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Learning objectives
You will learn:

• The features and pathophysiology of  the paediatric multisystem Kawasaki-like inflammatory syndrome 
related to SARS-CoV-2 infection

• Most recent data on diagnosis, classification, outcome assessment and treatment of  axial spondyloarthritis, 
including radiographic and non-radiographic forms

• Psoriatic arthritis outcome assessment in clinical practice and trials

• Current concepts in diagnosis, therapy and long-term management of  patients with giant cell arteritis

• An overview of  recent osteoarthritis clinical trials

• The importance of  imaging techniques in the assessment of  patients with connective tissue diseases

• The impact of  fatigue on patients with chronic inflammatory rheumatic conditions

• The role of  dietary intervention in rheumatic and musculoskeletal diseases. 

SARS-CoV-2 related multisystem 
inflammatory syndrome in children (MIS-C)

Lauren Henderson, Attending Physician, Boston Children’s Hospital, Massachusetts, USA

Faster initiation of immunomodulation improves outcomes of 
COVID-19 related MIS-C.

MIS-C was first noted in COVID-19 epicentres 

in Europe where initial patients were severely 

ill with features of  Kawasaki disease and toxic 

shock syndrome. Three MIS-C case definitions 

are currently widely used – the Royal College 

of  Paediatrics PIMS-TS, the Centres for Disease 

Control (CDC) MIS-C, and the World Health 

Organization (WHO) MIS-C.1 As reported to the 

CDC up to 29 March 2021, MIS-C had a sex 

distribution of  59% male and was most commonly 

reported in those aged 5-9 years (Figure 1), with 

varying ethnic distribution. 

Figure 1.  Age distribution of COVID-19 MIS-C as 
reported to the CDC
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Clinical features of MIS-C

Numerous reports of  MIS-C in children and 

adolescents indicate that all patients have chills 

and fever upon admission with other common 

presenting symptoms being gastrointestinal, 

dermatologic, mucocutaneous and lower 

respiratory (Figure 2); notable is the high 

prevalence of  cardiac dysfunction or depression 

(Figure 3).2,3 

Figure 2.  Syndrome clusters according to age group among patients with MIS-C2

Symptom category 0–5 years (N=31) 6–12 years (N=42) 13–20 years (N=26)

Dermatologic or mucocutaneous 87.1 78.6 61.5

Gastrointestinal 74.2 83.3 80.8

KD or atypical KD 48.4 42.9 11.5

Myocarditis 38.7 50.0 73.1

Neurologic 12.9 38.1 38.5

Percent of patients

0–38.4 38.5–46.2 46.3–66.1 66.2–79.0 79.1–100

Dermatologic or mucocutaneous: rash, conjunctivitis, swollen hands or feet, mucosal changes
Gastrointestinal: abdominal pain, nausea or vomiting, diarrhoea
KD or atypical KD: determined by discharge diagnosis or ICD-10 code
Myocarditis: determined by discharge diagnosis or ICD-10 code
Clinical myocarditis: cardiac dysfunction on echocardiography with an elevated troponin level or pro-BNP or BNP 
and cardiac dysfunction or arrhythmia on electrocardiography
Neurologic: headache, altered mental status, confusion

Figure 3.  Cardiovascular involvement in patients with MIS-C3
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Laboratory features of MIS-C

Most patients show four or more laboratory 

biomarkers indicating inflammation. The majority 

had an elevated erythrocyte sedimentation 

rate (ESR) or C-reactive protein (CRP) level, 

lymphocytopenia, neutrophilia, elevated 

ferritin level, hypoalbuminaemia, elevated 

alanine aminotransferase level, anaemia, 

thrombocytopenia and an elevated d-dimer level, 

prolonged international normalised ratio (INR), or 

elevated fibrinogen level.3 

Diagnostic challenges
Discriminating MIS-C from other febrile illnesses 

is challenging; conjunctivitis, mucosal changes, 

abdominal pain that is typically severe and a 

lower platelet count may be suggestive of  MIS-C. 

An older patient with high-level and prolonged 

fever, rash, severe abdominal pain, and neck pain 

or stiffness with a history of  suspected SARS-

CoV-2 exposure, should be referred.4 Bacterial 

infections must be considered as an alternative 

diagnosis. Platelet count and CRP at admission 

may predict outcomes, and factors that are 

associated with severe MIS-C include:5,6

• >5 years old

• Ferritin >1 400ng/ml

• Procalcitonin >1.0ng/ml

• BNP >100pg/ml.

Discriminating MIS-C from other febrile 
illnesses is challenging; conjunctivitis, 
mucosal changes, abdominal pain that 
is typically severe and a lower platelet 

count may be suggestive of MIS-C

Treatment considerations

Both the American College of  Rheumatology 

(ACR) and the PIMS-TS offer up-to-date guidance 

for treatment of  MIS-C; both recommended 

2g/kg intravenous immunoglobulin (IVIG) based 

on ideal body weight as first-line treatment for 

hospitalised MIS-C, and varying doses of  IV 

methylprednisolone first-line in the presence 

of  shock or organ threatening disorders. IV 

methylprednisolone is recommended second-

line or for treatment intensification in refractory 

disease. The ACR recommends anakinra for 

additional immunomodulation for refractory 

disease, whereas PIMS-TS recommends the use 

of  infliximab. Faster initiation of  immunomodulation 

improves outcomes in MIS-C. There is a variable 

approach to anticoagulation, although low-dose 

aspirin is recommended for all MIS-C patients.7,8

Non-radiographic or radiographic axial 
spondyloarthritis – does it matter? 

Atul Deodhar, Professor of Medicine, Oregon Health and Science University, Portland, USA

With poor agreement in X-ray readers (most likely between grades 
1-2), the distinction between nr- and r-AxSpA becomes arbitrary.

Patients with axial spondyloarthritis (AxSpA) can 

have very different clinical phenotypes.  Professor 

Deodhar considered the question of  whether it 

matters to distinguish between non-radiographic 

(nr-) and radiographic (r-) AxSpA when making a 

diagnosis in clinical practice and when planning 

treatment, as the current consensus is that they 

are two ends of  the same disease spectrum. 

There are numerous misconceptions about 

the differences between nr- and r-AxSpA and 

their diagnosis (Table 1). Rates of  radiographic 

progression from nr-AxSpA to r-AxSpA are 

unclear, current evidence indicates a 10-40% 

progression over two to ten years and a 50% 

lifetime risk. 



4  I  JULY 2021

What’s new: Rheumatology

Predictors of  the development and progression of  radiographic damage include:9  

• Baseline structural damage on X-ray and mag-

netic resonance imaging (MRI)

• CRP

• HLA-B27 positivity

• Cigarette smoking

• Younger age

• Male sex.

