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INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic which 
started at the end of 2019 is still going strong and affecting 
human populations on a large scale globally. At the end 
of July 2021, there were more than 196 million confirmed 
cases, and approximately 4.2 million confirmed deaths at-
tributed to COVID-19 worldwide.

The Pfizer–BioNTech COVID 19 vaccine was first ap-

proved for use in the United Kingdom in December 2020, 
and from that point, COVID-19 vaccines were expected 
to become a game-changer. To date, more than 3.8 bil-
lion doses of COVID 19 vaccine have been administered 
worldwide based on official reports from the World Health 
Organization [1]. In South Korea, AstraZeneca AZD1222 
(February 10, 2021), Pfizer-BioNTech BNT162b2 (March 5, 
2021), Johnson & Johnson Ad26.COV2.S (April 7, 2021), and 
Moderna mRNA-1273 (May 21, 2021) have been approved 
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The coronavirus disease 2019 (COVID-19) pandemic, which has been rampant 
since the end of 2019, has evidently affected pain management in clinical practice. 
Fortunately, a COVID-19 vaccination program is currently in progress worldwide. 
There is an ongoing discussion that pain management using steroid injections can 
decrease COVID-19 vaccine efficacy, although currently there is no direct evidence 
to support this statement. As such, the feeling of pain in patients is doubled in ad-
dition to the co-existing ill-effects of social isolation associated with the pandemic. 
Thus, in the COVID-19 era, it has become necessary that physicians be able to pro-
vide high quality pain management without negatively impacting COVID-19 vaccine 
efficacy. Steroids can alter the entire process involved in the generation of adaptive 
immunity after vaccination. The period of hypophysis-pituitary-adrenal axis sup-
pression is known to be 1 to 4 weeks after steroid injection, and although the exact 
timing for peak efficacy of COVID-19 vaccines is slightly different for each vaccine, 
the average is approximately 2 weeks. It is suggested to avoid steroid injections for 
a total of 4 weeks (1 week before and after the two vaccine doses) for the double-
shot vaccines, and for 2 weeks in total (1 week before and after vaccination) for a 
single-shot vaccine. This review focuses on the basic concepts of the various COV-
ID-19 vaccines, the effect of steroid injections on vaccine efficacy, and suggestions 
regarding an appropriate interval between the administration of steroid injections 
and the COVID-19 vaccine.
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by the Ministry of Food and Drug Safety of Korea [2]. The 
Korean Government and healthcare organizations are try-
ing hard to curb the COVID-19 pandemic by providing fast 
and widespread access to COVID-19 vaccines.

It is known that the immune response after vaccination 
is a critical step in reaching sufficient clinical efficacy from 
the vaccine. However, interventions in pain management, 
such as the use of steroids, have raised concerns because 
these may interfere with the immune response of the 
vaccine. There has been some debate regarding whether 
steroid injections can affect the efficacy of COVID-19 vac-
cines or not. In this review, we will be discussing the dif-
ferent opinions addressing this question.

MAIN BODY
1.	Immunization by newly developed vaccines 

during the COVID-19 era

Adaptive immunity allows the body to remember patho-
gens that have previously invaded it and to develop a fast 
and strong subsequent immune response to that patho-
gen. This is the basic working principle behind the vari-
ous vaccines in use today. Traditionally, inactivated and 
live attenuated vaccines have been used primarily, but 
recently, gene recombination techniques have been in-
troduced in the development of vector vaccines or mRNA 
vaccines. These newly developed vaccines confer immu-
nity via DNA or mRNA, which can express certain surface 
proteins of the target pathogen. These vaccines differ from 
traditional vaccines in the method of exposing antigens to 
the immune system, but the result is the same, that is, the 
formation of antibodies by the immune system. During 
the COVID-19 pandemic, numerous vaccines have been 
developed worldwide [3]. Although these vaccines differ in 
their platform and immune acquisition process, the basic 
principle is the same in that they all promote the forma-
tion of antibodies against severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) through an immune 
response. 

