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Answering Patient Questions 
About COVID-19 

Introduction
To disseminate accurate information effectively in our local community, a task force 

was formed inside Wright State University Boonshoft School of Medicine to educate 
clinicians and answer community members’ questions, first about vaccines, and second 
about all things COVID-19. More than 25 members, from faculty experts to medi-
cal students, have spent two and a half years providing community outreach, setting 
up at farmers’ markets, and hosting symposia for regional clinicians needing timely 
information about new vaccines. Through many phases of the COVID-19 pandemic, 
clinicians have needed to stay current with concepts of the virus, its variants, the 
changing methods of management and treatment, and best practices for patient ben-
efit. Following are examples of some of our current questions.

What do I do if I test positive for COVID-19?
If a COVID-19 test (either a home test or a polymerase chain reaction [PCR] 

test) shows a positive result, the patient should isolate at home in a room separate 
from others, if possible, for at least five days. The first day of symptoms is day 0 (if 
asymptomatic, the day of the positive test is day 0). An N95 mask is the most suitable 
should the patient need to leave home or need to share bathrooms or other home 
areas. If the patient is a child, one adult should be assigned to care for the child. Day 
5 is not the “definitive” day for no longer being contagious, according to the Centers 
for Disease Control and Prevention (CDC). With testing used as an important tool 
here, if the patient is antigen-positive, they may be infectious. Isolation can end if the 
patient is fever-free for 24 hours without the use of a fever-reducing medication and 
other symptoms are improving. Loss of taste and smell may persist longer and need 
not delay the end of isolation. The individual should continue to wear a well-fitted 
mask around others at home and in public for an additional five days after ending the 
isolation period.1

Why isn’t COVID-19 going away?
The extremely contagious nature of the currently most dominant coronavirus 

strains, the Omicron subvariants BA.4 and BA.5, which make up a combined 70% of 
coronavirus variants in the Unites States as of July 2, 2022, forces us to reexamine all 
we are doing as we try to live our daily lives.2 Since viruses have a goal of reproduc-
ing, variants are created with two purposes: to effectively infect the host (humans) 
and to evade the immune system. Because these subvariants are better able to evade 
the immune system, people may need to rethink the level of protection they choose. 
The benefits of being up to date with CDC vaccination recommendations is critical, 
meaning that the primary vaccination series is given and all available recommended 
boosters have been administered based on age and vulnerability. Updated COVID-19 
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boosters with Omicron adaptations or 
others, when available, may be more help-
ful than just additional doses of current 
COVID-19 vaccines. The Food and Drug 
Administration (FDA) now recom-
mends that COVID-19 vaccine producers 
include components tailored to combat 
BA.4 and BA.5 for fall 2022 boosters. 
Properly fitted masks, although not man-
dated, should be employed as a precaution 
when one is in a vulnerable situation, 
whether it be at a grocery store or in a 
large group situation, along with social 
distancing and hand hygiene.3 Fitness 
centers, bars, offices, and long-term care 
facilities all are vulnerable places for people 
to be exposed to the virus. 

Why is it so difficult to interpret 
the COVID-19 medical literature?

As a novel disease with global reach, 
there were more than a quarter-million 
medical research papers on COVID-19 
published in the last two years. To expedite 
the sharing of information, some of these 
papers were released prior to peer review 
(“pre-print”). Additionally, because of the 
multiple waves of variants, the changing 
scope of vaccinations, and the differ-
ing populations and medical standards 
in other countries, it is challenging to 
compare studies. In reviewing the medi-
cal literature, it is critical to know when 
patients were enrolled (and which variant 
was predominant), their vaccination status 
(which vaccine and how many doses), 
and their demographics (years of age and 
underlying conditions).

Are there terms that will help 
me better interpret and explain 
information about COVID-19?

See Table 1 for terminology relating 
to COVID-19. This table provides the 

scientific definition for each term, a more 
colloquial interpretation, and an example 
providing context for the terminology. 
The interpretations were provided by 
members of the Wright State University 
Boonshoft School of Medicine COVID-
19 Education Task Force.

What are some of the most 
helpful resources when searching 
for COVID-19 information? 

Part of the charge of the task force has 
been to develop a reliable toolkit of refer-
ences and resources for physicians and 
other clinicians to use in answering patient 
questions about COVID-19. 

Easily referenced resources on 
COVID-19 are essential for healthcare 
professionals in speaking with patients. 
Easy-to-navigate, dependable, up-to-
date sources of information help serve 
patients requiring specific and timely 
answers to questions. Having a “go-to” list 
of resources can reduce confusion about 
COVID-19, making vaccination updates 
and other conversations more productive. 
Reliability can be determined by checking 
the source, author, and content.

Reliable sources include governmental 
agencies and reputable medical institu-
tions. Medical organizations also can be 
effective resources: 

• CDC: www.cdc.gov
• Johns Hopkins Medicine: www. 

hopkinsmedicine.org (for COVID-19 
information and updates)

• COVID.gov (for a general COVID-
19 toolkit)

• American Academy of Pediatrics: 
www.aap.org

• Infectious Diseases Society of 
America: www.idsociety.org

• American College of Physicians: 
www.acponline.org

• American Pharmacists Association: 
www.pharmacist.com

• University of Liverpool COVID-19 
Drug Interactions: www.covid19- 
druginteractions.org/checker

Recommended for ease of use: 
The Public Health Communications 
Collaborative (https://publichealthcol-
laborative.org) is a resource initiated in 
August 2020 as a result of rapidly chang-
ing information concerning COVID-19.4 
The platform was founded by the CDC 
and others to combine and organize 
answers to questions commonly asked by 
patients of providers. The format of this 
platform allows for easy access to com-
monly asked questions, along with share-
able graphics and webinars that can be 
accessed by all. 

A unique and up-to-date resource: 
We Can Do This (https://wecandothis.
hhs.gov), a platform created by the U.S. 
Department of Health and Human 
Services, provides more than 600 resources 
to answer specific questions for different 
patient populations.5 Increasing commu-
nity confidence and COVID-19 educa-
tion, this platform covers topics ranging 
from vaccination during pregnancy to 
booster recommendations in those 50 
years of age and older. 

A dependable source: Boosting 
COVID-19 Vaccine Confidence (https://
primeinc.org/online/boosting-covid-
19-vaccine-confidence-educational-
toolkit-providers) is an educational toolkit 
for providers, created by PRIME.6 This 
interactive educational format allows pro-
viders to gain confidence in speaking with 
patients about the benefits and risks of 
vaccination. By including a full description 
of what COVID-19 is and how the vac-
cines work, this platform breaks down the 

EXECUTIVE SUMMARY
During the COVID-19 pandemic, one medical school initiated a task force to bring together answers to common questions by clinicians 
and the public regarding the pandemic. This issue summarizes the results of that effort and is presented in a different format, with 
references included for each section.

