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anti-inflammatory drugs.2 The persistent state 
of pandemic, the emergence of new viral vari-
ants, and the availability of new drugs raised 
the need to develop an updated version of the 
recommendations.

The present recommendations for the man-
agement of COVID-19 have been supplemented 

Introduction  The first Polish recommenda-
tions regarding the diagnosis and therapy of 
patients with COVID-19 were published by the 
Polish Society of Epidemiologists and Infecti-
ologists (PTEiLChZ) on March 31, 2020.1 The 
last annex to the recommendations, dated No-
vember 12, 2021, introduced new antiviral and 
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ABSTRACT

The first Polish recommendations regarding the management of patients with COVID-19 were published 
by the Polish Society of Epidemiologists and Infectiologists (PTEiLChZ) on March 31, 2020, and the last 
annex was dated November 12, 2021. The ongoing state of pandemic, the emergence of new variants 
of the virus, and the availability of new drugs necessitate their updating. Changes introduced in the 
current version of recommendations for the management of COVID-19 comprised the possibility of us-
ing remedesivir in an outpatient setting, previously reserved for inpatient treatment, as well as other 
antiviral drugs—molnupiravir and nirmatrelvir / ritonavir. We revised the possibility of using monoclonal 
antibodies due to the resistance of the currently dominant Omicron variant. Anakinra, an antagonist of 
interleukin 1 receptors, has been added as a treatment option in advanced stages of the disease, and 
the recommended daily dose of glucocorticosteroids used in the most severe forms of COVID-19 has 
been increased. Information on vaccination and pre-exposure prophylaxis in specific populations has 
also been updated.
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Laboratory diagnosis  The standard confirming 
SARS-CoV-2 infection remains the detection of 
the the viral genetic material or antigen in sam-
ples collected from a patient. Reverse transcrip-
tion molecular assays with real-time subsequent 
polymerase chain reaction remain the gold stan-
dard of diagnosis. Genetic diagnostics is extend-
ed to analysis based on isothermal amplification 
(reverse-transcriptase loop-mediated isothermal 
amplification). The molecular test should detect 
at least 2 regions of the viral genome and should 
not be used to assess infectivity.15 Due to the 
constant evolution of variants, molecular sur-
veillance was introduced using sequencing tech-
nologies with virus line identification, mutation 
characteristics, and phylogenetic analyses de-
termining the dynamics of transmission. The di-
agnostic specificity of antigen tests should be at 
least 97%, while the sensitivity at least 90%, al-
though it can be lower for the Omicron variant. 
Their advantage is the speed of obtaining the re-
sult. They allow for the detection of symptom-
atic infections up to approximately 7 days from 
the onset of the disease symptoms, and the persis-
tence of a positive result may indicate infectivity, 
although a negative result does not exclude it.16,17

The humoral immune response in SARS-CoV-2 
infection can be tested by qualitative and quan-
titative antibody tests, neutralization tests and 
neutralizing antibody tests, and the cellular re-
sponse by quantitative interferon-gamma release 
assay as well as by counting T-lymphocyte anti-
gens activated by SARS-CoV-2 (enzyme-linked 
immunospot assay). In order to distinguish a pre-
vious infection from a postvaccination response, 
tests for differentiating antibodies against the 
S protein and the N protein can be used (the 
presence of anti-N antibodies indicates a past 
infection).

Treatment  The choice of drugs used in COVID-19 
must be determined by the phase of the disease, 
the patient’s clinical condition, and the assess-
ment of risk factors for severe disease. The rec-
ommended therapeutic procedures depending on 
the stage of the disease are described below and 
summarized in TABLE 1.

Stage 1  Patients in stage 1 of the disease, usu-
ally treated by a primary care physician, main-
ly require the assessment of the general condi-
tion and SpO2 monitoring as well as the assess-
ment of risk factors for severe COVID-19, which 
include: age over 60 years, obesity, diabetes, can-
cer, chronic heart failure, chronic respiratory fail-
ure, chronic renal failure, immunodeficiency, and 
immunosuppression.

Routine use of antiviral drugs is not necessary 
in all stage 1 patients. Currently, there are avail-
able drugs that inhibit SARS-CoV-2 replication 
and monoclonal antibodies that neutralize the 
virus. Drugs that inhibit viral replication, such as 
molnupiravir, nirmatrelvir (PF-07321332) / rito-
navir, or remdesivir, should be administered up 

with the possibility of using remdesivir in an out-
patient setting, previously reserved for inpatient 
treatment, as well as other antiviral drugs— mol-
nupiravir and nirmatrelvir / ritonavir. The possi-
bility of using monoclonal antibodies was revised 
due to the resistance of the currently dominant 
Omicron variant. Anakinra, an antagonist of in-
terleukin 1 (IL-1) receptors, has been added to 
the armamentarium of drugs used in the later 
stages of the disease, and the recommended dai-
ly dose of glucocorticosteroids used in the most 
severe COVID-19 has been increased. In addition 
to updating the therapeutic knowledge, the rec-
ommendations contain key information on the 
diagnosis and prevention of COVID-19, both in 
the course of the underlying disease and post-
COVID syndrome.

Molecular variability of SARS-CoV-2 with the 
evolution of variants and the selection of muta-
tions, mainly in the spike (S) protein coding re-
gion, affects the epidemiology of the pandem-
ic, clinical course, effectiveness of vaccination 
and therapy, risk of reinfection, and sensitivi-
ty of diagnostic tools.3,4 Currently, 5 strains are 
qualified as variants of concern: Alfa (B.1.1.7), 
Beta (B.1.351), Gamma (P.1), Delta (B.1.616.2), 
and Omicron (B1.1.529), and there are 2 variants 
of interest: Lambda (C.37), and Mu (B.1.621).5-7

The clinical picture of the disease  The clinical 
picture of COVID-19 changed with successive 
waves of the disease and it depended not only 
on the variable pathogenicity of subsequent vari-
ants, but also on the possibilities of and bur-
dens faced by the health care system.8 The me-
dian disease incubation period, ranging from 4 
to 5 days for the earlier SARS-CoV-2 variants, 
was reduced to 3 days for the new Omicron vari-
ant.9,10 Transmission 7 to 10 days after the onset 
of symptoms is unlikely even in the case of pos-
itive genetic tests.11 Infection with the Omicron 
variant is milder, and the rate of asymptomat-
ic infections is higher compared with previous 
SARS-CoV-2 variants, especially Delta, but some 
patients still develop a severe disease requiring 
hospitalization and causing death.12,13 Moreover, 
infections with the Omicron variant are associat-
ed with fewer lower respiratory symptoms than 
the earlier variants.14

Stage 1 of the disease refers to asymptomat-
ic or mildly symptomatic patients without dys-
pnea and with oxygen saturation (SpO2) of 94% 
or greater in ambient air, not requiring hospi-
talization. In stage 2, patients have clinical and 
radiological signs of mild-to-moderate intersti-
tial pneumonia, with SpO2 below 94% in ambi-
ent air. Stage 3 is a severe form of disease with 
respiratory failure, SpO2 below 90% in ambient 
air, lung inflammation, and a cytokine storm syn-
drome. Stage 4 is acute respiratory distress syn-
drome (ARDS), which develops in approximately 
5% of patients and is associated with septic shock 
and / or multiple organ dysfunction requiring in-
tensive care unit (ICU) stay.
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TABLE 1  Recommended pharmacological management in adults at different clinical stages of SARS-CoV-2 infection, including basic and supportive 
treatmenta (continued on the next page)

