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high-risk groups that have more com-
plications and higher mortality in
COVID-19 coincide with groups that
have a high incidence of vitamin D
deficiency. We believe that vitamin
D deficiency might be one of the
important risk factors for COVID-19
complications and higher mortality.

Studies of vitamin D replacement
have shown that vitamin D amelio-
rates innate immunity (the immedi-
ate response of macrophages to
invading viruses and bacteria in the
mucous membranes),2 thereby
reducing the incidence and severity
of acute respiratory infections.3 This
effect requires a sufficient serum level
of 25(OH)D3 being crucial for mac-
rophages to activate it into hormone
D (calcitriol), which activates genes
for the synthesis of antimicrobial fac-
tors destroying viruses (such as
SARS-CoV-2), fungi, and bacteria.2

Also, vitamin D modulates the
cellular immune response and, as ex-
pected, attenuates the cytokine
storm,4 the event so fatal in SARS-
CoV-2einduced pneumonia. There-
fore, we suggest it would be reason-
able to supplement vitamin D in
subpopulations at risk of vitamin D
deficiency and unfavorable COVID-
19 outcomes, as well as in individuals
already infected with SARS-CoV-2 to
achieve optimal 25(OH)D3 concen-
trations as quickly as possible.

It is challenging to conduct
evidence-based medicine in cases
such as the COVID-19 pandemic.
To the best of our knowledge, there
are no data on the effects of vitamin
D in SARS-CoV-2 infection; then
again, there are reliable data on the
beneficial effects of cholecalciferol in
attenuating viral respiratory infec-
tions in people with low levels of
vitamin D. The European Centre for
Disease Prevention and Control
makes this argument and encourages
health care professionals to take ac-
tions that are logical in their own

right, based on previously known
findings in related fields: “Public
health authorities should recognize
that extra-scientific factors (e.g. feasi-
bility of implementing scientific
advice, time pressure, socio-political
factors, institutional factors, eco-
nomic interests, pressure from neigh-
boring countries etc.) are inherent to
the decision-making process. These
factors will also influence the imple-
mentation of any proposed response
measures. Decisions should therefore
always be evidence informed, but
they will very rarely be purely evi-
dence based.”5 In Slovenia, in view
of COVID-19 pandemic, medical
doctors were urgently advised by
leading experts to supplement
vitamin D in high-risk and fragile in-
dividuals and in COVID-19 patients.
With this letter to the editor we
address the broader medical commu-
nity to urgently consider vitamin D
supplementation in high-risk patients
for adverse COVID-19 outcomes.
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How Many Lives Will
Delay of Colon Cancer
Surgery Cost During the
COVID-19 Pandemic?
An Analysis Based on
the US National Cancer
Database

To the Editor: By May 13, 2020,
1,342,594casesof coronavirusdisease
(COVID-19) had been confirmed in
the United States.1 Of these patients,
80,820(6%)haddied.1Thisrapidviral
spread, unencumbered by an effective
treatment or vaccine, required wise
health care resource utilization deci-
sions. Consequently, many centers
throughout the world have decided
to delay elective surgical procedures
including those for cancer to avoid
health care system exhaustion.2

Surgical management of colon
cancers is considered the corner-
stone of treatment, especially in
early-stage disease.3,4 Our team at
Mayo Clinic derived results based
on the American College of Sur-
geons National Cancer Database,
which concluded that delaying elec-
tive surgery for patients with stage I
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to III colon cancer was indepen-
dently associated with the decrease
in the 5-year overall survival.5

Therefore, we have attempted to
place into context the potential
impact of delay of surgical treatment
for patients with colon cancer in the
setting of the COVID-19 pandemic.

Within our previous series,5

30,937 deaths (26%) occurred among
118,504 patients with colon cancer
during a 5-year follow-up. Delaying
the surgical resection for patients
with stage I to III colon cancer was
associated with an increase in the
mortality rate within the 5 years of
follow-up (25% mortality rate when
surgery was performed within 1
month of diagnosis vs 37% after a 4-
month delay). This increase in death
from cancer was already apparent
within the first year (Figure), high-
lighting the urgency and impact of
our nation’s health care decisions.

In the United States, we expect
to have 104,610 new cases of colon
cancer in 2020 with about 83,688
patients having stage I to III colon
cancer.3 This incidence will result
in 20,922 (25%) expected deaths
within 5 years of surgery if per-
formed within 30 days of diagnosis
(Figure). Unfortunately, if colon
cancer surgery is delayed for more
than 4 months, it has the potential
to result in the deaths of 30,965
within the same 5-year period.
This potential tragic outcome may
result in an additional loss of
10,043 Americans over 5 years
(Figure). This model may be an un-
derestimate, as some patients may
die before ever undergoing surgical
treatment and are not counted.
Moreover, this estimate only repre-
sents the human tragedy for colon
cancer, as the impact of all cancer
would be expected to be much

larger. Alternative assumptions ac-
cording to the period of delay in sur-
gery are presented in the Figure.

