
INTRODUCTION

Musculoskeletal steroid injections are used to treat vari-
ous musculoskeletal diseases: inflammatory arthritis, 
non-inflammatory arthritis, bursitis, tenosynovitis, and 
carpal tunnel syndrome [1]. Musculoskeletal steroid in-
jections have proven benefits, including helping patients 

control debilitating inflammatory joint disease, improv-
ing quality of life by controlling pain, improving range of 
motion and facilitating an early return to work, as well as 
delaying or preventing surgical intervention [1]. In some 
cases, it aids clinicians as a diagnostic tool in diagnosing 
musculoskeletal disease. The use of musculoskeletal ste-
roid injections is highly supported by evidence for acute 
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Background: Most international bodies recommended against musculoskeletal steroid injection during the 
COVID-19 pandemic, fearing that the immunosuppressive effects of the steroid could worsen COVID-19 infection, 
thus prolonging the suffering of patients with severe musculoskeletal disease. The authors’ aim is to analyze the 
risk of COVID-19 infection after musculoskeletal injections.
Methods: This is a retrospective study of patients who visited a sports medicine clinic and received musculoskeletal 
steroid injections between January 1, 2020 and February 28, 2021. The collected data was compared with the 
national COVID-19 registry to identify positive COVID-19 patients. The patients were only considered positive for 
COVID-19 following corticosteroid injection within 3 months after injection.
Results: Out of 502 steroid injections; 79.7% (n = 400) received a single injection in one day, 19.1% (n = 96) 
received steroid injections at 2 sites in one day, and 1.2% (n = 6) received steroid injections at 3 sites in one day. 
Using the Fisherʼs exact test, there was no statistically significant association of COVID-19 infection between the 
steroid group and control group (relative risk, 1.44; 95% confidence interval, 0.9–23.1, P = 0.654). Only one patient 
contracted mild COVID-19 with no post COVID complications.
Conclusions: The authors recommend the use of musculoskeletal steroid injections in clinically indicated situation 
without having increased risk of COVID-19.
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pain control or increased function for some patients with 
certain musculoskeletal diseases [1,2]. Steroids are well 
known for their anti-inflammatory effects due to their 
inhibitory action on phospholipase A2, reducing prosta-
glandin synthesis, and reducing migration of neutrophils 
to the site of an injury. [3].

The recent global public health threat posed by the 
COVID-19 pandemic spread chaos around the world, 
including Malaysia. In Malaysia, the first wave started 
on January 25, 2020, the second wave persisted between 
February 27 and March 1, 2020, and the third wave of the 
pandemic started during late September and lasted until 
February 2021. There are growing concerns with widely 
used glucocorticoids during the COVID-19 pandemic 
due to the associated immunosuppressive effects, which 
may increase the risk of COVID-19 infection and worsen 
COVID-19 patient outcome. One study demonstrated 
the immunosuppressive effect of corticosteroid injection 
leading to increased risk of infection. Sytsma et al. [4] 
examined 15,068 patients who received musculoskeletal 
steroid injection during the influenza season. There was 
increased risk of influenza infection despite vaccination 
following injections (relative risk, 1.52; 95% confidence 
interval [CI], 1.20–1.93) and women younger than 65 
years were at the highest risk.

In the early COVID-19 era, a guideline published on 
March 23, 2020 by the UK National Health Service recom-
mended against the use of steroid injection unless indi-
cated [5]. The guideline was updated on June 16, 2020, 
November 20, 2020, and January 21, 2021 on corticoste-
roid injection, stating that musculoskeletal steroid injec-
tions can be considered for severe symptoms after failed 
physical rehabilitation and splinting [5]. The American 
Society of Regional Anesthesia and Pain Medicine and 
the European Society of Regional Anesthesia and Pain 
Therapy published a joint statements on March 27, 2020, 
recommending the use of musculoskeletal corticosteroid 
injection with caution after evaluating the risks/benefits, 
especially in high risk patients [6]. In inflammatory arthri-
tis, the injection is only recommended in the presence of 
active synovitis ± effusion, using lowest clinically effective 
doses (maximum 40 mg methylprednisolone/triamcino-
lone acetonide for large joints; 20 mg for smaller joints) 
[5]. For non-inflammatory arthritis, musculoskeletal ste-
roid injection can be considered if the patient has high 
levels of pain and disability, failed conservative manage-
ment, and where there is a significant negative effect on 
their wellbeing [5]. For radicular pain, musculoskeletal 
steroids are not recommended during the pandemic, and 
referral for epidural or nerve block is recommended for 