Disease stage Primary treatment Supportive treatment

Stage 1: mildly 
symptomatic
• SpO2 ≥94%
• No hospitalization is 

necessary

The commencement of antiviral therapy is recommended up to 
5 days after the onset of symptoms (up to 10 days in 
immunosuppressed patients), with particular emphasis on patients 
at risk of a severe courseb and under direct medical supervision 
during the qualification and monitoring of treatment. These drugs 
should not be used in pregnant and lactating women.
• Molnupiravir used orally twice daily 800 mg for 5 days30

or
• Nirmatrelvir / ritonavir used orally twice daily 300/100 mg for 

5 days.31 Contraindicated in patients with severe hepatic failure; 
eGFR <30 ml/min, in patients with eGFR 30–60 ml/min the dose 
should be reduced to 150/100 mg

or
• Remdesivir administered intravenously once daily for 3 days, 

a loading dose of 200 mg on day 1, then a maintenance dose 
of 100 mg for 2 days. Contraindicated in patients with eGFR 
<30 ml/min; ALT activity ≥ 5 times the upper limit of normal32

or
• Sotrovimab used as a single intravenous infusion of 500 mg
or
• Casirivimab / imdevimab used intravenously or subcutaneously 

as a single dose of 1200 mg (600/600 mg) provided the locally 
dominant viral variant is not a resistant variant (eg, Omicron)44

• Inhaled budesonide at a dose of 2 × 800 μg 
daily23

• Antipyretic drugs (paracetamol, ibuprofen, 
etc)
• Rest
• Oral hydration
• LMWH in chronically bedridden patients and 

in those with indications for thromboprophy-
laxis unrelated to COVID-19
• Antitussive drugs for persistent cough
• Systemic corticosteroids are 

contraindicated.
• Antibiotics and anti-influenza medications 

are contraindicated, unless there is a bacte-
rial coinfection or concomitant influenza.
• Oxygen saturation control using the 

Pulsocare remote alarm system (using pulse 
oximeters)

Stage 2: fully symptomatic
• SpO2 <94%
• Usually week 1 after 

disease onset
• Hospitalization is required

The initiation of antiviral therapy is recommended up to 5 days after 
the onset of symptoms (up to 10 days in immunosuppressed 
patients). These drugs should not be used in pregnant and lactating 
women.
• Molnupiravir administered orally twice daily 800 mg for 5 days30

or
• Nirmatrelvir / ritonavir used orally twice daily 300/100 mg for 

5 days.31 Contraindicated in patients with severe hepatic failure; 
eGFR <30 ml/min, in patients with eGFR 30–60 ml/min the dose 
should be reduced to 150/100 mg

or
• Remdesivir administered intravenously once daily for 5 days, 

a loading dose of 200 mg on day 1, then a maintenance dose 
of 100 mg for 4 days. Contraindicated in patients with eGFR 
<30 ml/min; ALT activity ≥5 times the upper limit of normal32

or
• Sotrovimab used as a single intravenous infusion of 500 mg
or
• Casirivimab / imdevimab used intravenously or subcutaneously 

as a single dose of 1200 mg (600/600 mg) provided the locally 
dominant viral variant is not a resistant variant (eg, Omicron)44

• LMWH in a prophylactic dose, which can be 
increased in justified cases
• Dexamethasone can be considered but only 

in patients receiving antiviral drugs and 
oxygen therapy, orally or intravenously 4–8 
mg/d; should not be used in the first week of 
the disease if antiviral drugs are not used.
• Antibiotic therapy in the case of secondary 

bacterial infections
• Symptomatic treatment
• Oxygen therapy
• Oral or intravenous hydration

Stage 3: respiratory failure 
(cytokine storm)
• SpO2 <90%
• Usually week 2 after 

disease onset
• Hospitalization is required

• Tocilizumab in patients with IL-6 concentration >100 pg/ml, in 
a single intravenous infusion of 800 mg if BW >90 kg; 600 mg 
if BW 65–90 kg; 400 mg if BW 40–65 kg, and 8 mg/kg if BW 
≤40 kg. In the case of no improvement, the second dose may be 
repeated after 8–24 h. Contraindicated in patients with absolute 
neutrophil count <2000/μl; active tuberculosis.35

or
• Anakinra in adults with a suPAR plasma concentration ≥6 ng/ml, 

at a dose of 100 mg subcutaneously once daily for 10 days. 
Caution should be exercised in people with recurrent infections. 
Treatment should not be initiated in patients with neutrophil count 
<1.5 × 109/l.38

or
• Baricitinib orally 4 mg a day until the end of hospitalization but 

not longer than 14 days; recommended especially in patients 
requiring high-flow oxygen therapy. There is no evidence of 
benefit with tocilizumab. Contraindicated in patients with eGFR 
<30 ml/min, dose reduced to 2 mg daily in patients with eGFR 
30–60 ml/min and >75 years of age; active tuberculosis.40

and / or
• Dexamethasone phosphate administered intravenously at a daily 

dose of 6–8 mgc for 7–10 days

• LMWH in a prophylactic dose, which can be 
increased in justified cases
• Antibiotic therapy in the case of secondary 

bacterial infections
• Symptomatic treatment
• Low- or high-flow oxygen therapy
• Intravenous hydration
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Stage2  Increasing dyspnea, accompanied by 
SpO2 below 94%, requires oxygen therapy, which 
results in the necessity of hospitalization. Usual-
ly, in this phase of the disease, low-flow oxygen 
therapy, not exceeding 15 l/min, is sufficient. Pro-
phylactic doses of LMWH are part of the standard 
management of hospitalized patients, and their 
doses may be increased in justified cases. Anti-
viral therapy should be started no later than 5 
days after the onset of symptoms, primarily in 
patients at risk of severe COVID-19 (listed in the 
previous paragraph).27-29 In immunosuppressed 
individuals, this period may be extended up to 10 
days. Antiviral therapy is recommended but the 
utility of monoclonal antibodies is limited due to 
the dominance of the Omicron variant.22,30-32 It 
has been proven that adding glucocorticoids to 
remdesivir has no effect; therefore, such a ther-
apy should not be used routinely at this stage of 
the disease due to the risk of exacerbation or pro-
longation of the viral replication. However, in the 
case of no clinical improvement despite antiviral 
therapy, the addition of dexamethasone at a dai-
ly dose of 4 to 8 mg at the end of the first week 
of the disease may be considered.24