For more than two years, we have been struggling with finding the right answers to a host of issues that are changing constantly in 
complexity and applicability.

 z What should primary care physicians do if a patient tests 
positive?

 z Why is it so difficult to interpret the medical literature in the 
face of often contradictory and politically charged theater?

 z Where are the trusted sources of information?

 z How should we respond to new, mutated viral strains? How 
do we decide on appropriate therapy for individual patients, 
and how do we prepare for the apparently inevitable next 
wave of infection?
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pandemic in an easy-to-explain manner. 
This patient-friendly toolkit and train-
ing session allows for both providers and 
patients to better understand why vaccines 
are important.

Recommended for accuracy: COVID-
19 Toolkits (https://www.cdc.gov/
coronavirus/2019-ncov/communication/
toolkits/index.html) is a resource provided 
by the CDC that offers accurate and rele-
vant information on COVID-19 vaccines, 
boosters, masks, and indications for differ-
ent populations.7 This source allows pro-
viders to access the latest guidelines and 
recommendations concerning COVID-
19. Additionally, it also includes contact 
tracing recommendations, which can be 
especially helpful in school and long-term 
care facility populations, through the 
health department.

Since COVID-19 constantly is shap-
ing healthcare in new ways, the task force 
thought it imperative to formulate an 
educational toolkit for both community 
members and healthcare providers.8 By 
consistently updating the toolkit with the 
latest resources and guidelines, misinfor-
mation and anxiety related to COVID-19 
can be reduced within the community. 
Resources that allow healthcare provid-
ers to gain confidence in their knowledge 
and understanding of COVID-19 are 
included. During a pandemic, it is impor-
tant for providers to have the latest infor-
mation available to aid patients in making 
the best decisions for themselves. By 
using toolkits that are updated continually, 
healthcare providers have organized, reli-
able resources. 
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Table 1. Common Epidemiologic Terms
Term Definition COVID-19 Colloquial 

Interpretation
Example

Prevalence Proportion of persons who 
have a condition at or during a 
particular time period

Number of people who 
currently have COVID-19

“The prevalence of COVID-19 is 
dropping; now, we have only 3,000 
active cases across the state.”

Incidence Proportion or rate of persons 
who develop a condition during 
a particular time period

New COVID-19 cases in a 
given time

“The incidence of COVID-19 increased 
to 1,000 new cases per day.”

Sensitivity A test’s ability to correctly 
detect ill patients who have the 
condition

If you have COVID-19, this 
is the accuracy of a COVID-
19 test to confirm you 
have COVID-19

“The PCR test has a sensitivity of 98%; if 
it says you are COVID-19-positive, you 
probably are.”

Specificity A test’s ability to correctly reject 
healthy patients without a 
condition

If you do not have COVID-
19, this is the accuracy of a 
COVID-19 test to confirm 
you do not have COVID-19

“Using a saliva COVID-19 test is 98% 
specific; if it says you do not have 
COVID-19, you can trust it is probably 
right.”

R0 (R-naught) Expected number of secondary 
cases produced by a single 
infection in a completely 
susceptible population

If you have COVID-19, the 
number of people you will 
infect

“The Delta variant of COVID-19 had 
an R0 of about 5, so if you got COVID-
19, you would probably give it to five 
people.”

Case Fatality Rate Proportion of people who die 
from a specified disease among 
all individuals diagnosed with 
the disease over a certain period 
of time

If someone gets COVID-19, 
how likely they are to die 
from it

“The case fatality rate for the Delta 
variant was 5%, which means if you 
get this variant of COVID-19, you are 
more likely to die from it than from the 
original COVID-19.”

Sources:  Infectious Diseases Society of America. IDSA guidelines on the diagnosis of COVID-19: Molecular diagnostic testing. Last updated 
Dec. 23, 2020. https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/

Warsi I, Khurshid Z, Shazam H, et al. Saliva exhibits high sensitivity and specificity for the detection of SARS-COV-2. Diseases 2021;9:38.

Liu Y, Rocklöv J. The reproductive number of the Delta variant of SARS-CoV-2 is far higher compared to the ancestral SARS-CoV-2 virus.  
J Travel Med 2021;28:taab124. 

Murata GH, Murata AE, Perkins DJ, et al. Sustained beneficial effects of vaccination on the case fatality rate for COVID-19 infections. 
medRxiv 2022; Mar 14. doi: https://doi.org/10.1101/2022.01.22.22269689. [Preprint].
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6.  PRIME. Recommended free CME 
and other online educational activities. 
Published Sept. 15, 2021. https://primeinc.
org/online

7.  Centers for Disease Control and 
Prevention. COVID-19 toolkits. Updated 
April 11, 2022. https://www.cdc.gov/
coronavirus/2019-ncov/communication/
toolkits/index.html

8.  Wright State University Boonshoft 
School of Medicine. COVID-19 vac-
cine resources. Published March 8, 2021. 
https://medicine.wright.edu/about/
news-and-events/article/covid-19-vaccine-
resources

Symptoms of COVID-19

What are the presenting 
symptoms of COVID-19, and 
which patients are at high risk for 
a poor outcome?

Symptoms of COVID-19 are cough, 
fever, chills, difficulty breathing, body 
aches, sore throat, loss of taste or smell, 
diarrhea, headache, fatigue, nausea/vom-
iting, and/or congestion/runny nose.1 
Patients who are concerned they may have 
COVID-19 should reach out to their pro-
vider as soon as possible. See Table 2 for 
common conditions associated with poor 
outcomes and more severe COVID-19, 
including hospitalization, intensive care, 
ventilator use, and death.

Many COVID-19 precautions are 
being lifted, causing one to ask, “Is being 
out in the community safe? Am I at risk 
of developing severe symptoms? Am I 
part of the high-risk population?” Higher 
risk patients, including racial and ethnic 
minorities, should be advised to use prop-
erly fitted masks, social distance, avoid 
poorly ventilated areas and large gather-
ings, and stay up to date with all CDC 
recommended vaccinations.14,15 COVID.
gov is a patient-friendly website, and test 
to treat locations can be found at 1-800-
232-0233 (TTY: 1-888-720-7489).16 
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Pregnancy and COVID-19

Does COVID-19 vaccination 
or COVID-19 infection affect 
pregnancy?

Pregnancy or recent pregnancy is associ-
ated with a higher risk for severe COVID-
19.1 COVID-19 also is associated with 
a higher risk of numerous prenatal and 
perinatal complications, including pre-
eclampsia, maternal mortality, and preterm 
birth.2,3 Pregnant people with additional 
comorbidities, such as advanced maternal 
age, high body mass index (BMI), preex-
isting diabetes, or chronic hypertension, 
also are associated with a higher risk for 
intensive care unit (ICU) admission or 
forced ventilation.2,3 Despite the increased 
risk associated with pregnancy and 
COVID-19 infections, vaccination cover-
age and uptake among pregnant people 
remains low.4,5 The pregnant population 
provides opportunity for better education 
and promotion of both the vaccines and 
COVID-19 prevention strategies.

