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Clinical Features of Myositis:  
Arthritis, Raynaud Phenomenon, 
Constitutional
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 Introduction

Idiopathic inflammatory myopathies (IIM) repre-
sent a group of heterogeneous systemic autoimmune 
disorders that encompass not only muscle and skin 
disease but many extramuscular features including 
arthritis, Raynaud phenomenon (RP) and constitu-
tional symptoms. These features often predate mus-
cle weakness and will be discussed in this chapter.

 Arthritis and Arthralgia

Arthritis and arthralgias are common in patients 
with myositis occurring in up to 90% of patients [1, 
2] at some point in their disease course, with a 
higher incidence in those with anti-synthetase syn-
drome (anti-SS). Arthralgia is the presenting symp-
tom in 21–31% [3, 4] of patients with anti-SS but 
increases to 88% if patients also have anti- cyclic 
citrullinated peptide (anti-CCP) antibodies [3]. 
This group of patients may represent a rheumatoid 
arthritis/anti-SS overlap, more overt in some cases 
than others. Three general patterns of joint involve-
ment have emerged. The most common symptom 
is a symmetrical polyarthritis mainly affecting 
metacarpophalangeal (MCP) joints, proximal inter-
phalangeal (PIP) joints, wrists and knee joints, 
while 25% have isolated arthralgias, and about 
15% develop a subluxing arthropathy mainly 
affecting the distal interphalangeal joints (DIP) [5].
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Key Points to Remember
• Effects of idiopathic inflammatory 

myopathies are not confined to muscles.
• Arthritis typically manifests in patients 

with anti-synthetase syndrome, where it 
most commonly presents with sublux-
ation without erosions.

• Patients with anti-synthetase syndrome 
and rheumatoid factor or anti-cyclic 
citrullinated peptide antibodies are more 
likely to have an arthritis with erosions, 
a distribution which is rheumatoid-like.

• Raynaud phenomenon is more prevalent 
in patients with anti-synthetase syn-
drome, and nail-fold capillaroscopy can 
provide diagnosis, prognosis and treat-
ment response.

• Fever is most commonly described in 
anti-synthetase syndrome.

• Myalgia is a frequently reported symp-
tom, specifically in statin users and 
those with necrotising myopathy.
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Within the subgroup of anti-SS, there is a 
higher prevalence of arthritis in patients with the 
Jo-1 autoantibody. Up to 75% of patients with 
this antibody will develop arthritis or arthralgia 
and is the presenting clinical feature in 24% of 
patients [2, 6]. The majority of patients with anti-
Jo-1 anti-SS and arthritis develop a symmetrical 
polyarthritis without erosions (most commonly 
affecting the small joints of the hands) (66%) [7]. 
A subluxing arthropathy is described in nearly 
20% of patients [3, 5, 8] and is rarely found in 
other forms of IIM [9].

Patients with anti-Jo-1 anti-SS and a sublux-
ing arthropathy exhibit a predominately deform-
ing non-erosive arthropathy, mainly affecting the 
interphalangeal joint of the thumb and DIPs. 
This can be associated with periarticular calcino-
sis, although calcinosis in this subgroup is rare 
[8]. Patients with subluxing arthropathy tend to 
experience a longer time interval between joint 
onset of symptoms and diagnosis of anti-SS 
compared to the symmetrical polyarthritis and 
arthralgia of anti-SS patients [5]. Subluxing or 
deforming non-erosive arthropathy is also seen 
in patients with anti-Jo-1 sine myositis, although 
the frequency is low [10].

Although the commonest anti-SS autoanti-
body to be associated with arthralgia is anti-Jo-1, 
this symptom is also commonly described in 
patients with anti-EJ and anti-KS.  Anti-PL-7 
makes up 2–5% of the anti-synthetase spectrum 
and leads to an erosive arthritis in around 60% of 
patients [2, 11]. Arthritis and arthralgia symptoms 
are less commonly seen in patients with any of the 
other antibodies associated with the anti-SS.

 Rheumatoid Factor (RF) and Anti-CCP 
Positivity in Idiopathic Inflammatory 
Myopathies

RF and anti-CCP antibodies are positive in about 
45% and 30% of patients with anti-SS, respec-
tively [9]. These patients are significantly more 
likely to develop an inflammatory arthropathy 
during their disease course (100% vs. 41% anti-
CCP positive vs. negative) [3]. The number of 
joints involved is also significantly higher in 

patients with anti-SS and anti-CCP (+) than those 
with just anti-SS [3].