Stage 3  Clinical deterioration at the beginning 
of the second week of the disease, with increasing 
dyspnea and a reduction in SpO2 significantly be-
low 90%, necessitates the use of high-flow oxygen 
therapy up to 60 l/min in some patients. This may 
indicate the onset of a cytokine storm. The in-
crease in the IL-6 concentration above 100 pg/ml 
found at that time justifies the administration 
of tocilizumab, a monoclonal antibody direct-
ed against the IL-6 receptor, which significantly 

to 5 days after the onset of symptoms in patients 
with increased risk for developing severe disease 
(as per the criteria specified above).18-20 In pa-
tients with documented immunosuppression as 
a result of disease or therapy, the time required to 
initiate antiviral therapy may be extended to 10 
days. An alternative to antiviral drugs are mono-
clonal antibodies. However, due to the dominance 
of the Omicron variant, which is not neutralized 
by them, they are currently not recommended.21,22

Patients with mild symptoms of respiratory 
tract infection without lung involvement and no 
risk factors for severe COVID-19 usually do not re-
quire pharmacotherapy but only clinical monitor-
ing, for example using the Home Medical Care sys-
tem (DOM, Pulsocare), which should capture pa-
tients with SpO2 below 94%. With regard to symp-
tomatic treatment, patients may require the use 
of antipyretics (nonsteroidal anti-inflammato-
ry drugs or acetaminophen) and antitussives. 
In adult patients with mild-to-moderate symp-
tomatic COVID-19, inhaled budesonide should 
be administered at a dose 800 µg twice daily.23 
Systemic corticosteroids should not be adminis-
tered at this stage due to their immunosuppres-
sive effects, which may worsen the prognosis.24 
Low-molecular-weight heparin (LMWH) in a pro-
phylactic dose should only be used in chronically 
immobilized patients and individuals with other 
indications for thromboprophylaxis unrelated to 
COVID-19, especially in patients with risk factors 
for deep vein thrombosis and / or pulmonary em-
bolism.25,26 Antibiotics should only be used when 
there is a reasonable suspicion of a bacterial coin-
fection, as their effectiveness in the treatment of 
COVID-19 has not been proven.

TABLE 1  Recommended pharmacological management in adults at different clinical stages of SARS-CoV-2 infection, including basic and supportive 
treatmenta (continued from the previous page)

Disease stage Primary treatment Supportive treatment

Stage 4: ARDS
• Unsuccessful pharmaco-

therapy to date
• Need for mechanical 

ventilation
• ICU treatment is required

• Dexamethasone phosphate administered intravenously at a daily 
dose of 6–8 mgc for 7–10 days. If dexamethasone is not avail-
able, other glucocorticosteroids may be given at equivalent doses

and / or
• Tocilizumab in combination with dexamethasone can be admin-

istered to patients who require mechanical lung ventilation. It 
should be administered as soon as possible, in the first 24 h of 
ventilation. Contraindicated in patients with absolute neutro-
phil count <2000/μl; active tuberculosis.35 When used before 
administration of baricitinib, this therapy may be continued until 
scheduled completion if it is possible to administer the drug via 
the intragastric route. Once a patient has received a full course of 
baricitinib treatment, there is no need to administer tocilizumab.

• High-flow oxygen therapy
• Noninvasive ventilation
• Invasive ventilation
• Extracorporeal veno-venous transmembrane 

oxygenation in selected patients
• LMWH in prophylactic or therapeutic doses, 

depending on the clinical situation
• Empiric antibiotic therapy is not recommend-

ed unless there is evidence of a bacterial 
infection.

a  Detailed information on the posology and restrictions on use is provided in the Summary of Product Characteristics (SmPC) for the European 
Union / Poland.

b  Age >60 years, obesity, diabetes mellitus, malignant disease, chronic heart failure, chronic respiratory failure, chronic renal failure, 
immunodeficiency, immunosuppression

c  According to the manufacturer’s information, a dose of 6 or 8 mg/ml of dexamethasone phosphate in the available injection solutions corresponds 
to 4.95 or 6.6 mg/ml of dexamethasone.

Abbreviations: ALT, alanine aminotransferase; ARDS, acute respiratory distress syndrome; BW, body weight; eGFR, estimated glomerular filtration 
rate; ICU, intensive care unit; IL, interleukin; LMWH, low-molecular-weight heparin; SpO2, oxygen saturation; suPAR, soluble urokinase plasminogen 
activator receptor
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patients with COVID-19 requiring mechanical 
ventilation reaches 67%.43

The use of veno-venous extracorporeal mem-
brane oxygenation (VV ECMO) is indicated only 
in selected patients and should be limited to ex-
pert centers with appropriate experience and 
technical capabilities. This therapy may be bene-
ficial in patients with ARDS (moderate or severe) 
diagnosed before commencement of mechanical 
ventilation, with mechanical ventilation used no 
longer than 7 days, and in those with acute distur-
bances in gas exchange despite optimal conven-
tional ventilation and the lack of effectiveness of 
additional methods improving oxygenation (eg, 
ventilation in an inverted position, neuromus-
cular block). It is also used as a bridging thera-
py for lung transplantation. However, there are 
numerous contraindications to VV ECMO ther-
apy.45 TABLE 2 shows the benefits of and contra-
indications to the use of VV ECMO approved by 
the National Consultant in Anesthesiology and 
Intensive Care for the development of guidelines 
and recommendations for critically ill patients 
with COVID-19.

Drugs with unconfirmed efficacy  Based on the re-
search results to date, the following drugs can be 
found ineffective: chloroquine, hydroxychloro-
quine, azithromycin, doxycycline, lopinavir / rito-
navir, favipiravir, umifenovir, oseltamivir, aman-
tadine, rimantadine, zanamivir, acyclovir, iver-
mectin, nonsteroidal anti-inflammatory drugs, 
sarilumab, siltuximab, and niclosamide.

Late sequelae of COVID-19  Post–COVID-19 (long 
COVID) refers to persistent symptoms or or-
gan dysfunction occurring at least 4 weeks af-
ter the acute phase of COVID-19.46 In October 
2021, the World Health Organization published 
a post–COVID-19 case definition, which states 
that this syndrome can be diagnosed in patients 
with probable or confirmed SARS-CoV-2 infec-
tion, its symptoms usually appear 3 months af-
ter the onset of COVID-19, continue for at least 
2 months, and are not related to a different 
diagnosis.47

The incidence of post–COVID-19 ranges 
from 30% to 80%, depending on methodolo-
gy of the study.48 The most common symptoms 
are pulmonary (dyspnea, hypoxemia, impaired 
gas diffusion ability, persistent inflammatory 
changes and / or fibrosis on computed tomogra-
phy), hematologic (thromboembolic events, ane-
mia), cardiovascular (palpitations, dyspnea, chest 
pain, arrhythmias, myocardial fibrosis / scarring), 
and neuropsychiatric (chronic fatigue, muscle 
aches, headaches, olfactory / taste disturbanc-
es, anxiety, depression, sleep disturbances and 
post-traumatic stress disorder). Numerous lab-
oratory abnormalities are also observed 3 to 6 
months after the acute phase of COVID-19, in-
cluding changes in peripheral blood counts, im-
paired eGFR, elevated liver function tests, and 
hyperglycemia, although their clinical relevance 

reduces the risk for mechanical ventilation and 
death.33,34 Tocilizumab should be administered as 
an intravenous infusion over 1 hour as a single 
dose of up to 800 mg, based on the body weight 
(dosing details are presented in TABLE 1). If there 
is no effect, another infusion may be given after 
8 to 24 hours, but the second dose has not been 
proven to be effective. Tocilizumab should not be 
administered in patients with neutrophil counts 
below 2 × 109/l, platelet counts below 50 × 103/µl, 
or alanine aminotransferase levels greater than 
5 times the upper limit of normal.35 The use of 
glucocorticosteroids may worsen the effect of to-
cilizumab; therefore, it is recommended to use in-
travenous dexamethasone at a dose of 6 to 8 mg 
for 7 to 10 days only when no beneficial effect 
was achieved after administration of tocilizum-
ab or when it was not used at all.36,37