Table 2. Common  
Conditions Associated 
with Poor Outcomes  
and More Severe  
COVID-192-13

• Cancer
• Chronic kidney/liver/lung disease
• Cystic fibrosis
• Dementia/neurologic conditions
• Diabetes
• Heart conditions
• Human immunodeficiency virus
• Immunocompromised health
• Mental health conditions
• Physical inactivity
• Pregnancy
• Sickle cell/thalassemia
• Smoking history/substance use 

disorder
• Overweight  

(body mass index > 25)
• Older than 65 years of age
• Transplant recipient
• Cerebrovascular disease
• Tuberculosis
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Two additional questions related to 
pregnancy are whether the vaccine is safe 
for both mother and fetus and whether 
vaccination during pregnancy is safe and 
beneficial to the newborn.6,7 Studies of 
pregnant persons have shown no increased 
pregnancy-related adverse effects from 
COVID-19 vaccination, nor increased risk 
of miscarriage.6,8,9 A helpful counseling 
point for patients considering vaccina-
tion is that immunization likely will help 
protect their child against COVID-19 by 
the passing of anti-spike protein immu-
noglobulin G (IgG) antibodies through 
the placenta. It has been found, in mothers 
who were vaccinated between 20 and 32 
weeks of gestation, that detectable levels 
of anti-spike IgG antibodies were found 
in 98% of their infants at two months, 
with that number dropping to 57% at six 
months (compared to only 8% of infants 
with detectable IgG whose mothers were 
infected with COVID-19 during the 
same time period).7

The American College of Obstetricians 
and Gynecologists (ACOG) and the 
CDC guidelines recommend vaccina-
tion any time before or during pregnancy, 
including for those planning to become 
pregnant, those who are pregnant, or those 
who are breastfeeding to provide some 
immunity to their babies.10

Education on vaccine safety and effi-
cacy, along with proper COVID-19 
prevention strategies, such as masking and 
social distancing, are a critical responsibil-
ity of primary care physicians. A poll of 
12,887 people indicated that primary care 
providers were the most trusted source of 
information about the COVID-19 vac-
cine and the most preferred place to get 
vaccinated.11 The low levels of vaccination 
in pregnant populations, the increased risk 
of complications during pregnancy from 
COVID-19, and the additional benefits 
to the fetus from maternal vaccination 
highlight an opportunity to effect a posi-
tive change through proper education and 
health promotion with pregnant patients. 
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Vaccination vs. Naturally 
Acquired Immunity

If I already have had COVID-19, 
should I still be vaccinated?

Providers should encourage their 
previously infected patients to seek vac-
cination for COVID-19. Many patients 
infected with COVID-19, having not 
been vaccinated previously, may mistak-
enly believe they are equally protected 
from future reinfection by their natural 
immunity, compared to people already 
vaccinated. The duration of naturally 
acquired immunity differs by COVID-
19 variant. Neutralizing antibodies after 

natural infection have a half-life of two 
to three months, while with messenger 
RNA (mRNA) vaccination, the half-life 
extends to three to six months.1 Both cel-
lular and humoral immunity appears to be 
more durable after vaccination compared 
with infection. Studies have shown that 
vaccination, in combination with previ-
ous infection, reduces the frequency of 
reinfection.2,3 Individuals who have been 
both infected and vaccinated show a more 
robust immune response when compared 
to those who have naturally acquired 
immunity alone.4,5 Additionally, patients 
who have been infected previously with 
COVID-19 generate a stronger immune 
response from vaccination, compared with 
vaccinated individuals who have not been 
infected previously.6,7 

Many studies have estimated that previ-
ous infection plus an mRNA vaccine dose 
produces an antibody response similar to 
two doses of vaccine in a person without a 
history of infection.1 Antibodies induced 
by vaccination have been shown to be 
more diverse and have greater reactivity 
against variants than antibodies from prior 
infection.8 Multiple studies have shown 
varying rates of seronegativity following 
confirmed COVID-19 infection, further 
suggesting that natural infection does 
not guarantee immunity.9-12 Patients with 
lower viral loads and less symptomatic dis-
ease were more likely to lack seroconver-
sion and, conversely, severe disease did not 
guarantee a seroconversion.13 Vaccination 
against the SARS-CoV-2 virus after pre-
vious infection may amplify the immune 
response, provide broader protection 
against different strains of the virus, and 
provide protection to those who may have 
had an absent or low level of immunity 
created by natural infection. 
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Treatment Strategies

What are some of the current 
treatment strategies for non-
hospitalized COVID-19 patients?

Treatment of COVID-19 in outpatients 
generally is limited to patients at high risk 
of severe disease. Four available therapies 
are nirmatrelvir/ritonavir (Paxlovid), mol-
nupiravir (Lagevrio), sotrovimab (Xevudy), 
and remdesivir (Veklury). Nirmatrelvir/
ritonavir combination acts as an oral 

protease inhibitor. Used in patients with 
at least one risk factor for progression of 
disease, nirmatrelvir/ritonavir can be taken 
at home, lowering the risk of hospitaliza-
tion by nearly 90%. Treatment needs to be 
started within five days of either the begin-
ning of symptoms or a confirmed positive 
COVID-19 test. Because there are many 
potential drug interactions, drug reconcili-
ation, with possible temporary therapeutic 
changes, is a necessity prior to dispensing 
the treatment.1 Patients with severe kidney 
or liver impairment should not be pre-
scribed nirmatrelvir/ritonavir. Regimens of 
medications or dietary supplements signifi-
cantly metabolized via cytochrome P450 
enzyme reactions (see the University of 
Liverpool COVID-19 Drug Interactions 
resource at www.covid19-druginteractions.
org/checker) must be thoroughly scru-
tinized for patient safety prior to pre-
scription. The so-called “rebound effect,” 
recurrent symptoms or positive polymerase 
chain reaction (PCR) test occurring two to 
eight days post-nirmatrelvir/ritonavir treat-
ment course, remains a concern. Recurring 
symptoms after completing the five-day 
course do not appear to represent reinfec-
tion or resistance to nirmatrelvir/ritonavir. 
Retreatment with nirmatrelvir/ritonavir is 
not recommended, nor is it part of the cur-
rent emergency use authorization (EUA) 
for this medicine.

Sotrovimab is a monoclonal anti-
body given as a single infusion. It can be 
given within 10 days of symptom onset. 
Sotrovimab is not effective against the 
Omicron variant BA.2 and no longer is 
authorized for use in areas with high BA.2 
frequency. Remdesivir injection was the 
first drug to receive FDA approval for use 
specifically in COVID-19. A prodrug of an 
adenosine analog, it is given once daily via 
intravenous infusion for up to 10 days.