severe pain despite physiotherapy modalities and oral 
pain medications [5].

A National Survey of the Members of the British Soci-
ety of Skeletal Radiologists on musculoskeletal steroid 
injection reported a drop of more than 80%, an increased 
backlog of procedures, and an increase in the wait time, 
which could be debilitating in managing musculoskeletal 
pain [7]. This study demonstrated a significant impact on 
the service of musculoskeletal pain management. There-
fore, a retrospective survey was conducted to determine 
the incidence of COVID-19 following musculoskeletal 
steroid injection in the authors’ center and performed a 
risk analysis to determine risk of contracting COVID-19 
following corticosteroid injections. The hypothesis was 
that musculoskeletal steroid injection does not confer in-
creased risk of COVID-19 infection and does not increase 
the risk of severe COVID-19 infection. This research will 
add a significant value in the use of musculoskeletal ste-
roid injection to treat severe debilitating musculoskeletal 
pain in the mist of the COVID-19 pandemic. Knowing the 
possible risks of contracting COVID-19 following muscu-
loskeletal steroid injection will help change the percep-
tions of physicians in managing musculoskeletal disease.

MATERIALS AND METHODS

1. Study type and design

This is a retrospective cohort study. This study was con-
ducted from January 1, 2020 until February 28, 2021 dur-
ing the COVID-19 pandemic and pre-COVID-19 vaccina-
tion era in Malaysia. All patients who visited the sports 
medicine clinic and received musculoskeletal steroid 
injections from January 1, 2020 to February 28, 2021 were 
included in this study. This period was chosen because 
the first statement by the World Health Organization 
about COVID-19 was on December 31, 2019, to the date 
of the first day of the Malaysian vaccination program 
launched, February 24, 2021.

The flow of the study is represented in a flowchart in 
Fig. 1. The list of musculoskeletal injection procedures 
in the sports medicine clinic was obtained from specific 
musculoskeletal injection procedure data registries kept 
in the sports medicine clinic. Patients who received corti-
costeroid injections with or without other pharmacologi-
cal adjuncts were included in this study. Case note of the 
patients were examined using electronic medical records 
(EMRs). Demographic data, including age, race, and di-
agnosis, were included in this study. In the EMR, there 
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were indications for musculoskeletal steroid injections, 
site of injections, type of steroid used, any other medica-
tion added during the injections, and complications fol-
lowing steroid injections. All these data were included in 
this study. Then, the authors compared their list with the 
national COVID-19 registry to identify positive COVID-19 
patients. The patient was only considered positive for 
COVID-19 following corticosteroid injection when he/
she had a positive real-time polymerase chain reaction 
for COVID-19 within 3 months after injection. Friedly et 
al. [8] studied this effect in spinal injections and found 
that methylprednisolone and triamcinolone injections 
resulted in pituitary suppression in 41% of patients at 3 
weeks. Abdul et al. [9] reported hypothalamic pituitary 
axis (HPA) suppression in 87% at 7 days after epidural 
steroid injection (ESI), 43% on day 14, and 7% on day 28 
using 80 mg methylprednisolone. Iranmanesh et al. [10] 
reported HPA suppression in up to 12 weeks using ESI 
with triamcinolone 80 mg. Thus, the systemic absorption 
of the musculoskeletal steroid lasted for a maximum of 12 

weeks.
Once the patients were identified and included in this 

study, they were called and the purpose of the study was 
explained. After consent was given and signed by the pa-
tients using a Google form, they were asked regarding the 
date of their first positive swab, the location of the swab, 
as well as their date of admission, number of admission 
days, and history of intensive care unit admission. Any 
incomplete data was excluded from this study. This study 
was approved by the Medical Research & Ethic Commit-
tee NMRR-21-305-58854 (IIR).

