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Patients who are scheduled to get a Coronavirus disease 
2019 (COVID-19) vaccine frequently ask whether they may 
receive a steroid injection for musculoskeletal pain. Dur-
ing the current pandemic, this question is asked more 
frequently than were questions about cessation of antico-
agulants/antiplatelets or having diabetes mellitus before 
musculoskeletal injections prior to the pandemic.

Currently available COVID-19 vaccines elicit an immune 
response, producing neutralizing antibodies against the 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) spike protein. They include messenger ribonucleic 
acid (mRNA), adenoviral-vectored, as well as protein 
subunit and whole-cell inactivated virus vaccines. These 
vaccines work through 3 steps: 1) antigen phagocytosis, 2) 
T cell activation and cytokine production, and 3) cytokine 
stimulation of B cells to differentiate into plasma cells. All 
vaccines make immunity through cytokine production 
[1,2]. 

Glucocorticoids are widely administered through in-
traarticular, interfascial, epidural, or bursal injections for 
musculoskeletal pain, using their anti-inflammatory ef-
fects. In addition to an anti-inflammatory effect through 

the blocking action of inflammatory mediators (trans-
repression), or by inducing the anti-inflammatory me-
diators (trans-activation) of glucocorticoids, they have 
immunosuppressive, anti-proliferative, and vasoconstric-
tive effects. Focusing on the immunosuppressive effect, 
it originates from suppression of delayed hypersensitivity 
reactions by directly affecting T cells [3]. 

Systemic glucocorticoids can be classified by their dura-
tion of action: short-acting (less than 12 hours), such as, 
hydrocortisone and cortisone, intermediate-acting (12-36 
hours), such as, prednisone, prednisolone, methylpred-
nisolone acetate (MPA), and triamcinolone hexacetonide, 
(TH), and triamcinolone acetate (TA), and long-acting (36-
72 hours), such as, dexamethasone phosphate (DP), beta-
methasone sodium phosphate (BSP), and paramethasone. 
Comparing their anti-inflammatory effect to the short-
acting hydrocortisone, the intermediate- and long-acting 
glucocorticoids show 4-5 and 30 times the effect, respec-
tively [3]. 

 The hypothalamus-pituitary-adrenal (HPA) axis has 
feedback interactions. The hypothalamus releases cortico-
tropin-releasing hormone (CRH), which affects the anteri-
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or pituitary gland. The gland releases adrenocorticotropic 
hormone (ACTH), which affects the adrenal cortex. The 
adrenal cortex releases cortisol, which produces a nega-
tive feedback to the hypothalamus and pituitary gland. 
Not only endogenous, but also exogenous glucocorticoids 
exert both early (within minutes) and delayed (2-20 hours) 
inhibition at the pituitary and hypothalamus levels. The 
early response occurs from increased glucocorticoid level, 
resulting in inhibition of the release of ACTH and CRH. 
However, the delayed response is explained by inhibition 
of gene transcription factors from pro-opiomelanocortin, 
leading to decreased synthesis of ACTH. The delayed re-
sponse is dependent on the dose and duration of glucocor-
ticoid use. A single use of glucocorticoids is sufficient to 
suppress the HPA axis, but recovery is rapid. Rapid recov-
ery of the HPA axis suppression is ensured through gluco-
corticoid use within 2 weeks [4]. 

However, most studies related to HPA suppression, in-
duced by exogenous glucocorticoid administration, are 
performed through systemic administration, such as oral 
or intravenous administration. The extent to which HPA 
axis suppression develops depends on the site of injection, 
frequency, preparation, and dose of musculoskeletal ste-
roids for pain management [5]. 