Molnupiravir is an oral antiviral drug 
that works by preventing the SARS-
CoV-2 virus from making more copies 
of itself. It appears to be less effective in 
preventing hospitalization and death than 
the other drugs, lowering the risk of hos-
pitalization and death by about 30%. It is 
recommended for use only when the other 
three options are not available. It should be 
given within five days of symptom onset.

To improve access to these therapies, an 
online locator tool is available at https://
covid-19-therapeutics-locator-dhhs.hub.
arcgis.com.

For pre-exposure prophylaxis, the FDA 
has authorized, via EUA, the combination 
of tixagevimab plus cilgavimab (Evusheld). 
This is a long-acting anti-SARS-CoV-2 
monoclonal antibody combination used 
for individuals who do not have SARS-
CoV-2 infection and have not recently 
been exposed to an individual with 
SARS-CoV-2 infection, but who are at 
risk for inadequate immune response to 
COVID-19 vaccination or have a docu-
mented history of severe adverse reaction 
to an available COVID-19 vaccine or its 
components. It provides at least six months 
of protection. Information on each of these 
treatments can be found at:

• https://covid19treatmentguidelines.
nih.gov/therapies/

• https://covid19treatment-
guidelines.nih.gov/therapies/
anti-sars-cov-2-antibody-products/
anti-sars-cov-2-monoclonal-antibodies/

What is the role of dietary 
supplements in treating COVID-19 
infections?

Recent studies have evaluated several 
dietary supplements in the treatment of 
COVID-19-infected patients. Dietary 
supplements, as regulated currently, are 
not considered as medicines, nor are they 
intended to treat, diagnose, mitigate, pre-
vent, or cure disease. Although limited 
evidence exists about the safety and effec-
tiveness of using vitamin D and zinc for 
treating or preventing COVID-19, several 
studies have been conducted to assess in 
vitro antiviral properties and how this 
might translate into humans. 

Current literature shows that people 
receiving vitamin D and zinc, either indi-
vidually or combined, had no improvement 
in symptoms, and no faster recovery or 
change in intubation status nor outcome.2 
Many individuals who were infected by 
COVID-19 were found to have low levels 
of vitamin D.3 Despite supplementation 
with vitamin D during COVID-19 infec-
tion, there was no change in outcomes 
for these patients.2,3 Patients with normal 
vitamin D levels had more favorable out-
comes than patients with low vitamin D 
levels.2 This suggests that patients who are 
deficient in vitamin D may have less favor-
able health outcomes after COVID-19 
infection than patients who have normal 
serum levels of vitamin D. However, there 
is no evidence that patients with normal 
vitamin D serum levels benefit from 

http://ReliasMedia.com
http://www.covid19-druginteractions.org/checker
http://www.covid19-druginteractions.org/checker
https://covid-19-therapeutics-locator-dhhs.hub.arcgis.com
https://covid-19-therapeutics-locator-dhhs.hub.arcgis.com
https://covid-19-therapeutics-locator-dhhs.hub.arcgis.com
https://covid19treatmentguidelines.nih.gov/therapies/
https://covid19treatmentguidelines.nih.gov/therapies/
https://covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/
https://covid19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-antibody-products/anti-sars-cov-2-monoclonal-antibodies/


ReliasMedia.com Primary Care Reports / August 2022     91

vitamin D supplementation during active 
COVID-19 infection. There are potential 
risks to over-supplementing with vitamin 
D. Current studies found that overzealous 
dosing with vitamin D led to side effects, 
including nausea, vomiting, altered senso-
rium, constipation, headaches, acute kid-
ney injury, weight loss, and symptomatic 
hypercalcemia.4 In summary, vitamin D 
does not appear to be beneficial as a treat-
ment for COVID-19-infected patients. 

Because zinc may play a role in the 
immune response, it has been studied in 
COVID-19 patients.2 A recent meta-
analysis of patients supplemented with 
zinc during active COVID-19 infection 
showed no evidence of benefit to patients.2 
There is evidence that supra-physiologic 
supplementation with zinc may lead 
to irreversible loss of taste and smell.3 
Because COVID-19 symptoms can 
include loss of taste and smell, zinc supple-
mentation may cause providers a challenge 
in differentiating between COVID-19 
symptoms and effects from consuming 
zinc. 

Deficiencies of vitamin D and/or zinc 
have been associated with less favorable 
outcomes in COVID-19 patients.2,4 
Neither supplementing vitamin D and/
or zinc during a COVID-19 infection, 
nor treating low levels of either, has shown 
improved outcomes. Other supplements 
also have failed to show positive outcomes 
in COVID-19.
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Long COVID

What is long COVID?
Because post-COVID-19 syndrome, 

also called long COVID or post-acute 

sequelae of COVID-19 (PASC), has 
no universal definition, it is difficult to 
compare studies. The World Health 
Organization (WHO) defines PASC as 
occurring in people with a history of prob-
able or confirmed SARS-CoV-2 infec-
tion, usually within three months from the 
onset of COVID-19, with symptoms and 
effects lasting at least two months, unex-
plained by an alternative diagnosis. 

Post-COVID-19 conditions are 
reported by individuals with both symp-
tomatic and asymptomatic initial infec-
tion. Many people who experience mild 
or asymptomatic SARS-CoV-2 infections 
do not receive PCR or antigen testing at 
the time of acute infection, making it more 
challenging to attribute later symptoms 
to SARS-CoV-2 infection.1,2 Symptoms 
associated with post-COVID-19 condi-
tions are heterogeneous and often non-
specific, overlapping with many common 
medical conditions, and may be difficult to 
fully capture in any single data system.1,3,4 
Long-term symptoms are common, 
occurring in one-quarter to one-half of all 
COVID-19 patients.

Commonly reported symptoms associ-
ated with long COVID are illustrated in 
Figure 1.
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Neurologic Symptoms

How common are neurologic long 
COVID symptoms, such as brain 
fog and headache?