Therefore, political and health
care leaders must recognize the po-
tential negative impacts on current
patients as they address the
pandemic before us. Alternative
treatments (chemotherapy, immuno-
therapy, radiotherapy), a national
network that would enable referral
of patients for surgery in less
impacted cities, and screening pa-
tients before surgery must be consid-
ered to reduce this potential increase
in mortality due to the delay in surgi-
cal treatment. Furthermore, patients
with cancer represent a more vulner-
able population and appear to have a
higher rate of severe complications
after infection with COVID-19. This
dilemma, along with many other
considerations, puts into focus the
importance of decision making
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FIGURE. Risk of death within 5 years (A) and 1 year (B) after surgery according to the duration of the delay from diagnosis to surgery.
Exp ¼ expected.aDeath within 1 year after surgery. bDeath more than 1 year after surgery (the percentage presented is the number of
deaths within 1 year divided by the number of deaths within 5 years). cThe expected number of deaths according to the duration of
delay between the diagnosis and surgery. The estimated total number of cases of stage I to III colon cancer in 2020 is 83,688 patients.3

Of these patients, based on our previous study’s results, 21,759 deaths (26%) would be expected within a 5-year follow-up. To
calculate the predicted number of deaths for each delay in surgery period category, the assumption was given that all patients will have
the surgery within this period of time (delay), and the estimated number of deaths was calculated based on the results (percentages)
as shown in the figure.

MAYO CLINIC PROCEEDINGS

1806 Mayo Clin Proc. n August 2020;95(8):1797-1809
www.mayoclinicproceedings.org

http://www.mayoclinicproceedings.org


regarding the optimal choice for this
vulnerable population.
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Medication Shortages:
A Matter of National
SecuritydTime
for Action

To the Editor: As noted by Choo and
Rajkumar1 in the June 2020 issue of
Mayo Clinic Proceedings, the COVID-
19 (coronavirus disease 19) pandemic
has exposed extreme vulnerabilities in
our nation’s drug supply chain. The
fragility of the drug supply chain was
not created overnight and has been
brewing for over a decade. Frequent
generic drug shortages and quality
deficiencies are compromising stan-
dard of care, producing waste, and
increasing costs. For example, anti-
biotic shortages contribute to

resistance, when clinicians are forced
to use broad-spectrum agents. Today,
80% of active product ingredient
(API) manufacturers are located over-
seas,2 with the majority being ob-
tained from India and China. India, a
large manufacturer of finished prod-
ucts, obtains 70% of APIs from
China.3 China has a virtual monopoly
on the APIs required to make critical
drugs such as antibiotics, antihyper-
tensives, and many others. Although
the United States remains a global
leader in drug discovery, we have
almost completely transitioned
manufacturing abilities to overseas
because of lower production and labor
costs. The United States’ overreliance
on importing APIs from overseas has
created a devastating impact on our
public health with a potential for cata-
strophic events in the event of a war,
trade conflict, or pandemic such as
COVID-19 and impacting our na-
tional security. As expected, the
United States is waiting in line with
every other country for essential drugs
during the current pandemic.

Although there are no easy or
fast solutions to this problem, we
must act now. In addition to Choo
and Rajkumar’s recommendations,
the following steps may be consid-
ered with the ultimate goal of do-
mestic manufacturing of most of
the essential lifesaving drugs to pro-
tect our patients from harm.

d Designate the pharmaceutical in-
dustry as a high-priority infrastruc-
ture critical to national security
(like the aviation and energy sec-
tors) to allow the federal govern-
ment to coordinate efforts during
shortages or national crises.

d Develop an essential national secu-
rity drug supply list that includes
medications for which a supply
interruption could cause an imme-
diate risk to public health.

d Create a national agency to
monitor, plan, and identify poten-
tial manufacturers in the event of a
shortage.

d Manufacture products in multiple
locations to protect the supply
chain in the event of a natural
disaster or other threats.

d Strengthen federal oversight of
manufacturers to ensure the high-
est product integrity and require
manufacturers to provide trans-
parency related to source of APIs
and quality issues.

d Develop a partnership between
the private and public sectors
acting as a united cohort to un-
cover incentives to drive actions
to ensure domestic production of
essential drugs.

d Require manufacturers to report
to the US Food and Drug Adminis-
tration (FDA) immediately on dis-
covery of an interruption,
disclosing the reason and the ex-
pected time to resolution.

d Create a national database for
tracking of essential drug supplies
and use predictive analytics to
identify surge, production prob-
lems, and future shortages.

d Allow outsourced 503B com-
pounders to prepare drugs in
short supply.

d Allow the FDA to prioritize and
expedite generic drug approvals.

d Provide adequate FDA resources
to allow frequent inspection of
overseas facilities to ensure prod-
uct integrity and quality.
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