An alternative to tocilizumab in patients at 
risk of a cytokine storm may be the IL-1 recep-
tor antagonist, anakinra, administered subcu-
taneously at a dose of 100 mg once daily for 10 
days. The use of this drug is recommended when 
the plasma concentration of soluble urokinase 
plasminogen activator receptor has increased to 
at least 6 ng/ml. Caution should be exercised in 
individuals with recurrent infections, and treat-
ment should not be initiated in patients with neu-
trophil counts below 1.5 × 109/l.38 An alternative 
to IL receptor antagonists may be baricitinib ad-
ministered orally at a dose of 4 mg per day until 
the end of hospitalization, but not longer than 14 
days, which has been shown to be effective espe-
cially in patients requiring high-flow oxygen ther-
apy.39 Baricitinib is contraindicated in patients 
with active tuberculosis and estimated glomer-
ular filtration rate (eGFR) below 30 ml/min. In 
patients with eGFR between 30 and 60 ml/min 
and over 75 years of age, the dose should be re-
duced to 2 mg daily.40

Stage 4  Due to the deterioration of the patient’s 
condition associated with ARDS, high-flow ox-
ygen therapy becomes inadequate, and the pa-
tient requires tracheal intubation and mechani-
cal ventilation of the lungs. In this group of pa-
tients, the highest benefits of using glucocorti-
costeroids have been proven.24 Currently, it is 
recommended to use dexamethasone at a dose 
of 12 mg, which is higher than previously pro-
posed.41 It is advisable to consider early use of 
tocilizumab (dosing in TABLE 1), especially in pa-
tients with high levels of IL-6 or C-reactive pro-
tein. There is no justification for initiating or con-
tinuing antiviral therapy in mechanically venti-
lated patients. Lung protective ventilation should 
be used, namely, administration of small tidal 
volumes, choosing appropriate positive end-ex-
piratory pressure values, and adjustment of the 
administered oxygen content to the arterial ox-
ygen pressure and the oxygen saturation of ar-
terial hemoglobin. Some patients who do not re-
spond to conventional treatments benefit from 
prone position ventilation.42 Mortality among 
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remains uncertain.48 Pediatric inflammatory mul-
tisystem syndrome or multisystem inflamma-
tory syndrome in children is a separate condi-
tion that manifests itself after COVID-19 in chil-
dren and young adults meeting specific diagnos-
tic criteria.49

The results of a Polish prospective study 
SILCOV-19 (the Silesian Complications of 
COVID-19 Database) showed that the most com-
mon symptoms of post–COVID-19 are fatigue, 
shortness of breath, palpitations, as well as smell 
and taste disorders.50 In the same study, more 
than 100 days after the acute phase, numerous 
abnormalities were found, including:
•	 persistence of inflammatory changes on high-

resolution computed tomography (9% of nonhos-
pitalized patients and 40% of those hospitalized 
in the acute phase);
•	 SpO2 below 95% (10% of nonhospitalized, 18% 

of hospitalized patients);
•	 pulmonary transfer for carbon monoxide be-

low 80% (28% of nonhospitalized, 49% of hos-
pitalized patients);
•	 episodes of bradycardia (heart rate <40 bpm) 

in Holter recordings (17% of nonhospitalized, 6% 
of hospitalized patients);
•	 anxiety: a score of more than 10 points in the 

Hospital Anxiety and Depression Scale (9%–11% 
of patients);
•	 insomnia: a score of more than 10 points in the 

Athens Insomnia Scale (17%–27% of patients);
•	 elevated alanine aminotransferase activity 

(11%–18% of patients);
•	 elevated lactate dehydrogenase activity 

(44%–54% of patients);
•	 elevated D-dimer concentration (10% and 17% 

of patients).50

This and other studies clearly show that in-
dividuals hospitalized in the acute phase of the 
disease (especially in the ICU), those with multi-
ple comorbidities, the elderly, and women are at 
a higher risk of post–COVID-19.

Rest, relaxation, and pulmonary rehabilita-
tion play an important role in recovery from 
COVID-19. There is no evidence that routine 
thromboprophylaxis is advisable, although high-
risk patients may require anticoagulation up to 
30 days after discharge (TABLE 3).51,52 Direct-act-
ing oral anticoagulants (DOACs) and LMWH are 
preferred over vitamin K antagonists. The impor-
tance of antiplatelet drugs, glucocorticosteroids, 
or antifibrotic drugs in post–COVID-19 syndrome 
has not been established.

Vaccination  Vaccination remains the most ef-
fective way to prevent SARS-CoV-2 infection and 
should be considered as the first-line prevention 
of COVID-19.53,54 Currently available vaccines 
have been constructed using mRNA, vector, and 
recombinant technology. Regardless of the tech-
nology used, all COVID-19 vaccines approved by 
the European Medicines Agency meet strict effi-
cacy and safety criteria when used in accordance 
with the summary of product characteristics 

TABLE 2  Criteria for the application and contraindications for the use of veno-venous 
extracorporeal transmembrane oxygenation approved by the Working Group of 
the National Consultant in Anesthesiology and Intensive Care for the development of 
guidelines and recommendations for critically ill patients with COVID-19

VV ECMO therapy has the potential to bring benefits to the following patients in 
the acute phase of COVID-19:

1) Meeting the criteria for the diagnosis of ARDS before the implementation of 
invasive ventilation:
a.	 oxygenation index (PaO2/FiO2) ≤200 mm Hg
b.	 presence of bilateral parenchymal changes in the lungs corresponding to 
noncardiogenic pulmonary edema
c.	 no symptoms suggesting severe left ventricular failure (pulmonary wedge pressure 
<18 mm Hg, no severe impairment of left ventricular contractility on 
echocardiography, etc)
2) Invasively ventilated for <7 days
3) With severe disturbances in gas exchange during invasive ventilation with optimal 
ventilator settings (FiO2 ≥0.8, TV 6 ml/kg due body weight, PEEP ≥10 cm H2O), 
in whom attempts were made to improve oxygenation with methods available in 
the center (eg, an inverted position [prone position] for at least 12–16 h/day, 
continuous neuromuscular block, etc):
a.	 oxygenation index (PaO2/FiO2) <50 mm Hg for >3 hours, or
b.	 oxygenation index (PaO2/FiO2) <80 mm Hg for >6 hours, or
c.	 arterial blood pH <7.25 with PaCO2 ≥60 mm Hg with respiratory rate not 
exceeding 35/min and plateau pressure ≤32 cm H2O