The five most common symptoms of 
long COVID are fatigue (58%), headache 
(44%), attention-deficit disorder (27%), 

hair loss (25%), and dyspnea (24%). 
Various neurologic symptoms of post-
acute COVID syndrome (PACS) include 
headaches, memory deficits, difficulty 
concentrating, and cognitive impairment 
(brain fog).1

Post-COVID fatigue represents one of 
the most persistent and debilitating symp-
toms following infection. The multiple 
mechanisms for fatigue post-COVID 
should be considered in the patient’s dif-
ferential diagnosis and treatment plan. 
Mechanisms for fatigue include:2 

• inflammation caused by the release 
of pro-inflammatory cytokines (cytokine 
storm);

• mitochondrial dysfunction; 
• autonomic nervous system 

abnormalities; 
• reduced systemic oxygen extraction; 
• poor nutritional status related to loss 

of taste and smell; 
• obesity and physical inactivity; 
• muscle wasting (sarcopenia);
• sleep alterations;
• excessive respiratory effort related to 

respiratory complications; 
• depression.
Headache is the most common neu-

rologic symptom. Many patients report 
headache during and after COVID-19 
infection. The characteristics of the head-
ache may resemble migraine or tension-
type headache and are treated like the 
headaches they resemble. There are no 
symptoms specific for headache related 
to COVID-19. Headaches can occur in 
people with a history of prior headaches, 
but they also can occur in people without a 
previous headache history. 

Neuropsychiatric symptoms also are 
common after COVID-19 infection, 
occurring in 30% to 40% of patients.3 
Approximately one-third of COVID-19 
survivors were diagnosed with general-
ized anxiety disorders, one-quarter with 
sleep disorders, 20% with depression, and 
12% with post-traumatic stress disorder. 
The etiology of neuropsychiatric symp-
toms in COVID-19 patients is complex 
and multifactorial. Symptoms may be 
the result of direct effects from infection, 
including hospitalization and treatment, 
cerebrovascular disease (including micro-
thrombosis), physiological compromise 
(hypoxia), side effects of medications, or 
social aspects of having a potentially fatal 
illness. New preliminary reports suggest 
that a biomarker, the SARS-CoV-2 spike 
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protein, may further categorize this disor-
der, since it has been found in blood sam-
ples from more than half of the patients 
studied at Brigham and Women’s Hospital 
in Boston. Identifying such biomarkers 
would assist the work to further decipher 
post-acute sequelae of COVID-19.

Adults have an increased risk of being 
diagnosed with a new psychiatric disorder 
after COVID-19 infection. The most 
common psychiatric conditions presented 
were anxiety disorders, insomnia, and 
dementia. Sleep disturbances also may 
contribute to the presentation of psychiat-
ric disorders.4
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Pulmonary Concerns

What are the common pulmonary 
concerns associated with long 
COVID?

The most common respiratory symp-
toms reported between 60 and 100 days 
after hospital discharge are dyspnea, in as 
many as two-thirds of patients, and cough, 
in approximately 16% to 18% of patients. 
At one year, the prevalence of both dys-
pnea (in 23% to 25%) and cough (in 2% 
to 13%) decreased, respectively.1-5 Female 
gender, number of comorbidities, number 
of symptoms at the time of admission, and 
length of admission have been identified 
as individual risk factors correlating with 
dyspnea seven months after discharge.6 
Higher BMI is associated with persistent 
dyspnea at one year.7 Several recent stud-
ies investigated the effect of pulmonary 
rehabilitation programs (PRP) on dyspnea 
progression in these patients. Although 
more study is needed, findings appear to 
suggest improvement in respiratory func-
tion, exercise capacity, and dyspnea are 
possible with PRP.8

Pulmonary function tests (PFT) gen-
erally are normal in patients following 
mild or moderate COVID-19 infection.9 
However, in patients with severe infec-
tion, impaired diffusing capacity of the 

lungs for carbon monoxide < 80% is the 
most common pulmonary function test 
abnormality, seen in almost half of the 
patients at three to four months, decreas-
ing to 21% at one year. Risk factors for 

Figure 1. Long COVID Symptoms

Sources: Centers for Disease Control and Prevention. Long COVID or post-COVID 
conditions. Updated June 17, 2022. https://www.cdc.gov/coronavirus/2019-ncov/long-
term-effects/index.html
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Neurologic
• Fatigue
• Headaches
• Memory loss
• Trouble sleeping
• Psychiatric illness
• Stroke
• Dizziness
• Paresthesia
• Anosmia/dysgeusia
• Pain
• Lightheadedness
• Cognitive 

impairment/“brain fog”

Cardiovascular
• Palpitations
• Resting heart rate increase 
• Myocarditis 
• New hypertension
• Post-exertional malaise/poor endurance
• Chest pain

Systemic and 
Metabolic
• Digestive disorders
• Diabetes mellitus
• Arthralgias/

myalgias
• Abdominal pain
• Diarrhea
• Fever
• Rash/hair loss
• Menstrual 

irregularities

Pulmonary
• Dyspnea
• Cough
• Reduced 

pulmonary 
diffusing 
capacity

• Pulmonary 
fibrosis
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reduced diffusion capacity and poor 
recovery include female gender, preexisting 
lung disease, smoking, and ICU admis-
sion.7,10 Restrictive ventilatory defects with 
decreased total lung capacity (TLC) also 
are directly associated with disease sever-
ity.11 Reduced six-minute walk distance, 
also referred to as 6-MWD, assessed as  
< 80% of predicted, was present in 20% of 
patients at three months, with significant 
improvement demonstrated at one year 
with prevalence of 7%.7,12

Radiographic abnormalities, including 
ground-glass opacities and fibrosis, are 
present in about one-third of patients six 
months after severe COVID-19 infection. 
This finding is directly correlated with 
age, length of admission, acute respiratory 
distress syndrome, mechanical ventilation, 
and the presence of cough.9,13,14 At one 
year, many patients show improvement, 
with only 10% having non-progressive 
fibrotic changes on computed tomography 
(CT) scan.7

Current recommendations are to per-
form a baseline assessment within three 
months after hospitalization by using 
PFTs, 6-MWDs, and chest radiography, 
followed serially at six months to one year. 
Further evaluation with high-resolution 
CT chest or echocardiogram may be 
needed for persistent symptoms or severe 
disease.15,16 There is growing evidence that 
pulmonary rehabilitation can improve 
6-MWD and decrease fatigue and dys-
pnea, independent of disease severity.17,18 

A course of corticosteroids also may be 
beneficial in a subset of patients with post-
COVID-19 interstitial lung disease with 
organizing pneumonia.19,20 Lung trans-
plantation is reserved for patients with 
significant debility or progressive disease 
failing medical therapy.15 Clinical trials 
currently are underway investigating the 
role of antifibrotic agents, such as pirfeni-
done or nintedanib, in the prevention of 
pulmonary fibrosis and other respiratory 
complications in COVID-19 survivors.21
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Cardiac Complications

What are some of the cardiac 
complications of post-acute 
sequelae of COVID-19?

