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Abstract

Background Diclofenac, a nonsteroidal anti-inflammatory drug, is not a documented cause of rhabdomyolysis in the Sum-
maries of Product Characteristics held by major regulators. There are, however, eight published single case reports that
associate rhabdomyolysis with diclofenac.

Objective Triggered by a serious local case report, this study was conducted to evaluate the evidence for a causal association
between diclofenac and rhabdomyolysis.

Patients and Methods A descriptive analysis of rhabdomyolysis associated with diclofenac was conducted by mining data
from the WHO Global Database of Individual Case Safety Reports, VigiBase, and published case reports.

Results 70 eligible cases were retrieved from VigiBase. The median age was 56.5 years (range 1-90). Where reported
precisely (26 reports), the median time to onset of rhabdomyolysis following administration of diclofenac was 3 days. In
20 cases, diclofenac was reported as a sole suspect and was solely administered in 14 of these. In 30 cases, rhabdomyolysis
abated following withdrawal of diclofenac. Seven of these cases fulfilled the WHO-UMC case-causality assessment criteria
for ‘probable’. Diclofenac was probably an indirect cause in another five reports where rhabdomyolysis ensued from injection-
site necrosis. There were eight fatalities and intramuscular administration was over-represented in this group. In 27 patients
taking lipid-lowering agents, the incidence of acute kidney injury with rhabdomyolysis was 62.9% compared with 37.1% for
the whole cohort. Off-label use of diclofenac for minor or undiagnosed conditions was reported.

Conclusion Currently available data suggests a causal link between diclofenac and rhabdomyolysis either directly or
indirectly.

that associate thabdomyolysis with diclofenac [1-8]. The
summary of product characteristics (SmPC) of diclofenac,
all dosage forms, approved by the Medicines and Health-
care Products Regulatory Authority of the United Kingdom
[9] and the US Food and Drug Administration (FDA) [10]
and safety reviews of diclofenac by the European Medicines
Agency (EMA) [11] and Therapeutic Goods Administration
of Australia (TGA) [12] do not mention rhabdomyolysis as
an adverse effect.

Rhabdomyolysis is an extreme breakdown of skeletal
muscle tissues characterized by muscle necrosis and the

1 Introduction

Diclofenac is a widely used non-selective non-steroidal anti-
inflammatory drug (NSAID). To our knowledge, diclofenac
is not known to cause rhabdomyolysis. There were, however,
eight single case reports published between 1996 and 2018
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release of intracellular muscle constituents into the cir-
culation. It is marked by elevated serum creatine kinase
(CK), muscle pain and myoglobinuria and, in severe cases,
could lead to extreme enzyme elevations, electrolyte imbal-
ance and acute kidney injury in 10-50% of patients [13,
14]. Many conditions can lead to acquired rhabdomyolysis
including trauma and crush syndrome, vascular ischaemia,
toxins, infections and sepsis, metabolic disorders of salt and
water, and a number of drugs [14].
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Diclofenac is not known to cause rhabdomyolysis; it has
only previously been associated with single case reports.

Triggered by a serious case report, the causal relation-
ship of diclofenac and rhabdomyolysis was assessed by
analysing publications and the WHO global database of
individual case safety reports.

The available evidence suggests a causal link between
diclofenac and rhabdomyolysis that warrants attention
from healthcare professionals and regulators.

In Eritrea, diclofenac sodium/potassium injection is
widely used even without prescription for the management
of acute febrile illnesses, rheumatoid arthritis, gouty arthri-
tis and for moderate to severe pain of known or unknown
causes. Recently, the Eritrean Pharmacovigilance Centre
received a well-documented single case report of rhabdo-
myolysis in a young adult shortly after administration of
diclofenac 75 mg/3 mL injection [intramuscular (IM)] pre-
scribed for a febrile illness of unknown cause. This study
was carried out to investigate the possibility of a causal link
between diclofenac and rhabdomyolysis by mining data from
the World Health Organization (WHO) Global Database for
Individual Case Safety Reports (ICSRs), VigiBase [15] and
literature evaluation.