VV ECMO therapy has no benefit or is not recommended in the following patients:

1) Admitted to the Department of Anesthesiology and Intensive Therapy and assigned 
with 3rd and 4th priority, in accordance with the Guidelines of the Polish Society of 
Anesthesiology and Intensive Therapy, which define the rules of qualification and 
criteria for admitting patients to the Departments of Anesthesiology and Intensive 
Therapy
2) Ventilated invasively or noninvasively ≥7 days with FiO2 >0.6
3) Treated with high-flow nasal oxygen therapy ≥7 days with FiO2 >0.6
4) With body weight over 1 kg/cm of height or BMI >40 kg/m2

5) With respiratory failure requiring oxygen therapy or noninvasive ventilation in the 
course of chronic lung disease
6) Requiring support of the functions of other systems and organs apart from 
respiratory failure, including:
a.	 need for treatment of acute exacerbations of severe right or left ventricular heart 
failure (in such patients another type of extracorporeal support should be considered)
b.	 the use of high doses of one or more inotropic or vasoconstrictive drugs:
• noradrenaline >0.2 μg/kg/min,
• adrenaline >0.1 μg/kg/min,
• dopamine >15 μg/kg/min,
c. 	chronic renal replacement therapy,
d.	 hepatic replacement therapy
7) With a history of heparin-induced thrombocytopenia
8) With active neoplastic disease
9) With a low probability of survival assessed using prognostic scales (eg, SAPS-II, 
SOFA, APACHE)
10) After cardiac arrest, in whom coma persists despite discontinuation of 
medication disturbing consciousness
11) With irreversible neurological defects
12) With potentially irreversible immunodeficiency and / or bone marrow suppression
13) Who made an earlier decision not to undertake / withdraw from life support 
therapy
14) In whom it is difficult to obtain adequate vascular access to the femoral or jugular 
veins
15) With severe frailty syndrome

Abbreviations: ARDS, acute respiratory distress syndrome; APACHE, Acute Physiology 
and Chronic Health Evaluation score; BMI, body mass index; FiO2, fraction of inspired 
oxygen; H2O, dihydrogen monoxide; PaCO2, partial pressure of carbon dioxide; PaO2, 
partial pressure of oxygen; PEEP, positive end-expiratory pressure; SAPS-II, Simplified 
Acute Physiology Score II; SOFA, Sequential Organ Failure Assessment score; TV, tidal 
volume; VV ECMO, veno-venous extracorporeal transmembrane oxygenation
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for women who are pregnant, breastfeeding, or 
are planning to become pregnant.54,61,62

•	 Lactation is not a contraindication to vaccina-
tion against SARS-CoV-2.
•	 There is no need to make any interval between 

COVID-19 vaccination and vaccinations against 
other diseases; however, it is recommended to vac-
cinate against COVID-19 with a 4-week interval 
from vaccines containing live microorganisms.
•	 A contraindication to COVID-19 vaccination is 

hypersensitivity to the active substance or any of 
the excipients contained in the vaccine, or a his-
tory of any anaphylactic reaction. It is permis-
sible to vaccinate such a person with full pro-
tection against shock in hospital conditions, af-
ter prior notification of the possible risk and ob-
taining written informed consent to vaccination.

Pre-exposure prophylaxis  The use of monoclonal 
antibodies, tixagevimab or cylgavimab (Evush-
eld), should be considered in pre-exposure pro-
phylaxis (PrEP) of SARS-CoV-2 in adults and ad-
olescents (aged ≥12 years and weighing ≥40 kg), 
who are not infected with SARS-CoV-2 and have 
not been recently exposed to an infected person, 
and who are moderately or severely immunocom-
promised and may have an inadequate immune 
response to vaccination against COVID-19, can-
not accept any available vaccine, or are at a partic-
ularly high risk of severe COVID-19.22,63 The use 
of bamlanivimab / etesevimab or casirivimab / im-
devimab as part of PrEP is not justified due to the 
dominance of the Omicron variant of the virus, 
which is not neutralized by these antibodies.22

ARTICLE INFORMATION

ACKNOWLEDGMENTS  None.

CONFLICT OF INTEREST  RF received research grants and lecture hon-
oraria from AbbVie, Gilead, MSD, and Roche. JJ received lecture honoraria 
from Gilead, MSD, Roche, and Bausch. DK received lecture honoraria from 
Gilead and Bausch. MParczewski, MPawłowska, AP, KS, and KT received 
lecture honoraria from Gilead, MSD, and Roche. DZM received lecture hono-
raria from Gilead. Other authors declare no conflict of interest.

OPEN ACCESS  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 Inter-
national License (CC BY‑NC‑SA 4.0), allowing third parties to copy and re-
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib-
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

HOW TO CITE  Flisiak F, Horban A, Jaroszewicz J, et al. Management of 
SARS-CoV-2 infection: recommendations of the Polish Association of Epide-
miologists and Infectiologists as of February 23, 2022. Pol Arch Intern Med. 
2022; 132: 16230. doi:10.20452/pamw.16230

REFERENCES

1  Flisiak R, Horban A, Jaroszewicz J, et al. Management of SARS-CoV-2 
infection: recommendations of the Polish Association of Epidemiologists 
and Infectiologists as of March 31, 2020. Pol Arch Intern Med. 2020; 130: 
352-357. 

2  Flisiak R, Horban A, Jaroszewicz J, et al. Diagnosis and therapy of 
SARS-CoV-2 infection: recommendations of the Polish Association of Epi-
demiologists and Infectiologists as of November 12, 2021. Annex no. 1 to 
the Recommendations of April 26, 2021. Pol Arch Intern Med. 2021; 131: 
16140. 

3  World Health Organization. Tracking SARS-CoV-2 variants. https://www.
who.int/en/activities/tracking-SARS-CoV-2-variants/. Accessed February 20, 
2022.

4  European Centre for Disease Prevention and Control. SARS-CoV-2 vari-
ants of concern as of 17 February 2022. https://www.ecdc.europa.eu/en/co-
vid-19/variants-concern. Accessed February 20, 2022.

