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The SARS-CoV-2 (COVID-19) pandemic has raised many questions, especially 
around vaccination. We hope to answer some of the most frequently asked 
questions about the current approved vaccines and treatments in Europe. This is 
not intended to be medical advice; as every individual case differs, we recommend 
you consult your haematologist or a clinician, if you have further questions or 
concerns. As the situation surrounding COVID-19 and vaccination is evolving 
rapidly, MPE will attempt to update this document when new information emerges 
(last update 2/2022).

This Q&A provides information on the following:

 ■ The vaccines approved by the European Medicines Agency (EMA) as of 
February 2022

 ■ Vaccines under review by the EMA as of February 2022

 ■ How COVID-19 vaccines work and are administered

 ■ The efficacy of the COVID-19 vaccines in the general population and 
myeloma patients

 ■ Risks and recommendations around COVID-19 vaccination

 ■ The need for a vaccine booster

 ■ Approved treatments for COVID-19 in Europe as of February 2022

 ■ Treatments under review, or submitted for authorisation in Europe, as of 
February 2022

 ■ The impacts of COVID-19 on the myeloma patient population

Introduction

&

This is not intended to be medical advice. Please speak with your clinician, if you have any 
questions or concerns about COVID-19 vaccination or treatment.

Disclaimer:
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&

Which COVID-19 vaccines are approved by the 
European Medicines Agency (EMA)?

There are currently five vaccines approved for use by the EMA for the prevention 
of COVID-19 (see Table 1 for more information on each vaccine and its efficacy in 
the general population): 

1. BioNTech/Pfizer COVID-19 vaccine (Comirnaty); for individuals age five 
and older 

2. AstraZeneca/Oxford COVID-19 vaccine (Vaxzevria); for individuals age 18 
and older (some countries 18-55 or 18-65)

3. Moderna COVID-19 vaccine (Spikevax); for individuals age 12 and older 

4. Janssen COVID-19 vaccine; for individuals age 18 and older

5. Novavax (Nuvaxovid); for individuals age 18 and older

Find the latest and up-to-date information on approved COVID-19 vaccines 
in your country here:  https://covid19.trackvaccines.org/trials-vaccines-by-
country/#approvals

What type of approval process did these vaccines 
undergo?

Due to the existing and continued public health emergency, COVID-19 vaccines 
went through an accelerated development process but were still subject to the 
rigorous evaluation methods used by the EMA. These vaccines were evaluated 
against the same high standards as any other medicine. 

It is essential to understand that while approval for the COVID-19 vaccines was 
accelerated, vaccines with similar mechanisms of action to the EMA-approved 
COVID-19 vaccines have been in development for years. Therefore, the current 
COVID-19 vaccines were developed using existing research.

Approved COVID-19 Vaccines in Europe

https://covid19.trackvaccines.org/trials-vaccines-by-country/#approvals
https://covid19.trackvaccines.org/trials-vaccines-by-country/#approvals
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How do the approved COVID-19 vaccines work?

Vaccines teach our immune system to recognise and protect us from COVID-19 if/
when we get infected with the virus. 

The BioNTech/Pfizer and Moderna vaccines are mRNA vaccines. These vaccines 
use genetic material called mRNA, which, after injection, enters your cells (note: 
this genetic material does not enter the innermost part of your cells called the 
nucleus nor your DNA). The cells translate the mRNA into proteins that look like 
the proteins found on the surface of the COVID-19 virus. These proteins then 
enter your bloodstream, where the body recognises them as foreign and generates 
an immune response. This means, if you contract COVID-19 after receiving the 
vaccination, your body will recognise the virus and be able to respond quickly to 
fight the infection. 

Spike protein

SARS -CoV-2

Spike protein

mRNA is created in a 
laboratory to teach our 
cells how to make spike 

proteins

Patient’s cells produce 
SARS -CoV-2 spike 

protein 

The immune system 
recognises spike 

proteins and 
produce antibodies 

against it

Antibodies bind to 
SARS – CoV-2, marking 

it for destruction and 
preventing 

multiplication

mRNA enters 
patient’s cells

Mechanism of action of mRNA vaccines, such as Moderna and BioNTech/Pfizer 
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The AstraZeneca/Oxford and Janssen vaccines use a different approach with viral 
vectors. These vaccines are made using an inactive adenovirus, which serves as a 
shell to carry DNA genetic material into your cells (note: this genetic material does 
not enter the innermost part of your cells called the nucleus nor your DNA). This 
DNA is then made into mRNA and then into proteins that look like the proteins found 
on the surface of the COVID-19 virus. These proteins then enter your bloodstream, 
where the body recognises them as foreign and generates an immune response. 
Therefore, if you contract COVID-19 after receiving the vaccination, your body will 
recognise the virus and be able to respond quickly to fight the infection. 