Table 1. Misconceptions and reality: nr- vs r-AxSpA

Misconception Reality

If there is radiographic sacroiliitis, it is not nr-AxSpA nr-AxSpA is a misnomer: unilateral or bilateral grade 1 
or unilateral grade 2 sacroiliitis is still nr-AxSpA

If there are syndesmophytes, with normal sacroiliac 
joint (SIJ) X-ray, that is r-AxSpA

Distinction between nr- and r-AxSpA is based on SIJ 
X-ray only; normal SIJ with syndesmophytes (rare) is 
still nr-AxSpA

With poor agreement in X-ray readers (most likely between grades 1-2), the distinction between nr- and r-AxSpA 
becomes arbitrary

Inflammatory back pain (IBP) = SIJ inflammation IBP is a clinical construct, NOT a disease; 85% of 
patients with IBP have no SIJ inflammation, use of 
biologics for IBP should be avoided

Presence of IBP is required to diagnose AxSpA IBP helps, but is not required to diagnose AxSpA; 
up to 40% of AxSpA patients may have ‘mechanical’ 
sounding back pain.

AxSpA classification criteria (Table 2) should not 

be used to make a diagnosis as the inappropriate 

use of  this definition has led to erroneous 

diagnosis of  nr-AxSpA in patients having two 

‘white spots’ on SIJ MRI.10 Using data-driven 

definitions for active and structural MRI lesions in 

the SIJ has positive predictive values ≥95% for the 

positive clinical diagnosis of  AxSpA:11   

• Definite active lesion typical of AxSpA 

Four SIJ quadrants with bone marrow oedema 

at any location or at the same location in three 

consecutive slices

• Definite structural lesion  

Any one of  three SIJ quadrants with erosion or 

five with fat lesions, erosion at same location 

for two consecutive slices, fat lesions at same 

location for three consecutive slices, or pres-

ence of  a deep (≥1cm) fat lesion. 

Table 2. Positive MRI for classification of AxSpA

• Based on active inflammatory SIJ lesions
• Subchondral or periarticular bone marrow oedema highly suggestive of sacroiliitis
• ≥2 bone marrow oedema lesions on a single SIJ slice and/or ≥1 lesion on two consecutive slices.

Objective evidence of  inflammation is required for 

treatment success in nr-AxSpA and there may be 

a differential response between nr- and r-AxSpA 

to some biologics. It is controversial whether 

nr-AxSpA with no objective signs of  inflammation 

should be treated, as randomised controlled trials 

(RCTs) show that biologics have no efficacy in 

these patients. However, it is important to consider 

the spine/posterior elements because MRI is 

limited to SIJ, that CRP is not a very sensitive 

marker of  inflammation in AxSpA, the question of  

whether biologics only work through inflammation 
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control, and furthermore, if  convinced of  the 

nr-AxSpA diagnosis, should the patient not be 

treated with the best drug irrespective of  signs of  

active inflammation? 

Differentiating between nr- and r-AxSpA may 

allow for successful withdrawal or dose reduction 

in nr-AxSpA patients in remission, as evidenced 

by the RE-EMBARK, ABILITY-3 and C-OPTIMISE 

studies. 

Psoriatic arthritis outcome assessment
Laura Coates, Senior Clinical Research Fellow, University of Oxford, United Kingdom

Pain and fatigue should be combined and used in individual patient 
outcome assessment.

It is well established that psoriatic arthritis (PsA) 

may affect many domains including arthritis, 

enthesitis, dactylitis, spondylitis, uveitis, and 

other extra-articular manifestations such as the 

metabolic syndrome. Disease activity in these 

domains may wax and wane in concert or be 

divergent, contributing to the somewhat greater 

complexity of  assessment of  PsA. There have 

been efforts to develop a composite outcome 

measure of  disease activity to identify all aspects 

of  PsA in a continuous activity measure. It is 

important to remember that outcomes that are 

of  concern to the patient (Table 3) may differ 

from the composites developed by clinicians and 

researchers; pain and fatigue feature prominently 

for the patient.12 

An observational DANBIO Registry study13 

has found that fatigue in PsA is driven by 

inflammation, disease duration and chronic 

pain. The question then arises, “Should pain and 

fatigue be combined in outcomes measures?”. 

There is the need for consensus on the best 

assessment tools to be used and both activity 

and impact should be measured. Current 

recommendations from the Group for Research 

and Assessment of  Psoriasis and PsA (GRAPPA) 

are to use the psoriatic arthritis disease activity 

score (PASDAS) for clinical trials and minimal 

disease activity (MDA) as the treatment target.14

Table 3. Outcomes from treatment that are 
thought important by PsA patients12

• Pain
• Fatigue
• Physical fitness
• Halt/slow joint damage
• Quality of life and wellbeing
• Work
• Side effects of treatment
• Mobility
• Independence
• Mood and emotions.

There are advantages to using single and 

composite measures in assessing PsA (Table 

4). Individual features that comprise different 

composite measurement scores are outlined in 

Figure 4, each with differing weighting of  different 

PsA disease domains. Linear scores may provide 

interpretable and quantifiable biometrics between 

composite clinical measures, but they may not 

accurately represent all patients, whereas binary 

scores can define disease targets and support 

treatment decisions. Despite the favourable 

properties of  recommended composite scoring, 

their use in clinical practice may be hampered 

by their complexity and therefore require careful 

planning if  to be used; simplified scoring such as 

3VAS (patient global, patient skin and physician 

global) and 4VAS (physician global, patient pain, 

joint and skin) show promise.12,15
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Table 4. Advantages of individual and composite measures

Individual measures Composite measures

• Allow accurate estimation of disease activity in each 
domain

• May influence choice of treatment given differential 
efficacy

• May be primary outcome for study focused on single 
domains.

• Allow estimation of overall disease activity
• May influence treatment decisions given overall 

disease burden
• Provides an efficient primary outcome for studies to 

assess overall efficacy (small sample size).

Figure 4. Composite scores for assessing PsA outcomes

CPDAI
5 domains

Combination of  
activity and impact

PASDAS
Weighted score

Globals weighted heavily 
including CRP

GRACE
Mean of  

desirability functions

MDA
Binary target only

Phys 
global

Pt global Joints Enthesitis Dactylitis
Axial 

disease
Skin Function QoL

Lab 
measure

CPDAI

PASDAS

GRACE

MDA

Giant cell arteritis
Sarah Mackie, Associate Professor, University of Leeds, United Kingdom

A fast-track assessment approach in combination with colour 
duplex sonography of the temporal arteries and large vessels 
contributed to a substantial reduction in permanent visual loss 
in 63 patients with GCA by shortening the time to diagnosis and 
treatment initiation.

