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Fevers are relatively common in rheumatic disease, largely 
due to the fact that the infl ammatory process is driven by 
infl ammatory mediators that function as endogenous pyrogens. 
Since the immune system’s sensors cannot accurately distinguish 
between endogenous and exogenous (pathogen-derived) 
pyrogens a major challenge for physicians and rheumatologists 
has been to decipher patterns of clinical signs and symptoms 
to inform clinical decision making. Here we describe some of 
the common pitfalls and clinical challenges, and highlight the 
importance of a systematic approach to investigating the 
rheumatic disease patient presenting with fever.

Introduction

The onset of fever refl ects an adaptive response of organisms to 
exogenous and endogenous pyrogens. This complex physiological 
reaction, widespread in the animal kingdom, is manifest by 
expression of pyrogenic cytokines, acute phase reactants and 
activation of a myriad of immune, neurological and endocrine 
systems, serving to promote protective host responses. In the 
clinical setting, fever rarely exists as an isolated clinical entity, 
being commonly associated with somnolence, anorexia, malaise 
and fatigue. These signatures are well recognised by physicians 
caring for patients with infl ammatory disease. Nonetheless, 
a major challenge exists in identifying whether the primary 
pyrogenic stimulus is exogenous (eg microbe or toxin) or driven 
by aseptic, endogenous factors. Despite intense research, there 
exist no clear cellular and molecular signatures that discriminate 
between an acute infl ammatory fl are and an acute infectious 
episode in the context of systemic chronic infl ammatory disease 
because induction of immune and infl ammatory mediators is 
very similar. Thus, for the time being, clinical acumen, through 
recognition of patterns of symptoms and signs, remains an 
essential decision-making tool.

Fevers in the context of rheumatic disease

Descriptions of fever in the context of rheumatic diseases date 
back to Hippocrates, with early descriptions of rheumatic 
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fever.1 The modern rheumatologist is frequently faced with 
questions relating to fever, often with respect to investigation 
of fever of unknown origin. Recent studies estimate 
approximately 20% of cases of fever of unknown origin have 
an underlying infl ammatory cause, commonly adult-onset 
Still’s disease (AOSD) and large vessel vasculitis.2 At other 
times, rheumatologists are involved in the assessment of fever 
attributable to an infection complicating immune suppression.

For the purpose of this review, we will consider the relationship 
between fever and the major classes of infl ammatory rheumatic 
diseases in turn. In general we will refer to fever as a body 
temperature above 38°C (accepting defi nitions of the upper 
limit of normal range from 37.5–38.3°C). Appreciating which 
rheumatic diseases are associated with fever is essential for 
deciding how far to pursue alternative causes. 

Monoarthritis and fever

Crystal arthritis

Gout is the most prevalent form of crystal arthritis, 
representing a common primary infl ammatory arthritis 
in adult men. Gout is caused by an accumulation of uric 
acid, precipitating in synovial joints, resulting in a dramatic 
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infl ammatory response. Systemic fever occurs in a minority 
of patients with acute gout, reported in around 9% of cases, 
but as many as 18% of people with polyarticular attacks.3 
Activation of the infl ammasome by uric acid crystals, and 
caspase-dependent processing of pro-interleukin (IL)-1β, 
provide plausible mechanisms for fever in gout. Fever may be 
more prevalent in calcium pyrophosphate deposition disease 
(CPPD) than in gout, being reported in as many as 50% of 
patients.4 There are also numerous reports in the literature of 
CPPD mimicking systemic disease, with fever as a primary 
manifestation.5,6 However, it is important to bear in mind that 
CPPD may fl are in the context of intercurrent infection and 
therefore caution must be taken before attributing a febrile 
episode to CPPD.

Infectious arthritis

While crystal arthritis and septic arthritis can both result in 
fever, it is far more common in the latter type. In 1966, Argen 
reported on 42 cases of septic arthritis, of which only 5 were 
afebrile.10 A more recent prospective study of the clinical 
features of septic arthritis in Scotland reported lower rates 
of fever.11 Fever was described in only 33 (44%), and sweats 
and rigors in only 31% and 16% of patients respectively. The 
fever was less frequent in patients with co-existing rheumatoid 
arthritis (RA), of whom 43% were febrile, compared with 
70% of patients without RA. There are a number of likely 
explanations for these observations, including the suppression 
of the febrile response by anti-rheumatic drugs, as well as a 
rising prevalence of prosthetic joints that may associate with 
more indolent infections. 