The Novavax vaccine injects proteins called “spike nanoparticles” into the body. 
Researchers selected the genes that encode spike proteins and inserted them 
into a baculovirus, an insect virus. The virus infects moth cells, enforcing them to 
produce the spike protein, which are then collected by researchers and fused with 
nanoparticles. These nanoparticles resemble the proteins found on the surface 
of COVID-19 and are recognised by the body as foreign to stimulate an immune 
response. Therefore, if you contract COVID-19 after receiving the vaccination, your 
body will recognise the virus and be able to respond quickly to fight the infection.

None of these vaccines contain live viruses, and there is no risk of catching 
COVID-19 (or adenovirus/baculovirus) from the vaccine. 

How are the approved COVID-19 vaccines 
administered?

For initial vaccination, the BioNTech/Pfizer, Moderna, Novavax, and AstraZeneca/
Oxford vaccines are given via injection in two doses at specific intervals (see Table 1 
for more information). A third vaccination or booster is recommended after the first 
two doses. See the booster section for more information.

For initial vaccination, the Janssen vaccine is given via injection in one dose (see 
Table 1 for more information). A second vaccination or booster is recommended 
after the first dose. See the booster section for more information.

All the injections are usually given into the muscle of the upper arm.

How effective are the approved vaccines?

While each vaccine has different efficacy, they all offer protection against 
hospitalisation and death from COVID-19. Also, given the timing, population and 
location of where each vaccine was studied, it is impossible to compare their 
efficacy, and judge any single vaccine to be either inferior or superior to any other. 
While the efficacy of these vaccines in the face of emerging variants is unknown, it 
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is still important to note that getting vaccinated remains the best way to provide 
yourself with some level of protection against COVID-19.

Vaccines with lower effectiveness can still save thousands of lives and prevent 
millions of cases of COVID-19. The flu shot, for example, has an effectiveness 
of 40–60%, according to the United States Centers for Disease Control and 
Prevention (CDC). However, during 2018–2019, it prevented around “4.4 million 
influenza illnesses, 2.3 million influenza-associated medical visits, 58,000 influenza-
associated hospitalisations and 3,500 influenza-associated deaths in the US.”1,2

Each of the COVID-19 vaccines was tested in thousands of patients of varying 
ethnicities and some with medical conditions, for example, lung and heart disease, 
but were otherwise initially mostly tested in individuals without cancer. Further 
known and emerging data on the efficacy in myeloma patients is detailed below.

See Table 1 for a summary of efficacy information for each approved vaccine. Of 
note, although the EMA has approved the AstraZeneca/Oxford vaccine for patients 
aged 18 and older, some countries restrict this to patients aged 18 to 55 or aged 18 
to 65 years as there is some concern that this vaccine may be less effective in older 
patients, or have a higher risk of side effects in individuals of a certain age.

How effective are the approved vaccines in myeloma 
patients?

Several studies have been published investigating antibody levels after vaccination 
in the myeloma population. These studies often include small sample sizes 
and are not designed in ways where the data is generalisable to the greater 
myeloma population. Given the effects of myeloma and its treatment, and the 
immunosuppressed state of myeloma patients, it is likely that the COVID-19 
vaccines may not be as effective in myeloma patients as they are in the general 
population. Therefore, getting the COVID-19 vaccine may not ensure full immunity 
and you must still physically distance, wear a mask and wash your hands.

In a pooled analysis of 1,564 myeloma 
patients, the overall antibody response 
after full COVID-19 vaccination (i.e. 
one or two doses depending on the 
vaccine type) was found to be about 
76% (as compared to about 100% in 
the general population).3 See Appendix 
I for data on individual studies of the 
efficacy in myeloma patients.

24%24%

76%76%

Responders

Non -responders

Figure 1. Pooled analysis of myeloma patient antibody 
response to complete COVID-19 vaccination.3
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How soon after receiving a vaccine am I considered to 
be protected? How long does protection last?

After vaccination, you are not considered protected until sometime after the 
second dose. Therefore, it is important to continue to limit your risk of catching 
or transmitting COVID-19 before you get your second shot. Ways to limit your 
risk of catching or transmitting COVID-19 are to physically distance two metres 
from others when out in public, wash your hands or use sanitiser frequently, avoid 
touching your face, avoid large crowds and wear a mask. Research has shown that 
around six months after your second dose of vaccine you may require a booster 
shot as the immunity from the initial two doses decreases over time. See the 
booster section for more information on this topic.