There are three types of vaccines according to the meth-
od of approach used to generate this immune response 
[4]. First, vaccines that use the whole virus or bacterium 
(live attenuated vaccines, inactivated vaccines, and viral 
vector vaccines). Second, the ones that use only a portion 
of the virus or bacterium to activate the immune system 
(protein subunit vaccines). Finally, vaccines that use the 
genetic material of the virus or bacterium, which allows 
the formation of specific proteins (mRNA vaccines and 
DNA vaccines). The following are introductions to various 
COVID-19 vaccines.

1) Live attenuated vaccines (example: CoviVac)

These are vaccines with low toxicity, which are produced 
by subculturing live pathogens in fertilized eggs and 
animal cells for a long period of time. A live attenuated 
pathogen is directly injected into the body; therefore, it is 
possible to induce an immune response with even a small 
amount of the vaccine with the added advantage of sus-
tained immunity for a long duration. The only disadvan-
tage is that these cannot be used in immunocompromised 
patients.

2) Inactivated vaccines (examples: BBIBP-CorV and 
CoronaVac)

These are a traditional type of vaccine that contain killed 
virus and use it as an antigen. The injected inactivated 
virus induces an immune response in the body and pro-
motes the formation of antibodies. Although this classical 
method is relatively safe and does not require high techni-
cal skills, there is a possibility of structural damage to the 
epitope during the inactivation process.

3) Vectored vaccines (examples: AstraZeneca AZD1222, 
Johnson & Johnson’s Ad26.CoV2.S, and Sputnik V)

These vaccines utilize a vector to deliver the target genes 
of a pathogen into the host cell. In the case of COVID-19, 
a non-replicating adenovirus vector embedded with the 
spike protein encoding the DNA of SARS-CoV-2 is used. 
The vector infects the host cells, resulting in the creation 
of an antigen. This antigen is then expressed on the host 
cell surface, resulting in the induction of an immune re-
sponse [5]. However, there is a risk of generation of an im-
mune response against the vector itself.

4) Protein subunit vaccines (example: NovaVax NVX-
COV2373)

Only a subunit/fragment of the surface protein of the 
pathogen is extracted for injection by using a genetic re-
combination method. The injected protein subunit acts 
as an antigen and induces an immune response. In the 
case of NovaVax NVX-COV1273, a recombinant protein 
nanoparticle composed of trimeric spike glycoproteins 
along with a potent Matrix-M1 adjuvant is used [5].

5) mRNA vaccines (examples: Pfizer-BioNTech BNT162b2 
and Moderna mRNA-1273)

This is a newly developed technique of vaccine produc-
tion using lab-created mRNA. In the case of COVID-19, 
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Table 1. Efficacy and effectiveness of coronavirus disease 2019 (COVID-19) vaccines approved in South Korea

Vaccines Efficacy following first dose Dosage Efficacy following second dose

AstraZeneca AZD1222 - 2 shots, 4 to 12 weeks apart 76% (15 days)a

Pfizer-BioNTech BNT162b2 52% (12 days)b 2 shots, 21 days apart 95% (7 days)b

Moderna mRNA-1273 - 2 shots, 28 days apart 94.1% (14 days)c

Johnson & Johnson Ad26.COV2.S - 1 shot 72%d

aInformation for United Kingdom recipients on COVID-19 vaccine AstraZeneca (Regulation 174), Updated 19 July 2021. https://www.gov.uk/govern-
ment/publications/regulatory-approval-of-covid-19-vaccine-astrazeneca/information-for-uk-recipients-on-covid-19-vaccine-astrazeneca.bhttps://www.
bmj.com/content/371/bmj.m4826. chttps://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/Moderna.html. dhttps://www.nytimes.
com/2021/02/24/science/johnson-johnson-covid-vaccine.html.