2 Patients and Methods
2.1 Study Design and Data Sources

This was a descriptive analysis of diclofenac and risk of
rhabdomyolysis reported to the WHO Global Database for
ICSRs, VigiBase [15]. VigiBase is a databank developed
and maintained by the Uppsala Monitoring Centre (UMC),
Sweden. It is the world’s largest pharmacovigilance data-
base with around 21.5 million ICSRs (during data retrieval)
submitted from member states since the establishment of
the WHO Programme for International Drug Monitoring in
1968. There are currently 136 member states.

2.2 Data Retrieval Approach
Data mining in VigiBase was carried out on 27 Febru-
ary 2020 using the search criteria: ‘diclofenac’ as the

drug substance and ‘rhabdomyolysis’ as a MedDRA reac-
tion preferred term [16]. Retrieved data were exported to
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excel spreadsheets for further descriptive analysis. Using
UMC’s tool developed for data mining and analysis, Vigi-
Lyze, demographic variables, diclofenac administration
details, indications, co-reported adverse reactions with
rhabdomyolysis, co-suspect, and concomitant medicines
and patients’ medical histories where available were
evaluated. Reaction outcomes, de-challenge and rechal-
lenge information, and seriousness of the reactions were
also retrieved. The information component (IC) for the
diclofenac-rhabdomyolysis combination was also noted.
The IC value is a measure of the disproportionality of a
drug—adverse drug reaction (ADR) pair in the database
[17]. A positive ICy,5 value (the lower border of the cred-
ible interval for the IC value > 0) is “a traditional thresh-
old which indicates that a drug-ADR pair is reported more
often than expected based on all reports in the database”,
thus showing a statistical signal.

To exclude potential duplicate case reports, the first
search was made by setting ‘de-duplicate’. After automatic
removal of potential duplicates, reports were then manually
reviewed one-by-one and those that were found to be addi-
tional potential duplicates or irrelevant/invalid were removed
from the assessment. When two or more reports were sus-
pected to be duplicates of a single case report, the one with
better completeness of information was retained for analysis
whilst any additional information from the other reports was
added before they were removed.

2.3 Case Assessment

Causality assessment of the retrieved case reports was
undertaken to ascertain the likelihood that they repre-
sented rhabdomyolysis as a previously undocumented or
insufficiently documented adverse reaction to diclofenac.
The WHO-UMC system for standardized case causality
assessment was applied for this purpose using the crite-
ria for the causality categories ‘certain’, ‘probable’, ‘pos-
sible’, ‘unlikely’, ‘unclassified’ and ‘unclassifiable’ [18].
An effort was made to identify ‘certain’ or ‘probable’ cases
for best evidence of a causal relationship. This was carried
out by finding reports in which diclofenac was the sole sus-
pect medicine, the patient recovered on discontinuation of
diclofenac, and there were no clear alternative causes for
rhabdomyolysis. In addition, cases with more than one sus-
pect medicine but with recovery following discontinuation
of only diclofenac were included. For a ‘certain’ assessment,
recurrence on rechallenge with diclofenac was also required.
All abstracted case reports from all available data sources
were examined as a case series by applying the Bradford Hill
guidelines for causal inference, modified for pharmacovigi-
lance [19]. This causality assessment framework includes
nine viewpoints for consideration—strength of association,
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temporality, consistency, specificity, dose-response relation-
ship, biological plausibility, experimental evidence, analogy
and coherence—each of which, if fulfilled, provide addi-
tional support for the ADR hypothesis. Furthermore, sub-
group analysis was made on the following two scenarios:
(1) Case reports in which diclofenac was given by IM injec-
tion, as fatal outcomes were more often associated with this
administration route. (2) Case reports with lipid-lowering
agents reported as co-suspect, concomitant or interacting
because of possible confounding due to the propensity of
these medicines to cause rhabdomyolysis or the potential for
a pharmacodynamic interaction with diclofenac.

2.4 Labelling and Literature Search

To assess available documentation on a relationship
between diclofenac and rhabdomyolysis, SmPCs of
diclofenac approved by major regulatory authorities
including the MHRA [9] and FDA [10] were reviewed.
The online drug information databases such as Mar-
tindale: the Complete Drug Reference [20], Drugdex
[21] and the SIDER side-effect resource [22] were also
searched. Further, efforts were made to find relevant
publications, including case reports, in Google Scholar,
EMBASE and PubMed using the following search criteria
in titles of articles: ‘Diclofenac’ AND ‘rhabdomyolysis’.
Further, secondary search of relevant articles cited in the
already retrieved ones was also carried out.