Polyarthritis and fever

Presentations with polyarthritis are more likely to be associated 
with underlying autoimmune disease. By and large, this group 
of diseases are less frequently associated with fever. Indeed, 
an acute polyarthritis presenting with fever is more likely to 
be due to viral infection, such as that seen with parvovirus or 
arbovirus (eg chikungunya), where fever is typical.12 

Rheumatoid arthritis

Fever is not common in RA. While most contemporary 
publications regarding RA make no mention of fever at 
all, rheumatologists are familiar with the rare RA patient 
presenting with aggressive disease characterised by fl orid 
polyarticular synovitis accompanied by weight loss and 
fever. This pattern of disease, where the infl ammatory 
burden is substantial, affects less than 5% of patients.13 
Whe n encountered, such manifestations typically prompt 
extensive investigations for alternative diagnoses, especially 
malignancy.

Seronegative infl ammatory diseases

In general, the seronegative infl ammatory arthritides, including 
psoriatic arthritis and axial spondyloarthritis (including 
ankylosing spondyloarthritis), represent conditions with 
distinct cytokine signatures driving the infl ammatory process. 
It is of interest that these diseases do not respond to blockade 

of known pyrogens, such as IL-1 and IL-6. Consistent with 
this, systemic symptoms are generally confi ned to fatigue 
and malaise, with fever and weight loss not reported in the 
published literature.15,16 

Reactive arthritis

Reactive arthritis (formerly Reiter’s syndrome), the clinical 
triad of arthritis, urethritis and conjunctivitis, is an aberrant 
immunological response to recent infection. The two most 
frequent inciting infections are non-gonococcal urethritis 
and gastroenteritis. The relationship with fever is not well 
described. There are a great many published case series of 
reactive arthritis, and few comment on fever. One large series 
that systematically assessed fever reported that not one of 
their 53 patients had experienced high temperature as part 
of their illness.17 Despite the lack of literature base, fever can 
complicate reactive arthritis, but usually in the very early 
phase of the disease when the gastrointestinal symptoms are 
still present. It is therefore worthwhile looking carefully for 
active infection if fever is detected in a patient with reactive 
arthritis.

Systemic infl ammatory diseases and fever

Adult-onset Still’s disease

AOSD is the archetypal febrile autoimmune disease. The 
hallmark of AOSD is fever, which is typically diurnal in 
nature, rising to a peak often above 40°C in the early evening, 
accompanied by a characteristic salmon-pink rash, with both 
the fever and rash subsiding completely within hours.18 It is 
often said that a distinguishing feature of the fever in AOSD 
is the circadian nature of the fever, occurring at the same time 
each day and completely resolving between episodes, unlike 
chronic sepsis where the temperature will often fl uctuate 
erratically and may not return to baseline between spikes. In 
practice, the fever often results in extensive investigation and 
treatment for infection before a diagnosis of AOSD is reached.19 
The benefi cial effects of blocking IL-6 with tocilizumab suggest 
that this pyrogen may underpin fever in this syndrome.

Systemic lupus erythematosus

A hallmark of systemic lupus erythematosus (SLE) is the 
presence of autoantibodies; immune complexes are potent 
pyrogens. Fever is well recognised in SLE and may be 
intermittent, accompanying disease fl ares or present as a 
continuous low-grade daily fever. Early descriptions of SLE 
from the 1950s document fever in active SLE occurring in 
86% of patients.20 However, over the ensuing decades the 
reported incidence of fever attributed to SLE has declined. For 
example, in patients studied between 1980 and 1989, only 41% 
reported fever as a sign of active SLE.21 The decline very likely 
refl ects changes in treatment strategies. The titre, as well as the 
specifi c patterns of autoantibody positivity correlate to clinical 
phenotype, and in the context of fever, it has been observed 
that patients with ribonucleoprotein (RNP) positivity were 
four times more likely to have fever as a manifestation of their 
disease.22 Given that fever can accompany disease and infection 
in SLE, an important clinical challenge in SLE is to distinguish 
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fl are from infection. To this end, C-reactive protein (CRP) 
levels can be a valuable diagnostic aid, as fl ares in SLE tend 
not to cause signifi cant CRP elevations; in the context of SLE, 
a high CRP has a reported specifi city for infection of 84%.23 
This is one of the few instances where acute phase reactants can 
discriminate infection from autoimmunity.

