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Abstract

Vaccination against COVID—19 has made significant contribution in reducing the severity of the disease and the
mortality worldwide. Although most of the vaccinations have been reported to be safe and without serious side
effects other than mild to moderate pain at the vaccination site, occasional reports of developing overt viral disease
after the vaccination have emerged. We report a case series of four cases, who developed symptomatic COVID-19
following vaccination. We describe the clinical features and intensive care management of these patients.
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1. Introduction

The world is currently facing one of the worst pandemics
in the history of mankind, caused by severe acute
respiratory syndrome corona virus 2 (SARS-CoV-2).!
The presentation of this disease ranges from mild
symptoms, including dry cough, fever to severe
pneumonia leading to respiratory failure, sepsis and
ultimately death.? Efforts to control the spread of the
virus with personal protective actions (e.g., reduced
interpersonal contact, physical distancing, hand washing
and mask wearing), or national level initiatives (e.g.,
travel restrictions, closure of schools and lockdowns)
have suppressed transmission to some extent but these
fail to alter the fundamentals of the pandemic.3

Vaccination on a national and global scale provides an
opportunity to control this pandemic.* Menni et al.
reported an infection risk reduction at 21-44 days post—
vaccination in all vaccinated users compared with
controls (RR was between -60 to -69 % for two types of
vaccines).® Another study concluded that a symptomatic

COVID-19 rate was 5 per 10,000 person-days in
unvaccinated healthcare personnel (HCP); the disease
rates were 2.8 and 1.2 per 10,000 person-days on days 1-
14 and days 15-28 after first dose of vaccine,
respectively.® Eric et al. showed that two doses of mMRNA
vaccines were found to be highly effective against
COVID-19 infections and hospitalizations, severe
disease and death.”

We present this case series of four patients, who
developed COVID-19 pneumonia after receiving
vaccination. We describe their clinical characteristics and
critical care management.

2. Case Report 1

A 63 years old male, a known case of diabetes type-2,
dyslipidemia and hypertension, was admitted to
emergency room with complaints of cough, fever,
generalized fatigability for the last 7 days. He also had
breathing difficulty for one day. His symptoms started 7
days after taking first dose of the Pfizer-BioNTech
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COVID-19 vaccine and his COVID-19 polymerase
chain reaction (PCR) test was positive. The patient was
admitted to the COVID ward and was started on minimal
oxygen support along with 1V ceftriaxone, azithromycin,
dexamethasone, enoxaparin and favipiravir. On day 6 of
admission, patient’s SpO. dropped to 86%, which was
managed with face mask at 6 L/min O. On the next day
(D7), due to desaturation the O, requirement was
escalated to high flow nasal cannula (HFNC) and given
60 L/min with FiO2 95%. Chest X-ray showed worsening
of bilateral infiltrates. Antibiotic was upgraded to inj.
piperacillin/tazobactam and the first dose of in;.
tocilizumab was given. On day 10 of admission, the
patient had to be admitted to intensive care unit (ICU)
due to worsening hypoxia, tachypnea and high O
requirement with HFNC at 60 L/min plus non-
rebreathing mask (NRM) 15 L/min. In ICU, all routine
care, along with piperacillin/tazobactam, enoxaparin,
favipiravir, aspirin, incentive spirometry and chest
physiotherapy, was provided. His serum LDH, ferritin
and CRP levels reached at maximum on day 4 after which
these started dropping as shown in Figure 1 and 2. His
WBC stayed within normal limits for the first 10 days,
though it increased to the maximum level at day 12
before dropping again as shown in Figure 2. His oxygen
requirement remained at very high level for 4-5 days.
Patient stayed in ICU for 9 days, during which O,
requirement was weaned to nasal cannula at 3 L/min. He
was shifted to the ward and then discharged from the
hospital on day 22 of admission on room air in stable
condition.