3 Results
3.1 Case Presentation

Details of the case of rhabdomyolysis associated with
diclofenac reported from Eritrea are presented in Tables 1
and 2. This 25-year-old male patient developed local tissue
necrosis at the site of an intragluteal diclofenac injection
and subsequently thabdomyolysis. The clinical progression
was complex and tissue damage at the injection site, infec-
tion and prolonged immobility may all have contributed to
rhabdomyolysis.

3.2 Results of Literature and Labelling Search

The SmPCs of diclofenac, including that of the innovator
company, approved by major regulatory authorities do not
mention thabdomyolysis as an adverse effect [9, 10, 23]. In
other drug information sources, Martindale’s adverse drug
reaction checker [20] for diclofenac does not include rhab-
domyolysis but states “there may be pain and, occasionally,
tissue damage at the site of injection when diclofenac is
given intramuscularly”. Drugdex quotes one of the published
case reports [21]. The innovator company of diclofenac,
Novartis, advises healthcare professionals to strictly follow
advice for administering diclofenac IM injections to avoid
adverse events at the injection site, which may result in mus-
cle weakness, paralysis, hypoaesthesia and injection-site

Table 1 Case presentation of rhabdomyolysis associated with diclofenac injection in a 25- year- old male patient

December (Dec) 2, 2018 Patient admitted to emergency ward of a hospital with sudden onset of right hip joint swelling associated with pain
and passage of bloody urine for a duration of 2 two days following use of diclofenac intramuscular, gluteal, for acute

febrile illness of unknown origin

Pain and swelling progressed to the whole right thigh, associated with skin redness, discoloration and blister forma-

Vomiting, dizziness, generalized body weakness, sudden onset drowsiness, profuse sweating. Provisional diagnosis:

acute tubular necrosis and cellulitis possibly secondary to diclofenac injection. Treatment: ceftriaxone, hydrocorti-

Dec 3-6, 2018

tion
Dec 6, 2018

sone, paracetamol, pethidine, intravenous fluids
Dec 7,2018

Transferred to a national referral hospital. Investigations: anaemia, abnormal liver and renal function, leukocytosis,

hypertriglyceridaemia (Table 2). Malaria and Helicobacter. pylori infection excluded. Intravenous cloxacillin and

metronidazole commenced
Dec 7-12, 2018

Transfused with 3 units whole blood, antibiotics continued. Onset confusion, anxiety, decreased level of conscious-

ness, decreased urine output, cardiac ejection murmur and dyspnoea

Dec 12, 2018
(DVT)

Dec 1227, 2018

Transferred to Intensive Care Unit (ICU) with a working diagnosis of acute kidney injury and deep vein thrombosis

Remained in ICU. Urine output and thigh circumference monitored. Gluteal area swelling became necrotic and oozed

blood that required daily debridement. DVT ruled out. Treatment: flucloxacillin, furosemide, allopurinol, IV fluids,
calcium gluconate, sodium bicarbonate, blood components. Investigations: persisting renal and liver dysfunction,
increased uric acid; white cell, red cell and platelet counts, serum cholesterol, high-density lipoprotein and low-
density lipoprotein all normal (Table 2). Dark brown urine observed (sometime after initial haematuria) and serum
creatine kinase elevated to 3500 IU/L. (normal range: 24—195). Urine myoglobin measurement was not available.
Patient diagnosed with rhabdomyolysis and acute kidney injury probably secondary to diclofenac

Dec 27, 2018
ered

After gradual improvement transfer back to the medical ward. Discharged after a few days when he was almost recov-
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necrosis [23]. In an analysis of drug-induced rhabdomyolysis
reported to the FDA, 100 cases were found to be associated
with diclofenac but causality assessment was not undertaken
in this study [24].

