. Vitamin 
D deficient ricketswas first diagnosed in the 1920s. It took another 
50 years before vitamin D resistant magnesium deficient rickets was 
recognized in the 1970s. Secondly, ADAM17 triggered by AT1Rs up 
regulates the pro inflammatory response. The counterbalancing anti 
inflammatory response is determined by active vitamin D status. 
Soluble ACE2 and IL-6 reflect poorly on this balance. Possible 
therapeutic approaches, e.g., RAS antagonist, hydroxychloroquine, 
melatonin, should be carefully considered. Useful additional easy to 
obtain clinical information, such as blood type, RDW, d-dimers and 
platelet count at the outset could prove critical. Randomized, double 
blind, placebo controlled clinical trials are urgently needed to confirm 
this interpretation of what we now know about Covid-19.
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