Systemic vasculitis

It is generally the medium to large vessel vasculitides that 
are associated with fever. In total, 60% of patients with 
polyarteritis nodosa and eosinophilic granulomatosis with 
polyangiitis (formerly Churg–Strauss syndrome) present with 
fever.24,25 Fever is recognised, but less frequent, in patients with 
granulomatosis with polyangiitis ((GPA) formerly Wegener’s 
Granulomatosis), with only a quarter of patients having fever 
documented at presentation.26 This lower prevalence of fever 
in GPA refl ects patients presenting with a limited pattern of 
disease, confi ned to the orbits and upper respiratory tract. For 
example, from a detailed review of 13 patients with limited 
ocular disease, only 5 had evidence of systemic involvement 
and none had documented fever.27

Giant cell arteritis, the most common large vessel vasculitis, 
presents with fever in a third of patients.28,29 Takayasu’s 
arteritis is also an important cause of fever, although the fevers 
are predominantly noted early on in the disease course.30 
In a Takayasu’s cohort in Mexico, fever was noted in 20% of 
patients overall, however fever was present in all the ‘pre-
pulseless’ patients.31 Takayasu’s arteritis should be considered 
an important differential in patients with recurring fever and 
unexplained elevations in infl ammatory markers.

Drugs and fever

Drugs are an established cause of fever, and in an era of 
growing levels of polypharmacy, drug fever is a phenomenon 
that will remain prevalent in years to come. The list of 
causative drugs is long, and beyond the scope of this 
review. However, those familiar to the rheumatologist 
include allopurinol and sulphalasazine, responsible for over 
5% of cases of drug rash with eosinophilia and systemic 
symptoms (DRESS).33,34 Anti-tumour necrosis factor (TNF) 
therapy, a mainstay of treatment for RA, is associated with 
a lupus-like syndrome, manifesting as a malar rash and 
worsening arthralgia, without serious visceral involvement.35 
Interestingly, in the original report, fever was a prominent 
feature.36

While some drugs may cause fever, a more serious concern 
to the rheumatologist is the fact that drugs may also mask 
fever and hide clues to infection that may complicate immune 
suppression. Aspirin was one of the fi rst anti-rheumatic 
drugs used, with recognition that it had the ability to both 
reduce joint infl ammation and also fever.37 NSAIDs that are 
widely used as symptomatic treatment for musculoskeletal 
pain are also effective anti-pyretics, raising the potential for 
these drugs to mask the febrile component of fever-associated 
syndromes. Studies exploring the impact of steroids on 
pyrogen release date back to the 1970s.38 Steroids can mask 
not only fever, but also many other aspects of systemic 
infection, with the ‘silent abdomen’ representing a classic 
missed diagnosis in acute care.

More recently, the introduction of the biological agent 
tocilizumab has provided another example of the potential for 
a drug to suppress an infl ammatory response. Tocilizumab is a 
monoclonal antibody that blocks the IL-6 pathway that should 
predictably blunt pyrogenic response. Following on from this, 
there are a growing number of case reports observing a striking 
absence of the usual signs of infection (fever and elevated CRP) 
in patients receiving tocilizumab for RA.40–42

Concluding remarks

The prevalence of fever in different infl ammatory diseases is 
likely to be dictated by the production of specifi c pyrogens 
(eg IL-1, IL-6 and immune complexes). Distinct patterns of 
response to targeted biological therapies in different diseases 
would seem to support this. A rule of thumb remains that fever 
must prompt systematic and robust investigation to exclude 
infection, as the rheumatologist’s armamentarium consists of 
many drugs that may suppress immunity, and to administer 
these in the context of active infection can be catastrophic. ■
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