In the medical literature (Google Scholar, EMBASE and
PubMed), there were no other published studies that associ-
ated diclofenac and rhabdomyolysis except the eight case
reports [1-8]. We have assessed the causality of the pub-
lished case reports, shown in Table 3, with the available
evidence. In all these reports diclofenac was the sole suspect
medicine and duration of its use to onset of rhabdomyolysis
was consistently short at less than 10 days. Three of the
published case reports of thabdomyolysis fit the WHO-UMC
criteria for ‘probable’ reactions [1, 5, 6]. In addition, two
other patients died due to rhabdomyolysis in close temporal
relationship to diclofenac administration with no apparent
alternative explanations, one following an overdose [2] and
one after developing necrotizing fasciitis at the injection
site [7]. The cases reported by Delrio et al. [3], Knobloch
et al. [4] and Schechner et al. [8] are classified as ‘possible’.
This is because the possibility that the patients were taking
diclofenac for symptoms of rhabdomyolysis could not be
excluded and in the case reported by Schechner et al. [8], a
drug that is well known to cause rhabdomyolysis, cerivasta-
tin, was concomitantly administered. This case report indi-
cates how diclofenac may have increased the risk or severity
of rhabdomyolysis with cerivastatin.

3.3 Reports in the WHO Global Database
of Individual Case Safety Reports, VigiBase

In VigiBase, reports of rhabdomyolysis associated with
diclofenac use first appeared in 1995. As of 27 February
2020, a total of 92 reports from 21 countries were identi-
fied and retrieved. Ten reports were removed by automated
de-duplication. Manual case-by-case assessment revealed
another 12 reports that were either invalid or potential dupli-
cates, reducing the total reports for assessment to 70 (Fig. 1).
Analysis of the 70 reports revealed that more than half were
reported from 2012 onwards. They originated from 19 coun-
tries, mainly France (12), Germany (11), Japan (9), USA (7),
and the UK (6). Over 60% of the reports were submitted by
physicians. Age was given in 65 reports. The median was
56.5 years (range 1-90) and included two children. Approxi-
mately one-quarter (27%) of the adult patients were aged
less than 44 years. Sex was reported in all but two reports
and the reaction manifested more in males (ratio 1.96:1.00).

Indications for diclofenac were listed in 40 reports. Ten
patients were being treated for joint-related conditions and
three for other specific musculoskeletal disorders. However,
the majority of patients were being treated for non-specific,
non-joint-related musculoskeletal pain or unspecified pain

(14) or a variety of other conditions including headache,
fever, abdominal and post-operative pain (13).

Time to reaction onset (TTO), from the start of diclofenac
treatment to onset of rhabdomyolysis, could be calculated
precisely from 26 reports and approximately from a fur-
ther six. From the 26 reports with precise dates, the median
TTO was 3.0 days (range 1-87). For the six reports with
less precise dates, TTO ranged from within 20 days to
approximately 2 years. Overall, rhabdomyolysis onset was
within 1 month of starting diclofenac in over 75% (26/32)
of the reports for which TTO could be calculated precisely
or approximately. The route of administration was oral (31),
IM (14), rectal (5), topical (3), intravenous (IV) (1) and
unknown or other (16).

The reaction was marked as serious in 54 case reports
and outcome was reported as ‘recovered’ (25) or ‘recovered
with sequelae’ (3), ‘recovering’ (16), ‘not yet recovered’ (6),
“fatal’ (7) or unknown (13). Acute kidney injury (37.1%),
increased CK, myalgia and metabolic acidosis were the most
frequently co-reported reaction terms with rhabdomyolysis.
Lipid-lowering agents were reported as co-suspects, interact-
ing or concomitants in 27 reports.

In 20 case reports, diclofenac was reported as the sole
suspected medicine, and in 14 of these 20 it was the sole
administered medicine. Rhabdomyolysis was reported to
have abated following withdrawal of diclofenac in ten of the
20 reports. The route of diclofenac administration in these
reports was predominantly IM (11/20) in contrast with the
whole dataset. Where diclofenac was not the sole suspect,
lipid-lowering (LL) agents, paracetamol, furosemide and
aspirin were the most frequently reported co-suspect medi-
cines. In these case reports the route of diclofenac adminis-
tration was predominantly oral.

