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n INTRODUCTION

The outbreak of coronavirus disease 2019 
(COVID-19), caused by severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2), was 
first identified in Wuhan, a city in Hubei province 
in China, in December 2019 which was declared 
as pandemic on March 11, 2020. Since identifying 
this novel virus, there has been a wide range of 
disease presentations [1-4]. Over the past year, the 
SARS-CoV-2 has undergone various mutations 
that resulted in a second wave. As of today, there 
were 91 vaccines under clinical development, 184 
in the pre-clinical developmental stage, and three 
vaccines are approved for emergency use by the 
FDA [5]. According to clinical trial data, the vac-
cines have proven effective against novel SARS-
CoV-2 and some of its variants. The Center for 
Disease Control and Prevention (CDC) started 
a vaccination drive and vaccinated 28.5% of the 
US population by April 25, 2021 [3]. In this paper, 
we present a case of positive COVID-19 infec-
tion after receiving the first dose of mRNA 1273 
(Moderna) vaccine and discuss the questions and 
dilemmas that might arise in the management of 
patients infected with COVID-19 after they are 
vaccinated.

n CASE REPORT

Patient is a 69-year-old Caucasian male patient, 
a nursing supervisor at a mental health facility, 
with a known history of alcoholic liver cirrhosis, 
essential hypertension, type 2 diabetes mellitus, 
obstructive sleep apnea, and hypothyroidism. He 
had a history of 10-year pack per day (PPD), quit 
smoking over 30 years ago, and no history of em-
physema. He regularly uses continuous positive 
airway pressure (CPAP) at nighttime.
On January 9, 2021, he received the first dose of 
mRNA 1273 (Moderna) vaccine for COVID-19. A 
day after receiving the vaccine, he started having 
body aches and headaches. Later, his headache 
improved, but he progressively developed short-
ness of breath. He went to the urgent care with 
these symptoms and was tested positive for COV-
ID-19 infection by PCR. His oxygen saturation on 
the pulse oximetry at home was 90% initially but 
later dropped to 85% over the next three days. He 
presented to the emergency room with worsening 
shortness of breath and denied cough, fever, chest 
pain or palpitations, trouble with urination, and 
bowel movements. 
In the emergency room, he was hypoxic, re-test-
ed for COVID-19 infection, which was positive. 
The CT scan of the chest in the emergency room 
showed ground-glass infiltrates in both lungs and 
associated interstitial infiltrates, consistent with 
COVID-19 multifocal pneumonia (Figure 1). His 
hepatic function panel and renal function panel 
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were within normal limits. At the time of admis-
sion, laboratory parameters were normal for the 
most part other than a d-dimer level of 2.45 ug/
mL (reference range <0.44 ug/mL), total biliru-
bin 1.8 (reference range 0.2-1.2 mg/dL), ALP 272 
U/L (37-153 U/L), AST 44 U/L (6-29 U/L), LDH 
220 U/L (98-192 U/L) and fibrinogen 730 mg/dL 
(190-480 mg/dL).
He was admitted to the medical floor for respira-
tory failure from COVID-19 multifocal pneumo-
nia. He was initially treated with intravenous 
steroids, oxygen supplements, and intravenous 
remdesivir, which was the standard institutional 
protocol for managing mild to moderate COV-

ID-19 infections at that period. He presented four 
days after the mRNA vaccine administration, and 
there were no substantial guidelines for the man-
agement of COVID-19 infections in vaccinated 
patients. 
When there was no clinical improvement over the 
next 48 hours, he was started on combination of 
oral baricitinib and remdesivir as this combina-
tion was proven superior to remdesivir alone in 
the length of stay of hospitalized patients from 
COVID-19. There was still no improvement af-
ter 72 hours, and two doses of tocilizumab were 
administered. However, he continued to deteri-
orate with progressive hypoxia, requiring up to 
15 L oxygen through a high-flow nasal cannula. 
Convalescent plasma was routinely administered 
to COVID-19 patients during that period. SARS-
CoV-2 IgG antibody testing was done to see if he 
developed some neutralizing antibodies since he 
has received one vaccine dose. He was positive 
for IgG antibody and after much debate, it was 
decided not to administer convalescent plasma.
Over the next 2 days, his hypoxia worsened, and 
the imaging showed a new pneumo- mediasti-
num (Figure 2). He was then transferred to the 
intensive care unit (ICU) for further management 
and completed the ten-day course of IV remdesi-
vir therapy, and he received three doses of tocili-
zumab. He was also given intermittent diuretics, 
high-dose IV steroids; subsequently tapered to 20 
mg daily dose of oral prednisone. Repeated im-
aging confirmed a pneumo-mediastinum with no 
pneumothorax (Figure 2). The lower extremity 
doppler study was negative for DVT; the CT an-
giogram of the chest was negative for pulmonary 
embolism. His liver enzymes, renal function pan-
el, and inflammatory markers were within normal 
limits. He was eventually transferred back to the 
medical floor and discharged home with one-liter 
supplemental oxygen. He was advised to wait for 
three months before receiving the second dose of 
the vaccine. 