See Table 1 for specifics on the timing of protection for each approved vaccine.

Table 1. Overview of COVID-19 vaccines currently approved by the European Medicines Agency (EMA)

AstraZeneca/
Oxford6Moderna5Pfizer/ 

BioNtech4 Janssen7 Novavax8

Vaccine type

Approved for 
patients ages:

General 
efficacy

Schedule

mRNA

5+ years old

95% (age 12+)
90% (age 5-12)

2 injections; 
given 21 days apart

mRNA

12+ years old

94.1%
61.4-95.2% 

(age 65+)

2 injections; given 
28 days apart

modified adenovirus 
(not live virus) 

66%
58-95% (age 65+)
27-90% (age 70+)
60-81% (age 80+)

2 injections; 
given 4-12 weeks 

apart

modified adenovirus 
(not live virus) 

18+ years old

67%

1 injection

18+ years old
(Some countries 18-55 or 

18-65)

Start of 
protection

7 days after the 
second dose of the 

vaccine

14 days after the 
second dose

15 days after the 
second dose

14-28 days

spike 
nanoparticles 

18+ years old

90%

2 injections; given 
21 days apart

7 days after the 
second dose of the 

vaccine

Table 1. Overview of COVID-19 vaccines currently approved by the European 
Medicines Agency (EMA)

Do the approved COVID-19 vaccines protect against 
variants?

As a virus spreads it can adapt and mutate (change its genetic sequencing) to 
potentially become more or less transmissible and infectious. The new (mutated) 
COVID-19 virus is then called a “variant.” The World Health Organization (WHO) 
and European Centre for Disease Prevention and Control (ECDPC) have identified 
several “variants of concern” which are rapidly spreading worldwide.9 According 
to the EMA, the scientific community and regulators are closely monitoring 
how SARS-CoV-2 (the virus that causes COVID-19) changes over time, and how 
well COVID-19 vaccines can protect people against COVID-19 caused by any 
new variants of the virus that appear. The EMA has asked all COVID-19 vaccine 



Myeloma Patients Europe   |   Q&A   |   COVID-19 Vaccination and treatment 10

developers to investigate whether their vaccine can offer protection against any 
new variants and to submit relevant data. 

There is some preliminary information on how these vaccines work against 
variants of concern. A summary of this information can be found in Table 2.

Table 2. Preliminary data available for each vaccine’s efficacy on the COVID-19 variants of concern.9,10

 
*Pfizer, Moderna, AstraZeneca/Oxford, Janssen, and Novavax are currently developing vaccines that are specifically designed to protect against the Omicron variant. These Omicron-specific vaccines 
are at various stages of development. 
**Neutralizing antibodies: antibodies with the ability to destroy COVID-19. Reduction in efficacy is in comparison to vaccine efficacy against the original strain of COVID-19 first found in Wuhan, 
China.

AstraZeneca/
Oxford

Moderna
Pfizer/ 

BioNtech Janssen Novavax

Indian Variant - 
Delta  

(B.1.617.2)

No evidence 
of reduced 
protection

75-82%

75%

6.5x reduction in 
neutralising* 

antibodies

2.6x reduction 
in neutralising* 

antibodies

Unknown

2.9x reduction in 
neutralising* 

antibodies

less than 10%

68%

60%

57-72%

53-66%

South Africa 
Variant - Beta

(B.1.351)

Brazil Variant - 
Gamma 

(P.1)

40% (2 doses)
60% (with 
booster)

50x decrease in 
antibody levels 

(2 doses) 
*booster vaccine 
increases back to 
protective levels

Significant decrease 
in efficacy (true 
value unknown) 
although some 
studies show 

undetectable levels 
of neutralising 

antibodies**

Significant decrease 
in efficacy (true 
value unknown) 
although some 
studies show 

undetectable levels 
of neutralising 

antibodies**

South Africa and 
Botswana Variant 

- Omicron 
(B.1.1.529)*

Unknown

Unknown

49-60%

Unknown

Table 2. Preliminary data available for each vaccine’s efficacy on the COVID-19 
variants of concern.9,10

*Pfizer, Moderna, AstraZeneca/Oxford, Janssen, and Novavax are currently developing 
vaccines that are specifically designed to protect against the Omicron variant. These 
Omicron-specific vaccines are at various stages of development. 

**Neutralising antibodies: antibodies with the ability to destroy COVID-19. Reduction 
in efficacy is in comparison to vaccine efficacy against the original strain of COVID-19 
first found in Wuhan, China.

What are the side effects of the COVID-19 vaccines?

