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ABSTRACT
The vaccines developed against severe acute respiratory syndrome coronavirus 2 are seen as the
most crucial weapon in controlling the epidemic. It has been reported in early-stage vaccine stud-
ies that vaccines provide up to 95% protection against severe disease and mortality, even in the
absence of symptomatic infection. Reports on vaccine breakthrough infections that developed
after widespread vaccination are available in the literature. In addition to the general population,
the course of vaccine breakthrough infections in immunocompromised patients is a matter of
concern. This case report aimed to define severe coronavirus disease 2019 developing in a lung
recipient who received 3 doses of inactivated virus vaccine.
ALTHOUGH almost 2 years have passed since the first case
was detected and despite ongoing social isolation meas-

ures and the widespread use of vaccines, the coronavirus dis-
ease 2019 (COVID-19) pandemic continues to cause morbidity
and mortality worldwide. Re-infections and vaccine break-
through infections are reported with a frequency that cannot be
called sporadic. Immunocompromised patients are given prior-
ity in vaccination programs in our country, as in the rest of the
world. The actual rate and prognosis of vaccine breakthrough
infections in this patient group is a matter of curiosity. Lung
recipients constitute a unique group among immunocompro-
mised patients. Both the intensive use of immunosuppressants
and the fact that the main target of the pandemic agent is allo-
graft create concerns about the course of COVID-19 in lung
recipients [1]. There are few reports in the literature on vaccine
breakthrough infections in lung recipients. The present report
aims to define a severe case of COVID-19 in a lung recipient
vaccinated with 3 doses of Sinovac (Sinovac Life Sciences, Bei-
jing, China), one of the vaccines approved for emergency use
by the World Health Organization.
Informed consent was obtained from the relatives of the
patients.
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CASE

A 62-year-old male patient who had a double lung transplant 42
months ago because of idiopathic pulmonary fibrosis was vacci-
nated with 2 doses of Sinovac in January 2021. In his routine
tests 2 months later, severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) spike protein-specific immunoglobulin
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(IgG and IgM) was found to be low positive in the serum. The
patient was vaccinated with a third dose of Sinovac in July.
Seven weeks after the third dose of Sinovac, the patient, who
developed shivering and fever, went to the emergency depart-
ment. The patient’s oxygen saturation was measured as 96 in
room air, with a temperature of 36.2°C, pulse rate of 80/min,
and respiratory rate of 14/min. Chest x-ray was evaluated as
normal, and a SARS-CoV-2 reverse transcription polymerase
chain reaction test from a nasopharyngeal swab was positive.
The patient had moderate symptoms and was followed up on an
outpatient basis. Mycophenolate mofetil treatment was inter-
rupted, and favipiravir (2£ 1600 mg loading on the first day,
2£ 600 mg on the next 4 days) and paracetamol were pre-
scribed. The patient, who developed dyspnea on the third day
after diagnosis, again went to the emergency department. Oxy-
gen saturation was 92 in room air, heart rate was 96/min, and
respiratory rate was 18/min. The patient was transferred to our
center with the current findings. Respiratory examination
revealed bilateral wheezing. Throat, tracheal aspirate, and blood
and urine cultures were taken. Cytomegalovirus and Aspergillus
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Fig 1. Subsegmental atelectasis
and bilateral multifocal ground-
glass areas are seen on thorax
computed tomography, which was
examined 3 days after the severe
acute respiratory syndrome corona-
virus 2 diagnosis.
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DNA polymerase chain reaction and galactomannan antigen
tests from tracheal aspirate and serum samples were negative.
Subsegmental atelectasis and bilateral multifocal ground-glass
areas predominantly located peripherally were detected on tho-
rax computed tomography (Fig 1). Nasal oxygen at 4 L/min,
empirical antibiotics (meropenem 2£ 1000 mg), ascorbic acid
(2£ 500 mg), enoxaparin sodium (2£ 40 mg), and methylpred-
nisolone (1 mg/kg-day) were started. The patient was hospital-
ized and followed up in the COVID-19 service. There was no
growth in the throat, tracheal aspirate, or blood and urine cul-
tures. High-flow oxygen therapy was started on the third day of
hospitalization because the patient’s respiratory failure gradually
increased. Pulse steroid therapy (3£ 1000 mg/day methylpred-
nisolone, gradually reduced to maintenance dose) was planned.
Voriconazole (2£ 200 mg), amphotericin-B (3£ 10 mg with a
nebulizer), and ganciclovir (2£ 200 mg) were started empiri-
cally. Because respiratory failure could not be managed despite
high-flow oxygen therapy, invasive mechanical ventilation was
applied. The patient died on the 19th day of hospitalization of
multiorgan failure and septic shock. Delta variant was detected
in the naso-oropharyngeal swab sample.
DISCUSSION