Cardiovascular complications in acute 
and post-acute sequelae of COVID-19 
(PASC) have been well documented in 
the literature. The COVID-19 outbreak 
affected 892 ongoing clinical trials in car-
diology.1 Since then, more than 100 trials 
have been registered to investigate cardio-
vascular complications.2 The term PASC-
CVD (post-acute sequelae of COVID-19 
cardiovascular disease) describes the 
collection of cardiovascular diseases that 
emerge or persist four or more weeks after 
an acute COVID-19 infection.3 PASC 
may affect 10% to 30% of COVID-19 
patients.4

As the prevalence of PASC increases, 
clinicians will need to be familiar with:

• the spectrum of cardiovascular 
complications;

• the pathophysiology of the 
complications;

• current practice guidelines for the 
evolving management of these patients.
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A study comparing 153,760 COVID-
19 patients with contemporary and his-
torical controls evaluated the risk and the 
12-month burden of incident cardiovas-
cular disease. Notably, PASC-CVD was 
observed in low-risk COVID-19 patients 
who had not been hospitalized and had no 
past medical history of CVD. The risk and 
burden of PASC-CVD increased as the 
severity of the acute COVID-19 infec-
tion increased and remained significant, 
after controlling for demographic and 
comorbidity variables.5 Cardiovascular 
manifestations of PASC were diverse and 
spanned the spectrum of cardiovascular 
pathology, including thromboembolic 
disease, inflammatory myocarditis/pericar-
ditis, dysrhythmias, ischemic heart disease, 
and cerebrovascular disorders.5

The pathophysiological mechanisms 
underlying PASC-CVD are poorly char-
acterized and multifactorial, potentially 
accounting for the diversity of its mani-
festations.6 Direct cardiomyocyte damage 
from viral invasion, fibrosis, and cardiac 
remodeling from cytokine upregulation, 
micro-angiopathy from complement 
activation, and autoimmunity from hyper-
active immune response all have been 
implicated.7-12 Trials on pharmacothera-
pies targeting these pathways have been 
small, have been underpowered, or have 
had neutral outcomes.2 

The American College of Cardiology 
(ACC) released an expert consensus 
document regarding the evaluation and 
management of PASC-CVD, noting that 
these best practices continue to evolve.3 
In symptomatic patients, the ACC rec-
ommended advanced testing, guided by 
clinical circumstance, including laboratory 
testing, electrocardiograms, echocardiogra-
phy, and ambulatory rhythm monitoring. 
It encouraged early cardiology involve-
ment, symptom-guided management, and 
an emphasis on graded exercise regimens.3 

Given the rising incidence of PASC-
CVD even in low-risk patients with mild 
disease, primary COVID-19 prevention 
should be prioritized. Familiarity with 
the diagnosis and evolving management 
of these chronic complications will be a 
necessity for primary care clinicians.
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Gastrointestinal Issues 
and COVID-19

What are the gastrointestinal 
issues with COVID-19? 

Gastrointestinal complications from 
COVID-19 can occur during acute 
infection, continue after resolution of the 
infection (long COVID), or develop in 
the weeks or months after infection. Up to 
one-third of COVID-19 patients present 

with gastrointestinal complaints, such as 
nausea, vomiting, or diarrhea.1

Patients with severe COVID-19 are 
at high risk for developing gastrointes-
tinal dysfunction, including acute liver 
injury with elevated transaminases, acute 
cholecystitis, acute pancreatitis, ileus 
and feeding intolerance, acute colonic 
pseudo-obstruction, and mesenteric 
ischemia. Mesenteric ischemia is the 
most serious gastrointestinal complica-
tion reported in critically ill COVID-19 
patients and should be considered in a 
hospitalized patient complaining of severe 
abdominal pain.1 

In about one-half of COVID-19 
patients, SARS-CoV-2 RNA is shed in 
the feces in the week after diagnosis and, 
in some patients, can continue to shed 
for many months. The presence of fecal 
SARS-CoV-2 RNA is associated with 
gastrointestinal symptoms, suggesting that 
gastrointestinal tissues are directly infected 
or serve as a viral reservoir.2,3

Long COVID gastrointestinal symp-
toms include decreased appetite, nausea, 
weight loss, abdominal pain, heartburn, 
dysphagia, diarrhea or constipation, and 
irritable bowel syndrome.4 A personal-
ized nutritional risk assessment should 
be completed in patients with sustained 
decreased appetite, particularly in the 
elderly and the immunocompromised. The 
use of antimotility agents to treat diarrhea 
should be avoided, since it may impair 
viral clearance.5
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Conclusion: The End  
of the Pandemic?

For more than two years, people around 
the world have asked this question: 

When will COVID-19 end?
The pandemic has claimed more than  

6 million lives worldwide, with more 
than 1 million documented in the United 
States.1 COVID-19 has brought increased 
stress, anxiety, frustration, and fear. 
Although people remain optimistic that 
things are improving, this pandemic is not 
yet over. 

The American Psychological 
Association’s Stress in America survey 
sheds light on the effect the pandemic has 
had on the American population.2 More 
than 60% of people report their lives as 
permanently changed. The effects of the 
pandemic on individuals have included 
increased unhealthy habits, decreased 
sleep, and worsening mental health.2 
Hospitals and their healthcare systems 
have reorganized patient care, introduc-
ing more telehealth options along with 
employee resource support. It has created 
a positive shift toward addressing mental 
health, including patient-, caregiver-, and 
child-focused needs, as well as rewarding 
healthcare professional heroes and provid-
ing programming to prevent healthcare 
professional burnout. 

A recent survey from Axios/Ipsos 
shows that Americans no longer view the 
pandemic as a serious crisis.3 More people 
view the pandemic as “not a problem at all” 
vs. a “serious crisis.” Nearly 75% of people 
see the COVID-19 pandemic as a man-
ageable problem moving forward.3 Data 
show how the American population has 
endured and is recovering from the adverse 
effects of this pandemic. Some Americans 
maintain resiliency and optimism; yet, 
education helping to limit misinformation 
remains a necessity in persevering through 
the pandemic’s effects. 

Omicron variants of the coronavirus 
SARS-CoV-2 pose a daunting public 
health emergency. The COVID-19 virus 
is constantly changing and accumulating 
mutations in its genetic code over time, 
resulting in new variants with high trans-
missibility.4 As social distancing restric-
tions lessen and Americans reduce mask 
use, variants able to evade immunity con-
tinue to emerge. With vaccination rates 
still less than optimum, vaccine refusal has 

continued to be a barrier to bringing this 
virus under control.5 Second-generation 
vaccines, now deemed necessary, will be 
available soon, hopefully leading to less 
frequent calls for booster doses.

The pandemic continues to contribute 
to ever-present healthcare issues, such as 
inequality in access to safe, quality care.6 
Patients continue to endure stressors 
caused by COVID-19, promoting the 
need for current and relevant education. 
Healthcare providers can use the edu-
cational tools provided in this article as 
a framework to promote the health and 
well-being of their patients.
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CME Questions
1.  Which of the following statements 

regarding COVID-19 is true?
a.  Immunocompromised individuals 

who are at higher risk for severe 
COVID-19 must wait to receive 
COVID-19 boosters until 
chemotherapy is complete.

b.  Males concerned about their 
fertility should not receive the 
COVID-19 vaccination series or 
boosters.

c.  Women who are currently 
breastfeeding should not receive 
COVID-19 boosters until their 
child is 6 months old.

d.  In addition to blood clots 
and pneumonia, COVID-19 
is associated with new-onset 
diabetes. 