n DISCUSSION

We present a case of a COVID-19 infection in a pa-
tient who received the first dose of the COVID-19 
mRNA 1273 (Moderna) vaccine. Despite having 
a single dose of vaccine, the clinical course of the 
patient was quite typical for a severe COVID-19 
infection. As of early 2021, there are established 

Figure 1 - COVID-19 induced multifocal ground glass 
infiltrates.

Figure 2 - Pneumomediastinum in a severe case of 
COVID-19 infection
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guidelines for the management of COVID-19 in-
fection in the hospital or outpatient settings. Each 
and every hospital has established their own in-
stitutional guidelines in the management of the 
disease. Barring a few minor side effects, the 
vaccines currently in use are deemed extremely 
safe and have decreased the rate of infection and 
transmission quite significantly [6-8]. 
However, there have been a lot of dilemmas and 
debates in the management of the patients who 
are infected and hospitalized with the COVID-19 
virus once they are vaccinated. We performed a 
literature review of the commonly encountered 
dilemmas in the management of such patients 
and illustrated them as follows.

Once infected with COVID-19, how long should 
one wait before receiving the first dose of COVID-19 
mRNA vaccine?
According to the Center for Disease and Control 
(CDC), one should receive their vaccine even if 
previously infected with COVID-19. There is lit-
tle data and research available to assess the safety 
after recovery from the virus. Patients who were 
asymptomatic or presented with mild to moder-
ate symptoms and did not receive any medical 
therapy for COVID-19 should wait until the re-
covery from current illness and receive their vac-
cination once they are out of their recommended 
quarantine period. The isolation period is ten 
days from the beginning of the symptoms and 
being asymptomatic for at least 24 hrs without 
taking any medication [9]. If treated with mon-
oclonal antibodies or the convalescent plasma 
during the COVID-19 infection, one must wait 90 
days before getting the first dose as a precaution 
to avoid any potential interference between vac-
cine-induced immune response and passive anti-
body therapy [10]. 

 If infected with COVID-19 after receiving  
the first vaccine dose, how long should one wait  
before receiving the second vaccine dose?
As per the CDC guidelines, the minimum inter-
val between the two Pfizer-BioNTech vaccines is 
three weeks, and that of the Moderna vaccine is 
four weeks. However, because of any unavoid-
able reasons, if one cannot adhere to the recom-
mended time interval, then the second dose of 
both vaccines may be administered a maximum 
of up to 6 weeks following the first dose. Current-

ly, very little data is available on the efficacy of 
both Pfizer and Moderna vaccines if administered 
beyond this time frame [11].
Meanwhile, if a person becomes COVID-19 pos-
itive following the first dose of the vaccine, then 
the second dose of the vaccine can be scheduled 
following the isolation period in mild and moder-
ate cases. If treated with monoclonal antibodies or 
convalescent plasma during the COVID-19 infec-
tion, one must wait 90 days before getting the sec-
ond dose as a precaution to avoid any potential 
interference between vaccine-induced immune 
response and passive antibody therapy [10, 12].

Is the PCR test going to be positive after  
the vaccination?
The mRNA vaccines do not contain the entire vi-
ral genome. Instead, they are engineered using a 
small region of the viral genome, making a specif-
ic viral protein called spike protein after entering 
the host cells against which an immune response 
is generated. RNA molecules are unstable and are 
easily targeted by enzymes that disintegrate these 
molecules within hours. Therefore, mRNA-based 
vaccines will not cause a COVID-19 PCR test to 
be positive. Like PCR tests, these vaccines will not 
cause rapid antigen tests to be positive because the 
proteins produced following vaccination are not 
expressed in the respiratory tract. According to the 
available data, the current vaccines may not pro-
vide complete protection against COVID-19 but 
significantly reduce morbidity and mortality [13]. 