Widespread use of effective and safe vaccines is a crucial factor
in ending the COVID-19 pandemic. The World Health Organi-
zation has given emergency use approval to various SARS-
CoV-2 vaccines [2]. Satisfactory results were reported in the
first phase 3 studies of Sinovac, one of the vaccines approved
for emergency use. The Sinovac vaccine was reported to be
51% to 65% protective against symptomatic SARS-CoV-2
infection and 90% to 100% protective against severe illness and
hospitalization in the immunocompetent population [2,3].
Although early results show that vaccines protect against espe-
cially severe diseases, severe COVID-19 disease and deaths
have started to be seen despite vaccines. A phase 3 study con-
ducted with the Sinovac vaccine in Chile reported that the vac-
cine was 85% protective against hospitalization due to COVID-
19 and 80% protective against COVID-19-related death [2].
One of the important causes of vaccine breakthrough infec-

tions is the low neutralizing antibodies after vaccination. The
vaccine response is expected to be low, especially in the elderly
population and immunosuppressed patients [4]. However, the lit-
erature has also reported that vaccine breakthrough SARS-CoV-
2 infection is seen despite high neutralizing antibodies [5].
Immune escape mutations in the spike protein of SARS-CoV-2
are highly likely to cause re-infection and vaccine breakthrough
infections. Currently, the World Health Organization describes 4
variants as variants of concern, labeled alpha, beta, gamma, and
delta [6]. Vaccine breakthrough infections seen in the community
with SARS-CoV-2 variants that are more contagious, cause more
severe disease, and have decreased neutralization with antibodies
due to previous disease or vaccination are reported with a fre-
quency that cannot be called sporadic. High mortality rates rang-
ing from 14% to 34% have been reported in studies on COVID-
19 in lung recipients, though there are few in the literature [7−9].
The success of promising treatments such as convalescent
plasma, tocilizumab, and anakinra in the early stages of the pan-
demic has not been demonstrated in randomized controlled trials
[10−13]. The lack of an effective treatment regimen raises con-
cerns about vaccine efficacy and infections with mutant SARS-
CoV-2 variants in lung recipients, as in other immunosuppressed
patients [14]. Due to immunosuppressants, the antibody response
may be low, and the risk of vaccine breakthrough infection is
higher in these patients than in the general population.
In its consensus document published on August 13, 2021,

International Society of Hearth and Lung Transplantation recom-
mended administering a third dose of COVID-19 vaccine to
patients undergoing thoracic organ transplantation, regardless of
neutralizing antibody level [15]. In our country, only inactivated
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virus vaccine has been available since the last months of 2020.
Therefore, 2 doses of inactivated virus vaccine were administered
to lung recipients. Although mRNA vaccines were also provided
and recommended to lung recipients, some preferred the inacti-
vated virus vaccine for the third dose. This case is unique in that
3 doses of inactivated virus vaccine were administered. To the
best of our knowledge, this is the first case reported in the
English literature of a vaccine breakthrough infection in a lung
recipient after 3 doses of inactive virus vaccine.
Thus, the efficacy of inactivated SARS-CoV-2 vaccines in

lung recipients may be far below expectations. Although the
SARS-CoV-2 infection that develops in these patients starts
with mild symptoms, it can progress rapidly. Even if the inacti-
vated SARS-CoV-2 vaccine is fully administered in lung recipi-
ents, isolation measures should not be compromised.
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