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Meeting Summary
After a welcome by Paolo Antonio Grossi, the appointed chair by the 

European Society of Clinical Microbiology and Infectious Diseases (ESCMID), 
Department of Medicine & Surgery, University of Insubria, Varese, Italy; Ann-Brit 
Eg Hansen, Department of Infectious Diseases, Copenhagen University Hospital 
– Amager and Hvidovre, Denmark and Department of Clinical Medicine, Faculty of 
Health and Medical Sciences, University of Copenhagen, Denmark, summarised 
the objectives of the meeting and introduced the speakers. In their opening 
presentation, Tobias Welte, Department of Pulmonary and Infectious Diseases, 
Hannover University School of Medicine, Germany, described how the COVID-19 
pandemic has evolved, in terms of variants, mortality rates, vaccinations, immunity, 
and antivirals. Welte then presented a hypothetical case study to illustrate how 
older patients with comorbidities can initially have mild symptoms, but may then 
deteriorate and require hospitalisation. Stephen Thomas, State University of New 
York Upstate Medical University, Syracuse, USA, then described the efficacy and 
potential side effects of the BNT162b2 (Pfizer–BioNTech, New York City, USA, 
and Mainz, Germany, respectively) vaccine, and the need for, and benefits of, 
booster doses. Thomas also described the added benefits of the newer bivalent 
vaccines in a world where COVID-19 is constantly mutating. Marta Boffito, HIV, 
Sexual and Gender Health, Dermatology, Chelsea and Westminster Hospital NHS 
Foundation Trust, Imperial College London, UK, then outlined various factors that 
increase the risk of progression to severe COVID-19 disease, including older age, 
immunocompromised status, and underlying health conditions (e.g., obesity, 
hypertension, heart disease, and chronic kidney disease [CKD]). Such patients 
can benefit from antiviral medications such as nirmatrelvir/ritonavir, although 
potential drug–drug interactions must be considered. Roger Paredes, Department 
of Infectious Diseases and IrsiCaixa AIDS Research Institute, Hospital Universitari 
Germans Trias i Pujol, Badalona, Catalonia, Spain, and Center for Global Health 
and Diseases, Case Western Reserve University School of Medicine, Cleveland, 
Ohio, USA, revisited the case study to highlight the importance of early COVID-19 
diagnosis among high-risk patients to enable the use of nirmatrelvir/ritonavir, 
which is only approved within 5 days of symptom onset for non-hospitalised adults 
at increased risk of progression to severe COVID-19. Paredes went on to discuss 
antiviral treatments in more detail, describing a randomised controlled trial (EPIC-
HR) and two large real-world studies that showed that nirmatrelvir/ritonavir could 
significantly reduce the risk of hospitalisation and death due to COVID-19 among 
high-risk patients. To conclude, Hansen highlighted the importance of regular 
updates to COVID-19 management guidelines, given the ongoing and evolving 
nature of COVID-19, as well as the importance of identifying high-risk patients 
early in their disease course to enable the use of nirmatrelvir/ritonavir. 
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A COVID-19 Perfect Storm:  
Reviewing a Clinical Challenge 

Tobias Welte 

Since COVID-19 was first identified in late 2019 
in Wuhan, China, key variants have included the 
Alpha and Delta variants.1  However, by the end of 
2022, most cases were Omicron,2 which is more 
transmissible but less deadly. There are multiple 
variants of Omicron, of which some are termed 
“variants of concern.” Most recently, XBB.1.5 
was dominant in Western Europe, and this has 
increased transmissibility.3

Despite the reduced mortality risk of COVID-19, 
the high incidence means that there are still 
patients with COVID-19 who need hospital 
treatment and some who die, especially high-risk 
patients. Fortunately, low-risk patient groups (i.e., 
younger people without comorbidities) have good 
immunogenicity due to high vaccination rates4 
and exposure to infection. However, vaccinations 
for low-risk groups have reduced dramatically, 
and due to waning immunity and lower infection 
rates over the summer, immunogenicity is falling, 
the impact of which is not yet known. 

The World Health Organization (WHO) recently 
acknowledged COVID-19 as an ongoing public 
health emergency.5 Recommendations include: 
100% vaccination rates for high-priority groups; 
to increase uptake and ensure availability of 
medical countermeasures; improved surveillance; 
and continued engagement with communities.5 

Welte presented a hypothetical case study of 
a 70-year-old female who had a positive home 
COVID-19 test 6 days after symptom onset 
(Figure 1). They were receiving amlodipine for 
hypertension and had mild renal impairment. 
They had received two primary vaccine doses, 
and a booster 8 months prior to contracting the 
virus. The patient’s COVID-19 symptoms up to 
Day 6 were mild.