Studies investigating the COVID-19 vaccine were done on many patients and 
showed there is a very low risk of serious side effects from all five vaccines. The 
most common side effects were chills, headache, pain (generalised body pain or 
at the injection site), fever, nausea, tiredness and/or redness, and swelling at the 
injection site. Most of the side effects were considered mild or moderate and 
resolved within a day or two after the vaccination.

On rare occasions, individuals developed severe allergic reactions (anaphylaxis), 
inflammation of the heart (myocarditis), blood clots, or low platelets (also known as 
vaccine-induced immune thrombotic thrombocytopenia) soon after vaccination. 
In most cases, the benefits of the vaccine outweigh these risks and COVID-19 
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vaccines should be given under close medical supervision to monitor potential 
side effects. Anyone with a history of severe allergic reactions or adverse events 
can potentially still receive these vaccines, but they should first consult their 
doctor to discuss the risks and benefits prior to vaccination. 

Are there any recommendations surrounding 
COVID-19 vaccination for myeloma patients?

According to a consensus of European myeloma experts (the European Myeloma 
Network [EMN]):11

 ■ Patients should be vaccinated during times when their myeloma is well 
controlled or when they are off treatment, before the start of therapy or 
stem cell collection, or three months after stem cell transplantation. This 
timeline may be modified depending on the circumstances of the pandemic. 

 ■ While the routine evaluation of immune response after vaccination is not 
recommended, according to the EMN, it may allow for the identification 
of patients with no or low vaccine response. Therefore after evaluation of 
antibody levels, the EMN recommends the following as it pertains to patients 
that have not responded:

• These patients should receive an additional dose of vaccine
• These patients should continue to physically distance and reduce 

their risk of infection
• These patients should ensure that their carers and close contacts are 

all vaccinated
• These patients may require monoclonal antibodies if they come into 

contact with or have been exposed to someone with COVID-19 

Given your immunocompromised state, it is important that those around you, 
especially your carers, receive their COVID-19 vaccine. When those around you 
are considered to be immune to COVID-19 this lowers the overall amount of virus 
spread and lowers the risk that you will become infected if your carer happens to 
catch COVID-19. This concept is known as “herd immunity.”12

Do I need a booster shot, why, and when?

As the COVID-19 virus spreads the world has seen an emergence of variants with 
higher levels of infectivity. Research has shown that some vaccinations, after two 
doses, do not provide enough protection for myeloma patients or against the new 
emerging variants. According to the EMA, it is important to distinguish between a 
third dose of vaccine (given specifically to individuals weakened immune systems) 
and a booster dose of vaccine.13
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A third dose of a vaccine is given to people who are considered 
immunocompromised (often about 28 days after their last vaccination) and may 
not develop adequate immunity after full vaccination. According to the World 
Health Organization, a third dose is considered essential to complete the primary 
series of vaccination for better protection against COVID-19.14

A booster dose of a vaccine can be the original or a lower dose of vaccine given 
to individuals after their primary vaccination is complete (often about six months 
later). A booster dose is used to improve immunity as it decreases over time after 
primary vaccination.14

A third dose of the Moderna and Pfizer/BioNTech vaccines was investigated 
in individuals that had undergone organ transplantation and were considered 
severely immunocompromised. This research found that the administration of 
a third dose of vaccine 28 days after their second dose resulted in a significant 
increase in antibody levels thought to have a clinical impact on the protection of 
individuals that are immunocompromised. This study supported the approval of 
a third dose of vaccine for immunocompromised patients.15

First 
dose

Second 
dose

Third 
dose

28
days

Pfizer/ BioNtech (Comirnaty)

First 
dose

Second 
dose

Third 
dose

Moderna (Spikevax) 

First 
dose

JANSSEN (COVID-19 Vaccine Janssen)

First 
dose

Second 
dose

Third 
dose

ASTRAZENECA (Vaxzevria)

Booster
Original dose

At least 6 
months

At least 6 
months

Booster
Half original 

dose

21
days

28
days

28
days

28
days

4-12
weeks

At least 
2 monthsBooster

Original dose

First 
dose

Second 
dose

NOVAVAX (Nuvaxovid)

21
days

Figure 2. 
Recommended 
vaccination schedule 
for approved vaccines 
in Europe.  As more 
data is collected, it is 
likely that additional 
vaccine doses may 
be recommended for 
those with severe 
immunosuppression and 
insufficient responses to 
previous doses. 
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Furthermore, research that evaluated a booster dose six months after receiving 
a second dose of vaccine showed improvement in antibody levels in the general 
population. As a result, the EMA has now approved all available vaccines for a 
booster dose to improve protection from COVID-19.13,16 See Figure 2 for the 
recommended vaccine schedule for myeloma/immunocompromised patients.