(SPC).54-58 Vaccination does not eliminate the 
risk of infection, but significantly reduces the 
likelihood of severe or fatal disease.59 The vacci-
nation schedule includes a primary vaccination 
course (number of doses and dosing interval in 
accordance with the SPC) and a booster dose. In-
dividuals with impaired immunity should receive 
an additional dose of the vaccine at least 28 days 
after the second dose, that is, they should be vac-
cinated with 3 doses in the basic schedule and a 
booster dose (a total of 4 doses of the vaccine, 
preferably with mRNA vaccines).60 A booster dose 
of the COVID-19 vaccine is recommended for all 
individuals at least 5 months after completion of 
the primary immunization schedule with mRNA 
(Pfizer-BioNTech or Moderna) or vector Vaxzevria 
(AstraZeneca) vaccines, and at least 2 months af-
ter receiving the primary dose of the Janssen CO-
VID-19 vaccine. Selected issues related to vacci-
nation are presented below.
•	 Serological testing to assess response to vac-

cination before an additional dose or a booster 
dose is not recommended.
•	 If a dose is delayed, it should be administered 

as soon as possible. It is not recommended to 
start the vaccination schedule from the beginning.
•	 People with a history of COVID-19 (convales-

cents) can be vaccinated 30 days after a positive 
genetic or antigen test result. This also applies to 
patients who fell ill or tested positive after receiv-
ing the first dose of the vaccine.
•	 The optimal timing of vaccination in patients 

scheduled for or undergoing immunosuppressive 
or biologic therapy should be established based 
on current specialist guidelines.
•	 Revaccination with an mRNA vaccine should be 

considered 2 to 6 months after autologous and al-
logeneic hematopoietic stem cell transplantation 
and 3 to 6 months after CAR-T therapy.
•	 Due to the risk of extravasation and bleeding, 

particular caution should be exercised when ad-
ministering the vaccine to patients with severe 
coagulation disorders.
•	 As COVID-19 increases the risk of preterm la-

bor in pregnancy and the benefits of vaccination 
outweigh the risks, vaccination is recommended 

TABLE 3  The IMPROVE VTE thromboembolic risk assessment model indicating 
the need for prophylactic anticoagulation after discharge from hospital following 
COVID-1952

Risk factors Scorea

Prior venous thromboembolism 3

Diagnosed thrombophilia 2

Current lower limb paralysis 2

Current cancer 2

Bedridden for at least 7 days 1

Stay in the intensive or coronary care unit 1

Age >60 years 1

a  A score of 2 or more indicates the need for prophylaxis.

Abbreviations: IMPROVE, the International Medical Prevention Registry on Venous 
Thromboembolism; VTE, venous thromboembolism

http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.20452/pamw.15424
https://doi.org/10.20452/pamw.15424
https://doi.org/10.20452/pamw.15424
https://doi.org/10.20452/pamw.15424
https://doi.org/10.20452/pamw.16140
https://doi.org/10.20452/pamw.16140
https://doi.org/10.20452/pamw.16140
https://doi.org/10.20452/pamw.16140
https://doi.org/10.20452/pamw.16140


POLISH ARCHIVES OF INTERNAL MEDICINE  2022; 132 (3)8

33  Tomasiewicz K, Piekarska A, Stempkowska-Rejek J, et al. Tocilizum-
ab for patients with severe COVID-19: a retrospective, multi-center study. 
Expert Rev Anti Infect Ther. 2021; 19: 93-100. 

34  Flisiak R, Jaroszewicz J, Rogalska M, et al. Tocilizumab improves 
the prognosis of COVID-19 in patients with high IL-6. J Clin Med. 2021; 10: 
1583. 

35  RoActemra – summary of product characteristics [in Polish]. https://
www.roche.pl/content/dam/rochexx/roche-pl/roche_poland_rwd/pl_PL/
documents/SmPC/roactemra_koncentrat.pdf. Accessed February 20, 2022.

36  Zarębska-Michaluk D, Jaroszewicz J, Rogalska M, et al. Effectiveness 
of tocilizumab with and without dexamethasone in patients with severe 
COVID-19: a retrospective study. J Inflamm Res. 2021; 14: 3359-3366. 

37  Naik NB, Puri GD, Kajal K, et al. High-dose dexamethasone versus to-
cilizumab in moderate to severe COVID-19 pneumonia: a randomized con-
trolled trial. Cureus. 2021; 13: e20353. 

38  Kinaret – summary of product characteristics [in Polish]. https://www.
ema.europa.eu/en/documents/product-information/kineret-epar-product-in-
formation_pl.pdf. Accessed February 20, 2022

39  Marconi VC, Ramanan AV, de Bono S, et al. Efficacy and safety of bar-
icitinib for the treatment of hospitalised adults with COVID-19 (COV-BARRI-
ER): a randomised, double-blind, parallel-group, placebo-controlled phase 3 
trial. Lancet Respir Med. 2021; 9: 1407-1418.

40  Olumiant – summary of product characteristics [in Polish]. https://
www.ema.europa.eu/en/documents/product-information/olumiant-epar-
product-information_pl.pdf. Accessed February 20, 2022.

41  Granholm A, Munch MW, Myatra SN, et al. Dexamethasone 12 mg 
versus 6 mg for patients with COVID-19 and severe hypoxaemia: a pre-
planned, secondary Bayesian analysis of the COVID STEROID 2 trial. Inten-
sive Care Med. 2022; 48: 45-55. 

42  Wujtewicz MA, Dylczyk-Sommer A, Aszkiełowicz A, et al. COVID-19 – 
what should anaethesiologists and intensivists know about it? Anaesthesiol 
Intensive Ther. 2020; 52: 34-41. 

43  Flisiak R. Mortality due to COVID-19: data from the SARSTer database 
[in Polish]. http://www.pteilchz.org.pl/wp-content/uploads/2021/01/%C5%
9Bmiertelno%C5%9B%C4%87-w-Polsce-26-01-2021.pdf. Accessed Febru-
ary 20, 2022.

44  Ronapreve – summary of product characteristics. https://www.roche.
pl/content/dam/rochexx/roche-pl/roche_poland_rwd/pl_PL/documents/
SmPC/Ronapreve_300.pdf. Accessed February 20, 2022.

45  Badulak J, Antonini MV, Stead CM, et al. Extracorporeal membrane ox-
ygenation for COVID-19: updated 2021 guidelines from the Extracorporeal 
Life Support Organization. ASAIO J. 2021; 67: 485-495. 

46  National Institute of Health. COVID-19 treatment guidelines. Clinical 
spectrum of SARS-CoV-2 infection. https://www.covid19treatmentguide-
lines.nih.gov/overview/clinical-spectrum/. Accessed February 20, 2022.

47  World Health Organization. A clinical case definition of post COVID-19 
condition by a Delphi consensus. https://www.who.int/publications/i/item/
WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1. 
Accessed February 20, 2022. Nalbandian A, Sehgal K, Gupta A, et al. Post-
acute COVID-19 syndrome. Nat Med. 2021; 27: 601-615.

48  Okarska-Napierała M, Ludwikowska K, Książyk J, et al. Management 
of children with inflammatory multisystem syndrome associated with COV-
ID-19 [in Polish]. Przegl Pediatr. 2020; 49: 1-9.

49  Niedziela J, Ochman M, Pudlo R, et al. Post-COVID-19 complications in 
hospitalized and non-hospitalized patients: the Silesian Complications of the 
COVID-19 (SILCOV-19) database. Pol Arch Intern Med. 2022 Mar 16. [Epub 
ahead of print]. 

50  Spyropoulos AC, Levy JH, Ageno https://doi.org/10.20452/
pamw.15735 W, et al. Subcommittee on Perioperative, Critical Care Throm-
bosis, Haemostasis of the Scientific, Standardization Committee of the Inter-
national Society on Thrombosis and Haemostasis. Scientific and Standard-
ization Committee communication: clinical guidance on the diagnosis, pre-
vention, and treatment of venous thromboembolism in hospitalized patients 
with COVID-19. J Thromb Haemost. 2020; 18: 1859-1865. 