Typical primary symptoms of COVID-19 include 
headache, fatigue, shortness of breath, cough, 
loss of sense of taste or smell, muscle aches, 
nausea, and diarrhoea.6 These symptoms 
typically last for approximately 1 week, followed 
by a decrease in viral load.7 For many patients, 
their initial host immune response controls the 
infection and they then recover. However, in 

some patients, symptoms can become more 
severe during a second immune response 
phase, when infection can result in COVID-19 
pneumonia.8 Some of these patients go on to 
have systemic hyperinflammation, which can 
damage the lung and other organs.8

Approximately 25–30% of people with COVID-19 
are asymptomatic.9,10 At the other end of the 
spectrum, approximately 15% are admitted  
to hospital, and 5% require care in an intensive 
care unit (ICU).11 Mechanical ventilation is 
required by approximately 4% of patients who 
are hospitalised, increasing to 11% of those  
with severe acute respiratory infections.12 In-
hospital mortality is approximately 6%, but 
increases to approximately 16% in patients with 
severe acute respiratory infection.12

If antiviral medications are to be given, this 
needs to be done early in the disease course, 
while the viral load is still high. However, the 
case patient only tested on Day 6 (Figure 1). 
By Day 8, they had deteriorated, with signs of 
COVID-19 pneumonia, O2 saturation <94%, and 
breathing difficulties. The patient was admitted 
to hospital, where they were given O2 support 
and corticosteroids. A CT scan revealed bilateral 
parenchymal opacities in >50% of the total 
chest area. The patient deteriorated, went into 
acute renal failure, which is a strong predictor 
of mortality, and ultimately required invasive 
mechanical ventilation in the ICU.

Currently, immunocompromised patients (i.e., 
transplant recipients and patients with cancer 
or autoimmune disease) are considered to be at 
the highest risk from COVID-19. However, older 
adults with comorbidities are also at increased 
risk of severe COVID-19 disease, and ways to 
manage such patients are discussed below. 

Expert COVID-19 Consultation: 
Vaccination for the Prevention of 
COVID-19 

Stephen Thomas 

The recommended primary vaccination course 
with the BNT162b2 vaccine is: three doses ×3 
µg/dose for children aged 6 months–4 years; two 
doses ×10/dose µg for children aged 5–11 years 

40 Microbiol & Infect Dis  ●  May 2023  ●  Creative Commons Attribution-Non Commercial 4.0

Symposium Review

http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/


(three doses if severely immunocompromised); 
and two doses ×30 µg/doses for children aged 
≥12 years and adults (three doses if severely 
immunocompromised). 

As with all vaccines, there is the potential for 
adverse reactions, including hypersensitivity, 
anaphylaxis, myocarditis, and pericarditis.13 The 
risks of hypersensitivity and anaphylaxis are 
similar to other routinely used vaccines, but 
appropriate treatments should be available at 
vaccination centres. Myocarditis and pericarditis 
are very rare reactions, occurring at a rate of less 
than one case per 10,000 vaccinations; they have 
been observed more often in young males than 
other demographic groups, and after a second 
dose.13,14 Myocarditis and pericarditis generally 
occur within 14 days after vaccination.13,14 
Healthcare providers should, therefore, be alert 
to the signs and symptoms of myocarditis and 
pericarditis, namely acute and persisting chest 
pain, shortness of breath, or palpitations. 

Among individuals aged ≥16 years, BNT162b2 
vaccine efficacy in preventing first COVID-19 
occurrence was >90% at the time of the study, 
when Wuhan/Wild type and Alpha variants were 
the predominant circulating strains.13 Among 
individuals aged 5–11 years and 12–15 years, a 
similar safety profile and vaccine efficacy was 
observed for BNT162b2. Immunobridging criteria 
were also met in children aged 5–11 years and 
adolescents aged 12–15 years at 1 month after 

dose 2, when compared with young adults 
aged 16–25 years. Among younger children (6 
months–4 years), BNT162b2 resulted in >70% 
vaccine efficacy in preventing first COVID-19 
occurrence when the Omicron variant of severe 
acute respiratory syndrome coronavirus 2 
(BA.2) was the predominant circulating strain. 
Immunobridging criteria were also met in  
children aged 6 months–4 years at 1 month  
after dose 3, when compared with young adults 
aged 16–25 years.13

Later, a small Phase I study showed that 
immunogenicity waned over time after the 
second dose of BNT162b2, and also that 
protection against the Beta variant was lower 
than against the Wild type variant.15 However, a 
booster dose among adults aged 18–55 and 65–
85 years resulted in increased immunity against 
both strains.15 A larger, Phase II study further 
supported the need for, and potential benefit of, 
a booster dose.13

In a large study, individuals aged ≥16 years who 
had received two doses of BNT162b2 were 
randomised 1:1 to a booster dose of BNT162b2 
or placebo.16 The boosters were administered 
a median of 11 months after the second dose, 
and the main strain circulating at the time of the 
study was Delta. After a median follow-up of 2.5 
months, only five individuals who had received a 
booster dose of BNT162b2 developed COVID-19, 
compared with 109 in the placebo group (giving a 

Hypothetical case study timeline

F, female; ICU, intensive care unit; SpO2, peripheral capillary oxygen saturation.