It is the combination of anti-Jo-1 anti-SS and 
anti-CCP/RF, which seems to have the strongest 
association with an inflammatory erosive arthrop-
athy. At disease onset, anti-CCP and RF are posi-
tive in anti-Jo-1 (+) patients with arthritis in 
about 30% and 13.5%, respectively [3], whereas 
only 8% of patients without arthritis at disease 
onset were positive for RF, and 1.5% were posi-
tive for anti-CCP. The majority of these patients 
with anti-CCP and RF autoantibodies will 
develop an inflammatory arthropathy later during 
the course of their disease. As a result, nearly a 
third of patients with anti-SS and anti-CCP are 
misdiagnosed as having rheumatoid arthritis for 
up to 2 years [3].

The question as to whether this subgroup of 
patients with Jo-1 autoantibodies and anti-CCP 
represents a distinct subgroup or an overlap con-
dition remains to be settled. There are strong 
similarities in this subgroup with rheumatoid 
arthritis (erosions and distribution of joint 
involvement), with some arguing that the anti- 
CCP (+) status gives more rise to earlier joint 
involvement rather than two overlapping condi-
tions. It is clear that when diagnosing an inflam-
matory arthritis, anti-SS must remain in the 
differential regardless of anti-CCP status.

 Radiographic Findings of Arthritis

Plain radiographs most frequently demonstrate 
a non-destructive arthropathy in anti-SS [9]. 
Two distinct groups of destructive radiographic 
findings have been described. The first group is 
characterised by erosions in the PIP and MCP 
group, with ankyloses of the wrist, and are more 
likely to be anti-CCP and RF positive [6]. The 
other group is almost exclusively anti-Jo-1 posi-
tive and demonstrates subluxation at the CMC 
joint of the thumbs with periarticular calcifica-
tion, and these findings are independent of anti-
CCP or RF status [9]. Radiographic erosions are 
seen more frequently in patients with anti-SS 
and anti-CCP or RF positivity [3, 7]. In patients 
who are anti-Jo-1 positive with erosions on their 
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plain radiograph, 53% are IgM RF positive and 
27% anti-CCP positive [7].

It is important, therefore, for any patient who 
presents with an inflammatory arthropathy or 
arthralgias to be assessed and tested for both 
rheumatoid arthritis and an accompanying 
inflammatory myopathy. This is particularly rel-
evant given the joint symptoms can predate the 
muscle weakness by several years.

 Raynaud Phenomenon (RP)

Raynaud phenomenon (RP) affects up to 40% of 
patients with IIM and is a more prominent 
symptom in dermatomyositis (DM) over poly-
myositis (PM) (39% vs. 19%) [12]. Among all 
myositis patients, those with anti-SS are most 
typically affected. The non-Jo-1 anti-SS patients 
(anti- PL7, PL12, EJ, OJ, KS and Zo) are more 
likely to have RP as a presenting symptom com-
pared to a minority of anti-Jo-1 (+) patients 
(25% vs. 7%, respectively) particularly patients 
with anti- PL- 12 and anti-PL-7 antibodies [13–
15]. RP can precede any other symptoms of 
myositis by a median of 13  months (IQR 
12–48 months) [7]. Up to 40% of anti-Jo-1 (+) 
patients will develop RP during their disease 
course [7].

Of patients with DM, it is those with anti- 
transcriptional intermediary factor-1ɣ antibodies 
who are less likely to have RP, arthritis or arthral-
gia compared to other patients with DM [16].

Nail-fold capillaroscopy and thermography 
are useful for early diagnosis and provide prog-
nostic value, with abnormal findings being iden-
tified in 42–90% of patients with IIM [17, 18]. 
These abnormalities include disorganised vascu-
lar array, enlarged and giant capillaries, capillary 
loss and a scleroderma-like pattern, with these 
findings being documented at a higher frequency 
in patients with DM when compared to PM [17]. 
Capillaroscopic alterations are more specific for 
patients with DM, especially microhaemorrhages 
and capillary enlargement, and these alter with 
disease activity and severity [18]. Shorter disease 
duration is associated with more severe changes 
in all IIM patients on nail-fold capillaroscopy, as 

well as a scleroderma pattern of capillary loss in 
DM patients [17].