51  Spyropoulos AC, Anderson FA Jr, Fitzgerald G, et al. Predictive and as-
sociative models to identify hospitalized medical patients at risk for VTE. 
Chest. 2011; 140: 706-714. 

52  Polack FP, Thomas SJ, Kitchin N et al. Safety and efficacy of 
the BNT162b2 mRNA Covid-19 vaccine. N Engl J Med. 2020; 383: 
2603-2615. 

53  Comirnaty – summary of product characteristics. https://www.ema.eu-
ropa.eu/en/documents/product-information/comirnaty-epar-product-informa-
tion_pl.pdf. Accessed February 20, 2022.

54  COVID-19 vaccine (Ad26.COV2-S [recombinant]) – summary of prod-
uct characteristics. https://www.ema.europa.eu/en/documents/product-in-
formation/covid-19-vaccine-janssen-epar-product-information_en.pdf. Ac-
cessed February 20, 2022.

55  Nuvaxovid – summary of product characteristics. https://www.ema.
europa.eu/en/medicines/human/EPAR/nuvaxovid. Accessed February 20, 
2022.

56  Spikevax – summary of product characteristics. https://www.ema.eu-
ropa.eu/en/medicines/human/EPAR/spikevax. Accessed February 20, 2022.

5  Tegally H, Wilkinson E, Giovanetti M, et al. Detection of a SARS-CoV-2 
variant of concern in South Africa. Nature. 2021; 592: 438-443. 

6  Funk T, Pharris A, Spiteri G, et al. Characteristics of SARS-CoV-2 vari-
ants of concern B.1.1.7, B.1.351 or P.1: data from seven EU/EEA countries, 
weeks 38/2020 to 10/2021. Eurosurveillance. 2021; 26: 2100348. 

7  Pulliam JRC, van Schalkwyk C, Govender N, et al. Increased risk of 
SARS-CoV-2 reinfection associated with emergence of the Omicron variant 
in South Africa. medRxiv. Preprint posted online December 2, 2021.

8  Flisiak R, Rzymski P, Zarębska-Michaluk, et al. Demographic and clinical 
overview of hospitalized COVID-19 patients during the first 17 months of the 
pandemic in Poland. J Clin Med. 2022; 11: 117. 

9  Sanche S, Lin YT, Xu C, et al. High contagiousness and rapid spread of 
severe acute respiratory syndrome coronavirus 2. Emerg Infect Dis. 2020; 
26: 1470-1477. 

10  Jansen L, Tegomoh B, Lange K, et al. Investigation of a SARS-CoV-2 
B.1.1.529 (Omicron) Variant Cluster – Nebraska, November–December 
2021. MMWR Morb Mortal Wkly Rep. 2021; 70: 1782-1784. 

11  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. 

12  Centers for Disease Control and Prevention. Omicron variant: what you 
need to know. https://www.cdc.gov/coronavirus/2019-ncov/variants/omi-
cron-variant.html. Accessed February 20, 2022.

13  Garrett N, Tapley A, Andriesen J, et al. High rate of asymptomatic car-
riage associated with variant strain Omicron. medRxiv. Preprint posted on-
line December 27, 2021.

14  Vihta K-D, Pouwels KB, Peto T, et al. Omicron-associated changes in 
SARS-CoV-2 symptoms in the United Kingdom. medRxiv. Preprint posted 
online January 18, 2022.

15  Sepulcri C, Dentone C, Mikulska M, et al. The longest persistence of vi-
able SARS-CoV-2 with recurrence of viremia and relapsing symptomatic CO-
VID-19 in an immunocompromised patient – a case study. Open Forum In-
fect Dis. 2021; 8: ofab217. 

16  Binnicker MJ. Can testing predict SARS-CoV-2 infectivity? The poten-
tial for certain methods to be surrogates for replication-competent virus. 
J Clin Microbiol. 2021; 59: e0046921. 

17  Bekliz M, Perez-Rodriguez F, Puhach O, et al. Sensitivity of SARS-CoV-2 
antigen-detecting rapid tests for Omicron variant. medRxiv. Preprint posted 
online January 17, 2022.

18  Jayk Bernal A, Gomes da Silva MM, Musungaie DB, et al. Molnupira-
vir for oral treatment of Covid-19 in nonhospitalized patients. N Engl J Med. 
2022; 386: 509-520. 

19  Gottlieb RL, Vaca CE, Roger Paredes R, et al. Early remdesivir to pre-
vent progression to severe Covid-19 in outpatients. N Engl J Med. 2022; 
386: 305-315. 

20  Hammond J, Leister-Tebbe H, Gardner A, et al. Oral nirmatrelvir for 
high-risk, nonhospitalized adults with Covid-19. N Engl J Med. 2022 Feb 16. 
[Epub ahead of print]. 

21  Aleem A, Akbar Samad AB, Slenker AK. Emerging variants of SARS-
CoV-2 and novel therapeutics against coronavirus (COVID-19). In: StatPearls. 
Treasure Island (FL): StatPearls Publishing; 2022-. https://www.ncbi.nlm.nih.
gov/books/NBK570580/. Accessed February 20, 2022.

22  Planas D, Saunders N, Maes P, et al. Considerable escape of SARS-
CoV-2 Omicron to antibody neutralization. Nature. 2022; 602: 671-675. 

23  Ramakrishnan S, Nicolau DV Jr, Langford B, et al. Inhaled budesonide 
in the treatment of early COVID-19 (STOIC): a phase 2, open-label, ran-
domised controlled trial. Lancet Respir Med. 2021; 9: 763-772.

24  Horby P, Lim WS, Emberson JR, et al. Dexamethasone in hospitalized 
patients with Covid-19. N Engl J Med. 2021; 384: 693-704. 

25  Ayerbe L, Risco C, Ayis S. The association between treatment with 
heparin and survival in patients with Covid-19. J Thromb Thrombolysis. 
2020; 50: 298-301. 

26  Tang N, Bai H, Chen X, et al. Anticoagulant treatment is associated 
with decreased mortality in severe coronavirus disease 2019 patients with 
coagulopathy. J Thromb Haemost. 2020; 18: 1094-1099. 

27  Beigel JH, Tomashek KM, Dodd LE, et al. Remdesivir for the treatment 
of Covid-19 – final report. N Engl J Med. 2020; 383: 1813-1826. 

28  Flisiak R, Zarębska-Michaluk D, Berkan-Kawińska A, et al. Remdesi-
vir-based therapy improved the recovery of patients with COVID-19 in the 
multicenter, real-world SARSTer study. Pol Arch Intern Med. 2021; 131: 
103-110. 

29  Goldman JD, Lye DCB, Hui DS, et al. Remdesivir for 5 or 10 days in 
patients with severe Covid-19. N Engl J Med. 2020; 383: 1827-1837. 

30  Lagevrio – summary of product characteristics. https://www.gov.uk/
government/publications/regulatory-approval-of-lagevrio-molnupiravir/sum-
mary-of-product-characteristics-for-lagevrio. Accessed February 20, 2022.