Days 1–5 Day 14Day 8Day 6

C
T

• Blood 
oxygen falls: 
SpO2 <94%

• Difficulty 
breathing

• Respiratory 
failure

• Admitted to 
the ICU

• Placed on a 
ventilator

Mild symptoms
• Patient: 70 years, F
• Diagnosis: 

hypertension
• Mild renal 

impairment
• Medication: 

amlodipine
• Fully vaccinated: 

booster received 
8 months ago

C: control; F: female; ICU: intensive care unit; SpO2: oxygen saturation; T: test.

Figure 1: Hypothetical COVID-19 case timeline.
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vaccine efficacy of 96%), and there were no new 
safety signals.16 

After these studies, the Omicron BA.1 variant 
became dominant in early 2022.17 It became 
apparent that the components of the vaccine 
needed to be better matched to the circulating 
strains, hence a bivalent vaccine that contained 
the original Wuhan component plus BA.1 was 
developed.13 This had a similar safety profile to 
the original vaccine, and induced neutralising 
antibodies to both strains. In the summer of 
2022, Omicron BA.5 and BA.4 appeared,17 and a 
bivalent vaccine containing the original strain and 
BA.4/5 was developed.13 

Among individuals who had received three doses 
of the original BNT162b2 vaccine, a booster 
dose of the bivalent BNT162b2 original/Omicron 
BA.4/5 vaccine elicited similar neutralising 
antibody titres against the original strain as a 
booster dose of the original vaccine, but higher 
neutralising antibody titres against various other 
Omicron sublineages, such as BA.4, BA.5, BA.4.6, 
BQ.1.1, XBB.1, and BA.2.75.2.18

A large, retrospective study of individuals 
aged ≥12 years with a positive COVID-19 test 
result was undertaken at a time when Omicron 
BA.4.6, BA.5, BQ.1, and BQ.1.1 sublineages were 
predominant.19 The bivalent vaccines were shown 
to offer better protection against severe disease 
than the original vaccine (efficacy against 
hospitalisation: 59% versus 25%; efficacy against 
hospitalisation or death: 62% versus 25%), with 
similar results among adults (≥18 years), older 
adults (≥65 years), and those without previous 
COVID-19 infection.19 

In summary, Thomas highlighted the need 
to match vaccine components to circulating 
COVID-19 variants.

Identifying Patients at Risk of  
Severe Disease Progression 

Marta Boffito 

Boffito recapped the case study presented 
earlier of the 70-year-old female with 
hypertension and mild renal impairment, who 
only tested for COVID-19 after 6 days of mild 

symptoms, and then progressed to severe 
disease (Figure 1). Boffito highlighted the 
importance of identifying patients at risk of 
severe disease progression so that testing is 
done in a timely manner, and treatments can be 
administered earlier. 

Risk factors for severe COVID-19 include:  
older age; immunocompromised status, due to 
disease or immunosuppressants; underlying 
health conditions; and current or recent 
pregnancy.20-22 According to data from the 
Centers for Disease Control and Prevention 
(CDC), the risk of COVID-19 infection is similar 
across age groups, but the risk of hospitalisation 
increases five-fold among those aged 65–74 
years and 15-fold among those aged ≥85 years, 
compared with individuals aged 18–29 years.23  
The risk of death increases even more 
substantially, being 65-fold and 360-fold higher 
among people aged 65–74 and ≥85 years, 
respectively, versus 18–29 years.23

Patients who are immunocompromised  
are also at increased risk of severe COVID-19, 
including:24 haematopoietic stem cell 
transplant recipients; solid organ transplant 
recipients taking immunosuppressive therapy; 
patients undergoing treatment for solid or 
haematological cancers; patients with moderate 
or severe primary immunodeficiency; patients 
with advanced or untreated HIV infection; 
and patients taking immunosuppressive or 
immunomodulatory treatments.

Underlying health conditions that can increase 
the risk of severe COVID-19 include:25 diabetes, 
obesity, and hypertension; ischaemic heart 
disease and history of heart failure; solid organ 
tumours; chronic respiratory disease and chronic 
kidney disease; and neurological conditions. 

Boffito described several studies that have 
looked at the risk associated with various 
underlying heath conditions in more depth. 
A systematic review has shown that patients 
with chronic obstructive pulmonary disease 
(COPD) who develop COVID-19 are at a 1.4-
fold increased risk of hospitalisation and death 
compared with people without COPD.26 Among 
patients with CKD, the risk of death from 
COVID-19 was approximately doubled after 
adjustment for confounding variables.27 In a small 
study of 41 patients who had received a kidney 
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or kidney/pancreas transplant and developed 
COVID-19, 56% required hospitalisation, even 
though all but one had received two or more 
doses of a COVID-19 vaccine.28 