Professor Mackie recommends the use of  the 

EULAR recommendations for the management 

of  large vessel vasculitis and the British Society 

for Rheumatology guideline on diagnosis and 

treatment of  giant cell arteritis (GCA). The 

ACR/Vasculitis Foundation guideline is still in 

preparation.16-19

A fast-track assessment approach in combination 

with colour duplex sonography (CDS) of  the 

temporal arteries and large vessels, recently 

validated as a diagnostic methodology for 

GCA, contributed to a substantial reduction in 

permanent visual loss in 63 patients with GCA by 

shortening the time to diagnosis and treatment 

initiation compared with 97 patients who were 

evaluated with the conventional approach.20
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Diplopia is uncommon as a presenting symptom 

of  GCA; a retrospective multicentre comparison 

of  clinical characteristics of  diplopia from GCA 

with age-matched controls who had diplopia 

from other aetiologies found that most patients 

with diplopia from GCA had concerning systemic 

symptoms and/or elevated inflammatory markers, 

ocular ischaemic lesions were also more common 

(p<0.001).21

The vertebral artery halo sign was strongly 

associated with ischaemic stroke (p<0.001) in a 

retrospective study of  91 patients with GCA, and 

it was found that previous corticosteroid treatment 

decreased positive CDS findings. Stroke cases 

in GCA patients disproportionally affected the 

posterior cirulation.22 The percentage of  halo 

signs on the ultrasound of  patients without a 

diagnosis of  GCA is low. A study of  305 patients 

showing the presence of  halo sign with temporal 

artery colour Doppler ultrasound found that 4.6% 

were without a final diagnosis of  GCA; alternate 

diagnoses included polymyalgia rheumatica 

(29%), atherosclerosis (21%) and 7% each for 

T-cell non-Hodgkin lymphoma, osteomyelitis of  

the skull base, primary amyloidosis associated 

with multiple myeloma, granulomatosis with 

polyangiitis, neurosyphilis, urinary sepsis and 

narrow-angle glaucoma.23  

The vertebral artery halo sign was 
strongly associated with ischaemic 

stroke (p<0.001) in a retrospective study 
of 91 patients with GCA

A study evaluating glucocorticoid dosages and 

serologic findings in 187 patients with GCA 

randomised to receive either tocilizumab plus 

prednisone taper or placebo plus prednisone 

taper found that most GCA flares (72%) occurred 

while patients were still receiving prednisone. 

Acute-phase reactant levels were not reliable 

indicators of  flare in patients treated with 

tocilizumab plus prednisone or with prednisone 

alone. Within the placebo arm, 34% had normal 

CRP and 31% had normal ESR at the time of  

flare. The addition of  tocilizumab to prednisone 

facilitated earlier GCA control (Figure 5).24 

Figure 5. Disease control during the first 52 weeks of treatment in all patients24
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Osteoarthritis clinical trials
Xavier Chevalier, Professory of Rheumatology, Henri Mondor Hospital, Creteil, France

Little good news on zoledronic acid infusions or tanezumab, 
but a novel cathepsin K inhibitor (MIV-711) is safe and reduces 
osteoarthritis progression.

When considering the diagnosis and 

management of  osteoarthritis (OA), Professor 

Chevalier recommends the guidance of  the ACR25 

and that of  a review from Katz and colleagues.26 

Is non-pharmacological management of 
OA sufficient?
The BIOTOK RCT on the effect of  biomechanical 

footwear on knee pain in people with knee OA 

found no change in analgesic intake at 24 weeks 

of  follow-up as compared to the control footwear 

group.27 Modest improvements in knee OA 

symptoms have been reported at nine months 

in patients who progressed through a step-wise 

exercise programme (STEP-KOA) which included 

three months of  an internet-based exercise 

programme (step 1). Those participants who did 

not meet the response criteria for improvement 

in pain and function progressed to step 2, three 

months of  biweekly physical activity coaching 

calls. Those not meeting these response criteria 

progressed to in-person physical training visits 

(step 3). The STEP-KOA strategy may be efficient 

for delivering exercise therapies for knee OA.28 

(Old) pharmacological treatments: new 
options? 
A large prospective cohort study29 found the 

association of  regular glucosamine use with a lower 

risk of  all-cause mortality (15%), cardiovascular 

disease mortality (18%), cancer mortality (6%), 

respiratory mortality (27%) and digestive mortality 

(26%). The protective association of  glucosamine 

use against all-cause mortality appeared to be 

somewhat stronger in current smokers than in non-

current smokers. Limitations of  this study are the 

lack of  detailed information on the dosage, forms or 

duration of  glucosamine use, some lifestyle factors 

and the evolution of  body mass index were not 

taken into account; and that regular glucosamine 

use may be a marker for a propensity towards a 

healthier lifestyle.30

A RCT on the effect of  yearly zoledronic acid 

infusions on tibiofemoral cartilage volume among 

patients with knee OA with bone marrow lesions 

found no difference, compared to placebo, on 

pain or size of  bone marrow lesions. These 

findings do not support the use of  zoledronic acid 

in the treatment of  knee OA.31  

Recently published results of  the COLAH trial32 

indicate that 0.5mg colchicine twice daily for 12 

weeks is not effective for reducing osteoarthritic 

hand pain as compared to placebo. The primary 

outcome measure was visual analogue scale 

(VAS) hand pain score (0-100) and the secondary 

outcome measures included tender and swollen 

joint count, grip strength, CRP, and Michigan 

Hand Questionnaire total, function and pain 

scores. 

Future treatments: where are we now? 
The long-term safety and efficacy of  

subcutaneous tanezumab for hip or knee OA has 

been studied in a phase III randomised, double-

blind, active treatment-controlled trial.33 In patients 

previously receiving a stable dose of  NSAIDs, 

tanezumab administered subcutaneously every 

eight weeks for 56 weeks resulted in more joint 

safety events (two- to five-fold) than continued 

NSAIDs, with differences being dose dependent. 

The FDA does not support the view that the 

proposed risk evaluation and mitigation strategy 

for tanezumab will ensure that its benefits 

outweigh its risks.
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The FDA does not support the view 
that the proposed risk evaluation and 
mitigation strategy for tanezumab will 
ensure that its benefits outweigh its 

risks

The safety, efficacy and tolerability of  a novel 

cathepsin K inhibitor, MIV-711, in 24 participants 

with symptomatic, radiographic knee OA 

(Kellgren–Lawrence grade 2 or 3, and pain 

score of  4 to 10 on a numerical rating scale) was 

evaluated in a 26-week randomised, double-

blind, placebo-controlled study with a 26-week 

open-label safety extension substudy. The primary 

outcome was change in pain score and the key 

secondary outcome was change in bone area 

on MRI. MIV-711 was not more effective than 

placebo for pain, but it significantly reduced bone 

and cartilage progression and had a reassuring 

safety profile.34   

The efficacy of  tocilizumab in patients with 

symptomatic hand OA (pain ≥40 on a 0-100 VAS 

despite analgesics and NSAIDs; at least three 

painful joints, Kellgren-Lawrence grade ≥2) was 

evaluated in a multicentre, 12-week, randomised, 

double-blind, placebo-controlled study. Infusions 

of  8mg/kg tocilizumab at weeks 0 and 4 were 

found to be no more effective than placebo for 

pain relief.35  

Imaging of bone to measure strength
Kenneth Pooler, Academic Consultant in Rheumatology and Metabolic Bone Disease, 

Cambridge University Hospitals, United Kingdom

The diagnostic effectiveness of radiofrequency echographic multi 
spectrometry has been confirmed at reference anatomical sites in 
a large series of female patients

The International Society for Clinical Densitometry 

has introduced an addendum to the 2019 

Official Diagnostic Position Statements for CT 

technologies whereby central DXA is preferred 

to spine QCT due to the risks associated with 

increased exposure to radiation (https://iscd.org/

learn/official-positions/adult-positions/). In terms 

of  diagnosis, femoral neck and total hip T-scores 

calculated from 2D projections of  QCT data are 

equivalent to the corresponding DXA T-scores 

in accordance with the WHO criteria. If  central 

DXA cannot be done, treatment can be initiated 

if  the fracture probability, as assessed by QCT of  

the spine using device-specific thresholds and in 

conjunction with clinical risk factors, is sufficiently 

high. With respect to fracture prediction, spinal 

trabecular BMD as measured by QCT has at least 

the same ability to predict vertebral fractures 

as aerial plane BMD measured by central DXA 

in postmenopausal women. Spine ‘fragile bone 

strength’ as estimated by QCT-based finite 

element analysis (FEA) predicts vertebral fracture 

in postmenopausal women and is comparable to 

spine DXA for prediction of  vertebral fractures in 

older men; hip ‘fragile bone strength’ as estimated 

by QCT-based FEA is comparable to hip DXA for 

prediction of  hip fractures in postmenopausal 

women and older men.  