3. Case Report 2

A 53-year-old male, a known case of diabetes mellitus,
hypertension and post renal transplant, on
immunosuppression therapy, was admitted. His COVID
swab became positive two months after completing
Pfizer COVID-19 vaccination. He presented to
Emergency Department with complaints of fever,
shortness of breath, cough, diarrhea and decreased oral
intake for 6 days. His SpO, was 90-91% on 3 L/min
oxygen via nasal cannula. He was admitted in the ward

and commenced on intravenous azithromycin,
ceftriaxone, favipiravir, prophylactic heparin and
dexamethasone. Immunosuppressant tarcolimus along

with carvedilol were continued. His oral prednisolone
was held on the advice of nephrologist. On day 2 of
admission, his oxygen requirement increased and he was
placed on HFNC at 60 L/min with a non-rebreather mask
(NRM) and was transferred to ICU. His antimicrobial
coverage was changed from ceftriaxone to
piperacillin/tazobactam. His serum LDH, ferritin and
CRP levels reached at maximum value on day 3; after
that it started decreasing as shown in Figure 1 and 2. His
WBC count reached maximum on day 10 and then it
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decreased as shown in Figure 2. His liver enzymes
remained normal during his ICU stay. The creatinine
level was slightly raised during 1st week which
normalized later on. On day 5 of the hospital admission,
his anticoagulation was upgraded to enoxaparin 40 mg
twice daily due to rising D-dimer. On day 9, tocilizumab
700 mg was administered and the antibiotic was changed
to meropenem. After 12 days, his oxygen requirement
started falling. On day 14, he was able to maintain
oxygenation on 15 L/min of oxygen via NRM. On day
20, he was placed on 6 L/min of O, through a nasal
cannula. On day 22, he was shifted to the ward on nasal
cannula at 2 L/min. There was no growth detected in
various  culture  examinations. He  remained
hemodynamically stable throughout his hospital stay. On
day 27, he was discharged home without oxygen
supplementation.

4, Case Report 3

A 68 years old lady was a known case of diabetes
mellitus, hypertension, dyslipidemia, atrial fibrillation,
fatty liver, hypothyroidism, chronic kidney disease stage
3-4 and obesity. She underwent transcatheter aortic valve
implantation (TAVI) and permanent pace maker
insertion one year back. Her COVID-19 swab became
positive 2 weeks after receiving first dose of
AstraZeneca-Oxford vaccine. She reported to the
emergency department with the complaints of fever,
cough, shortness of breath and nausea for one week. Her
SpO2 was 93-94 % on room air and she was vitally stable.
She was admitted to the ward and was started on
intravenous ceftriaxone, azithromycin, favipiravir and
dexamethasone along with her usual home medications.
On day 3, her oxygenation got worsened and she was
started on HFNC at 50 L/min with FiO; kept at 70%. She
was transferred to the ICU, and the antibiotic cover was
changed to meropenem and routine ICU care was
instituted along with subcutaneous heparin 5000 1U twice
daily. Intravenous tocilizumab 800 mg was administered
as well. Her serum LDH, ferritin and CRP levels reached
at maximum at 5-7 days after admission as shown in
Figures 1 and 2. Her WBC count remained within normal
limits during her stay at ICU as shown in Figure 2.

Liver enzymes were mildly deranged during the first
week but improved later on. Her creatinine level also rose
above normal for the first 7 days, after which it decreased
to her baseline level. We tried to keep her in negative
fluid balance during her ICU stay. On day 5, she was able
to maintain oxygen saturation at 95-98% with HFNC 50
L/min and FiO, of 60%. On day 8, she was placed on 6
L/min of oxygen through a face mask. On day 10, she
was transferred to the ward on nasal cannula at 2 L/min.
On day 11, she was discharged home fully recovered
without supplemental oxygenation.
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5. Case Report 4

A 41 years old male, with no previously known medical
comorbids, was admitted to the ward with complaints of
cough and shortness of breath. He had received Pfizer-
BioNTech COVID-19 vaccine 10 days before his
symptoms. On admission, he was started on oxygen via
facemask, and intravenous favipravir, azithromycin,
dexamethasone, piperacillin/tazobactam (Tazocin®) and
enoxaparin. Tocilizumab was also administered
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intravenously. His oxygen requirement continued to
increase and he was started on HFNC along with NRM
and shifted to ICU. On ICU admission, he was in mild
respiratory distress and his vitals included heart rate 45
beats/min, blood pressure 110/60 mmHg and SpO; 87%.
His arterial blood gases showed PO2 60 mmHg and PCO;
33 mmHg. Arterial line was inserted in the left radial
artery. Chest X-ray showed bilateral infiltrates. He was
encouraged for self proning and incentive spirometry.
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Figure 2: Line graphs showing blood levels of C-reactive protein and ferritin in 4 patients
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Figure 1: Line graphs showing blood levels of LDH and WBC count in 4 patients
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His serum LDH, ferritin and CRP reached maximum
values on day 2 of ward admission as shown in Figure 1
and 2. The WBC count stayed within normal limits
during his ICU course as shown in Figure 2. On day 4 of
admission, gram negative rods were demonstrated in his
arterial line, so it was replaced. His liver enzymes
deranged on day 4, which later improved. His oxygen
requirement started to come down on day 5. On day 7, he
was shifted to ward on face mask at 5 L/min of O..