How does the COVID-19 vaccine affect treatment for 
myeloma and AL amyloidosis?

There is no evidence that the vaccine will have any interactions with the 
medicines used to treat myeloma and AL amyloidosis. However, some drugs (such 
as daratumumab, stem cell transplant, or anti-BCMA treatment) used during 
intensive treatment may weaken the immune system and therefore weaken 
the body’s response to the COVID-19 vaccine. As a result, patients undergoing 
intensive therapy may not respond as well to the COVID-19 vaccine and some 
clinicians may recommend vaccination at specific times in a treatment cycle. 
Despite this, it is still recommended to get the vaccine. Patients should consult 
their doctor/haematologist to determine their options and appropriate timing of 
vaccination based on their individualised treatment regimen and situation.

What are the risks of choosing not to get vaccinated?

While research has shown that immune response to vaccination in myeloma 
patients may be impaired, data shows that vaccines can be effective and beneficial 
in myeloma patients to provide protection from hospitalisation and/or death from 
COVID-19. Choosing not to get vaccinated may result in death from COVID-19 or 
risk for irreversible damage to your lungs or heart with a severe impact on your 
quality of life. Multiple myeloma patients are at a twofold higher risk to become 
infected by the SARS-CoV2 virus. The risk of death from COVID-19 has been 
estimated to be as high as 54% in myeloma patients that contract COVID-19.30 
Other research has shown that patients that have recovered from COVID-19 
may develop chronic symptoms such as fatigue, shortness of breath, difficulty 
thinking (“brain fog”), cough, chest/stomach pain, racing heart, body pains or 
aches, diarrhoea, mood changes, loss of smell or taste, rash, fever and organ 
problems/damage (heart, lung, kidney, skin, and brain).31
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&
COVID-19 Vaccinations Under Review 
in Europe

Which COVID-19 vaccines are under review by the 
European Medicines Agency (EMA)?

There are currently four vaccines under rolling review by the EMA for the 
prevention of COVID-19 as of February 2022 (see Table 3 for more information 
on each vaccine):

1. Sputnik V Gam-COVID-Vac (Gamaleya Institute)

2. COVID-19 Vaccine (Vero Cell) Inactivated (Sinovac)

3. Vidprevtyn (Sanofi)

4. VLA2001 (Valneva)

COVID-19 
Vaccine (Vero 

Cell) Inactivated 
(Sinovac)19

Vidprevtyn 
(Sanofi)20

VLA2001 
(Valneva)21

Sputnik V 
Gam-COVID-Vac 

(Gamaleya 
Institute)17,18

Table 3. Overview of COVID-19 vaccines currently under rolling review by the European 
Medicines Agency.   

Vaccine type

Age

Known 
efficacy

Schedule

Modified 
adenovirus (not a 

live virus)

18+ years old

92%

2 injections; 21 
days apart

Inactivated/“killed” 
COVID-19 virus

18+ years old

50% symptomatic 
infections

100% 
hospitalisation/ 

death

2 injections; 2-4 
weeks apart

Spike protein

Unknown. 95-100% 
of participants 

developed 
antibodies to 

COVID-19

2 injections; 21 days 
apart

Inactivated/“killed” 
COVID-19 virus

18+ years old

Unknown . 95% of 
participants 
developed 

antibodies to 
COVID-19

2 injections; 28 
days apart

18-95 years old
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Treatment for COVID-19 in Europe

Which COVID-19 treatments are approved by the 
European Medicines Agency (EMA)?

There are currently seven COVID-19 treatments approved for use by the 
European Medicines Agency for the treatment of COVID-19 (see Table 4a and 4b 
for more information on each treatment): 

1. Kineret (anakinra) 

2. Paxlovid (ritonavir)

3. Regkirona (regdanvimab)

4. RoActemra (tocilizumab)

5. Ronapreve (casirivimab / imdevimab)

6. Veklury (remdesivir)

7. Xevudy (sotrovimab)
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Paxlovid 
(ritonavir)23

Regkirona 
(regdanvimab)24

RoActemra 
(tocilizumab)25

Kineret 
(anakinra)22

Table 4a. Overview of COVID-19 treatments currently approved by the European Medicines 
Agency.
 *Monoclonal antibodies are laboratory engineered  antibodies
**Please note, the efficacy of these medications will change depending on the current circulating 
variants. At present, Xevudy (sotrovimab) is an active monoclonal antibody against Omicron. Regkirona 
(regdanivimab) and Ronapreve (casirivimab / imdevimab), however, have no activity against the 
Omicron variant.   

How does the 
treatment 

work?