Fatalities Overall, four males and three females died
due to rhabdomyolysis. Two were children aged 2 years or
less and five were adults with a median age of 39 years.
Diclofenac was either the sole medicine or sole suspect med-
icine in four reports. The route of administration was IM
(4), IV (1), rectal (1) and oral (1). Following IM injection,
two patients developed a necrotizing soft tissue infection,
one with sepsis (this patient had malignant cells in the bone
marrow), and a third developed purpura fulminans. All are
known complications of IM diclofenac injection and pre-
sumably led to rhabdomyolysis. The fourth IM injection was
an overdose in a child who had 10% second-degree burns
causing pain [2]. The patients who received rectal or oral
administration, including the other child, had other expo-
sures and conditions that were alternative explanations for
rhabdomyolysis. The seventh patient was given diclofenac
intravenously for thigh pain that was subsequently diagnosed
as rhabdomyolysis.
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Fig. 1 Summary results of
the data mining inn the WHO
global database of individual ‘
case safety reports (ICSRs) for
the association of diclofenac
and rhabdomyolysis using the
MedDRA System Organ Class
(SOC) and Preferred Terms

Overall ICSRs related to diclofenac as a
substance: 121,738

Overall Individual Case Safety Reports in the WHO

Global Database: 21,403,366

7Overall cases of rhabdomyolysis in
the database (SOC view): 34,858

(PTs) and diclofenac as sub-
stance (not in combination)

Cases of rhabdomyolysis (PT)
‘ associated with diclofenac: 92

Duplicate cases identified with

‘ autoamatic de-duplication: 11

3.4 Results of Causality Assessment

In VigiBase, the calculated IC,5 value of this drug-reac-
tion combination was below zero (— 1.4); indicating that
the diclofenac/rhabdomyolysis combination was not statisti-
cally prominent from background reporting. However, the
close temporal relationship between diclofenac administra-
tion and rhabdomyolysis onset in many reports suggested
that a causality assessment of the VigiBase case reports
should be undertaken. Using the WHO-UMC system for
standardized case-causality assessment, the ten reports in
which diclofenac was the sole suspect or sole medicine
administered and full or partial recovery had occurred
after diclofenac withdrawal were scrutinized. Five of the
ten reports did not include alternative explanations for
rhabdomyolysis such as concomitant medicines and/or
co-morbidities and these were classed as ‘probable’. Two
other reports that did include a co-suspect medicine were
also classified as ‘probable’ for the following reasons. In
one, celecoxib was reported as co-suspect but the patient
recovered following withdrawal of diclofenac only and no
other alternative explanation was found. In the other report,
diclofenac and pantoprazole were reported as interacting
leading to rhabdomyolysis. However, the interaction theory
is not sound and there is no external evidence for proton
pump inhibitors causing rhabdomyolysis; hence this report
was categorized as ‘probable’ for diclofenac. Of these seven
‘probable’ reports in VigiBase, three are shown in Table 3
as they were also published [1, 5, 6] and the remainder are
shown in Table 4.

A further five patients, including the case report from Eri-
trea, developed rhabdomyolysis subsequent to injection-site
tissue necrosis, probably or certainly caused by diclofenac,
so that it was an indirect cause of rhabdomyolysis.
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Suspected duplicates and ‘

. . - . Rhabdomyoslysis cases
ineligble cases identified using qualified for analysis: 70
manual search: 11

No case reports were assessed as showing a ‘certain’
direct causal relationship as no patients were re-challenged.
The majority of the remainder of the reports were assessed
as ‘possible’ as there were co-suspect or concomitant medi-
cines or clinical conditions that could have been alternative
explanations for rhabdomyolysis. This group also included
patients who appeared to develop rhabdomyolysis indirectly
as a result of adverse reactions that were possibly diclofenac
related such as purpura fulminans, hepatic necrosis and
seizures.

3.5 Sub-Group Analysis

3.5.1 Intramuscular Administration

Because the patient in our case history was given diclofenac
by IM administration and IM diclofenac was given in four
fatalities that seemed most likely to be attributable to
diclofenac, we analysed separately the 14 reports where
diclofenac was given IM. There were seven females and
seven males with a median age of 46.0 years (range 1-75
years) in this group. Five described tissue necrosis associ-
ated with the diclofenac injection and one purpura fulmi-
nans, which can be caused by diclofenac injection or infec-
tion. All of these may have caused sufficient tissue damage
that could have led to rhabdomyolysis. It is important to
highlight that in 11 of the 14 cases administered IM (includ-
ing the well-documented case presentation reported from
Eritrea), diclofenac was the sole suspect and, in nine of
these, diclofenac was solely administered. Indications for IM
diclofenac, reported for 11 patients, were arthralgia, spon-
dyloarthropathy, aching joints, lumbago, unspecified pain or
ache, abdominal pain, depression, acute febrile illness and
common cold syndrome (headache, fever and muscle pain).
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Table 4 Unpublished individual case safety reports of rhabdomyolysis associated with diclofenac in the WHO global database with causality

classified as ““‘probable’”