The diagnostic effectiveness of  radiofrequency 

echographic multi spectrometry (REMS),36 a 

recently introduced technology with the benefit of  

having no use of  radiation, has been confirmed 

at reference anatomical sites in a large series of  

female patients spanning from younger and pre-

menopausal to elderly women up to 90 years in a 

multicentre European clinical context. 

https://iscd.org/learn/official-positions/adult-positions/
https://iscd.org/learn/official-positions/adult-positions/
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What is the role of imaging for the 
assessment of connective tissue diseases? 

Annamaria Iagnocco, Professor of Rheumatology, University of Turin, Italy

The prognostic value of lung ultrasound, by the evaluation of 
B-lines which are associated with the development of or worsening 
pulmonary deterioration, has been shown to be effective in large 
numbers of patients with systemic sclerosis.

Professor Iagnocco shared recommendations for 

the appropriate use of  imaging techniques for 

the assessment of  connective tissue diseases 

(CTDs). For musculoskeletal manifestations, 

X-ray is the initial technique for the detection of  

structural abnormalities in the joints whereas MRI 

and musculoskeletal ultrasound (MSUS) have 

greater sensitivity for the detection of  structural 

lesions, synovitis and tenosynovitis. In terms of  

organ involvement, common techniques include 

X-ray, computed tomography (CT), positron 

emission tomography (PET) and MRI.

Lung imaging
The respiratory system is commonly involved 

in CTDs and although there is some overlap, 

each CTD is associated with a characteristic 

pattern of  pulmonary involvement. Novel imaging 

approaches in systemic sclerosis-associated 

interstitial lung disease (SSc-ILD) are described 

in Table 5.37 Automatic quantification of  ILD from 

chest CT in SSc based on the computation of  

the weight of  interstitial lung opacities seems 

to provide an alternative that mitigates the 

subjectivity of  semiquantitative analyses based 

on visual scores.38 Two studies on the use of  
18F-FDG PET scanning in SSc-ILD indicate that it 

could be a useful tool in the assessment of  the 

severity and the prediction of  pulmonary function 

outcome of  SSc-ILD.39,40 The prognostic value 

of  lung ultrasound, by the evaluation of  B-lines 

which are associated with the development of  

or worsening pulmonary deterioration, has been 

shown to be effective in large numbers of  patients 

with SSc.41 

Table 5. Imaging modalities for use in SSc-ILD37

Modality Use in SSc-ILD Advantages Disadvantages

CT, including 
high-resolution CT 
(HRCT)

Standard of care 
for ILD imaging, 
including SSc-ILD

• Very high spatial resolution, 
especially HRCT

• Established quantitative CT 
algorithms for advanced CT 
analyses

• Ionising radiation exposure
• Limited functional 

information provided

MRI Mainly investigated 
at current time

• No radiation exposure
• Can provide functional 

information
• Can be paired with 

molecular probes

• Spatial resolution is less 
than CT

• Lung MRI less readily 
available than chest CT

Ultrasound Mainly investigated 
at current time

• No radiation exposure
• Low cost
• Easily performed

• Primarily informs as to 
pleural and subpleural space
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Neuroimaging in systemic lupus 
erythematosus

Neuropsychiatric systemic lupus erythematosus 

(NPSLE) comprises a disparate collection of  

syndromes affecting the central and peripheral 

nervous system. MRI abnormalities are seen 

in 9–70% of  SLE patients although the clinical 

significance for diagnosis of  NPSLE remains 

unclear; there is poor correlation between 

structural anatomic changes and clinical NP 

manifestations with the exception of  larger 

cerebral infarcts and hippocampal atrophy. 

The most frequent MRI patterns in NPSLE are 

small punctuate hyperintense focal lesions in 

the subcortical and periventricular white matter 

and cortical atrophy, but these may be present 

in patients without NP manifestations and are 

therefore regarded as non-specific.42,43 Advanced 

structural and functional neuroimaging methods 

that characterise functional properties of  the 

underlying pathology are used to determine CNS 

abnormalities; these include:44

• Magnetisation transfer imaging (MTI)

• Diffusion-weighted imaging (DWI)

• Diffusion tensor imaging (DTI)

• Functional MRI (fMRI)

• Magnetic resonance spectroscopy (MRS)

• Single photon emission computed tomography 

(SPECT)

• PET. 

White matter lesions and brain atrophy in 

SLE correlate to cognitive dysfunction, as do 

metabolic and microstructural alterations. The 

number and volume of  white matter lesions 

and atrophy of  the hippocampus and corpus 

callosum in SLE patients evaluated using 

3 Tesla brain MRI to evaluate correlated to 

cognitive dysfunction.45 FDG-PET and DTI in 

adult SLE patients with quiescent disease and 

no history of  neuropsychiatric illness found 

that regional hypermetabolism, associated with 

decreased microstructural integrity and poor 

cognitive performance and not associated with 

disease duration, disease activity, medications, 

or comorbid disease, suggest that this is a 

reproducible, stable marker for SLE-associated 

cognitive dysfunction that may be used for early 

disease detection and to discriminate between 

groups, evaluate response to treatment strategies, 

or assess disease progression.46 

Diagnostic imaging of muscles in 
inflammatory myopathies
MRI is the pivotal imaging modality for 

assessing inflammatory myopathies as it is 

the most sensitive imaging test for detecting 

musculoskeletal abnormalities and can define 

the extent and distribution of  muscle disease. 

Whole-body MRI has the ability to diagnose 

associated extra-muscular diseases such as 

ILD, systemic malignancy and steroid-induced 

osteonecrosis.47,48 Macroscopic differences 

between polymyositis (PM) and dermatomyositis 

(DM) include: 

• DM have patchy muscle oedema and higher 

subcutaneous tissue oedema which typically 

mirrors the distribution of  skin involvement

• PM have more diffuse muscle oedema and 

absence of  subcutaneous involvement

• DM is more associated with the presence of  

calcinosis or calcifications of  non-articular 

tissues.
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Fatigue in patients with chronic  
inflammatory rheumatic conditions

Jette Primdahl Professor in Rheumatology Rehabilitation, University of Southern Denmark, 
Sonderborg, Denmark

The use of multi-dimensional scales such as the BRAF-MDQ 
and the BRAF-NRS to assess the severity, effect and coping with 
fatigue in the patient is recommended.