Indeed, several studies have demonstrated a 
residual vulnerability in patients with underlying 
health conditions, even after vaccination. 
A retrospective cohort study of adults who 
developed COVID-19 during the Omicron era, 
despite having received three or more COVID-19 
vaccine doses, showed that significant risk 
factors for hospitalisation were: hypertension 
(2.3-fold increased risk); CKD (2.2-fold); 
myocardial infarction/heart failure (2.2-fold); 
age (1.2-fold per 10-year increase); and time 
since last vaccination dose,29 consistent with 
the observed waning of immunity described 
by Thomas. A prospective cohort study of 
adults in the UK who had received one or two 
vaccine doses produced similar results, and 
identified significant risk factors for severe 
COVID-19, including: CKD (increasing from 1.3-
fold increased risk of hospitalisation for patients 
with Stage 3 CKD, up to 12.8-fold for kidney 
transplant recipients); bone marrow or solid 
organ transplantation (6.8-fold); blood cancer 
(1.9-fold); diabetes (1.3–1.8-fold, depending on 
glycated haemoglobin levels); atrial fibrillation 
(1.4-fold); congestive cardiac failure (1.4-fold); 
COPD (1.3-fold); coronary heart disease (1.3-
fold); and stroke (1.2-fold).30 This study also 
showed that the risk of COVID-19-related 
hospitalisation was reduced by 79% after two 
versus one dose of vaccine,30 highlighting the 
importance of multiple vaccine doses. However, 
this study did not look at the impact of booster 
doses on residual risk of severe disease in 
patients with underlying conditions.

Similarly, in patients who are 
immunocompromised, a healthcare database 
study found that the BNT162b2 vaccine 
was effective in individuals who were taking 
immunosuppressants (e.g., disease-modifying 
antirheumatic drugs and glucocorticoids), 
but that such patients were at higher risk of 
COVID-19 infection and hospitalisation than 
immunocompetent individuals.31

Together, these studies highlight a range of 
comorbidities that physicians and patients need 
to be aware of to facilitate timely intervention. 
Boffito revisited the case study, in which 

a patient with hypertension and mild renal 
failure, in whom COVID-19 was not confirmed 
until Day 6, was hospitalised and admitted 
to ICU, demonstrating the potential serious 
consequences of failing to act promptly in 
patients with risk factors.

The evidence for intervention in the form of 
antiviral treatment was discussed by Parades 
and is outlined in the next section, but Boffito 
summarised the latest WHO guidelines for 
antiviral treatments for COVID-19 in people with 
the highest risk of hospitalisation, including:32 
a strong recommendation for nirmatrelvir/
ritonavir; weak or conditional recommendations 
for molnupiravir and remdesivir; and a strong 
recommendation against monoclonal antibody 
treatment with sotrovimab.

When prescribing nirmatrelvir/ritonavir,  
potential drug–drug interactions must be 
considered.33,34 Although nirmatrelvir/ritonavir 
can be given with various other medications, 
there are some contraindications, so these 
should be checked.33,34

Overall, it should be recognised that the speed 
of the development of COVID-19 vaccines 
and treatments has been unprecedented.35 
However, it is important to identify and treat 
high-risk patients early in their disease course, 
which can also help to reduce transmission.36 
Treatment with oral antivirals is manageable for 
various high-risk patient groups,34 and although 
knowledge of drug–drug interactions is key, this 
potential problem should not stop most patients 
from receiving oral antivirals, as the majority of 
drug–drug interactions are manageable.33,34

What is the Evidence for  
Antiviral Therapy? 

Roger Paredes 

Going back to the case study (Figure 1), the 
70-year-old female patient with hypertension 
could potentially have benefitted from 
nirmatrelvir/ritonavir, had their COVID-19 been 
diagnosed earlier. Given the patient’s age 
and comorbidities, particularly hypertension, 
they would have been considered to be at 
increased risk of severe COVID-19.25,37 However, 
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nirmatrelvir/ritonavir should be given as soon as 
possible after the onset of COVID-19 symptoms, 
and within 5 days.33 

COVID-19 symptoms can appear 2–14 days 
after exposure;6 and viral loads are highest 
around the time of symptom onset and decline 
thereafter.38-40 As cases are unlikely to be 
detected before symptom onset, detection 
as soon as possible after symptom onset is 
therefore important in high-risk patients, and 
this can be achieved using various diagnostic 
tests.38 High-risk patients can progress quickly 
to severe disease, highlighting the need for rapid 
therapeutic intervention.8,36 Modelling studies 
using viral shedding duration as a surrogate for 
COVID-19 severity suggest that early testing and 
treating are a promising approach for reducing 
the risk of severe disease.41

Antivirals can target different parts of the viral 
replication mechanism, including:42-44 binding to 
the angiotensin-converting enzyme 2 receptor 
(e.g., neutralising monoclonal antibodies, 
convalescent plasma, and vaccines); viral 
entry or exit (e.g., human protease inhibitors); 
proteolysis (e.g., protease inhibitors); and RNA 
replication (e.g., RNA polymerase inhibitors).