SARS-CoV-2 spike protein encoding mRNA is used. These 
vaccines deliver mRNA to the cytoplasm, which is then 
transcribed by ribosomes in the cytoplasm to present 
spike proteins on the cell surface [5]. Although safety is 
high and rapid development is possible, transportation 
and management are difficult due to the instability of RNA 
and lipid nanoparticles.

6) DNA vaccines (example: INO-4800)

In this category, the nucleotide sequence corresponding 
to the antigen is inserted into the plasmid and injected. 
As with the mRNA vaccines, the host cell directly gener-
ates a spike protein and induces an immune response, but 
these vaccines are more stable and easier to transport and 
store than the mRNA vaccines. A separate delivery sys-
tem is not required, and the vaccine is delivered into cells 
through electroporation after intramuscular injection [3]. 
The above COVID-19 vaccines are evaluated by their ef-
ficacy and effectiveness. The vaccine efficacy is defined 
by a clinical trial, which is conducted to test the vaccine 
performance under ideal conditions. For example, if a vac-
cine is shown to have an efficacy of 70%, it means that 70% 
of people who get this vaccine are less likely to contract the 
disease than those who get a placebo [6,7]. The efficacy of 
COVID-19 vaccines approved for use in South Korea is in 
the range of 72%-95% approximately (Table 1). 

Otherwise, the vaccine effectiveness is determined by 
how successfully they protect entire communities in the 
real world. Although clinical trials include people of varied 
ethnicities and races, these groups cannot sufficiently rep-
resent all the people in the real world. The clinical trials of 
these COVID-19 vaccines excluded or limited the partici-
pation of people who are immunocompromised by steroid 
use. It is possible that the use of steroids may potentially 
reduce the efficacy or effectiveness of these vaccines.

2.	Effect of steroids on the immune response after 
vaccination

Specific adaptive immunity formed after vaccination con-

sists of antibody-mediated humoral immunity and cellular 
immunity (involving B and T lymphocytes, respectively). 
Adaptive immunity takes from days to weeks to develop 
fully, but ultimately, the desired effect of the vaccine is 
achieved by the establishment of immunological memory 
[8]. 

Steroids may interfere with vaccine immunity because 
of their anti-inflammatory and immunosuppressive ef-
fects. Exogenous steroids may also influence all stages 
of the immune response since all immune cells express 
corticosteroid receptors. Antigen-presenting cells must be 
able to activate naive T cells in order to initiate the adap-
tive immune response, but it is a known fact that steroids 
disrupt naive T cell activation by suppressing the ability of 
antigen presenting cells [9]. Also, T and B cell proliferation, 
which continues over several weeks to establish adaptive 
immunity can also be affected by steroids [10-12]. Thus, 
steroids can alter the entire process involved in the gen-
eration of adaptive immunity after vaccination.

1) Effect of systemic steroids on the immune response 
after vaccination

Steroids have been used successfully in the treatment of 
various inflammatory diseases [13]. Questions have been 
raised as to whether the vaccine-induced antibody forma-
tion process is suppressed by steroids or not, and there 
have been various studies on this topic. One of the studies 
revealed that antibodies were successfully formed after 
influenza vaccination in patients receiving steroids for 
respiratory diseases [14]. Another study reported that the 
rate of antibody formation after influenza vaccination in 
patients receiving steroids for rheumatic disease was not 
different from that of normal patients [15]. Yet another 
study showed that there was no effect on pneumococcal 
antibody formation in patients with community aquired 
pneumonia regardless of dexamethasone treatment. In 
the light of the above information, it cannot be concluded 
that steroids reduce the vaccination response.

