
Rheumatoid arthritis (RA) is a chronic systemic inflam-
matory condition that affects 1.9% of Australians, 
predominantly middle-aged females.1 It is associated 
with pain, physical disability, fatigue and sleep distur-

bance. Prolonged active disease leads to progressive irreversible 
joint damage, functional deterioration and increased mortality 
from accelerated cardiovascular (CV) disease.2

Although the exact cause of RA is unknown, understanding the 
molecular pathogenesis has allowed development of targeted treat-
ment using biologic disease-modifying antirheumatic drugs 
(bDMARDs) such as etanercept and adalimumab and targeted 
synthetic DMARDs (tsDMARDs) such as tofacitinib and  baricitinib. 
This has revolutionised the management of RA and resulted in 
disease remission (no clinically inflamed joints and normal systemic 
inflammatory markers) being achievable in many patients using 
early intensive therapy. Although this has resulted in significantly 
less morbidity, the likelihood of disease remission is lower in patients 
with established disease compared with those with early disease.3,4 
It is  therefore crucial to start conventional synthetic DMARD 
(csDMARD) therapy as early as possible and escalate to  
b/tsDMARDs, if appropriate (Case vignette: Part 1).

Lifestyle changes
Diet
There is growing evidence that patients with inflammatory arthri-
tis display gut dysbiosis with imbalance of microorganisms com-
pared with healthy controls, suggestive of a link between immune 
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    KEY POINTS

• The aim of treating established rheumatoid arthritis (RA)
is sustained clinical remission (absence of clinically
inflamed joints and normal inflammatory markers) and
prevention of joint destruction.

• Clinicians should be aware of how to manage disease and
treatment-related complications.

• Lifestyle factors such as diet and exercise should be
addressed to improve symptoms, maximise physical function, 
enhance treatment response and reduce cardiovascular risk.

• Disease remission is usually achievable with combination
therapy using disease-modifying antirheumatic drugs
(DMARDs) – conventional synthetic DMARDs and biologic
DMARDs or newer, oral, targeted synthetic DMARDs.

• Clinicians should be aware of the increased risk of infection
with DMARDs and implement measures such as early
treatment of infection and timely vaccination.

• Patients with established RA also experience noninflam-
matory pain, including mechanical, neuropathic and
fibromyalgia-related pain.

• Mental health issues such as depression are more
common among patients with chronic disease and should
be considered an important part of overall management.
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The aim of treating established rheumatoid arthritis 
is sustained disease remission and prevention of 
joint destruction. In addition to modifying lifestyle 
factors such as diet and exercise, remission is 
usually achievable with combination therapy  
using conventional synthetic disease-modifying 
antirheumatic drugs (DMARDs) and biologic 
DMARDs or newer, oral, targeted synthetic DMARDs.
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responses, nutrition and gut microbiota.5 
A diet high in fish oil along with  
csDMARD therapy was effective in settling 
joint inflammation.6 A handful of prospec-
tive studies have identified beneficial effects 
of the  Mediterranean diet in reducing pain 
and increasing physical function in people 
living with RA.7 Although there is currently 
insufficient evidence to support widespread 
recommendation of the Mediterranean 
diet for prevention of RA, there is general 
consensus that a diet low in salt but high 
in vegetables and fish and less red meat is 
beneficial.8

Smoking
Smoking has been linked to an increased 
risk of seropositive RA.9 Patients with RA 
who are current smokers are less likely 
to respond to csDMARD or bDMARD 

 therapy.10 Besides, smoking cessation is also 
important for CV risk modification. There-
fore, all patients with RA should be actively 
advised on smoking cessation.

Exercise
RA is associated with accelerated muscle 
wasting and reduction in strength. Struc-
tured exercise incorporating aerobic and 
resistance training has CV benefit and 
improves fatigue in patients with RA (Fig-
ure 1).11,12 Resistance exercise also improves 
muscle mass and physical function in 
patients with RA.13 Fear of aggravating 
disease or causing joint damage is a barrier 
to exercise in patients with RA.14 Promot-
ing physical activity using motivational  
interviewing techniques and addressing 
barriers to exercise has beneficial effects 
on weight, wellbeing, mobility and mood.15

Secondary complications in 
established rheumatoid arthritis
Cardiovascular risk
Prolonged active inflammatory arthritis is 
associated with higher CV risk, which could 
result in myocardial infarction, stroke and 
death.2 Clinicians should  regularly address 
CV risk factors by providing dietary advice, 
encouraging regular exercise and  smoking 
cessation, optimising lipid profile, ensuring 
tight blood pressure control and minimis-
ing corticosteroids and NSAIDs.8 This is a 
particularly important role for GPs involved 
in the care of patients with RA.

Osteoporosis
Postmenopausal status, active RA, gluco-
corticoid use and physical inactivity increase 
the risk of osteoporotic fracture.16 Bone 
mineral density (BMD) assessment by 

CASE VIGNETTE: PART 1

VT, a 52-year-old woman with a three-year history of seropositive rheumatoid arthritis, has 
been managed with methotrexate 15 mg once weekly, and folic acid and hydroxychloroquine 
200 mg daily. She reports worsening joint pain and fatigue over the past few months and 
has required regular prednisone for flares.