Fatigue, described as the experience of  intense 

tiredness or exhaustion that is often not related 

to energy exertion and is not relieved by rest, 

may be experienced as a chronic state or as a 

recurrent symptom with fluctuations during the 

day or between days and may have significant 

physical, cognitive, emotional and behavioural 

impact.49,50 Fatigue is common (35-80%) in 

patients with rheumatic diseases and varies in 

severity across diagnoses (Table 6), with younger 

age and shorter disease duration related to worse 

fatigue.51  

Table 6. Reported fatigue in patients from 
different European countries

Disease 
Reporting 

vitality <35%

Rheumatoid arthritis 
Ankylosing spondylitis 
Psoriatic arthritis
Systemic lupus erythematosus
Fibromyalgia
Osteoarthrosis 
Scleroderma

41%
45%
57%
52%
82%
35%
48%

What causes fatigue?
Fatigue is a multidimensional symptom (Figure 6). 

It is of  particular interest that pain intensity, rather 

than inflammation as indicated by CRP and ESR, 

is associated with the experience of  fatigue.52-54

Figure 6. Factors associated with the experience of fatigue in chronic inflammatory rheumatic conditions

Disease related factors
Pain
Sleep disturbance
Comorbidities
Side effects to the medication
Anaemia
(Inflammation)
(Disability)

Cognitive and emotional factors
Depression, anxiety and worries
Illness perceptions
Lack of control, low self-efficacy

Personal, behavioural and social factors
Female gender
Work
Caring responsibilities
Social context, support and relations
Physical activity level

Fatigue
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How can we measure fatigue?

Professor Primdahl recommends the use of  multi-

dimensional scales such as the BRAF-MDQ and 

the BRAF-NRS when assessing the severity and 

effect of  fatigue in the patient and how they are 

coping with the fatigue. Other measures include:

• SF-36 Vitality Subscale

• Profile of  Fatigue

• Multi-dimensional Fatigue Scale

• Functional Assessment Chronic Illness Therapy 

(Fatigue)

• Fatigue Severity Scale

• Checklist Individual Strengths (CIS20R, CIS8R)

• Chalder Fatigue Questionnaire.

The management and treatment of

Non-pharmacological management of  fatigue 

centres on patient education regarding the self-

management of  pain and sleep, as well as pacing 

and prioritising, goal setting and communication 

training. It is also important to support the 

patient to increase their levels of  physical activity. 

Cognitive behavioural therapy and motivational 

interviewing are useful counselling techniques.50  

Treatment with biologics can lead to a small 

to moderate improvement in fatigue, as well 

as through the use of  conventional disease-

modifying antirheumatic drugs (DMARDs) 

to treat inflammation and thus reduce pain. 

The effectiveness of  using NSAIDs, tricyclic 

antidepressants or anti-epileptic drugs for the 

treatment of  fatigue is equivocal. Comorbidities 

and side effects from medications may worsen 

fatigue and it is also important to assess mental 

health to ensure diagnosis and treatment of  

depression.

What should I tell my patients with rheumatic 
and musculoskeletal diseases about diet? 

Elena Nikiphorou, Consultant Rheumatologist, Kings College London, United Kingdom

Very little new data was presented in this session.

Good nutrition is of  benefit to patients with 

rheumatic and musculoskeletal diseases because 

an optimal diet reduces inflammation and the 

risk of  developing comorbidities, as well as 

maintaining a healthy body weight. It is important 

to guide the patient regarding the key features of  

an anti-inflammatory diet (Table 7). 

Table 7. Pro-inflammatory vs anti-inflammatory diet

Pro-inflammatory Anti-inflammatory

• Added sugars
• Low fibre
• High glycaemic index
• High trans fats, saturated fats, cholesterol
• High omega-6 fatty acids
• Limited use of herbs and spices
• Processed foods
• Empty calories.

• Low in added sugar
• High fibre
• Low glycaemic index
• Low saturated and high monounsaturated fat
• High omega-3 fatty acids
• High in phytonutrients
• Whole foods
• Rich in vitamins and anti-oxidants.
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Diet is a powerful means of reducing 
inflammation

It is increasingly accepted that the Mediterranean 

diet, enriched with oily fish and antioxidants, 

should be adopted where possible by those with 

rheumatic diseases as it has been associated 

with reduced inflammation and autoimmunity 

- a reduction in T cell proliferation, reduced 

pro-inflammatory cytokine and autoantibody 

production, and an increase in anti-inflammatory 

cytokine production. Regarding RA, patients 

following the Mediterranean diet have exhibited 

improved CRP, global assessment and disease 

activity score measures, and patients evaluate 

their pain as having improved.55 

The type of diet you choose matters
The Western diet, high in refined carbohydrates, 

salt, sugar and omega-6 fatty acids is, in the 

view of  Dr Nikiphorou, “the greatest promoter 

of  chronic inflammatory conditions”. In terms 

of  inflammation, salt has been associated with 

an increase in the number of  pro-inflammatory 

macrophages and IL-17 levels, an increase in 

TH17 cell potency and a decrease in regulatory 

T cell function. There is a dose-dependent 

relationship between daily sodium intake and 

diagnosis of  RA.56 Regular consumption of  

high-fructose corn syrup sweetened drinks 

has been associated with an increased risk in 

women of  developing RA, and coffee has been 

linked to increased incidence of  seropositive RA 

regardless of  caffeine content.

The Western diet, high in refined 
carbohydrates, salt, sugar and omega-6 

fatty acids is, in the view of  
Dr Nikiphorou, “the greatest promoter of 

chronic inflammatory conditions”

Considering the use of micronutrient 
supplements? 
Long-term dietary intake of  >0.21g of  omega-3 

has been associated with a 35% decreased 

risk of  RA compared with a lower intake, and 

supplementation with high-dose fish oil (5.5g/day) 

has been associated with benefits that included 

reduced triple DMARD failure and a higher rate 

of  remission. Although best obtained by frequent 

consumption of  seasonal fruit and vegetables, 

important micronutrients for supplementation 

if  necessary include calcium, magnesium, 

potassium and the vitamins C, D and K.  Low 

levels of  vitamin D have been associated with 

higher RA disease severity and lower chances 

of  remission and response to treatment; in SpA, 

vitamin D deficiency correlates with disease 

activity, structural damage and extra-muscular 

manifestations such as gut inflammation and 

anterior uveitis.57   

Key learnings

• Up-to-date evidence and recommendations on the management and treatment of  rheumatic disorders.

NOW EARN FREE CPD POINTS

Click here to access and submit deNovo Medica’s CPD modules

http://www.denovomedica.com
http://www.denovomedica.com


JULY 2021  I  15

What’s new: Rheumatology

References
Click on reference to access the scientific article
1. Henderson LA, Canna SW, Friedman KG, et al. American College of 

Rheumatology clinical guidance for multisystem inflammatory syndrome in 

children associated with SARS-CoV-2 and hyperinflammation in pediatric 

COVID-19: Version 1. Arthritis Rheumatol 2020; 72(11): 1791-1805. 

2. Dufort EM, Koumans EH, Chow EJ, et al. Multisystem inflammatory syndrome 

in children in New York State. N Engl J Med 2020; 383(4): 347-358. 