Would the COVID-19 antibody test be positive  
after receiving the mRNA vaccine?
Vaccines help in building immunity without get-
ting ill. Different vaccines develop an immune 
response in different ways by producing neu-
tralizing antibodies to battle future infections. 
The antibodies developed from vaccination are 
similar to that of the natural infection. During 
natural infection, the B-cells produce neutralizing 
antibodies that help to eliminate viruses, recover 
from illness, and prevent reinfection for a short 
duration. The median time for seroconversion 
was on day 10 for IgM and day 12 for IgG after the 
onset of symptoms and persists for varied periods 
[14]. Some studies demonstrated lower antibody 
titers and fast waning in mild and asymptomatic 
patients, while few studies reported 50% higher 
antibody responses in symptomatic patients [15]. 
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The convalescent sera from the recovered patients 
strongly reacted to both receptor binding domain 
and spike proteins of the SARS-CoV-2 [16].
Similar to natural infection, the mRNA vaccines 
take at least 14 days to produce neutralizing an-
tibodies. As the antibodies decrease after the 
first dose, it is essential to take a second dose to 
achieve the desired antibody response to provide 
lasting immunity. It is still not known how long 
the immunity lasts after the second dose, but a 
recent study reports the persistence of antibodies 
six months after the second dose of vaccine [17]. 
As COVID-19 vaccines are developed to encode 
spike protein, a positive test for IgM/IgG spike 
protein would indicate the prior infection or vac-
cination [10, 18].

Does the use of corticosteroids suppress the vaccine 
mechanism of action?
The main concern regarding COVID-19 vaccines 
in steroid use is the effects on the efficacy of the 
vaccine given the immunosuppressive actions of 
corticosteroids. Steroids could induce a tempo-
rary decline in lymphocyte groups with supra-
physiologic dosing, T cell lymphocytic apoptosis 
and altered immunoglobulin secretion [19, 20]. 
Despite studies that reported corticosteroids in-
fluencing the development and function of B-cells 
in animals, the effects on vaccine responses are 
not apparent. 
Further studies are required to know the impact of 
steroids on B and T-cell responses. There is some 
data available on functional vaccine outcomes in 
the setting of chronic steroid use [21]. The find-
ings suggest that chronic higher doses of systemic 
steroids may impact the vaccine conferred immu-
nity. Short-term and systemic bolus steroids did 
not show any impact on vaccine response in tet-
anus and influenza [22]. To date, there is no sig-
nificant evidence suggesting that steroid therapy 
will impact the responsiveness and efficacy of the 
COVID-19 vaccine. However, it is helpful to con-
sider the lack of data and evidence by physicians 
for individual patients who may require dosage 
modification of steroids in light of the COVID-19 
vaccination. 

What are the management guidelines for positive 
COVID-19 infection after COVID-19 vaccination?
For asymptomatic COVID-19 infection, providing 
supportive care, close monitoring with repeating 

the labs at regular intervals would suffice. As 
such, there is no specific treatment in such cases. 
Several clinical trials are going on to study the 
role of monoclonal antibodies in the prevention 
and treatment of high-risk outpatients and mild 
to moderate COVID-19 infection. Currently, the 
FDA has approved emergency use authorization 
to combine bamlanivimab and etesevimab or a 
combination of casirivimab and imdevimab for 
outpatients with mild to moderate symptoms 
[23]. 
In symptomatic COVID-19 infection patients, 
supplemental oxygen, dexamethasone, and rem-
desivir are initiated. All patients except pregnant 
women are placed on low molecular weight hep-
arin prophylaxis to prevent thromboembolism. In 
patients who require supplemental oxygen but 
are not ventilated and corticosteroids are con-
traindicated, the combination of baricitinib and 
remdesivir is superior to that of the remdesivir 
alone by improving the clinical status and also re-
ducing recovery time. A loading dose 200 mg of 
remdesivir on day 1 was given in the intravenous-
ly and followed by 100 mg daily until day 10. Ad-
dition of 4 mg of baricitinib or 2 mg if glomerular 
filtration rate is less than 30, daily either orally or 
through nasogastric tube for 14 days had shown 
significant improvement in clinical status [24]. In-
terleukin-6 receptor inhibitors, tocilizumab, and 
sarilumab have shown improved survival rates 
in critically ill patients [25]. Convalescent plasma 
is another therapeutic option in hospitalized pa-
tients [26].
In vaccinated patients who develop COVID-19 
infection, the treatment options including anti-
virals, corticosteroids, monoclonal antibodies, or 
convalescent plasma or the timing of these treat-
ments should not affect. If a person tests positive 
for SARS-CoV-2 after completing vaccination (≥2 
weeks of two-dose mRNA vaccine), it is essential 
to report to the vaccine adverse event reporting 
system (VAERS) [10]. 