31  Paxlovid – summary of product characteristics. https://www.ema.eu-
ropa.eu/en/documents/product-information/paxlovid-epar-product-informa-
tion_pl.pdf. Accessed February 20, 2022

32  Veklury – summary of product characteristics [in Polish]. https://www.
ema.europa.eu/en/documents/product-information/veklury-epar-product-in-
formation_pl.pdf. Accessed February 20, 2022.

https://doi.org/10.1080/14787210.2020.1800453
https://doi.org/10.1080/14787210.2020.1800453
https://doi.org/10.1080/14787210.2020.1800453
https://doi.org/10.3390/jcm10081583
https://doi.org/10.3390/jcm10081583
https://doi.org/10.3390/jcm10081583
https://doi.org/10.2147/JIR.S322645
https://doi.org/10.2147/JIR.S322645
https://doi.org/10.2147/JIR.S322645
https://doi.org/10.7759/cureus.20353
https://doi.org/10.7759/cureus.20353
https://doi.org/10.7759/cureus.20353
https://doi.org/10.1007/s00134-021-06573-1
https://doi.org/10.1007/s00134-021-06573-1
https://doi.org/10.1007/s00134-021-06573-1
https://doi.org/10.1007/s00134-021-06573-1
https://doi.org/10.5114/ait.2020.93756
https://doi.org/10.5114/ait.2020.93756
https://doi.org/10.5114/ait.2020.93756
https://doi.org/10.1097/MAT.0000000000001422
https://doi.org/10.1097/MAT.0000000000001422
https://doi.org/10.1097/MAT.0000000000001422
https://doi.org/10.20452/pamw.16233
https://doi.org/10.20452/pamw.16233
https://doi.org/10.20452/pamw.16233
https://doi.org/10.20452/pamw.16233
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1111/jth.14929
https://doi.org/10.1378/chest.10-1944
https://doi.org/10.1378/chest.10-1944
https://doi.org/10.1378/chest.10-1944
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1056/NEJMoa2034577
https://doi.org/10.1038/s41586-021-03402-9
https://doi.org/10.1038/s41586-021-03402-9
https://doi.org/10.2807/1560-7917.ES.2021.26.16.2100348
https://doi.org/10.2807/1560-7917.ES.2021.26.16.2100348
https://doi.org/10.2807/1560-7917.ES.2021.26.16.2100348
https://doi.org/10.3390/jcm11010117
https://doi.org/10.3390/jcm11010117
https://doi.org/10.3390/jcm11010117
https://doi.org/10.3201/eid2607.200282
https://doi.org/10.3201/eid2607.200282
https://doi.org/10.3201/eid2607.200282
https://doi.org/10.15585/mmwr.mm705152e3
https://doi.org/10.15585/mmwr.mm705152e3
https://doi.org/10.15585/mmwr.mm705152e3
https://doi.org/10.1093/jtm/taab124
https://doi.org/10.1093/jtm/taab124
https://doi.org/10.1093/jtm/taab124
https://doi.org/10.1093/ofid/ofab217
https://doi.org/10.1093/ofid/ofab217
https://doi.org/10.1093/ofid/ofab217
https://doi.org/10.1093/ofid/ofab217
https://doi.org/10.1128/JCM.00469-21
https://doi.org/10.1128/JCM.00469-21
https://doi.org/10.1128/JCM.00469-21
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1056/NEJMoa2116846
https://doi.org/10.1056/NEJMoa2116846
https://doi.org/10.1056/NEJMoa2116846
https://doi.org/10.1056/NEJMoa2118542
https://doi.org/10.1056/NEJMoa2118542
https://doi.org/10.1056/NEJMoa2118542
https://doi.org/10.1038/s41586-021-04389-z
https://doi.org/10.1038/s41586-021-04389-z
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1007/s11239-020-02162-z
https://doi.org/10.1007/s11239-020-02162-z
https://doi.org/10.1007/s11239-020-02162-z
https://doi.org/10.1111/jth.14817
https://doi.org/10.1111/jth.14817
https://doi.org/10.1111/jth.14817
https://doi.org/10.1056/NEJMc2022236
https://doi.org/10.1056/NEJMc2022236
https://doi.org/10.1056/NEJMoa2015301
https://doi.org/10.1056/NEJMoa2015301


SPECIAL REPORT  Management of SARS-CoV-2 infection 9

57  Vaxzevria – summary of product characteristics. https://www.ema.eu-
ropa.eu/en/medicines/human/EPAR/vaxzevria-previously-covid-19-vaccine-
astrazeneca. Accessed February 20, 2022.

58  Rzymski P, Pazgan-Simon M, Simon K, et al. Clinical characteristics of 
hospitalized COVID-19 patients who received at least one dose of COVID-19 
vaccine. Vaccines. 2021; 9: 781. 

59  Announcement no. 21 of the Minister of Health regarding administra-
tion of a booster dose (fourth dose) in individuals vaccinated with an ad-
ditional dose of a COVID-19 vaccine [in Polish]. https://www.gov.pl/web/
zdrowie/komunikat-nr-21-ministra-zdrowia-w-sprawie-dawki-przypomi-
najacej-czwartej-dla-osob-zaszczepionych-dawka-dodatkowa-przeciw-cov-
id-19. Accessed February 20, 2022.

60  Radan A-P, Baud D, Favre G, et al. Low placental weight and altered 
metabolic scaling after severe acute respiratory syndrome coronavirus 
type 2 infection during pregnancy: a prospective multicentric study. Clin 
Microbiol Infect. 2022 Feb 9. [Epub ahead of print]. 

61  Halasa NB, Olson SM, Staat MA, et al. Effectiveness of maternal vac-
cination with mRNA COVID-19 vaccine during pregnancy against COVID-
19-associated hospitalization in infants aged <6 months – 17 States, July 
2021–January 2022. MMWR Morb Mortal Wkly Rep. 2022; 71: 264-270. 

62  Fact sheet for healthcare providers: emergency use authorisation for 
Evusheld. https://www.fda.gov/media/154701/download. Accessed Febru-
ary 20, 2022.

https://doi.org/10.3390/vaccines9070781
https://doi.org/10.3390/vaccines9070781
https://doi.org/10.3390/vaccines9070781
https://doi.org/10.1016/j.cmi.2022.02.003
https://doi.org/10.1016/j.cmi.2022.02.003
https://doi.org/10.1016/j.cmi.2022.02.003
https://doi.org/10.1016/j.cmi.2022.02.003
https://doi.org/<6_months_?_17_States,_July_2021?January_2022._MMWR_Morb_Mortal_Wkly_Rep._2022;_71:_264-270.</unstructured_citation>
https://doi.org/<6_months_?_17_States,_July_2021?January_2022._MMWR_Morb_Mortal_Wkly_Rep._2022;_71:_264-270.</unstructured_citation>
https://doi.org/<6_months_?_17_States,_July_2021?January_2022._MMWR_Morb_Mortal_Wkly_Rep._2022;_71:_264-270.</unstructured_citation>
https://doi.org/<6_months_?_17_States,_July_2021?January_2022._MMWR_Morb_Mortal_Wkly_Rep._2022;_71:_264-270.</unstructured_citation>