The approved indication for  
nirmatrelvir/ritonavir in the European Union 
(EU) is for the treatment of COVID-19 in “adults 
who do not require supplemental O2 and who 
are at increased risk for progressing to severe 
COVID-19”.33 It is, therefore, for patients who 
have not yet been hospitalised, although the 
5-day course should be finished if a patient 
becomes hospitalised.33 The recommended 
dose is 300 mg nirmatrelvir plus 100 mg 
ritonavir every 12 hours for 5 days.33 This 
dose is also suitable for patients with mild-
to-moderate hepatic impairment or mild renal 
impairment, but for those with moderate renal 
impairment, the dose of nirmatrelvir should be 
reduced to 150 mg.33 Nirmatrelvir/ritonavir is not 
suitable for patients with severe hepatic or renal 
impairment.33 Other contraindications include 
hypersensitivity to the ingredients, and co-
administration with certain drugs that are  
potent CYP3A inducers, or that are highly 
dependent on CYP3A for clearance (for full 
details, please refer to the summary of  
product characteristics).33

Going back to the case patient (Figure 1), 
nirmatrelvir/ritonavir would have been appropriate 
for this patient if they had tested positive for 
COVID-19 within 5 days of symptom onset. 
However, as the patient was taking amlodipine, 
they would have required careful monitoring of 
therapeutic and adverse effects.33

Key evidence to support the use of nirmatrelvir/
ritonavir comes from a large, Phase II/III, 
randomised, double-blind, placebo-controlled trial 
of non-hospitalised, unvaccinated, symptomatic 
adults with a first COVID-19 infection who were at 
high risk for progression to severe disease.45 The 
EPIC-HR study was performed at a time when 
the Delta variant was dominant.46 In total, 2,246 
patients were randomised to nirmatrelvir/ritonavir 
300/100 mg or placebo every 12 hours for 5 
days.45 The primary endpoint was the proportion 
of patients with COVID-19-related hospitalisation 
or death from any cause through Day 28, among 
patients who started treatment within 3 days of 
symptom onset. A key secondary endpoint was 
the same outcome among patients who started 
treatment within 5 days of symptom onset.45 The 
most common risk factors for severe COVID-19 
among the patients in the EPIC-HR study 
population were: BMI ≥25 kg/m2 (80.5%), smoking 
(39.0%), and hypertension (32.9%); and 61.0% of 
patients had two or more risk factors.45

Among 697 patients who received nirmatrelvir/
ritonavir within 3 days of symptom onset, 0.7% 
had COVID-19-related hospitalisation or death 
by Day 28 compared with 6.5% of 682 patients 
who received placebo, giving a relative risk 
reduction of 88.9% (p<0.001).33,45 Among 2,085 
patients who received treatment within 5 days of 
symptom onset, results were similar (0.9% versus 
6.3%; relative risk reduction: 86.3%; p<0.0001).33 
There were 12 deaths, all of which occurred in 
the placebo arm.33,45 The most common adverse 
events in the nirmatrelvir/ritonavir arm were 
dysgeusia (5.6%) and diarrhoea (3.1%).33,45

It should be noted, however, that EPIC-HR 
included unvaccinated patients with a first 
COVID-19 infection, whereas nowadays, most 
people have been vaccinated and/or infected. 
Although randomised controlled trials provide 
high-quality evidence and are the basis for 
regulatory approval, real-world evidence has 
various strengths, including: larger and more 
diverse patient populations, being more reflective 
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of clinical practice, and the potential for longer 
follow-up.47,48 However, limitations of real-world 
evidence include selection bias, confounding, and 
variable data quality.49 

A high-quality real-world study of nirmatrelvir/
ritonavir has recently been published.50 This 
Pfizer-sponsored study was conducted in 
California, USA, and included non-hospitalised 
patients aged ≥12 years with COVID-19 during 
April–October 2022 (i.e., the Omicron era).50 
The study was conducted within the Kaiser 
Permanente Southern California healthcare 
system.50 Patients who had been prescribed 
nirmatrelvir/ritonavir were considered to be 
exposed from the dispensing date.50 A total 
of 7,274 patients who had been prescribed 
nirmatrelvir/ritonavir were matched on date, age, 
sex, BMI, clinical status, vaccination history, 
comorbidities, and healthcare seeking during the 
previous year to 126,152 controls who were not 
prescribed nirmatrelvir/ritonavir.50 Most patients 
had received two or more COVID-19 vaccine 
doses (93.9% of those prescribed nirmatrelvir/
ritonavir and 85.1% of controls).50

After adjustment for differences in risk status, 
receipt of nirmatrelvir/ritonavir within 5 days 
of symptom onset was associated with an 
estimated effectiveness for preventing all-cause 
hospitalisation and death within 30 days of a 
positive COVID-19 test of 79.6% (p=0.008), while 
receipt at any time after symptom onset was 
associated with an estimated effectiveness of 
53.6% (p=0.031).50 For the prevention of all-cause 
ICU admission, mechanical ventilation, or death 
within 60 days, the estimated effectiveness 
rates were 89.2% (p=0.075) if given within 5 
days, and 84.1% (p=0.027) if given at any time.50 
Limitations included: incomplete data, potential 
misclassification of immunity, unmeasured 
confounding, low event rates, and the use of all-
cause endpoints.50 Also, some patients may not 
have taken the drug as prescribed.50 However, 
nirmatrelvir/ritonavir was found to help prevent 
hospitalisation and death in a highly vaccinated 
population, and early treatment was more 
beneficial than later treatment.