3. Feldstein LR, Rose EB, Horwitz SM, et al. Multisystem inflammatory syndrome 

in US children and adolescents. N Engl J Med 2020; 383(4): 334-346. 

4. Carlin RF, Fischer AM, Pitkowsky Z, et al. Discriminating multisystem 

inflammatory syndrome in children requiring treatment from common febrile 

conditions in outpatient settings. J Pediatr 2021; 229: 26-32.e2. 

5. Pouletty M, Borocco C, Ouldali N, et al. Paediatric multisystem inflammatory 

syndrome temporally associated with SARS-CoV-2 mimicking Kawasaki 

disease (Kawa-COVID-19): a multicentre cohort. Ann Rheum Dis 2020; 79(8): 

999-1006. 

6. Lee PY, Day-Lewis M, Henderson LA, et al. Distinct clinical and immunological 

features of SARS-CoV-2-induced multisystem inflammatory syndrome in 

children. J Clin Invest 2020; 130(11): 5942-5950. 

7. Ouldali N, Toubiana J, Antona D, et al. Association of intravenous 

immunoglobulins plus methylprednisolone vs immunoglobulins alone with 

course of fever in multisystem inflammatory syndrome in children. JAMA 

2021; 325(9): 855-864. 

8. Elias MD, McCrindle BW, Larios G, et al. Management of multisystem 

inflammatory syndrome in children associated with COVID-19: A survey from 

the International Kawasaki Disease Registry. CJC Open 2020; 2(6): 632-640. 

9. Protopopov M, Pddubnyy D. Radiographic progression in non-radiographic 

axial spondyloarthritis. Expert Rev Clin Immunol 2018; 14(6): 525-533. 

10. Deodhar A, Strand V, Kay J, et al. The term ‘non-radiographic axial 

spondyloarthritis’ is much more important to classify than to diagnose 

patients with axial spondyloarthritis. Ann Rheum Dis 2016; 75(5): 791-794. 

11. Maksymowych WP, Lambert RG, Baraliakos X, et al. Data-driven definitions 

for active and structural MRI lesions in the sacroiliac joint in spondyloarthritis 

and their predictive utility. Rheumatology (Oxford) 2021; keab099. 

12. Tillett W, Dures E, Hewlett S, et al. A multicenter nominal group study to 

rank outcomes important to patients, and their representation in existing 

composite outcome measures for psoriatic arthritis. J Rheumatol 2017; 

44(10): 1445-1452. 

13. Skougaard M, Jorgensen TS, Rigbjerg-Madsen S, et al. Relationship between 

fatigue and inflammation, disease duration, and chronic pain in psoriatic 

arthritis: An observational DANBIO Registry study. J Rheumatol 2020; 47(4): 

548-552. 

14. Kavanaugh A, Coates LC, van der Windt DA, et al. GRAPPA treatment 

recommendations: Update and methods. J Rheumatol Suppl 2020; 96: 41-45. 

15. Mulder ML, den Broeder AA, van Ginneken BT, et al. Implementing psoriatic 

arthritis disease activity score-guided treat-to-target in psoriatic arthritis 

routine clinical practice (im)possible? Rheumatology (Oxford) 2019; 58(12): 

2330-2331. 

16. Hellmich B, Agueda A, Monti S, et al. 2018 Update of the EULAR 

recommendations for the management of large vessel vasculitis. Ann Rheum 

Dis 2020; 79(1): 19-30.  

17. Mackie SL, Dejaco C, Appenzelller S, et al. British Society for Rheumatology 

guideline on diagnosis and treatment of giant cell arteritis. Rheumatology 

(Oxford) 2020; 59(3): e1-e23.  

18. Monti S, Agueda A, Ahmed-Luqmani R, et al. Systematic literature review 

informing the 2018 update of the EULAR recommendation for the 

management of large vessel vasculitis: focus on giant cell arteritis. RMD Open 

2019; 5(2): e001003.  

19. Dua AB, Husainat NM, Kalot MA, et al. Giant cell arteritis: A systematic 

review and meta-analysis of test accuracy and benefits and harms of common 

treatments. ACR Open Rheumatol 2021 Apr 2 (Online ahead of print). 

20. Monti S, Bartoletti A, Bellis E, et al. Fast-track ultrasound clinic for the 

diagnosis of giant cell arteritis changes the prognosis of the disease but not 

the risk of future relapse. Front Med (Lausanne) 2020; 7: 589794.  

21. Ross AF, Jivraj I, Rodriquez G, et al. Retrospective multicenter comparison of 

the clinical presentation of patients presenting with diplopia from giant cell 

arteritis vs other causes. J Neuroophthalmol 2019; 39(1): 8-13.  

22. Soares C, Costa A, Santos R, et al. Clinical, laboratory and ultrasonographic 

interrelations in giant cell arteritis. J Stroke Cerebrovasc Dis 2021; 30(4): 

105601.   

23. Fernandez-Fernandez E, Monjo-Henry I, Bonila G, et al. False positives in the 

ultrasound diagnosis of giant cell arteritis: some diseases can also show the 

halo sign. Rheumatology (Oxford) 2020; 59(9): 2443-2447. 

24. Stone JH, Tuckwell K, Dimonaco S, et al. Glucocorticoid dosages and acute-

phase reactant levels at giant cell arteritis flare in a randomized trial of 

tocilizumab. Arthritis Rheumatol 2019; 71(8): 1329-1338.  

25. Kilasinski SL, Neogi T, Hochberg MC, et al. 2019 American College of 

Rheumatology/Arthritis foundation guideline for the management of 

osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken) 2020; 

72(2): 149-162.  

26. Katz JN, Arant KR, Loeser RF. Diagnosis and treatment of hip and knee 

osteoarthritis: A review. JAMA 2021; 325(6): 568-578. 

27. Reichenbach S, Felson DT, Hincapie CA, et al. Effect of biomechanical 

footwear on knee pain in people with knee osteoarthritis: the BIOTOK 

randomized clinical trial. JAMA 2020; 323(18): 1802-1812.   

28. Allen KD, Woolson S, Hoenig HM, et al. Stepped exercise program for 

patients with knee osteoarthritis: A randomized controlled trial. Ann Intern 

Med 2021; 174(3): 298-307.  

29. Li ZH, Gao X, Chung VC, et al. Associations of regular glucosamine use with 

all-cause and cause-specific mortality: a large prospective cohort study. Ann 

Rheum Dis 2020; 79(6): 829-836.  

30. Conway R. Glucosamine and mortality: a note of caution. Ann Rheum Dis 

2020; annrheumdis-2020-218489.  

31. Cai G, Aitken D, Laslett LL, et al. Effect of intravenous zoledronic acid on 

tibiofemoral cartilage volume among patients with knee osteoarthritis with 

bone marrow lesions: A randomized clinical trial. JAMA 2020; 323(15): 1456-

1466.  

32. Davis CR, Ruediger CD, Dyer KA, et al. Colchicine is not effective for reducing 

osteoarthritic hand pain compared to placebo: a randomised, placebo-

controlled trial (COLAH). Osteoarthritis Cartilage 2021; 29(2): 208-214.  