Abnormalities in nail-fold capillary findings 
have been shown to be associated with systemic 
changes. Paraneoplastic myositis is associated 
with its own characteristic capillaroscopy pat-
tern, while patients with interstitial lung dis-
ease have a significantly higher capillary score 
[18]. DM patients with a scleroderma pattern of 
nail- fold capillary changes are more likely to 
have a higher creatine kinase on serum testing 
and a higher VAS score of muscle disease activ-
ity [19]. Muscle disease activity was also asso-
ciated with loss of capillaries, whereas 
cutaneous disease was associated with 
haemorrhages.

Improvement in nail-fold capillaroscopy find-
ings such as irregularly enlarged capillaries, 
haemorrhages and loss of capillaries is seen with 
global disease response to immunosuppression 
[19, 20]. Thus, monitoring for these changes may 
have some use in evaluating disease activity and 
response to treatment.

 Constitutional Symptoms

Constitutional symptoms (comprising fever, 
weight loss, fatigue and myalgia) occur in 
40–70% of patients with IIM, specifically those 
with anti-SS (particularly anti-Jo-1 (+)) and those 
with necrotising myopathy [21, 22].

 Fever

Overall, fever is not a common finding in myosi-
tis, except in all forms of anti-SS [15]. In anti-SS, 
fever is a presenting symptom in 25% of patients 
and is reported in up to 40% of patients during 
their disease course [7, 15]. It often manifests 
during disease relapse in those with an estab-
lished diagnosis of anti-SS. Fever is commonly 
associated with the juvenile variant of DM, which 
is discussed more completely in Chap. 10 [23].

Weight loss is more commonly reported in 
anti-SS than in other forms of IIM [24], where it 
corresponds to disease activity in 50% patients.
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 Fatigue

Fatigue is a major symptom that patients feel 
needs to be addressed further [25]. In a small sub-
set of patients, it is the presenting symptom of 
IIM (up to 3.5%) [13]. IIM patients report signifi-
cantly lower scores on health assessment ques-
tionnaires compared to healthy controls. This 
appears to be a reflection of subjective reduced 
physical functioning, body pain, impaired social 
functioning and mental health [26] and is inde-
pendent of disease activity.

Other studies have supported this finding that 
fatigue is independent of disease activity in the 
adult IIM population. Both VO2 peak and tests of 
endurance and strength were unrelated to patient- 
reported fatigue measures [27, 28].

Forty-four percent of patients with JDM report 
a significant sleep disturbance, which is strongly 
correlated with fatigue scores using the PedsQL 
questionnaire [29]. However, fatigue was associ-
ated with disease activity in the juvenile popula-
tion. Increasing fatigue had a significant negative 
impact on quality of life. Fatigue appears to also 
be related to disease-modifying antirheumatic 
drug (DMARD) use in this cohort, most specifi-
cally methotrexate use; however, it is unclear 
whether this is purely due to the medication or 
due to severity of disease requiring DMARD use.

 Myalgia

Myalgia is defined as muscle pain without eleva-
tion of creatine kinase levels in the serum. 
Patients with both PM and DM have a 75% 
cumulative risk of developing myalgia during 
their disease course [12]. Those particularly vul-
nerable are patients on statins (up to 10% of statin 
users) and those with a necrotising myopathy 
(over 40%) [22, 30], and this represents one of 
the leading causes of statin discontinuation. 
Myalgia is also associated with younger age of 
IIM disease onset [31] .

There is a suggestion (not yet confirmed) that 
patients with statin-induced myalgia have a dis-
tinct molecular signature of mitochondrial stress 
and affected muscles show altered gene expres-

sion of immunity and inflammation and altered 
cellular signaling, compared to asymptomatic 
patients on a statin [32].

Significantly lower vitamin D levels have 
been reported in patients with statin-induced 
myalgia compared to those without any symp-
toms; however, low vitamin D levels do not pre-
dict those who will become symptomatic prior to 
treatment initiation [33, 34]. Rather, low vitamin 
D is associated with an increase in myalgia symp-
toms in those who develop statin-induced 
myopathy.

 Conclusion

Extramuscular manifestations of IIM remain a 
prominent feature. Arthritis, RP and fever are 
features most commonly reported in anti-SS and 
can predate any symptoms of active myositis by 
over 12 months. This emphasises the importance 
of keeping IIM within the differential of a patient 
presenting with an inflammatory arthritis, RP or 
fever even in the absence of typical muscle weak-
ness or DM rashes. The extramuscular manifesta-
tions can serve to risk-stratify patients, as well as 
provide an early opportunity for diagnosis of IIM 
prior to the onset of characteristic features of 
muscle weakness.
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