2.  Which of the following is a reliable 
source of information about 
COVID-19?
a.  COVID-19 Changing Focus
b.  Johns Hopkins Medicine 
c.  The Public Health Community 

Cooperation 
d.  American Academy of COVID 

Information
3.  Which of the following is not a 

common symptom of long COVID?
a.  Hair loss
b.  Increased energy
c.  Headache
d.  Dyspnea

4.  Which of the following is not 
a high-risk condition for poor 
outcomes with COVID-19?
a.  Obesity
b.  Immunocompromise
c.  Strabismus 
d.  History of smoking

5.  Neuropsychiatric complications 
following COVID-19 infection may 
be caused by which of the following?
a.  Side effects of medications
b.  Oculogyric crisis
c.  Dyspnea
d.  Impaired vision
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Public Health Challenges

What are some of the public 
health challenges related to 
COVID-19?

In 2020, the COVID-19 pandemic 
radically changed our approach to public 
health. Before the COVID-19 pandemic, 
most people would have assumed that 
young, healthy, immunocompetent individ-
uals would be resistant to all but the most 
severe infectious diseases; meanwhile, only 
older individuals or those with preexisting 
conditions would be considered at risk of 
severe negative outcomes from less virulent 
endemic diseases, such as influenza. Unlike 
expectations from previous experience, 
young, healthy people; asymptomatic peo-
ple; and people not considered high-risk 
may be affected negatively by COVID-19.

The goal of increasing access and educa-
tion related to COVID-19 vaccines was 
discussed as part of a recent Journal of the 
American Medical Association ( JAMA) 
Network Health Agencies Update. An 
administrator stated that investments in 
community-based funding help reduce 
disparities in underserved communities dis-
proportionately affected by the pandemic. 

The high infectivity of COVID-19, 
combined with its potential for severe 
disease, has ignited a new focus on the 
relationship between immunology and 
pathologic processes. Research suggests 
that various biopsychosocial factors and 
health behaviors can predispose people to 
COVID-19.1 

During this pandemic, social distanc-
ing has remained a prime approach to 
preventing infection with COVID-19. 
However, conflicting perspectives around 
the severity of COVID-19 have caused 
discussions regarding prevention to become 
more political than public health-focused. 
Current research has identified specific 
barriers, such as socioeconomic status, 
occupation, and housing density as major 
obstacles to proper social distancing.2,3 
Essential workers, unhoused individuals, 
and minority populations are groups of 

interest when thinking about disparities in 
COVID-19 infection.4

Eradication of COVID-19 is unlikely, 
since its causative viral agent continues 
to mutate, which is common for all ribo-
nucleic acid (RNA) viruses. Geographic 
separation of exposures tends to result in 
genetically distinct variants.5 Although 
social distancing is an effective method 
for preventing the spread of COVID-
19, it is most effective as part of a larger 
prevention strategy that includes good 
sanitation practices, mask wearing, and 
vaccine adherence.6 Historically, vaccines 
have been an excellent tool in the control 
and eradication of disease. Although many 
people were thrilled to have such an option 
for COVID-19, others noted significant 
concerns about the speed of vaccine devel-
opment, inconsistency in messaging from 
public health officials, and the potential for 
adverse outcomes.7

There are considerable differences in 
COVID-19 vaccine uptake among dif-
ferent populations, ranging from distrust 
of the medical establishment to reduced 
access to vaccines. Healthcare inequities, 
personal opinions valuing or devaluing vac-
cine access, and misinformation contribute 
to achieving public health goals. Initially, 
people of color had lower vaccination rates. 
Data from the Centers for Disease Control 
and Prevention (CDC), in the April 2022 
Kaiser Family Foundation Report, show 
that 77% of the total U.S. population had 
received at least one dose of a COVID-
19 vaccine. With unvaccinated people at 
increased risk of infection, severe illness, 
and death, white people accounted for two-
thirds (64%) of people who remain unvac-
cinated.8 With booster shot eligibility now 
expanding to many of the pediatric groups, 
ensuring equity in uptake of boosters and 
primary vaccinations among children will 
continue to be a top priority. 
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Prevention of COVID-19

What can my family do to prevent 
getting COVID-19?

Our understanding of COVID-19 
has grown rapidly since the start of the 
pandemic and, in turn, our management 
of the disease has become more effective 
and standardized. Despite these advances, 
COVID-19 still is a potentially deadly 
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virus. Prevention, rather than treatment, is 
the goal. Here, we discuss views on physi-
cal mitigation and vaccines as preventive 
measures. 

COVID-19 is a respiratory virus that 
spreads when an infected person breathes 
out droplets and very small particles that 
contain the virus via airborne transmis-
sion, such as breathing or speaking. Some 
of these droplets are large and fall to the 
ground rather quickly, while others are 
smaller particles or aerosols (less than 10 
microns in diameter) and can linger in 
the air.1 These droplets and particles can 
be breathed in by other people or land in 
their eyes, nose, or mouth.2 Masking acts 
as a barrier, helping to block droplets and 
even some aerosols.1,3 The ability to filtrate 
particles and droplets varies based on 
characteristics, such as the type of mate-
rial, the number of layers of material, and 
the fit. However, even simple cloth masks 
can block some droplets and aerosols. 
Numerous studies have shown that masks 
are effective in helping to reduce the spread 
of infection.1,3 

Patients should be encouraged to wear 
masks when out in public, both to reduce 
their risk of contracting SARS-CoV-2 as 
well as to reduce their risk of potentially 
spreading an asymptomatic or pre-symp-
tomatic infection.

Practicing social distancing, using 
telecommunication instead of in-person 
contact, physical distancing at social events, 
staying at least six feet from others, or stay-
ing away from large gatherings helps pre-
vent the spread of COVID-19.2 Proactive 
use of testing to detect either SARS-
CoV-2 or biomarkers of SARS-CoV-2, or 
antibodies made after getting COVID-19, 
prior to such activities can help refine and 
reduce superspreader opportunities in 
schools and elsewhere. 