33. Hochberg MC, Carrino JA, Schnitzer TJ, et al. Long-term safety and efficacy 

of subcutaneous tanezumab versus nonsteroidal anti-inflammatory drugs for 

hip or knee osteoarthritis: A randomized trial. Arthritis Rheumatol 2021 Feb 

3; (online ahead of print). 

34. Conaghan PG, Bowes MA, Kingsbury SR, et al. Disease-modifying effects of 

a novel cathepsin K inhibitor in osteoarthritis: A randomized controlled trial. 

Ann Intern Med 2020; 172(2): 86-95.  

35. Richette P, Latourte A, Sellam J, et al. Efficacy of tocilizumab in patients 

with hand osteoarthritis: double blind, randomised, placebo-controlled, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7405113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7405113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7405113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7405113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7346766/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7346766/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7346765/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7346765/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7553071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7553071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7553071/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299653/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7598077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7598077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7598077/
https://jamanetwork.com/journals/jama/fullarticle/2776054
https://jamanetwork.com/journals/jama/fullarticle/2776054
https://jamanetwork.com/journals/jama/fullarticle/2776054
https://jamanetwork.com/journals/jama/fullarticle/2776054
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7484693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7484693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7484693/
https://www.tandfonline.com/doi/abs/10.1080/1744666X.2018.1477591?journalCode=ierm20
https://www.tandfonline.com/doi/abs/10.1080/1744666X.2018.1477591?journalCode=ierm20
https://ard.bmj.com/content/75/5/791.long
https://ard.bmj.com/content/75/5/791.long
https://ard.bmj.com/content/75/5/791.long
https://academic.oup.com/rheumatology/advance-article-abstract/doi/10.1093/rheumatology/keab099/6125390?redirectedFrom=fulltext
https://academic.oup.com/rheumatology/advance-article-abstract/doi/10.1093/rheumatology/keab099/6125390?redirectedFrom=fulltext
https://academic.oup.com/rheumatology/advance-article-abstract/doi/10.1093/rheumatology/keab099/6125390?redirectedFrom=fulltext
https://www.jrheum.org/content/44/10/1445.long
https://www.jrheum.org/content/44/10/1445.long
https://www.jrheum.org/content/44/10/1445.long
https://www.jrheum.org/content/44/10/1445.long
https://www.jrheum.org/content/47/4/548.long
https://www.jrheum.org/content/47/4/548.long
https://www.jrheum.org/content/47/4/548.long
https://www.jrheum.org/content/47/4/548.long
https://www.jrheum.org/content/96/41.abstract
https://www.jrheum.org/content/96/41.abstract
https://academic.oup.com/rheumatology/article/58/12/2330/5522138
https://academic.oup.com/rheumatology/article/58/12/2330/5522138
https://academic.oup.com/rheumatology/article/58/12/2330/5522138
https://academic.oup.com/rheumatology/article/58/12/2330/5522138
https://ard.bmj.com/content/79/1/19.long
https://ard.bmj.com/content/79/1/19.long
https://ard.bmj.com/content/79/1/19.long
https://academic.oup.com/rheumatology/article/59/3/e1/5714024
https://academic.oup.com/rheumatology/article/59/3/e1/5714024
https://academic.oup.com/rheumatology/article/59/3/e1/5714024
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6803016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6803016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6803016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6803016/
https://onlinelibrary.wiley.com/doi/10.1002/acr2.11226
https://onlinelibrary.wiley.com/doi/10.1002/acr2.11226
https://onlinelibrary.wiley.com/doi/10.1002/acr2.11226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7753207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7753207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7753207/
https://journals.lww.com/jneuro-ophthalmology/Fulltext/2019/03000/Retrospective,_Multicenter_Comparison_of_the.3.aspx
https://journals.lww.com/jneuro-ophthalmology/Fulltext/2019/03000/Retrospective,_Multicenter_Comparison_of_the.3.aspx
https://journals.lww.com/jneuro-ophthalmology/Fulltext/2019/03000/Retrospective,_Multicenter_Comparison_of_the.3.aspx
https://www.strokejournal.org/article/S1052-3057(21)00003-3/fulltext
https://www.strokejournal.org/article/S1052-3057(21)00003-3/fulltext
https://www.strokejournal.org/article/S1052-3057(21)00003-3/fulltext
https://academic.oup.com/rheumatology/article-abstract/59/9/2443/5709518?redirectedFrom=fulltext
https://academic.oup.com/rheumatology/article-abstract/59/9/2443/5709518?redirectedFrom=fulltext
https://academic.oup.com/rheumatology/article-abstract/59/9/2443/5709518?redirectedFrom=fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6772126/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6772126/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6772126/
https://onlinelibrary.wiley.com/doi/10.1002/acr.24131
https://onlinelibrary.wiley.com/doi/10.1002/acr.24131
https://onlinelibrary.wiley.com/doi/10.1002/acr.24131
https://onlinelibrary.wiley.com/doi/10.1002/acr.24131
https://jamanetwork.com/journals/jama/article-abstract/2776205
https://jamanetwork.com/journals/jama/article-abstract/2776205
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7218497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7218497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7218497/
https://www.acpjournals.org/doi/10.7326/M20-4447?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://www.acpjournals.org/doi/10.7326/M20-4447?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://www.acpjournals.org/doi/10.7326/M20-4447?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7286049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7286049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7286049/
https://ard.bmj.com/content/early/2020/08/11/annrheumdis-2020-218489.long
https://ard.bmj.com/content/early/2020/08/11/annrheumdis-2020-218489.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7175085/
https://www.oarsijournal.com/article/S1063-4584(20)31170-5/fulltext
https://www.oarsijournal.com/article/S1063-4584(20)31170-5/fulltext
https://www.oarsijournal.com/article/S1063-4584(20)31170-5/fulltext
https://onlinelibrary.wiley.com/doi/10.1002/art.41674
https://onlinelibrary.wiley.com/doi/10.1002/art.41674
https://onlinelibrary.wiley.com/doi/10.1002/art.41674
https://onlinelibrary.wiley.com/doi/10.1002/art.41674
https://www.acpjournals.org/doi/10.7326/M19-0675?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.acpjournals.org/doi/10.7326/M19-0675?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.acpjournals.org/doi/10.7326/M19-0675?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://ard.bmj.com/content/80/3/349.long
https://ard.bmj.com/content/80/3/349.long


Disclaimer
The views and opinions expressed in the article are those of the presenters and do not necessarily 
reflect those of the publisher or its sponsor. In all clinical instances, medical practitioners are 
referred to the product insert documentation as approved by relevant control authorities.

EARN FREE CPD POINTS
Are you a member of Southern Africa’s leading digital 
Continuing Professional Development website earning 
FREE CPD points with access to best practice content?

Only a few clicks and you can register to start earning today

Visit

For all Southern African healthcare professionals

www.denovomedica.com

Find us at

DeNovo Medica @deNovoMedica deNovo Medica

Published by

70 Arlington Street, Everglen, Cape Town, 7550
Tel: (021) 976 0485  I  info@denovomedica.com

© 2021 deNovo Medica
Reg: 2012/216456/07

This CPD accredited programme was 
written for deNovo Medica by
Glenda Hardy
BSc(Hons) Medical Cell Biology

16  I  JULY 2021

What’s new: Rheumatology

multicentre trial. Ann Rheum Dis 2020; annrheumdis-2020-218547. 