2. Statistical analysis

Statistical analysis was performed using IBM Co. Re-
leased 2013. IBM SPSS statistics for Mac, version 27.0 
(IBM Co., Armonk, NY). The steroid group and control 
group were then compared for any statistical significance 
in the number of positive cases using Fisher exact test. 
The null hypothesis for this study was that there is no sta-
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Fig. 1. Flow chart for enrollment, 
data collection, and data analysis. 
CPRC: Crisis Preparedness and 
Response Centre.
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tistically significant difference in the number of COVID-
19-positive individuals in both groups. The relative risk 
(RR) of contracting COVID-19 following corticosteroid 
injections was examined, a P value < 0.05 was considered 
significant, and an RR of more than 1 was considered an 
increased likelihood of contracting COVID-19.

RESULTS

Out of 1,105 patients who received musculoskeletal inter-
ventions, 452 (40.9%) patients received a corticosteroid 
with or without other pharmacological adjuncts, while 
653 (59.1%) patients received other pharmacological 
musculoskeletal interventions including hyaluronic acid 
injections, prolotherapy, platelet-rich plasma interven-
tions, and diagnostic local anesthetic injections. The 
range of patients receiving steroid therapy was from 18 to 
89 years old, with a mean age of 51 years old ± 16.36. Fe-
male patients made up 51.5% (n = 233) of the total, while 
48.5% (n = 219) were male.

A total of 502 steroid injections were done; 79.7% (n 
= 400) received a single injection in one day, 19.1% (n = 
96) received steroid injections at 2 sites in one day, and 
1.2% (n = 6) received 3 steroid injections at 3 sites in one 
day. Out of 502 injections, 19.3% (n = 97) received pure 
steroid, 78.9% (n = 396) received a steroid mixed with lo-
cal anesthetics (lignocaine or bupivacaine), 1.2% (n = 6) 
received a steroid mixed with hyaluronic acid, and 0.6% (n 
= 3) received a steroid mixed with prolotherapy. Triam-
cinolone was used in all procedures (100%), ranging from 
a total of 10 mg to 120 mg of triamcinolone per patient 

per day. The most common region for musculoskeletal 
injections were the knee (44.2%), shoulder (21.9%), and 
ankle (13.1%) as in Table 1. The most common diagnosis 
receiving corticosteroid injection was knee osteoarthritis 
(27.3%) as in Table 2.

Out of 452 patients, 0.4% (n = 2) had skin discoloration 
and 0.2% (n = 1) had nerve injury. Seven patients had a 
history of positive COVID-19 from national registry data, 
but only 1 patient had positive COVID-19 following injec-
tion, at day 60 post injection. He had mild symptoms of 
COVID-19: running nose, cough and flu like symptoms. 
He was quarantined at the quarantine center for 14 days 
and did not develop any complications from COVID-19. 
The incidence of COVID-19 infection following musculo-
skeletal steroid injection was 221 infections per 100,000 
population.

The RR was 1.44 (95% confidence interval 0.9–23.1, P 
= 0.654) demonstrating that there was no significant dif-
ference between the steroid group and the control group 
(Table 3). Therefore, the null hypothesis of this study was 
not rejected.