Another high-quality real-world study 
of nirmatrelvir/ritonavir was conducted 
independently in the USA.51 This study 
included non-hospitalised, vaccinated adults 
who developed COVID-19 ≥1 month after 
vaccination.51 A total of 1,130 patients who 
were prescribed nirmatrelvir/ritonavir were 
propensity score matched to 1,130 individuals 
who were not. Common comorbidities 
included hyperlipidaemia (57.5% versus 58.5%) 
and hypertension (52.2% versus 51.2%). 
Nirmatrelvir/ritonavir reduced the risk of all-
cause emergency room visit, hospitalisation, or 
death at 30 days by 45% (p<0.005). Limitations 
include potential unmeasured confounding, 
retrospective data, and the use of all-cause 
endpoints. Nonetheless, a significant benefit of 
nirmatrelvir/ritonavir was confirmed.

Parades emphasised that antiviral  
treatment should not be considered a  
substitute for vaccination, as vaccination 
remains the primary strategy for protecting 
patients against severe COVID-19. However, 
antivirals are a valuable additional tool 
for reducing the residual risk of severe 
disease in vulnerable groups, such as the 
immunocompromised or patients with high 
comorbidities, particularly when started early.

Summary and Close 

Ann-Brit Eg Hansen 

Hansen concluded the meeting by saying that 
COVID-19 management guidelines need to 
be updated regularly by infectious disease 
specialists because the COVID-19 situation 
is ongoing and constantly evolving. The 
engagement of primary healthcare providers is 
also vital, to help identify patients who are at 
high risk of progression to severe COVID-19. 
This has to be done early in their COVID-19 
disease course so that nirmatrelvir/ritonavir  
can be prescribed. 

References
1.	 Geddes L. From Alpha to Omicron: 

everything you need to know 
about SARS-CoV-2 variants of 

concern. Available at: https://www.
gavi.org/vaccineswork/alpha-
omicron-everything-you-need-
know-about-coronavirus-variants-
concern. Last accessed: 21 April 2023.

2.	 World Health Organization (WHO). 
COVID-19: WHO European region 
quarterly operational update. 
Fourth quarter 2022: Weeks 
40–52 (October–December 2022). 

Creative Commons Attribution-Non Commercial 4.0  ●  May 2023  ●  Microbiol & Infect Dis 45

Symposium Review

http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/


Available at: https://cdn.who.int/
media/docs/librariesprovider2/
euro-health-topics/coronavirus-
(covid-19)/who-euro-operational-
update-quarter-4-2022-
weeks-40-52-final-version.
pdf?sfvrsn=b8f434a5_3& 
download=true. Last accessed: 19 
April 2023.

3.	 European Centre for Disease  
Prevention and Control (ECDC).  
SARS-CoV-2 variants of concern 
as of 23 March 2023. 2023. 
Available at: https://www.ecdc.
europa.eu/en/covid-19/variants-
concern. Last accessed: 19 April 
2023.

4.	 Our World in Data. Coronavirus 
(COVID-19) vaccinations. 
Available at: https://
ourworldindata.org/covid-
vaccinations?country=OWID_WRL. 
Last accessed: 19 April 2023.

5.	 World Health Organization (WHO). 
Statement on the fourteenth 
meeting of the International Health 
Regulations (2005) Emergency 
Committee regarding the 
coronavirus disease (COVID-19) 
pandemic. 2023. Available at: 
https://www.who.int/news/
item/30-01-2023-statement-on-
the-fourteenth-meeting-of-the-
international-health-regulations-
(2005)-emergency-committee-
regarding-the-coronavirus-
disease-(covid-19)-pandemic. Last 
accessed: 19 April 2023.

6.	 Centers for Disease Control and 
Prevention (CDC). Symptoms 
of COVID-19. 2022. Available 
at: https://www.cdc.gov/
coronavirus/2019-ncov/symptoms-
testing/symptoms.html. Last 
accessed: 20 April 2023.

7.	 Cevik M et al. Virology, 
transmission, and pathogenesis 
of SARS-CoV-2. BMJ. 
2020;371:m3862.

8.	 Siddiqi HK, Mehra MR. 
COVID-19 illness in native and 
immunosuppressed states: a 
clinical-therapeutic staging 
proposal. J Heart Lung Transplant. 
2020;39(5):405-7.

9.	 Shang W et al. Percentage of 
asymptomatic infections among 
SARS-CoV-2 Omicron variant-
positive individuals: a systematic 
review and meta-analysis. 
Vaccines (Basel). 2022;10(7):1049.

10.	 Yu W et al. Proportion of 
asymptomatic infection and 
nonsevere disease caused by 
SARS-CoV-2 Omicron variant: a 
systematic review and analysis. J 
Med Virol. 2022;94(12):5790-801.