First of all, the dose used in epidural administration 
of glucocorticoids affects the duration of HPA axis sup-
pression. Measured by morning salivary cortisol, lumbar 
interlaminar epidural steroid injection with a higher dose 
(40 mg) of TA showed longer HPA axis suppression (19.7 
± 3.1 days) compared to with a lower dose (20 mg for 8.0 ± 
2.4 days) [6]. A similar study of serum concentration after 
lumbar interlaminar epidural steroid injection using TA 
revealed that the terminal elimination half-life was 21.8 
days and peak serum concentration was reached within 
1 day [7]. A study related to cervical interlaminar epidural 
steroid injection, using TA, showed that the terminal 
elimination half-life was 9.1 days, and peak serum con-
centration was reached within 22.1 hours [8]. In another 
study using epidural steroid injections with a dose of 80 
mg of MPA, HPA axis suppression continued 2 weeks, and 
returned to the normal range by 4 weeks [9]. 

Second, the preparation of glucocorticoids can be di-
vided into particulate steroids, such as MPA, BSP, TH, 
and TA, and non-particulate steroids, like DP. Particulate 
glucocorticoids may show a longer duration of action due 
to a local depot effect, resulting in continuous release of 
the active drug from the injection site. In addition, par-
ticulate glucocorticoid cervical transforaminal epidural 
injections may carry the risk of paraplegia due to spinal 
cord infarction resulting from occlusion of the segmental 
arteries or embolization through the vertebral artery. The 
particles of MPA, TA, and TH coalesce into large particles, 

greater than 100 μm. The coalesced particles may occlude 
capillaries (5-8 μm), meta-arterioles (20-50 μm), and arter-
ies (> 50 μm). The particle size of DP is less than 5 μm. DP 
has the lowest density and the least aggregation tendency 
among the glucocorticoids mentioned above [10]. 

There are at least 6 United States Food and Drug Admin-
istration (US FDA)-approved glucocorticoids for intraartic-
ular injections: TH, TA, MPA, betamethasone acetate (BA), 
BSP, and DP. The absorption and duration of action of the 
injectable glucocorticoids is deeply related to its solubility. 
The order of insolubility is TH, TA, and MPA [5,11]. 

Third, the site of steroid injection for musculoskeletal 
pain is significant. After lumbar facet joint injections us-
ing TA, its peak serum concentration is reached within 24 
hours. The median terminal elimination half-life was 8.9 
days, but baseline cortisol levels were suppressed for 4.4 
days [12]. Following a single intraarticular injection of 10-
20, 40, or 80 mg of MPA into the small-sized joints in the 
hands, medium-sized joints in the elbows, or large-sized 
joints in the knees, respectively, a reduced fasting cortisol 
level was observed from 1 day (48%) to 2 weeks (4%) in 25 
patients with rheumatoid diseases [13]. 

A limited number of guidelines or recommendations for 
steroid injection for musculoskeletal pain during COV-
ID-19 vaccine administration can be found. The American 
Academy of Orthopaedic Surgeons (AAOS) Patient Safety 
Committee recommended avoiding musculoskeletal 
steroid injections 2 weeks before and 1 week after CO-
VID-19 vaccination on September 3, 2021 [14]. The journal 
Pain Practice recommended delaying musculoskeletal 
intervention using steroids for 1-2 weeks after vaccine 
administration [15]. Steroid distancing during COVID-19 
was prescribed by the journal Pain Physician, which rec-
ommended avoiding the use of epidural or intraarticular 
steroids during COVID-19 vaccine administration. They 
recommend use of steroids only after local anesthetics 
have proved insufficient [16].

Healthcare personnel receive influenza virus vaccine in 
the early winter every year. Steroid administration did not 
affect antigen titer formation after influenza virus vacci-
nation in asthmatic children [17].

Acetaminophen, rather than non-steroidal anti-inflam-
matory drugs, is generally recommended for pain control 
after COVID-19 vaccine administration due to the lack of 
antiinflammatory effect, so as not to affect formation of 
immunity through cytokine production [18,19].

A booster shot 6 months after second dose of the vaccine 
is waiting for us, and we cannot guess how many times 
we will have to receive additional booster shots due to 
weakened immunity or new Coronavirus variants, as with 
influenza vaccination. Glucocorticoid injections for mus-
culoskeletal pain are generally accepted at 1 week before 
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and after COVID-19 vaccine administration [20]. Accord-
ing to the injection site, a different dose and preparation 
of steroids should be administered, while considering the 
duration of action, during COVID-19 vaccine administra-
tion. 
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