What are quarantine guidelines if exposed  
to suspected or confirmed COVID-19 individuals 
after completing a full dose of vaccination?
According to the CDC, after fully vaccinated 
against COVID-19 and exposed to positive or 
suspected patients with COVID-19 infection, he/
she is not required to quarantine if asymptomatic, 
or the exposure to COVID-19 positive individual 
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has occurred after three months of final dose of 
vaccine series. It involves monitoring for at least 
14 days [27]. In symptomatic cases, the exposed 
person should be isolated, clinically evaluated, 
tested, and treated like a non-vaccinated person, 
as mentioned above [28].

After completing the full dose of COVID-19 
vaccination, if a person is exposed to a COVID-19 
positive individual and is asymptomatic, will  
the exposed person be a carrier/can transmit  
the infection to others? If so, for how long?
Based on the available data, a fully vaccinated in-
dividual is less likely to get an asymptomatic infec-
tion and less likely to transmit a COVID-19 infec-
tion. However, the risk of getting infected cannot 
be completely ruled out. Only limited data is avail-
able about the possible SARS-COV-2 infection in a 
fully vaccinated immunocompromised individual 
and immunosuppressive medications [29].

Is the person immune to variants after completing  
a full dose of the COVID-19 vaccine?
At the time of this paper, there were 91 COVID-19 
vaccines in the clinical development stage and 184 
COVID-19 vaccines in the pre-clinical develop-
mental stage [8]. Several platforms have been uti-
lized to develop these vaccines, including protein 
subunit, viral vector (replicating and non-repli-
cating), DNA, inactivated virus, messenger RNA, 
virus-like particles and live attenuated viruses. As 
of now, the FDA has approved three vaccinations 
for emergency use in the USA [7]. 
Data suggests that the mRNA vaccines provide 
reasonable protection against the B.1.1.7 COV-
ID-19 variant. The messenger RNA (mRNA) vac-
cines, Pfizer and Moderna, were authorized in the 
US before identifying the South African variant 
(B.1.351 or 20H/501Y.V2) strain. According to the 
latest studies, these two vaccines elicited lower 
neutralizing antibodies than that of the previous 
strains. Novavax, Janssen, and Astra-Zeneca con-
ducted trials in South Africa that have dominant 
B.1.351 mutated strains. These studies demon-
strated the lower vaccine efficacy than that of the 
other variants where this strain was not dominant 
[30]. 
B.1.351 and P.1 consist of similar receptor-binding 
mutations, and hence, the vaccine efficacy against 
P.1 strain is assumed to be identical to B.1.351. As 
the studies demonstrated reduced vaccine effica-

cy against B.1.351, the effectiveness against P. 1 
strain is likely reduced [31]. Sinovac Biotech has 
initiated clinical trials, which revealed that the 
CoronoVac vaccine is 50% effective in preventing 
infection with the P.1 variant in Brazil [32].
Vaccine efficacy for another Brazilian variant, 
B.1.1.28, has not yet been reported. B.1.526 and 
B.1.525 have a reduction in vaccine efficacy [33]. 
According to the Indian Council of Medical Re-
search Virology lab, Bharat Biotech’s COVAXIN 
vaccine has been found to neutralize effectively 
and is 78% effective against the double mutant 
variant, B.1.617 [34-36]. 

What precautions are required after the completion  
of a full dose of the COVID-19 vaccine?
On April 27, 2021, CDC revised the guidelines 
on preventive measures. If the person is not ful-
ly vaccinated, all precautions as previously men-
tioned are continued. After completing a full dose 
of the vaccine, the person can gather or conduct 
activities outdoors except in crowded places and 
gather indoors with fully vaccinated people with-
out a mask or staying 6 feet apart. Domestic travel 
can be done without testing before or after travel 
but requires testing for international travel. As 
things are getting back to normal slowly, it is still 
vital to avoid large indoor gatherings and follow 
precautions to protect yourself [37].

n CONCLUSION

Vaccines play a crucial role in teaching our im-
mune system to recognize and fighting against 
the COVID-19 virus. It approximately takes two 
weeks after the second dose of mRNA vaccines 
to develop the neutralizing antibodies. This indi-
cates a possibility of getting infected with SARS-
CoV-2 just after the vaccination as there wasn’t 
sufficient time to provide protection. Studies 
show that vaccines are effective in reducing hos-
pitalizations and deaths. But further studies are 
required to learn about how well the vaccines pre-
vent from spreading the virus and how long the 
vaccines provide protection. 
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