11.	 Auwaerter PG. Coronavirus 

COVID-19 (SARS-CoV-2). 2023. 
Available at: https://www.
hopkinsguides.com/hopkins/
view/Johns_Hopkins_ABX_
Guide/540747/all/Coronavirus_
COVID_19__SARS_CoV_2_. Last 
accessed: 19 April 2023.

12.	 Leiner J et al. Characteristics 
and outcomes of COVID-19 
patients during B.1.1.529 (Omicron) 
dominance compared to B.1.617.2 
(Delta) in 89 German hospitals. 
BMC Infect Dis. 2022;22(1):802.

13.	 European Medicines Agency 
(EMA). Comirnaty summary of 
product characteristics. Available 
at: https://www.ema.europa.eu/en/
documents/product-information/
comirnaty-epar-product-
information_en.pdf. Last accessed: 
19 April 2023.

14.	 Patone M et al. Risk of myocarditis 
after sequential doses of COVID-19 
vaccine and SARS-CoV-2 infection 
by age and sex. Circulation. 
2022;146(10):743-54.

15.	 Falsey AR et al. SARS-CoV-2 
neutralization with BNT162b2 
vaccine dose 3. N Engl J Med. 
2021;385(17):1627-9.

16.	 Moreira ED Jr. et al. Safety 
and efficacy of a third dose of 
BNT162b2 COVID-19 vaccine. N 
Engl J Med. 2022;386(20):1910-21.

17.	 Infectious Diseases Data 
Repository. SARS-CoV-2 variant 
tracker. Available at: https://
surveillance.shinyapps.io/variants/. 
Last accessed: 19 April 2023.

18.	 Zou J et al. Neutralization of BA.4-
BA.5, BA.4.6, BA.2.75.2, BQ.1.1, and 
XBB.1 with bivalent vaccine. N Engl 
J Med. 2023;388(9):854-7.

19.	 Lin DY et al. Effectiveness of 
bivalent boosters against severe 
Omicron infection. N Engl J Med. 
2023;388(8):764-6.

20.	 Centers for Disease Control 
and Prevention (CDC). Factors 
that affect your risk of getting 
very sick from COVID-19. 2023. 
Available at: https://www.cdc.
gov/coronavirus/2019-ncov/your-
health/risks-getting-very-sick.
html. Last accessed: 19 April 2023.

21.	 Centers for Disease Control and 
Prevention (CDC). Underlying 
medical conditions associated 
with higher risk for severe 
COVID-19: information for 
healthcare professionals. 2023. 
Available at: https://www.cdc.
gov/coronavirus/2019-ncov/hcp/
clinical-care/underlyingconditions.
html. Last accessed: 19 April 2023.

22.	 Centers for Disease Control and 
Prevention (CDC). Pregnant and 

recently pregnant people. 2022. 
Available at: https://www.cdc.
gov/coronavirus/2019-ncov/
need-extra-precautions/pregnant-
people.html. Last accessed: 19 
April 2023.

23.	 Centers for Disease Control 
and Prevention (CDC). Risk for 
COVID-19 infection, hospitalization, 
and death by age group. 2023. 
Available at: https://www.cdc.gov/
coronavirus/2019-ncov/covid-
data/investigations-discovery/
hospitalization-death-by-age.
html#print. Last accessed: 19 April 
2023.

24.	 Centers for Disease Control and 
Prevention (CDC). People who 
are immunocompromised. 2023. 
Available at: https://www.cdc.gov/
coronavirus/2019-ncov/need-
extra-precautions/people-who-
are-immunocompromised.html. 
Last accessed: 19 April 2023.

25.	 European Centre for Disease 
Prevention and Control (ECDC). 
Risk factors and risk groups. 2022. 
Available at: https://www.ecdc.
europa.eu/en/covid-19/latest-
evidence/risk-factors-risk-groups. 
Last accessed: 19 April 2023.

26.	 Halpin DMG et al. Epidemiology, 
healthcare resource utilization, and 
mortality of asthma and COPD in 
COVID-19: a systematic literature 
review and meta-analyses. J 
Asthma Allergy. 2022;15811-25.

27.	 Appelman B et al. Mortality 
and readmission rates among 
hospitalized COVID-19 patients 
with varying stages of chronic 
kidney disease: a multicenter 
retrospective cohort. Sci Rep. 
2022;12(1):2258.

28.	 Wong G et al. COVID-19 
infection with the Omicron 
SARS-CoV-2 variant in a cohort 
of kidney and kidney pancreas 
transplant recipients: clinical 
features, risk factors, and 
outcomes. Transplantation. 
2022;106(9):1860-6.

29.	 Ebinger JE et al. Hypertension and 
excess risk for severe COVID-19 
illness despite booster vaccination. 
Hypertension. 2022;79(10):e132-4.

30.	 Hippisley-Cox J et al. Risk 
prediction of COVID-19 related 
death and hospital admission in 
adults after COVID-19 vaccination: 
national prospective cohort study. 
BMJ. 2021;374:n2244.