The Advisory Committee on Immunization Practices 
recommends that the administration of 20 mg or more of 

https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-astrazeneca/information-for-uk-recipients-on-covid-19-vaccine-astrazeneca
https://www.gov.uk/government/publications/regulatory-approval-of-covid-19-vaccine-astrazeneca/information-for-uk-recipients-on-covid-19-vaccine-astrazeneca
https://www.bmj.com/content/371/bmj.m4826
https://www.bmj.com/content/371/bmj.m4826
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/Moderna.html
https://www.nytimes.com/2021/02/24/science/johnson-johnson-covid-vaccine.html
https://www.nytimes.com/2021/02/24/science/johnson-johnson-covid-vaccine.html
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prednisolone per day continuously over 14 days has an 
immunosuppressive effect, and caution should be taken 
in administering live vaccines during this time. Patients 
who are receiving high-dose steroids are excluded for the 
clinical trial of vaccines and the use of higher than normal 
doses of steroids are considered to reduce the vaccination 
response [8,16,17]. In previous reports, pneumococcal vac-
cinations have been shown to reduce immune responses 
at doses of 20 mg or more of prednisone per day [18]. There 
have also been reports that Hepatitis B or influenza vac-
cination response was delayed in patients on chronic sys-
temic steroids [19,20]. Based on previous reports, patients 
on high dose of systemic steroids have reduced immune 
response after vaccination, but this has not been demon-
strated in all patients.

The timing of vaccination and steroid use may also af-
fect the vaccine response. A recent study reports that dexa-
methasone premedication reduces strong T cell immune 
response as an RNA vaccine-mediated immune effect, in 
vivo, in human peripheral blood mononuclear cells. Inter-
estingly, immune responses are less impacted when ste-
roids are administered post-vaccination [21]. This means 
that not only the steroid use itself, but also the timing of 
steroid use, can be an important factor in determining 
vaccine efficacy. Although the dose, total period of usage, 
timing of steroid use, and the individual immune status of 
patients on systemic steroids are expected to affect vaccine 
efficacy, no studies have analyzed these aspects in detail 
to date.

2) Effect of locally injected steroids on the immune 
response after vaccination

As with systemic steroids administered intravenously or 
orally, locally injected steroids can be absorbed systemi-
cally and may exhibit systemic effects [22,23]. Even topical 
steroids can exhibit systemic effects to the extent of sup-
pressing cellular immunity when used for a long period 
[24]. A previous study revealed that the influenza infection 
rate was higher in flu-vaccinated patients who received 
intra-articular steroid injections compared to a similar co-
hort that did not receive a steroid injection [25]. However, 
the available evidence is insufficient to conclusively state 
that locally injected steroids reduce vaccine efficacy, and it 
is also unclear whether a single steroid injection can have 
a similar systemic effect or not.

Some researchers suggested that adaptive immune 
response and establishment of immunological memory 
may be affected by the timing of hypothalamic-pituitary-
adrenal (HPA) axis suppression following locally adminis-
tered steroid injections. The HPA axis is suppressed for 1 to 
4 weeks after a single intra-articular steroid injection, and 

in some cases this duration may be longer [26-28]. HPA 
axis suppression has also been reported following epidural 
steroid injection. One study showed that more than 80% of 
patients who were administered an epidural injection of 
80 mg of methylprednisolone experienced HPA axis sup-
pression for a duration of 1 to 4 weeks [29]. Another study 
showed that adrenocorticosteroid hormone and cortisol 
production were decreased for 1 and 4 weeks respectively 
after an epidural injection of 80 mg of triamcinolone [30]. 

These results suggest a relationship between immu-
nosuppression following epidural steroid injection and 
decreased vaccination response. However, no studies 
have investigated the direct relationship between the two. 
Therefore, it is not clear how the type, dose, and duration 
(single injection or numbers of injections) of steroids used 
for epidural and musculoskeletal injections affect vacci-
nation response.