EMA 
approved 

indication(s)

Efficacy**

Route of 
administration Oral

Studied in 
COVID-19 patients 
with at least one 
underlying risk 
factor for severe 
COVID-19. When 
Paxlovid was given 
within 5 days of 
symptoms beginning, 
the rate of hospitali-
sation or death was 
0.8% in patients who 
received Paxlovid 
compared to 6.3% of 
those who received 
the dummy pill. 
There were 0 deaths 
with Paxlovid 
compared to 12 with 
the dummy pill.

Adults with 
COVID-19 who do 
not require supple-
mental O2 and who 
are at increased risk 
of severe illness.

An antiviral 
medication that 
prevents the 
replication of 
COVID-19 in the 
body. 

Intravenous 
infusion

Studied in 1,315 
COVID-19 patients. 
Treatment with 
Regkirona reduced 
the need for 
hospitalisation or 
oxygen therapy 
compared to a 
dummy pill. For 
those at increased 
risk of severe illness: 
3.1% of patients on 
Regkirona were 
hospitalised, 
required oxygen 
therapy, or died, 
compared to 11.1% 
of patients who 
received the dummy 
pill.

Adult patients that 
are not yet 
requiring supple-
mental oxygen but 
are at risk of severe 
disease.

A monoclonal 
antibody* that 
recognises the 
surface (spike) 
protein of COVID-19 
to support the 
immune system 
response to 
COVID-19 and 
prevent the virus 
from entering the 
cells. 

Intravenous 
infusion

Found to reduce 
deaths in cases of 
severe COVID-19 
(31% of patients on 
RoActemra  and 
standard treatment 
died within 28 days 
of treatment versus 
35% of patients 
receiving the 
standard of care 
alone).

Adult patients that 
are receiving oral or 
intravenous steroids 
and still require 
oxygen, or are on a 
breathing machine.

A drug that works 
as a monoclonal 
antibody and 
reduces inflam-
mation by blocking 
a protein in the 
body called 
“interleukin 6”.

Subcutaneous

Binds to and blocks a 
protein in the body 
called “interleukin 1” 
that causes 
inflammation and 
tissue damage in 
patients with active 
COVID-19 infection.

Adults with 
pneumonia, 
requiring oxygen 
and who are at risk 
for developing 
severe respiratory 
failure based on 
bloodwork.

Studied in 606 
hospitalised patients 
with moderate or 
severe COVID-19 
pneumonia and at 
risk of developing 
severe respiratory 
failure. Study found 
greater symptom 
improvement and 
reduced risk of 
worsening condition 
or death within the 
28-day study period 
in those who were 
treated with Kineret 
+ standard of care 
compared to a 
dummy pill + 
standard of care.
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Table 4b. Overview of COVID-19 treatments currently approved by the European Medicines 
Agency (continued).
**Please note, the efficacy of these medications will change depending on the current circulating variants. 
At present, Xevudy (sotrovimab) is an active monoclonal antibody against Omicron. Regkirona 
(regdanivimab) and Ronapreve (casirivimab / imdevimab), however, have no activity against the Omicron 
variant.   

Veklury 
(remdesivir)27

Xevudy 
(sotrovimab)28

Ronapreve (casirivimab/ 
imdevimab)26

Mechanism of 
action

 EMA 
approved 

indication(s)

Efficacy**

Route of 
administration Intravenous infusion Intravenous infusion

Two monoclonal antibo-
dies (laboratory enginee-
red antibodies) that 
recognize the surface 
(spike) protein of 
COVID-19 to support the 
immune system response 
to COVID-19 infections 
and prevent the virus from 
entering your cells.

For the treatment or 
prevention of COVID-19 
in children from 12 years 
of age (at least 40kg) and 
adults who do not require 
supplemental oxygen but 
are at increased risk of 
severe disease.

For the treatment of 
COVID-19 in children from 
12 years of age (at least 
40kg) and adults with 
pneumonia that requires 
oxygen support or for 
patients that are on a 
breathing machine. Also, for 
those at risk of developing 
severe COVID-19.

Studied in 753 patients 
and only 2% developed 
symptomatic infection 
(versus 8% in the placebo 
or control group). This 
treatment has also 
decreased hospitalisation 
by 71.3% in the United 
States and is approved 
there for treat.11

Studied in 1,063 hospitalised 
COVID-19 patients. Veklury 
sped up time to recovery (11 
days with Veklury versus 15 
days with a placebo/dummy 
treatment). In cases of 
severe disease, recovery 
time was 12 days with 
Veklury and 18 days with the 
placebo/ dummy treatment. 

In 584 non-hospitalised 
patients at high-risk for 
hospitalisation, Veklury 
reduced risk of hospitalisa-
tion by 87%. 