31.	 Shen C et al. Efficacy of COVID-19 
vaccines in patients taking 
immunosuppressants. Ann Rheum 
Dis. 2022;81(6):875-80.

32.	 World Health Organization 
(WHO). A living WHO guideline 

46 Microbiol & Infect Dis  ●  May 2023  ●  Creative Commons Attribution-Non Commercial 4.0

Symposium Review

http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/


FOR REPRINT QUERIES PLEASE CONTACT:   INFO@EMJREVIEWS.COM

on drugs for COVID-19. BMJ. 
2020;370:m3379. 

33.	 European Medicines Agency 
(EMA). Paxlovid summary of 
product characteristics. Available 
at: https://www.ema.europa.eu/en/
documents/product-information/
paxlovid-epar-product-
information_en.pdf. Last accessed: 
19 April 2023.

34.	 Marzolini C et al. 
Recommendations for the 
management of drug-drug 
interactions between the COVID-19 
antiviral nirmatrelvir/ritonavir 
(Paxlovid) and comedications. Clin 
Pharmacol Ther. 2022;112(6):1191-
200.

35.	 Angelis A et al. Funding sources 
of therapeutic and vaccine 
clinical trials for COVID-19 vs 
non-COVID-19 indications, 
2020-2021. JAMA Netw Open. 
2022;5(8):e2226892.

36.	 Bestetti RB et al. Pharmacological 
treatment of patients with 
mild to moderate COVID-19: 
a comprehensive review. Int 
J Environ Res Public Health. 
2021;18(13):7212.

37.	 European Centre for Disease 
Prevention and Control (ECDC). 
High-risk groups for COVID-19. 
Available at: https://www.ecdc.
europa.eu/en/covid-19/high-risk-
groups. Last accessed: 19 April 
2023.

38.	 Sethuraman N et al. Interpreting 
diagnostic tests for SARS-CoV-2. 

JAMA. 2020;323(22):2249-51.

39.	 To KK et al. Temporal profiles 
of viral load in posterior 
oropharyngeal saliva samples and 
serum antibody responses during 
infection by SARS-CoV-2: an 
observational cohort study. Lancet 
Infect Dis. 2020;20(5):565-74.

40.	 He X et al. Temporal dynamics in 
viral shedding and transmissibility 
of COVID-19. Nat Med. 
2020;26(5):672-5.

41.	 Goyal A et al. Potency and 
timing of antiviral therapy as 
determinants of duration of SARS-
CoV-2 shedding and intensity of 
inflammatory response. Sci Adv. 
2020;6(47):eabc7112.

42.	 Eastman RT et al. Remdesivir: 
A review of its discovery and 
development leading to emergency 
use authorization for treatment 
of COVID-19. ACS Cent Sci. 
2020;6(5):672-83.

43.	 Salvatori G et al. SARS-CoV-2 
SPIKE PROTEIN: an optimal 
immunological target for vaccines. 
J Transl Med. 2020;18(1):222.

44.	 Tao K et al. SARS-CoV-2 antiviral 
therapy. Clin Microbiol Rev. 
2021;34(4):e0010921.

45.	 Hammond J et al. Oral nirmatrelvir 
for high-risk, nonhospitalized 
adults with COVID-19. N Engl J 
Med. 2022;386(15):1397-408.

46.	 Global Initiative on Sharing All 
Influenza Data (GISAID). Genomic 

epidemiology of SARS-CoV-2 with 
subsampling focused globally over 
the past 6 months. Available at: 
https://gisaid.org/phylodynamics/
global/nextstrain/. Last accessed: 
20 April 2023.

47.	 Katkade VB et al. Real world data: 
an opportunity to supplement 
existing evidence for the use of 
long-established medicines in 
health care decision making. J 
Multidiscip Healthc. 2018;11295-
304.

48.	 Sarri G. Can real-world evidence 
help restore decades of health 
inequalities by informing health 
care decision-making? Certainly, 
and here is how. Front Pharmacol. 
2022;13:905820.

49.	 Camm AJ, Fox KAA. Strengths and 
weaknesses of 'real-world' studies 
involving non-vitamin K antagonist 
oral anticoagulants. Open Heart. 
2018;5(1):e000788.

50.	 Lewnard JA et al. Effectiveness of 
nirmatrelvir-ritonavir in preventing 
hospital admissions and deaths in 
people with COVID-19: a cohort 
study in a large US health-
care system. Lancet Infect Dis. 
2023;S1473-3099(23)00118-4. 
[Epub ahead of print].

51.	 Ganatra S et al. Oral nirmatrelvir 
and ritonavir in nonhospitalized 
vaccinated patients with 
coronavirus disease 2019. Clin 
Infect Dis. 2023;76(4):563-72.

Creative Commons Attribution-Non Commercial 4.0  ●  May 2023  ●  Microbiol & Infect Dis 47

Symposium Review

mailto:info%40emjreviews.com?subject=
http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/