Report number Medicines both Route Indication Time to onset ~ Reaction Action taken Outcome Notes/ refer-
suspected (S) with medicines ences
and Concomi-
tant (C)
1 Diclofenac (S)  Rectal Unknown, 3 days Rhabdomy- Diclofenac Recovered
Bupivacaine Epidural  nNormal olysis withdrawn
© delivery
2 Diclofenac (S) Unknown Myalgia 3 months Rhabdomy- Diclofenac Recovered
Rebamipide (C) Unknown olysis, CK: withdrawn
490.5 TU/L, Rebamipide
bBlood myo- continued
globin: 940
3 Diclofenac (S) Unknown Pain Unknown Rhabdomy- Diclofenac and Recovering Very small
Celecoxib (S) olysis paracetamol amount of
Paracetamol withdrawn; published
©) celecoxib case report
continued evidence
for par-
acetamol
being
causal
4 Diclofenac Unknown Backache Within 5 Rhabdomy- Diclofenac Recovered  Dehydrated
months olysis withdrawn
AKI

Normal ranges: CK: 22-198 IU/L; LDH: 140-280 IU/L

IM intramuscular, CK creatine kinase, AKI acute kidney injury, /U International Unit, L litre, LDH lactate dehydrogenase

3.5.2 Reports with Co-Prescribed Lipid-Lowering Agents

There were 27 reports in which LL agents, known to cause
rhabdomyolysis, were listed as co-suspect, interacting or
concomitant with diclofenac. These included 17 males and
ten females with a median age of 66.0 years (range 41-90).
Indications for diclofenac in these reports were joint-related
(6), other specified musculoskeletal pain (3), unspecified pain
(2), headache (1) and pyrexia (1). For 14 patients the indica-
tion was not stated. Routes of diclofenac administration were
oral (16), IM (2), cutaneous (2), rectal (1) and not stated (6).
At the time of reporting, 17 patients had recovered or were
recovering, three had recovered with sequelae and two had not
recovered from rhabdomyolysis. The outcome for the remain-
ing five was unknown. There were no reports of fatalities,
but for eight patients the rhabdomyolysis was life threatening.

The TTO of rhabdomyolysis was assessed from the start
dates of diclofenac and LL agents. The median TTOs for
diclofenac, where stated precisely (ten reports), was 4.5 days
(range 0—19). Two other reports gave TTOs for diclofenac of
2-3 months and 1-2 years. TTOs for LL agents were stated
in ten reports. For nine reports TTOs for LL agents ranged
widely from 0 days to 9 years (6 within 4 months and three
at 2, 5 and 9 years). In the tenth report, three LL agents were
listed and diclofenac was commenced after the onset dates
for rhabdomyolysis and acute kidney injury (AKI).

The proportion of patients who developed AKI with rhab-
domyolysis in the LL group was 62.9% (17/27) compared
with 37.1% for all of the 70 reports. Diclofenac alone can
cause or exacerbate AKI. Concomitant medicines that may
have contributed to AKI include: angiotensin-converting
enzyme inhibitors (ACEis) and angiotensin 2 receptor block-
ers (A2RBs) (11/27, 40.7%). Only three of the remaining
43 patients in the whole dataset of 70 were taking either
ACEis or A2RBs (7.0%). All eight patients who were taking
the ‘triple whammy’ (NSAID, diuretic and ACEi or A2RB),
which predisposes to renal failure, were in this LL group and
all developed AKI with rhabdomyolysis. Another risk was
that four patients were taking additional NSAIDs concomi-
tantly with diclofenac.