6. Discussion

In this case series, we describe four patients who were
admitted in our ICU with symptomatic COVID-19
infection despite being vaccinated against the virus. All
patients were tested positive in nasopharyngeal swab for
COVID-19 PCR prior to admission to the hospital. The
most common presentation in our case series was cough
and shortness of breath (in all of the four subjects). Other
symptoms were fever (in three subjects), diarrhea,
nausea, generalized fatigability and decrease oral intake
(each in one of the subjects). Scientific literature shows
that the most common symptoms in symptomatic
COVID-19 patients were cough (89.4%), fever (85.6%),
and sore throat (81.6%).8 COVID-19 patients mostly
present with fever, dry cough, and fatigue. A number of
less frequent symptoms include anosmia (loss of smell),
hypogeusia (loss of taste), diarrhea, and headache etc. In
more severe cases, patients may have chest pain,
dyspnea, chest pain, and myalgia or even loss of speech
or movement.®% Almalki et al. demonstrated that fever,
dry cough, dyspnea, sore throat, diarrhea, fatigue, and
vomiting were the most commonly reported symptoms,
whereas runny nose, chest pain, abdominal pain, myalgia,
and nausea were relatively rare.!!

Three patients in our case series developed symptomatic
COVID-19 infection within 14 days of getting first dose
of vaccination. Two out of them received Pfizer vaccine
and one received Astra-Zeneca. One patient completed
Pfizer vaccination 2 months prior to symptomatic
COVID-19 infection. In our case series, two patients
received one dose of Pfizer vaccine less than 14 days
prior to demonstrating severe symptomatic COVID-19
infection that was in the time window where immune
response is not optimum. The only patient who
completed 2 doses of Pfizer vaccine more than 14 days
(two months) prior to exhibiting severe symptomatic
COVID-19 infection was on immunosuppressant
therapy due to renal transplantation. It has been
demonstrated that there is significant reduction in
immune response to Pfizer vaccine in renal transplant
recipients.*?

Abnormal laboratory findings in mild and moderate
severity patients were shown to be; CRP -11.1 vs
28.6 mg/L, D-dimer — 0.57 vs 0.69 mg/L and ferritin —
201.6 vs 445.2 ng/ml. Neutrophil count, lymphocyte
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count, alanine aminotransferase, aspartate
aminotransferase, CRP, D-dimer, and ferritin were even
higher in the COVID-19 moderate severity patients.*® In
our case series, all our patients had raised levels of CRP,
ferritin and LDH which peaked at day 3-5 after hospital
admission.

All patients received tocilizumab according to the local
protocol, except for the renal transplant recipient patient
who was initially not given tocilizumab in view of his
immunosuppression; however, it was administered later
during his ICU stay. Regarding anticoagulation, three
patients were given enoxaparin therapeutic doses based
on their D-dimer values. One patient was given heparin
due to renal derangement. We routinely administered
therapeutic enoxaparin for patients with D-dimer more
than one pg/ml. All patients received dexamethasone,
favipiravir, azithromycin and ceftriaxone. Antibiotics
were later upgraded based on clinical findings and culture
results.

In patients with chronic conditions, significant
differences have been reported in the severity of dyspnea.
It is presumed that individuals with chronic conditions
are more prone to severe infection; therefore, it has been
suggested that the initial onset of dyspnea may indicate a
poor prognosis.’* Patients with risk factors and
underlying health conditions, including diabetes mellitus,
hypertension, coronary artery disease, COPD,
cerebrovascular disease, and chronic renal disease, are at
an elevated chance of severe illness or high COVID-19
mortality.® In our case series, 3 out of 4 patients had
significant comorbids. Despite significant medical
comorbids, all of them had excellent prognosis in our
case series.

There are various limitations in our study. It is a small
case series, managed at a single center without long term
outcome. In conclusion, vaccination is helpful in
avoiding serious morbidity and mortality in COVID-19
patients.
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