3.	Does steroid injection for pain management really 
reduce the efficacy of the COVID-19 vaccine?

To date, there is no direct evidence that single steroid in-
jection affects vaccine efficacy. Actually, although several 
newly developed COVID-19 vaccines are undergoing rigor-
ous clinical trials, there has been no study exploring the 
relationship between epidural or musculoskeletal steroid 
injections for pain management and COVID-19 vaccine 
response or efficacy so far. Therefore, when considering 
the immunosuppressive effect of steroids, it is important 
to conservatively consider whether to administer steroid 
injection before and after vaccination. 

There are recommendations that COVID-19 vaccination 
should be avoided during the period of suppression of the 
HPA axis and cortisol secretion following steroid injection 
[8,31]. Lee et al. [8] recommended setting up a COVID-19 
vaccination plan (mRNA vaccines; Pfizer-BioNTech, and 
Moderna vaccines) considering both the period of sup-
pression of the HPA axis after steroid injection and the 
timing for peak efficacy of the COVID 19 vaccine. The pe-
riod of HPA axis suppression is known to be 1 to 4 weeks 
after steroid injection and although the exact timing for 
peak efficacy of COVID-19 vaccines is slightly different for 
each vaccine, the average is approximately 2 weeks (Table 
1). 

Based on these facts Lee et al. [8] advised that physicians 
should deliver a steroid injection no less than 2 weeks prior 
to vaccination and no less than 1 week after vaccination. 
Other researchers have advised that patients should be in-
formed about the immunosuppressive risks of steroids and 
to avoid steroid injections starting from 1 week prior to the 
first dose of the vaccine and up to 1 week after the second 
dose, for the mRNA vaccines, as these are the major type 
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of COVID-19 vaccines in use currently [31,32]. The interval 
of 1 week before and after vaccination is thought to set the 
minimum period during which the HPA axis is suppressed 
even though there are some patients in which it is sup-
pressed for a longer period. This is thought to be intended 
to minimize the period of inhibition from steroid injection 
because the effect of steroid injection on vaccine efficacy 
is still not clear. 

Studies have also recommended that dexamethasone 
or betamethasone be used in steroid injection, if neces-
sary, because epidural injection with dexamethasone or 
betamethasone did not lead to a decrease in cortisol pro-
duction when compared to injection of local anesthetics 
[33]. However, the effect of epidural injection with non-
particulate steroid on the HPA axis is still uncertain and 
further clinical studies are needed.

On the contrary, the American Society of Pain and 
Neuroscience published counter recommendations and 
guidelines. They insisted that there are no data that sug-
gest epidural steroid injections should be postponed or 
avoided due to COVID-19 vaccination. Also, there has 
been no direct evidence to prove a decrease of COVID-19 
vaccine efficacy when steroid injection is combined with 
the vaccine. They recommended that clinicians should 
consider the timing of steroid injection in correlation with 
COVID-19 vaccine administration taking into consider-
ation individual patient’s risk. These factors include the 
urgency of the situation and the underlying diseases and 
medical conditions affecting the immune status of the pa-
tient [32]. 

In immunocompromised patients, who sometimes re-
quire steroid supplementation, if symptoms worsen after 

vaccination, treatment may be more important than vac-
cine efficacy, and steroid supplementation should not be 
delayed. An exacerbation of their underlying disease could 
potentially raise the risk of acquiring COVID-19 [34]. 

It is evident that there is rising concern about COVID-19 
vaccine efficacy being affected by steroid administra-
tion, despite the fact that, based on the data so far, direct 
evidence is lacking, except in the special cases mentioned 
above.

4. Clinical considerations and recommendations for 
steroid injections for pain management during the 
COVID-19 era

The Korean Pain Society (KPS) has recommended that 
steroid injection should be avoided from 1 week before to 
1 week after the vaccination, and if necessary, dexametha-
sone or betamethasone should be used [35]. Also, they sug-
gested selective pain intervention in urgent or emergency 
cases in the COVID-19 era. 