Vaccines are another important tool in 
the fight against COVID-19. In resource-
rich countries, such as the United States, 
COVID-19 has become a vaccine- 
preventable disease. This term does not 
reflect that a vaccine will eradicate all 
diseases for which there is a vaccine, but 
instead represents that the disease can 
be rendered less deadly and less severe 
through vaccination. Vaccine-preventable 
diseases can cause long-term illness, hospi-
talization, and death.4 

Despite increasing numbers of vacci-
nated individuals becoming infected with 

the extremely contagious Omicron variant, 
vaccines have remained highly effective 
at preventing hospitalizations and death.5 
Studies also have shown that keeping vac-
cinations up to date helps enhance the 
patient’s immune response and improve 
protection against COVID-19.5 All eli-
gible patients should be up to date with 
all CDC-recommended vaccinations to 
maximize prevention of infection, hospi-
talization, and death. (For current vaccine 
information for specific patients, see toolkit 
references.)

Although life in many areas of the 
United States is regaining elements of pre-
COVID normalcy, it is important that we 
use information and resources to prevent 
further morbidity and mortality.6,7 
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Fertility and COVID-19

Does COVID-19 vaccination 
or COVID-19 infection affect 
infertility?

Various viral infections are associated 
with impaired male fertility and decreased 

semen quality.1 The most well-known of 
these viruses is mumps, but also includes 
hepatitis B and C, as well as human papil-
lomavirus (HPV).1 Most recently there is 
evidence that infection with SARS-CoV-2, 
especially moderate to severe infection, 
has been linked with impairments to male 
fertility.1 

SARS-CoV-2 has been found to infect 
cells by binding to the angiotensin- 
converting enzyme 2 (ACE-2) receptor 
on the cell surface.1-3 The receptor can be 
found on up to 72 different types of tissue 
in the human body, including the heart, 
lung, brain, and testis.2 After gaining entry 
into the cell, viral replication begins to 
occur, leading to cellular dysfunction. This 
triggers an inflammatory cascade of events 
involving multiple cytokines to prevent 
continued viral replication and infection of 
other cells that can end up damaging the 
body in the process.

It has been postulated that male fertil-
ity is affected by SARS-CoV-2 infection 
through multiple different mechanisms, 
including direct damage to cells, with 
indirect damage from inflammation.2 In 
terms of direct effects, viral infection via 
ACE-2 receptors on the testis can lead 
to inflammatory changes in male repro-
ductive interstitial tissue and infertility. 
Reduction of Sertoli and Leydig cells can 
lead to less testosterone, lack of nourish-
ment of sperm, and, ultimately, impaired 
fertility.2 Indirectly, increased inflammation 
and cytokine storm following COVID-19 
infection may induce a higher temperature 
of the testes with increased blood flow, 
leading to germ cell damage, ultimately 
jeopardizing the blood-testis barrier.3 This 
adversely affects spermatogenesis and 
hormone production within the testes.3 In 
addition, drugs, such as glucocorticoids and 
interferons used to treat SARS-CoV-2 
infections, may be gonadotoxic, adversely 
affecting the male reproductive system.3

Concerning female infertility, results 
have been less conclusive regarding the 
long-term effects of SARS-CoV-2 infec-
tion. It has been noted that ACE-2 also 
is highly expressed in female reproduc-
tive tissues, including those of the ovaries, 
vagina, and uterus.4 Although there have 
been changes noted to the female men-
strual cycle associated with COVID-19, it 
appears that this is a temporary response, 
possibly associated with the increased phys-
iologic stress related to infection.4 Ovarian 
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reserve did not seem to be significantly 
altered by COVID-19 infection, except in 
a few instances of noted severe infection.4 

There is no current evidence that sug-
gests COVID-19 vaccines affect fertility; 
rather, they should be considered as a pos-
sible modality to prevent infertility. 
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Diabetes and COVID-19

How does diabetes fit into the 
COVID-19 picture?

In addition to blood clots, pneumonia, 
and other complications associated with 
a SARS-CoV-2 infection, recent studies 
have identified yet another worrisome asso-
ciation: new-onset diabetes. 

Earlier findings had established the con-
nection between diabetes patients and an 
increased risk of developing a COVID-19 
infection, as well as a worsening of diabetes 
symptoms from the presence of a COVID-
19 infection.1 More recent studies have 
suggested that non-diabetic individuals 
with COVID-19 may be at risk of receiv-
ing a new diabetes diagnosis shortly fol-
lowing infection. 

A recent report in Morbidity and 
Mortality Weekly Report from the CDC 
demonstrates that persons younger than 18 
years of age with COVID-19 were more 
likely to receive a new diabetes diagnosis 
greater than 30 days after infection than 
were those without COVID-19, based on 
health claims data. The diabetes risk for 
COVID-19 patients younger than 18 years 
of age was dramatically higher (31% to 
166%) than for those never infected with 
the virus.2 

Diabetes prevalence appears to rise as 
severity in COVID-19 disease increases, 
from 6.4% in non-hospitalized patients 

to 32.4% in intensive care unit patients.3 
A study by Montefusco et al found that 
one-third of newly hyperglycemic indi-
viduals remained hyperglycemic for at least 
six months following their recovery from 
COVID-19.4 Whether the hyperglycemia 
causes the poor COVID-19 infection 
outcomes or if it reflects poor outcomes 
remains unclear.

Researchers have found that the SARS-
CoV-2 virus can affect the pancreas in one 
of three ways.5-8 First, it may cause direct 
damage to pancreatic insulin-producing 
beta cells, inhibiting them from producing 
enough insulin to control blood sugar lev-
els. Second, the viral replication within the 
pancreas can damage the cells that directly 
surround the beta cells, which are needed 
for appropriate insulin release. Finally, the 
virus may reprogram any surviving cells, 
causing them to malfunction and disrupt 
proper blood sugar regulation.

Additional work has shown another 
potential cause for newly acquired dia-
betes in COVID-19-infected patients. 
According to Zickler et al, SARS-CoV-2 
can replicate in human adipose tissue.9 It 
may cause the adipocytes to send incorrect 
messages to other cells. 

A study by Reiterer et al discovered that 
COVID-19-infected patients had low 
levels of adiponectin, a hormone produced 
by adipocytes that modulates glucose regu-
lation and fatty acid oxidation.10 Therefore, 
new findings are suggesting that the hyper-
glycemia in COVID-19 patients is the 
result of insulin resistance from improper 
fat hormone levels rather than an inability 
of pancreatic cells to produce insulin. 

Evidence suggests that insulin and 
dipeptidyl peptidase 4 inhibitors can be 
used safely in patients with diabetes mel-
litus and COVID-19. Metformin and 
sodium-glucose cotransporter 2 inhibitors 
might need to be withdrawn in patients at 
high risk of severe disease. Many pharma-
cological agents currently under investiga-
tion for the treatment of COVID-19 can 
affect glucose metabolism, especially in 
diabetes patients, requiring frequent blood 
glucose monitoring and adjustment of 
medications. Thiazolidinediones, such as 
pioglitazone, can mediate protective effects 
on the cardiovascular system. However, the 
use of this drug class remains unsupported 
in COVID-19 patients, since heart failure 
can be aggravated.11 
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