This drug prevents the 
RNA polymerase of 
COVID-19 cells, meaning it 
prevents their ability to 
multiply.

Intravenous infusion

For the treatment of 
COVID-19 in children from 
12 years of age (at least 
40kg) and adults who do 
not require supplemental 
oxygen or who are at 
increased but are at risk of 
severe disease.

Studied in 1,057 COVID-19 
patients at risk of severe 
COVID-19 due to 
underlying conditions. 
Xevudy reduced hospitali-
sations and deaths within 
29 days of treatment 
compared to the placebo/-
dummy pill (1% of patients 
on Xevudy were hospitali-
sed versus 6% of patients 
on the placebo/dummy pill).

A monoclonal antibody 
(laboratory engineered 
antibody) that recognizes 
the surface (spike) protein 
of COVID-19 to support 
the immune system 
response to COVID-19 
infections and prevent the 
virus from entering your 
cells.
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Promising treatments for COVID-19 under 
investigation and not yet available in Europe

There are several other treatments that have shown promising efficacy and are 
available in other countries such as the United States. These treatments are 
monoclonal antibodies that work similarly to the already approved treatments. 
Monoclonal antibodies are being considered as an option for myeloma patients 
for preventative/routine treatment to prevent COVID-19 infection, especially in 
those that do not respond to vaccination. However, this is not yet approved or 
widely used in Europe at this time. It should be noted that the efficacy of these 
treatments varies, depending on the current circulating variants. 

Previous studies have shown that one dose of a monoclonal antibody 
(bamlanivimab) reduced the rate of new COVID-19 infections in the staff and 
residents at a nursing home by 57% and mortality by 100%.11

The drug combination bamlanivimab/etesevimab, likewise, is another effective 
monoclonal antibody combination available in the United States for individuals 
who have been exposed to COVID-19, or who are at risk of developing severe 
infection.11  

This combination of antibodies, however, does not appear to be effective against 
the current circulating variant, Omicron. 

Which COVID-19 treatments have been submitted or 
are being reviewed for market authorisation by the 
European Medicines Agency (EMA)?

There is currently one COVID-19 treatment under rolling review by the 
European Medicines Agency for the treatment of COVID-19: 29

Evusheld (tixagevimab/cilgavimab) is being developed by AstraZeneca and is 
a combination of monoclonal antibodies (laboratory engineered antibodies) 
that recognise the surface (spike) protein of COVID-19 to support the immune 
system response to COVID-19 infections and prevent the virus from entering 
the cells. Evusheld, however, does not appear to be effective against the 
Omicron variant.

There are currently two COVID-19 treatments that have marketing authorisation 
applications submitted to the European Medicines Agency for approval for the 
treatment of COVID-19:29



Myeloma Patients Europe   |   Q&A   |   COVID-19 Vaccination and treatment 19

Lagevrio (molnupiravir) is a medication under development by Merck 
Pharmaceuticals and is a drug that prevents the replication of the COVID-19 
virus inside the body.

Olumiant (baricitinib) is a medication under development by Eli Lilly that is 
already authorised in the EU for the treatment of rheumatoid arthritis. This 
drug blocks specific enzymes that cause inflammation and tissue damage seen 
in patients who are suffering from severe COVID-19 infection.
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Appendix I: COVID-19 Vaccination 
Efficacy in the Myeloma Population

In a study conducted in Greece,11 276 patients with active or smouldering 
myeloma or MGUS were enrolled in a clinical trial to measure the efficacy of the 
AstraZeneca and Pfizer/BioNTech vaccines as compared to healthy patients of 
the same age, receiving vaccination at the same time. In general, myeloma patients 
had lower neutralising (antibodies with the ability to destroy COVID-19) antibody 
levels (57%) compared to health controls (81%) 50 days after vaccination with the 
Pfizer/BioNTech vaccine or seven weeks after the first dose of the AstraZeneca 
vaccine.

Furthermore, in a UK study,11 COVID-19 antibodies were measured in 93 patients 
after one dose of either the Pfizer/BioNTech or AstraZeneca vaccines. After 33 
days, 52% of patients were found to have COVID-19 antibodies with no significant 
difference between the vaccines. 82% of patients (9/11) vaccinated within 12 
months of stem cell transplant tested positive for COVID-19 antibodies.