After starting her menopause at 46 years of age, VT gained 5 kg in weight and now 
has a body mass index of 32 kg/m2, which is in the obese range. Her most recent  
blood tests showed a mild anaemia with a haemoglobin level of 95 g/L (reference range,  
110 to 160 g/L), high fasting LDL cholesterol level of 4 mmol/L (target, 3.0 mmol/L or 
less) and elevated inflammatory markers with a C-reactive protein level of 62 mg/L 
(normal, less than 5 mg/L) and an erythrocyte sedimentation rate of 50 mm/hr (normal, 
below 20 mm/hr). She was advised to lose weight with dietary changes and regular, low-
impact exercise. In addition, the methotrexate dose was increased to 20 mg once weekly 
with the aim of achieving better control of joint inflammation.

Figure 1. Structured exercise incorporating 
aerobic and resistance training has 
cardiovascular benefit and improves fatigue 
in patients.
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TABLE 1. COMMON CONVENTIONAL SYNTHETIC DISEASE-MODIFYING ANTIRHEUMATIC DRUGS

Drug Dosing Possible adverse effects Monitoring

Methotrexate 10 to 25 mg once weekly 
oral or subcutaneous

Gastrointestinal intolerance, hepatic impairment, 
mouth ulcers, cytopenia, alopecia, somnolence, 
headaches, pneumonitis, nodulosis, infection, 
fatigue, allergic reaction, nonmelanoma skin cancers

FBC, EUC, LFT initially 
2- to 4-weekly until dose 
stabilised, then 1- to 
3-monthly

Leflunomide 10 to 20 mg orally once daily Rash, diarrhoea, hepatic or renal impairment, cytopenias As per methotrexate

Sulfasalazine 500 mg orally twice daily 
(up to 1.5 g twice daily)

Rash, gastrointestinal intolerance, liver dysfunction, 
haemolysis with G6PD deficiency, agranulocytosis

As per methotrexate

Hydroxychloroquine 200 to 400 mg daily 
(maximum 6.5 mg/kg/day)

Rash, nausea, photosensitivity, retinopathy, 
haemolysis with G6PD deficiency

Annual retinal review, ideally 
with ophthalmologist 

Abbreviations: EUC = electrolytes, urea, creatinine; FBC = full blood count; G6PD = glucose-6 phosphate dehydrogenase; LFT = liver function tests.
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dual-energy x-ray absorptiometry (DXA) is 
helpful for fracture risk stratification and 
monitoring treatment. In Australia, bisphos-
phonate therapy (e.g. risedronate 35 mg or 
alendronate 70 mg once weekly) is reim-
bursed under the PBS for primary preven-
tion of osteoporosis (in patients 70 years of 
age or older with a BMD T-score of 2.5 or 
less), prevention of glucocorticoid- induced 
osteoporosis and secondary prevention of 
osteoporosis following low trauma fracture. 
Denosumab therapy is reimbursed under 
the PBS for primary prevention of osteo-
porosis (in patients 70 years of age or older 
with a BMD T-score of 2.5 or less) and 
 secondary prevention of osteoporosis 
 following low trauma fracture. Vitamin D 
replacement should be advised, aiming for 
a serum 25-hydroxyvitamin D level of 
more than 50 nmol/L, as well as adequate 
calcium intake, preferably by dietary means 
(Figure 2) (Case vignette: Part 2).

Conventional synthetic disease- 
modifying antirheumatic drugs
Methotrexate remains the cornerstone 
of RA management, as it is usually well 
 tolerated and effective at preventing 
 radiographic progression (erosions and 
joint damage). It is usually used as the first-
line csDMARD and even continued in 
combination with bDMARDs to prevent 
formation of neutralising antidrug 
 antibodies to the bDMARD. Parenteral 
methotrexate can be used if the oral pre-
paration is not tolerated or is ineffective. 
However, other csDMARDS are available 
(Table 1). Folic acid reduces methotrexate 
side effects, especially oral ulceration. 

Although there are many folic acid supple-
mentation regimens in use, there is no strong 
evidence to favour one over the other. The 
important message is to take some, rather 
than none. Although patients and other 
health professionals may have concerns 
regarding methotrexate side effects, it is a 
safe and effective first-line  csDMARD if 
prescribed and monitored appropriately.

Standard therapy is to add other   
csDMARDS to methotrexate, if monother-
apy does not result in RA remission (absence 
of swollen and tender joints with normal 
inflammatory markers). Subject to patient 
comorbidities, disease remission is the goal 
for many patients.

Drug adherence
Adherence to csDMARDs and bDMARDs 
is variable in patients with RA.17 Factors 
associated with non adherence include 
fear of side effects and pre-existing beliefs 
from information available in the general 
media.18 Patient education is important 
in addressing poor medication adherence 
through identifying concerns and foster-
ing shared decision-making. This can be 
an important role of the treating GP.