36. Cortet B, Dennison E, Diez-Perez A, et al. Radiofrequency Echographic 

Multi Spectrometry (REMS) for the diagnosis of osteoporosis in a European 

multicenter clinical context. Bone 2021; 143: 115786.  

37. Montesi SB, Caravan P. Novel imaging approaches in systemic sclerosis-

associated interstitial lung disease. Curr Rheumatol Rep 2019; 21(6): 25. 

38. Carvalho ARS, Guiaraes AR, Sztajnbok FR, et al. Automatic quantification 

of interstitial lung disease from chest computed tomography in systemic 

sclerosis. Front Med (Lausanne) 2020; 7: 577739.   

39. Ledoult E, Morelle M, Soussan M, et al. 18F-FDG positron emission 

tomography scanning in systemic sclerosis-associated interstitial lung disease: 

a pilot study. Arthritis Res Ther 2021; 23(1): 76.  

40. Peelen DM, Zwezerijnen BG, Nossent EJ, et al. The quantitative assessment 

of interstitial lung disease with positron emission tomography scanning in 

systemic sclerosis patients. Rheumatology (Oxford) 2020; 59(6): 1407-1415. 

41. Gargani L, Bruni C, Romei C, et al. Prognostic value of lung ultrasound B-lines 

in systemic sclerosis. Chest 2020; 158(4): 1515-1525. 

42. Mackay M, Tang CC, Vo A. Advanced neuroimaging in neuropsychiatric 

systemic lupus erythematosus. Curr Opin Neurol 2020; 33(3): 353-361.  

43. Hanly JG, Kozora E, Beyea SD, et al. Review: Nervous system disease in 

systemic lupus erythematosus: Current status and future directions. Arthritis 

Rheumatol 2019; 71(1): 33-42. 

44. Postal M, Lapa AM, Reis F, et al. Magnetic resonance imaging in 

neuropsychiatric systemic lupus erythematosus: current state of the art and 

novel approaches. Lupus 2017; 26(5): 517-521. 

45. Cannerfelt B, Nystedt J, Jonsen A, et al. White matter lesions and brain 

atrophy in systemic lupus erythematosus patients: correlation to cognitive 

dysfunction in a cohort of systemic lupus erythematosus patients using 

different definition models for neuropsychiatric systemic lupus erythematosus. 

Lupus 2018; 27(7): 1140-1149.  

46. Mackay M, Vo A, Tang CC, et al. Metabolic and microstructural alterations 

in the SLE brain correlate with cognitive impairment. JCI Insight 2019; 4(1): 

e124002. 

47. Guimaraes JB, Nico MA, Omond AG, et al. Diagnostic imaging of 

inflammatory myopathies: New concepts and a radiological approach. Curr 

Rheumatol Rep 2019; 21(3): 8.  

48. Huang ZG, Gao BX, Chen H, et al. An efficacy analysis of whole-body 

magnetic resonance imaging in the diagnosis and follow-up of polymyositis 

and dermatomyositis. PloS One 2017; 12(7): e0181069.  

49. Dures E, Cramp F, Hackett K, et al. Fatigue in inflammatory arthritis. Best 

Pract Res Clin Rheumatol 2020; 34(2): 101526. 

50. Primdahl J, Hegelund A, Lorenzen AG, et al. The experience of people with 

rheumatoid arthritis living with fatigue: a qualitative metasynthesis. BMJ 

Open 2019; 9(3): e024338.  

51. Pilgaard T, Hagelund L, Stallknecht SE, et al. Severity of fatigue in people with 

rheumatoid arthritis, psoriatic arthritis and spondyloarthritis – Results of a 

cross-sectional study. PloS One 2019; 14(6): e0218831.  

52. Druce KL, Basu N. Predictors of fatigue in rheumatoid arthritis. Rheumatology 

(Oxford) 2019; 58(Suppl 5): v29-v34.  

53. Pope JE. Management of fatigue in rheumatoid arthritis. RMD Open 2020; 

6(1): e001084.  

54. Tournadre A, Pereira B, Gossec L, et al. Impact of comorbidities on fatigue 

in rheumatoid arthritis patients: Results from a nurse-led program for 

comorbidities management (COMEDRA). Joint Bone Spine 2019; 86(1): 

55-60. 

55. Petersson S, Philippou E, Rodomar C, et al. The Mediterranean diet, fish oil 

supplements and rheumatoid arthritis outcomes: Evidence from clinical trials. 

Autoimmun Rev 2018; 17(11): 1105-1114.  

56. Salgado E, Bes-Rastrollo M, de Irala J, et al. High sodium intake is associated 

with self-reported rheumatoid arthritis: A cross sectional and case control 

analysis within the SUN cohort. Medicine (Baltimore) 2015; 94(37): e0924.  

57. Fernandes S, Etcheto A, van der Heijde D, et al. Vitamin D status in 

spondyloarthritis: results of the ASAS-COMOSPA international study. Clin Exp 

Rheumatol 2018; 36(2): 210-214. 

http://www.denovomedica.com
https://www.facebook.com/DeNovo-Medica-727966280661344/
https://twitter.com/deNovoMedica
https://www.linkedin.com/in/denovo-medica-5b80901a1/
https://twitter.com/deNovoMedica
https://www.facebook.com/DeNovo-Medica-727966280661344/
https://www.linkedin.com/in/denovo-medica-5b80901a1/
mailto:info%40denovomedica.com?subject=
https://ard.bmj.com/content/80/3/349.long
https://www.sciencedirect.com/science/article/pii/S8756328220305743?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S8756328220305743?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S8756328220305743?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7926189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7926189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7546366/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7546366/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7546366/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7936499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7936499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7936499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7244784/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7244784/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7244784/
https://journal.chestnet.org/article/S0012-3692(20)30766-2/fulltext
https://journal.chestnet.org/article/S0012-3692(20)30766-2/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7259387/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7259387/
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.40591
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.40591
https://onlinelibrary.wiley.com/doi/abs/10.1002/art.40591
https://journals.sagepub.com/doi/10.1177/0961203317691373?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203317691373?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203317691373?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203318763533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203318763533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203318763533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203318763533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/0961203318763533?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485360/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485360/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485360/
https://link.springer.com/article/10.1007/s11926-019-0807-z
https://link.springer.com/article/10.1007/s11926-019-0807-z
https://link.springer.com/article/10.1007/s11926-019-0807-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5513424/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5513424/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5513424/
https://www.sciencedirect.com/science/article/abs/pii/S1521694220300437?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1521694220300437?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6475175/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6475175/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6475175/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6599141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6599141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6599141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6827266/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6827266/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299512/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7299512/
https://www.sciencedirect.com/science/article/pii/S1297319X18301386?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1297319X18301386?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1297319X18301386?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1297319X18301386?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568997218302179?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568997218302179?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568997218302179?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635786/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635786/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635786/
https://www.clinexprheumatol.org/abstract.asp?a=11598
https://www.clinexprheumatol.org/abstract.asp?a=11598
https://www.clinexprheumatol.org/abstract.asp?a=11598