The American Society of Interventional Pain Physicians 
has also suggested considering the degree of urgency of 
the procedure [36]. Physicians can decide the type of pain 
management intervention associated with steroid injec-
tions according to the status and severity of the pain. Table 
2 shows detailed interventions based on the categories of 
urgency. The recommended categories have been decided 
according to the various circumstances encountered in 
day-to-day medical practice. 

Based on the guidelines of the KPS [35], the following 
recommendations are to be followed with regard to pain 
intervention with steroids and COVID-19 vaccination.

Table 2. General guidelines for the management of patients with pain during the coronavirus disease 2019 (COVID-19) pandemic [36]

Urgency Examples Intervention examples

Emergency Removal of implanted devices due to complication Removal of devices
SCS implantation or removal after SCS trial Implantation or removal of SCS
SCS electrodes migration with neurological deficit Repositioning of SCS leads
ITDDS drug stock finished Pump refill
Persistent and severe PDPH Epidural blood patch

Urgent Neurolysis for severe cancer pain Neurolysis
HIVD with acute neurologic deficit Epidural steroids injection
Compression fracture of spine with severe pain Vertebroplasty or kyphoplasty
SCS battery dysfunction Battery change
Sympathetic nerve block in early stage of CRPS Sympathetic nerve block
Recurred pain after previous radiofrequency ablation Radiofrequency ablation
Acute SI joint pain SI joint block
Peripheral nerve entrapment with neurologic deficit Peripheral nerve block

Elective Diagnostic intervention MBB, discography, etc.
Epidural steroid injection for chronic pain control Epidural steroid injection
Any pain condition that can be managed with alternatives TPI, intra-articular injection, etc.

SCS: spinal cord stimulator, ITDDS: intrathecal drug delivery system, PDPH: post-dural puncture headache, HIVD: herniated intervertebral disc, CRPS: 
complex regional pain syndrome, SI: sacroiliac, MBB: medial branch block, TPI: trigger point injection.
Adapted from the article of Gharibo et al. (Pain Physician 2020; 23(4S): S183-204) [36].
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1)  Clinicians can deliver a steroid injection no less than 
1 week prior to and 1 week after vaccination. Howev-
er, if the patient is immunocompromised or a chronic 
steroid user, physicians should consider a steroid 
injection no less than 2 weeks or more prior to and 1 
week or more after vaccination. In Fig. 1, the timing 
of pain intervention with steroids is represented with 
focus on COVID-19 vaccines approved in South Ko-
rea.

(1) For the vaccines that are administered as 2 shots 
(AstraZeneca AZD1222, Pfizer-BioNTech BNT162b2, and 
Moderna mRNA-1273), it is desirable to avoid steroid injec-
tions for a total of 4 weeks, and for the single shot vaccine 
(Johnson & Johnson Ad26.COV2.S), this duration must be 
2 weeks in total (before and after vaccination).

(2) In case of AstraZeneca AZD1222, steroid injections 
can be given during the 2–10-week interval between the 
first and the second shots.

(3) In case of the Pfizer-BioNTech BNT162b2, steroid 
injection administration can be performed in the 1-week-
interval between the first and the second shots, but this is 
not advisable as this period is very short.

(4) For Moderna mRNA-1273, steroid injections are al-
lowed in the 2-week gap between the first and second 
shots.

2)  For pain intervention with steroids, dexamethasone 
and betamethasone are recommended.

3)  If pain intervention with steroids is to be performed 
during a period in which the steroid injection is pro-
hibited, the final decision should be based on the 
situation (emergency or urgent) of the patient upon 
presentation.

CONCLUSIONS
Although there is no evidence in support of the fact that 
steroid injections for pain management can affect the effi-
cacy of the COVID-19 vaccines, clinicians should consider 
every individual’s risk and modify the management plan 
accordingly. If a steroid injection has to be avoided for a 
certain period of time to maintain vaccine efficacy, this 
period should be kept to the minimum. In the light of the 
above discussion, it is evident that clinicians must pay 
increased attention to pain management in the COVID-19 
pandemic era.
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