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Abstract

Introduction: Intramuscular (IM) injection of corticosteroids (CS) is recommended and routinely used

to suppress inflammation and relieve pain during an acute episode or exacerbation of rheumatoid arthritis
(RA). We present the case of a patient with RA who developed significant muscle loss following an IM CS
(triamcinolone acetonide, 40 mg) injection given for a disease ‘tlare’.

Case presentation: During a clinical trial assessing the eftects of oral creatine monohydrate
supplementation, we were able to assess changes to dual x-ray absorptiometry (DX A)-assessed body
composition following an IM injection given to one of our patients. Although DAS28 was dramatically
improved following the injection, assessment revealed a 2.4 kg (4%) loss of total lean mass (TLM) had
occurred, the majority of which occurred in the arms and legs (2.0 kg (7%)).

Discussion: Whilst it is possible that the depletion of LM occurred between the onset of flare and the CS

injection, this single case report raises the possibility that the IM CS injection, which is regularly used and
recommended as treatment of active RA, may be contributing to the substantial and sudden loss of muscle

mass observed.
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Introduction

Intramuscular (IM) injection of corticosteroids (CS) is recom-
mended and routinely used to suppress inflammation and relieve
pain during an acute episode or exacerbation of rheumatoid
arthritis (RA) [1]. Although potential adverse events such as
increased blood pressure and fat atrophy have been reported
following IM CS injection [2], the effects on muscle mass are
less well documented. We present the case of a patient with
RA who developed significant muscle loss following an IM CS
(triamcinolone acetonide, 40 mg) injection given for a ‘flare’

Case presentation

A 44-year-old male, with established RA (disease duration ~10
years), controlled with leflunomide (20 mg daily), was partici-
pating in a clinical trial assessing the effects of oral creatine
monohydrate supplementation (a form of protein supplementa-
tion designed to increase muscle mass). The primary outcome

measure was dual x-ray absorptiometry (DXA)-assessed body
composition, and the inclusion criteria were stable disease and
medication, with no recent history (<3 months) of CS injection.
At the start of the trial, disease was controlled (Disease Activity
Score in 28 joints; DAS28 score=2.91). Seven weeks later, his
disease ‘flared’ Consequently, he consulted his GP who con-
firmed a‘flare; but did not record a DAS28, and gave an IM CS
injection to control this.

Twenty eight days after the injection, the patient was fol-
lowed up as per the trial protocol; he reported a dramatic
improvement in his flare symptoms, and his DAS28 was 1.54.
Body composition was re-assessed by DXA (see Table 1). This
assessment revealed a 2.4 kg (4%) loss of total lean mass (TLM)
in the 12 weeks between baseline and follow-up measures; the
majority of which occurred in the arms and legs (2.0 kg (7%)
loss of appendicular LM; ALM, a surrogate measure of muscle
mass [3]), indicating general rather than localised muscle loss.
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Table 1. Change in body composition and disease activity following disease ‘flare’ and subsequent treatment with
intramuscular injection of corticosteroid (triamcinolone acetonide).

Assessment 1 Assessment 2 Change: Assessment 3 Change:
(56 days pre-CI) (28 days post-CI) Assessment 1-2 (%) (86 days post-CI) Assessment 2-3 (%)
ALM (kg) 29.4 27.4 2.0 (-7%) 27.8 +0.4 (+2%)
TLM (kg) 66.1 63.7 -2.4 (-4%) 64.0 +0.3 (+1%)
TFM (kg) 22.0 21.6 -0.4 (-2%) 21.6 0 (0%)
Body fat (%) 24.2 24.5 +0.3 (+1%) 24.5 0 (0%)
DAS28 score: 291 1.54 -1.37 (-47%) NR® NR
= CRP (mg/l) 8 <5? NR NR NR
= Tender joints (n) 1 0 -1 NR NR
= Swollen joints (n) 1 0 -1 NR NR
= VAS (1-100) 23 0 23 NR NR

CI: Corticosteroid injection (40mg triamcinolone acetonide); ALM: Appendicular lean mass (muscle of arms and legs);
TLM: Total lean mass; TFM: Total fat mass; DAS28: Disease Activity Score in 28 joints (not measured at Assessment 3);
CRP: blood C-reactive protein level; VAS: Visual analogue scale for global health; NR: Not reported. a: CRP at ‘Assessment
2’ fell below detectable range (<5 mg/1); b: no measure of DAS28 was made at ‘Assessment 3’

It should be noted that neither TLM nor ALM were restored in
the ensuing ~2 months. This loss of muscle is substantial. To
put it into context, a loss of 5% TLM results in muscle weak-
ness and loss of functional capacity [4]. Further, a recent study
performed by our group (manuscript under review) compar-
ing body composition and physical function in RA patients
(n=82) with well-controlled disease and healthy age- and
sex-matched controls (n=85) revealed that RA patients have
~10% less muscle mass when ALM is normalised to bodyweight,
and this loss coincides with substantial deficits infunction
(i.e., 25-35% poorer performance in objective function tests).

Discussion
Possible explanations for the LM loss observed following IM
CS injection are: i) variance in the DXA measurement; ii) the
effect of inflammation during the RA flare (i.e., due to elevated
levels of pro-inflammatory cytokines, principally TNF-a [4]);
or iii) an effect of the IM CS injection. The effect is unlikely to
be related the DXA-measurement. Using data from our trial’s
placebo arm (n=20), in-house assessment of our DXA revealed
a co-efficient of variation (CV) of 1.4%, which is within the
manufacturers recommendation of <1.5%. Whilst it is pos-
sible that the depletion of LM occurred between the onset
of flare and the CS injection, this single case report raises the
possibility that the IM CS injection, which is regularly used as
treatment of active RA, may be contributing to the substantial
and sudden loss of muscle mass observed.

Previous evidence on muscular atrophy by IM CS is scarce.
A search of the literature revealed only a single case report
that subjectively-assessed CS injection-induced local muscle
atrophy [5]. Additionally, although the exact mechanisms
are unclear, stimulation by CS of the ubiquitin-proteasome
system through the increased expression of atrogenes (atro-
phy genes; such as MuRF-1), as well as inhibition of anabolic
pathways (e.g.,, mTOR/S6 kinase 1 and insulin-like growth

factor (IGF)-1), may result in muscle atrophy [6]. If muscle
loss is a common iatrogenic effect of IM CS treatment, this
is of particular concern for RA patients, as muscle wasting
(termed ‘rheumatoid cachexia’ [4]) characterises the disease
and contributes to the reductions in strength and physical
function seen in these patients [7].

Conclusions

In an era in which single high-dose CS injections are, in accord-
ance with National Institute for Health and Care Excellence
(NICE) [1] and European League against Rheumatism (EULAR)
[8] recommendations, routinely used to treat active disease
[2], this incident gives rise to concerns that this standard
treatment may be contributing to the deficiency of muscle
mass, inherent to rheumatoid cachexia, commonly observed
in RA patients [4,7]. Thus, it is important to investigate whether
the possible iatrogenic effect of acute IM CS injection that
we observed is a common response. If this adverse effect is
confirmed by an on-going observational study by our group,
this raises important concerns about the use of IM CS injec-
tion in the treatment of active RA.
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