DISCUSSION

This would be the first large study that analyzed risk of 
COVID-19 following musculoskeletal steroid injections. 
The incidence of COVID-19 following musculoskeletal 
steroid injection is higher (221.2 infections per 100,000 
populations), as compared to Malaysia’s 7 day incidence 
rate of 26.6 infections per 100,000 populations between 
March 16, 2020 and May 31, 2021 [11]. However, the in-
cidence is lower as compared to Bugeja et al. [12] (544 
infections per 100,000 populations) and McKean et al. [13] 

Table 1. Common region for musculoskeletal injections in 
sports medicine clinic, University Malaya Medical Centre

Region Steroid group 
(n = 502)

Non-steroid group 
(n = 653)

Ankle 66 (13.1) 50 (7.7)
Gluteal 7 (1.4) 4 (0.6)
Chest 1 (0.2) 0 (0)
Elbow 14 (2.8) 8 (1.2)
Hand & Wrist 45 (9.0) 0 (0)
Foot 36 (7.2) 16 (2.5)
Hip 1 (0.2) 38 (5.8)
Knee 222 (44.2) 415 (63.6)
Shoulder 110 (21.9) 45 (6.9)
Thigh 0 (0) 61 (9.3)
Calf 0 (0) 16 (2.5)
Values are presented as number (%).

Table 2. Common diagnosis for musculoskeletal steroid 
injection in sports medicine clinic, University Malaya Medical 
Centre (n = 502)

Top 10 common diagnosis N %

Acromioclavicular joint arthropathy 14 2.8
Adhesive capsulitis 23 4.6
Ankle osteoarthritis 21 4.2
Knee osteoarthritis 137 27.3
Long head biceps tendon tendinitis 15 3.0
Patellofemoral osteoarthritis 26 5.2
Plantar fasciitis 25 5.0
Subacromial bursitis 35 7.0
Tennis elbow 14 2.8
Trigger finger 28 5.6
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(1,408 infections per 100,000 populations). Although the 
incidence of COVID-19 is high, there were no fatalities 
reported compared to the case fatality rate in Malaysia, 
which is 0.6% (CI: < 0.1, 3.7).

Azwan Aziz et al. [14] only examined 35 patients who 
received musculoskeletal corticosteroid injection among 
Malaysian population in Sabah between December 2020 
and June 2020. The total triamcinolone per patient per 
day, ranging from 20 mg to 40 mg, was slightly lower than 
that used in the present study, which was 10 mg to 120 
mg triamcinolone per patient per day [14]. There was no 
patient diagnosed with COVID-19 following corticoste-
roid injection in the Azwan Aziz et al. [14] study, while 
this study had one positive COVID-19 case who was di-
agnosed on day 60 post-injection. He had mild disease 
requiring admission to a quarantine center for 14 days 
for observation and did not develop severe complica-
tion of COVID-19. There were limitations identified in 
the Azwan Aziz et al. [14] study: (i) the small sample size 
reduced the confidence of the study, ii) there was no risk 
analysis compared to the present study, in which the out-
come was statistically insignificant, and (iii) the diagnosis 
of COVID-19 was a self-reported diagnosis with no mi-
crobiological confirmation.

An almost similar study was from Malta, a small Eu-
ropean country, by Bugeja et al. [12], who examined 734 
patients who received musculoskeletal steroid injections 
from March 2020 until January 2021. This was the first 
study that utilized a national registry for COVID-19. Thus, 
the data interpretation in this study was more confident. 
They were using a standard dose of methylprednisolone 
of 40 mg per joint per day. Bugeja et al. [12] considered 
patients who tested positive COVID-19 within 30 days 
after injection, while the present study kept track of di-
agnoses up to 3 months after injection. The duration of 
the period of checking for COVID-19 after injection was 
slightly shorter than ours. There were 4 patients from the 
steroid group and 3 patients from the control group who 
contracted COVID-19 [12]. However, the severity of CO-

VID-19 was not stated in this study.
A retrospective study was performed by McKean et 

al. [13] on 443 patients in the UK from February 2020 to 
June 2020 at Stoke Mandeville Hospital. They used 6.6 mg 
dexamethasone for nerve root injection, 40 mg triamcin-
olone for large joints and 40 mg methylprednisolone for 
small joints [13]. There were 8 patients who underwent 
COVID-19 screening; 4 had respiratory symptoms and 4 
had routine COVID-19 screening [13]. There were no pos-
itive cases in this study. However, due to selective testing 
of COVID-19, data interpretation in this study should be 
done cautiously.