4 Discussion

The multifactorial nature of rhabdomyolysis makes this
causal association challenging. On top of this, several pub-
lished and VigiBase case reports had potential confounders
that would lead to confounding bias. Nevertheless, the short
time interval in a substantial number of reports between
starting diclofenac and onset of rhabdomyolysis suggests
that there is a relationship between the two. Our study
suggests four possible explanations for the close temporal
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relationship between diclofenac use and rhabdomyolysis:
(1) A small number of published and VigiBase case reports
suggest diclofenac may occasionally be directly causal; (2)
diclofenac may be indirectly causal following extensive tis-
sue necrosis with IM injection or other diclofenac-related
adverse reactions; (3) diclofenac may transform subclinical
rhabdomyolysis with LL agents to overt disease and increase
the risk of associated AKI; (4) the relationship may be non-
causal if the symptoms for which diclofenac was prescribed
were due to rhabdomyolysis.

The fact that diclofenac was reported as a sole suspected
medicine and solely administered in a substantial number
of cases shows specificity of the association and, thus,
strengthens causation. To minimize the effect of confound-
ers, causality was assessed using the WHO-UMC criteria.
Reports were sought in which diclofenac was reported as a
sole suspect and the patients recovered following withdrawal
of diclofenac (positive dechallenge) with no reported alter-
native explanations for rhabdomyolysis. These reports, clas-
sified as ‘probable’, provide the best evidence in VigiBase
of a causal relationship between the two. There was also
evidence of an indirect causal effect particularly related to
injection-site necrosis.

The strength of association or IC value was found to be
negative for this combination in VigiBase. This tells us that
rhabdomyolysis has not been more frequently reported than
expected in the WHO global database, which is not in favour
of the causal association. However, disproportionality analy-
sis is a filter that reduces the possibility of missing causal
associations but a lack of a statistical signal should not deter
further investigation if there are well-documented ICSRs
with evidence of causality. The eight published case reports
that associate rhabdomyolysis and diclofenac [1-8] and the
cases reported in VigiBase, submitted by different countries,
indicate that the association is consistent. This observation
is also supported by a study that assessed 8,610 cases of
drug-induced rhabdomyolysis reported to the FDA, in which
100 cases were associated with diclofenac [24]. This is in
excess of the reports from the USA in VigiBase since the
FDA database includes reports from market-authorization
holders of adverse events occurring in non-USA countries
if the medicine is marketed in the USA.

One possible mechanism by which diclofenac could cause
rhabdomyolysis has been hypothesized. An in vitro study
involving artificially expressing human organic anion trans-
porter (hOAT) receptors showed that hOAT3 interacted with
acetaminophen and diclofenac [25]. Expression of hOAT3 is
predominantly in the kidneys but it has been demonstrated
in skeletal muscle using Northern blot analysis. The authors
stated that although precise immunohistochemical analysis
should be performed, it is possible that hOAT3 mediates the
accumulation of NSAIDs in skeletal muscle. Hypothetically
this could lead to the induction of rhabdomyolysis in some

A\ Adis

individuals, but it requires to be substantiated with further
studies [25].

Diclofenac may also indirectly cause thabdomyolysis as a
complication of a known diclofenac-related adverse reaction.
For example, the five reports of injection-site reactions caus-
ing extensive tissue necrosis, where rhabdomyolysis appears
to be a consequence, might be because of muscle injury and
infection. One of the published case reports not in VigiBase
also describes a similar indirect effect through necrotizing
fasciitis that was fatal [7]. The indications in some reports,
such as short-term non-specific muscle pain, suggest that
another explanation for an observed association is the inad-
vertent use of diclofenac to treat early unrecognized rhab-
domyolysis symptoms leading to confounding by indication.

The study also highlights off-label use of diclofenac and
inappropriate IM administration. It is important to reflect
that in 11 of the 14 cases administered IM, diclofenac was
the sole suspect and in nine cases diclofenac was solely
administered. Also, this group was younger on average than
the total dataset, and four of the seven fatalities in the whole
dataset were related to IM injection (three with injection-site
necrosis or purpura fulminans and one due to an overdose
in a child). Prevention of this rare but serious injection-site
reaction should be possible in many cases. As diclofenac
is a commonly prescribed and potentially overused drug,
healthcare professionals need to be aware of the potential
risk and take some measures to prevent or minimize it. Tak-
ing the lowest effective dose for the shortest possible time,
administering deep intragluteal injection into the upper outer
quadrant, and using the Z-track injection method (believed
to be a safe method of IM injection) would prevent or mini-
mize tissue necrosis that triggers rhabdomyolysis [26, 27].