In a study conducted in Sweden,32 the Pfizer/BioNTech vaccine was tested 
in 93 patients (median age 62.4 years) that received high-dose melphalan (a 
chemotherapy agent) and/or immunotherapy. The participants spike protein 
levels (protein on the surface of COVID-19) were then tested four weeks 
after their second dose of vaccine. Patients on therapy (62 patients) received 
vaccine doses 3-4 days apart from administration of antimyeloma treatments 
and at least three months after stem cell transplant. 73% of the patients in this 
study developed antibodies after vaccination. Patients that were considered 
on treatment showed lower levels of spike proteins. It was found that patients 
that were treated with anti-BCMA treatment, daratumumab (more than once 
a month), or dexamethasone showed even lower levels of spike protein. When 
these patients were removed from data calculations there was no effect of other 
treatments on spike protein levels. Therefore, according to the authors, “this 
suggests that in general, disease-related, ongoing treatment besides treatment 
with anti-BCMA, daratumumab (more than once per month) and dexamethasone 
did not have an impact on spike protein levels.” The investigators also found that 
relapsed/refractory myeloma patients had lower spike protein levels than newly 
diagnosed myeloma patients. Notably, the study did not find high dose treatment 
before stem cell transplant to have any effect on spike protein levels. 

A real-world study,33 investigated the efficacy of the Moderna, Pfizer/BioNTech, 
and the Janssen vaccines in 122 patients with active or smouldering myeloma, a 
solitary plasmacytoma, and AL amyloidosis (collectively “plasma cell dyscrasias”). 
Overall, 95% of participants responded to vaccination. There was high response 
after the Pfizer/BioNTech and Moderna vaccines compared to the Janssen 
vaccine. But patients undergoing treatment with daratumumab, who were 
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older, and who had received the Janssen vaccine had significantly lower levels of 
antibody response. The target antibody level (according to animal studies) after 
vaccination was thought to be 100 IU/mL in this study and after vaccination:

 ■ 27% of participants (3/11) who received the Janssen vaccine had reached 
target antibody levels or higher

 ■ 61% of participants (25/41) who received the BioNTech/Pfizer vaccine had 
reached target antibody levels or higher

 ■ 76% of participants (28/37) who received the Moderna vaccine had reached 
target antibody levels or higher

In another study conducted in France,34 researchers compared the efficacy of the 
Pfizer/BioNTech vaccine in 37 myeloma patients versus 28 healthy individuals. 
Antibody levels were measured one month after the second dose of vaccine 
and found that while myeloma patients showed lower antibody levels, overall, 
89% of myeloma patients (versus 97% of healthy individuals) developed an 
immune response. This study also found that 75% of myeloma patients achieved 
neutralising (antibody’s ability to destroy COVID-19) levels of antibodies (>50 IU/
mL) versus 96% in health controls.

In a study conducted in the United States,35 the Pfizer/BioNTech vaccine was 
investigated in 103 myeloma patients (most with active disease). Blood antibody 
levels were tested between 12-21 days prior to first vaccination and 14-21 days 
following the first and second vaccinations. Antibody levels were found to be:

 ■ Clinically relevant: greater than 250 IU/mL

 ■ Partial responders: between 50-250 IU/mL

 ■ Non responders: less than 50 IU/mL

The researchers found that individuals with smouldering myeloma responded 
better to vaccines and only 45% of patients with active myeloma developed a 
clinically relevant response. 22% of participants had a partial response to their 
vaccine. Patients with lower antibody levels were older, had kidney disease, lower 
immune cell (lymphocyte) counts, were on their second line (or greater) treatment 
and had not achieved complete remission. The study also found that participants 
had higher levels of response to the Moderna vaccine than Pfizer/BioNTech.

In a study conducted in Italy,11 researchers found that myeloma patients that 
had received the Pfizer/BioNTech vaccine were found to have antibody levels of 
7.5 AU/mL three weeks after their first dose of vaccine (compared to 12.1 AU/
mL in the general population) and 106.7 AU/mL (compared to 353.5 AU/mL in 
the general population) two weeks after their second dose of vaccine. In this 
research, vaccine “responders” were considered those that achieved an antibody 
response of 15 AU/mL or greater, therefore a second dose of vaccine increased 
the number of responders from 21% to 79% (compared to 53% to 100% in the 
general population).
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In a study conducted in Israel,36 11 myeloma patients that had undergone stem cell 
transplant and were considered immunocompromised were tested for antibody 
response 2-4 weeks after vaccination with the Pfizer/BioNTech vaccine. 74.8% 
of patients developed an antibody response to the vaccination. Furthermore, 
according to the authors, participants in the study did not experience any 
episodes of rejection, graft-versus-host disease (GVHD) or allergy.”36

In a study conducted in Germany,37 82 patients were tested for antibody response 
after their first dose of vaccination and only 23% were found to have a response. 
This research supports the need for completion of vaccination in myeloma 
patients along with the need for booster vaccinations.
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