Chang et al. [15] examined 71 subjects from April 2020 
to May 2020 who received image-guided steroid injec-
tions. Fifty-four percent used triamcinolone, 44% used 
betamethasone, 1% used methylprednisolone, and 1% 
used dexamethasone [15]. Chang et al. [15] used a phone 
survey and EMR in 91% of cases, and EMR only in 9% of 
cases to identify positive COVID-19 after the injections 
[15]. Only one patient had a diagnosis of mild COVID-19 
at day 19 post-infection and did not require hospitaliza-
tion [15]. The small sample size limits sufficient analysis 
of this study.

This is a first large study in the Asian region. This study 
used the national data registry for COVID-19 as a method 
of data collection. Thus, the risk of missing COVID-19 
data was reduced significantly, as all positive COVID-19 
cases would have been reported in the national regis-
try. This empowered the value of this study. The use of 
EMR has created a way to examine a large database and 
enabled faster analysis, especially when data analysis is 
supremely important, as in COVID-19. This is also the 
first study that combined the data of a few studies from a 
systematic literature search to perform risk analysis. This 
is very important, as a small sample size could reduce 
the significance of the value in this study. Nonetheless, 
retrospective study has its limitations. Complications fol-
lowing corticosteroid injections may not represent their 
true prevalence as they may be minor, unreported cases. 

Table 3. Risk analysis between steroid group and control group

COVID-19 status following  
musculoskeletal pain interventions

Steroid 
group

Non-steroid 
group P value RR CI

Positive COVID-19 post injection (within 3 mo) 1 1 0.654 1.44 0.9–23.1
Negative COVID-19 post injection (within 3 mo) 451 652 0.654 0.99 0.99–1.04
Association of the two groups were analysed using Fisher exact test.
Cross tabulation analysis were performed to look into the magnitude of the association, representing the relative risk (RR).
RR > 1.0 indicating the likelihood of contracting COVID-19 following musculoskeletal steroid injection.
The association between the groups and the outcomes is considered to be not statistically significant.
CI: confidence interval.



MSK steroid injection and COVID, is it safe?

111www.epain.org

Thus, such cases cannot be measured depending on 
EMR report outcomes of injections, and significant biases 
may affect the outcomes of the study. On the other hand, 
there were no serious complications following cortico-
steroid injections reported in this study. Vaccination has 
stabilized the infectivity rate of COVID-19. However, does 
steroid injection reduced the effectivity of vaccine? That 
question has not been answered in this study. With the 
development of vaccines, the risk of contracting severe 
COVID-19 following steroid injection can be analysed 
between the vaccinated and unvaccinated, serving as 
platforms for future research.

Knowing the risk of contracting COVID-19 can reshape 
the dynamic of the management of musculoskeletal dis-
ease. It allows patients with this disease to get better pain 
management and live happier lives. From the data gath-
ered in the authors’ systemic literature search, there were 
less likelihood of contracting COVID-19 following mus-
culoskeletal injection. In fact, larger population exami-
nation did not reveal increased risk of severe COVID-19. 
There were no major complications reported; 0.4% (n = 2) 
had skin discoloration and 0.2% (n = 1) had nerve injury. 
There was 1 COVID-19 case reported at day 60 after injec-
tion. The case was mild and there were no complications 
from COVID-19. After careful risk-benefit analysis and 
shared decision making with patients, the authors rec-
ommend that musculoskeletal steroid injection be used 
in musculoskeletal pain management as it could reduce 
the backlog of operations and improve pain outcomes for 
those who suffer.
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