Prevention may also be possible if off-label use, such
as for fever and respiratory symptoms, is avoided and IM
administration is confined to patients for whom there is a
strong indication for this medicine and who cannot take it
by the oral or rectal route. According to the EMA/MHRA
SmPC, therapeutic indications of diclofenac are rheumatoid
arthritis, osteoarthrosis, low back pain, migraine attacks,
acute musculoskeletal disorders and trauma, ankylosing
spondylitis, acute gout, control of pain and inflammation in
orthopaedic, dental and other minor surgery, pyrophosphate
arthropathy and associated disorders [9].

AKI was the most frequently co-reported reaction with
rhabdomyolysis, at 37.1%, which is within the reported range
of 10-50% [14, 28]. However, in the subgroup of patients
taking LL agents with diclofenac, the proportion of AKI was
much higher at 62.9% (17/27). This is an important observa-
tion since development of AKI appears to increase the risk
of a fatal outcome with rhabdomyolysis [28]. It is known
that rhabdomyolysis may be subclinical [29], and, hence,
it is possible that the addition of diclofenac to LL agents
aggravated it or increased the risk of associated AKI. It is
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also possible that diclofenac was prescribed for early and
unrecognized symptoms of rhabdomyolysis in these patients.

During rhabdomyolysis, water is taken up into muscle
tissue leading to extracellular hypovolaemia and therefore
vasoconstriction. Diclofenac blocks the renal prostaglan-
din activity that would allow vasodilatation in the kidney
in these circumstances. Hence, glomerular blood flow is
reduced and renal impairment can occur. Furthermore,
the myoglobin released during rhabdomyolysis is easily
filtered into the urine and causes renal tubular obstruc-
tion [14, 30-32]. Reabsorption of myoglobin can occur
in the proximal renal tubules but any adverse effects of
diclofenac on renal tubules could theoretically inhibit this
reabsorption. As 40% of the patients taking LL agents
were on ACEis or angiotensin receptor blockers and the
majority of these were also taking diuretics, the adverse
effect of diclofenac on kidney function would have been
compounded [33].

4.1 Limitations

This study has some limitations. The cases are captured from
the WHO global database of ICSRs, which holds suspected
cases that vary with regard to their source and complete-
ness. Thus, the authors could not validate the diagnosis of
rhabdomyolysis. Due to lack of denominator information in
spontaneous reporting, this study cannot quantify the inci-
dence of rhabdomyolysis associated with diclofenac. The
subgroup numbers and numbers of fatalities are small so that
larger studies are needed to confirm or refute the hypotheses
generated from the observations.

4.2 Conclusion

In conclusion, the plausible temporal relationship, speci-
ficity and consistency of the association observed, and the
suggested possible biological mechanism, are in agreement
with several Bradford Hill criteria. In addition, the cases
with positive dechallenge and the published and VigiBase
cases fulfilling WHO-UMC causality criteria suggest a pos-
sible causal link between diclofenac and rhabdomyolysis.
It is, however, important to note that this causal inference
is made based on the limited available information in the
medical literature and WHO global database of ICSRs; thus,
conclusions could change in the future with studies that may
strengthen or weaken the evidence.

Rhabdomyolysis is a life-threatening condition that
could lead to complications such as metabolic instability,
acute renal failure, disseminated intravascular coagulation
and cardiac arrest [34], and thus avoidance of diclofenac
where possible, early diagnosis and aggressive management
are important to avoid its complications. From a practical
aspect, it is important to reflect on the rare but potentially

fatal reactions related to IM diclofenac, the young age of
those fatally affected, and the increased risk of serious renal
complications of rhabdomyolysis attributed to the concomi-
tant use of LL agents, diclofenac and other agents that may
contribute. As diclofenac is among the commonly prescribed
and potentially overused drugs [35], avoidance of off-label
use and unnecessary IM administration, especially for minor
conditions, and correct administration where it is indicated
are likely to reduce the risk. Also, before diclofenac is pre-
scribed, there needs to be alertness to the possibility that
unexplained musculoskeletal symptoms may be early man-
ifestations of rhabdomyolysis. It is also well known that
combinations of diclofenac with other agents that syner-
gistically adversely affect renal function should be avoided.
Finally, we recommend healthcare professionals be aware
that diclofenac needs to be discontinued if rhabdomyolysis
is suspected.
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