Management of flares
Systemic corticosteroids (e.g. oral pred-
nisone less than 15 mg daily, rather than 
50 mg daily) or intra-articular steroid 
injections are often used to manage 
 disease flares. However, given the range 
of csDMARDS and b/tsDMARDS 
 available, long-term corticosteroid use is 
not recom mended due to the significant 
risk of complications (Box).

Escalation to bDMARD or tsDMARD 
therapy should occur when disease remis-
sion is not achieved with combination 
 csDMARDs or intolerance to multiple 
 csDMARDs. Although a GP can prescribe 
csDMARDs, bDMARDs and tsDMARDs 
require authority prescription by a 
 rheum atologist. Due to the high cost  
of b/tsDMARDs, the PBS in Australia 
 mandates the presence of active RA (activity 
in four large joints or 20 small joints despite 
more than three months of  combination 
csDMARD therapy) before a b/tsDMARD 
is subsidised.

Pretreatment screening
Screening for chronic infections, such 
as hepatitis B (including the Hep B cAb 
test), hepatitis C, HIV and tuberculosis 
 (Quantiferon Gold blood test and chest 
x-ray) is important to guide the need for  

Figure 2. Vitamin D 
replacement as well 
as adequate calcium 
intake, preferably by 
dietary means,  
should be advised for 
patients at risk of 
osteoporosis.
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CASE VIGNETTE: PART 2

Despite the increased methotrexate  
dose and lifestyle changes, VT reports 
ongoing rheumatoid arthritis flares. Her 
inflammatory markers remain elevated 
with an erythrocyte sedimentation rate  
of 40 mm/hr (normal, below 20 mm/hr) 
and C-reactive protein level of 30 mg/L 
(normal, less than 5 mg/L). On examination, 
she has multiple inflamed joints.

COMPLICATIONS OF LONG-TERM 
GLUCOCORTICOIDS

• Osteoporosis and fracture

• Avascular necrosis

• Diabetes mellitus

• Hypertension

• Weight gain

• Reactivation of infections  
(e.g. tuberculosis)

• Opportunistic infections  
(e.g. Pneumocystis jirovecii pneumonia)

• Skin thinning

• Adrenal insufficiency

• Mood and sleep disturbance

• Exacerbation of heart failure
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ESTABLISHED RHEUMATOID ARTHRITIS continued 

anti microbial therapy before starting  
b/tsDMARDs (Case vignette: Part 3).

Choice of biologic or targeted 
synthetic disease-modifying 
antirheumatic drug therapy
The increasing number of b/tsDMARDS 
available makes it difficult to decide which 
agent to use (Table 2). Despite much research, 

it is impossible to know which patient will 
respond best to a particular b/tsDMARD. 
As most b/tsDMARDS have similar efficacy 
because they act on a  common pathway, 
namely, the proinflammatory cascade, drug 
choice is usually determined by physician 
familiarity with the drug, national regula-
tory prescribing guidelines, side effect profile 
and route/frequency of administration. 
Recently, biosimilars (e.g. for etanercept and 
infliximab) have entered the market. These 
medications are similar but not identical to 
the originator bDMARD and have demon-
strated bioequivalence to obtain regulatory 
approval. Due to their cheaper cost, it is 
hoped they will reduce the overall financial 
burden to the PBS and improve patient 
access to bDMARDs. However, there is 
limited data on the effect of  interchanging 
these with the originator bDMARD.

As tumour necrosis factor (TNF) inhib-
itors were the first class of targeted therapy 
available, most rheumatologists use these 

as first-line bDMARDS. Within this drug 
class, the convenient four-weekly adminis-
tration of golimumab may improve drug 
adherence and is often preferred by patients 
who dislike injections. The weekly dose 
frequency of etanercept is useful in those 
at high risk of infection as cessation allows 
prompt drug clearance. Etanercept is also 
associated with a lower risk of myco bacterial 
infection. The fortnightly administration 
of adalimumab and  certolizumab provides 
a compromise between the dosing fre-
quency of golimumab and etanercept. Cer-
tolizumab has the added advantage of not 
crossing the placenta and hence, can be 
considered in young females of childbearing 
age and during pregnancy. Generally, TNF 
inhibitors are co-administered with metho-
trexate for better  efficacy and to lower the 
risk of neutralising antidrug antibodies. As 
there is probably an increased risk of 
 nonmelanoma skin cancers (NMSC) with 
csDMARDs and TNF inhibitors, regular 

CASE VIGNETTE: PART 3

VT continues to have active rheumatoid 
arthritis despite combination conventional 
synthetic disease-modifying anti-
rheumatic drug (DMARD) therapy and 
needs regular prednisone. Activities of 
daily living are becoming more challenging; 
e.g. opening jars, taps and doors, and
she is struggling to work in her office
job. Biologic DMARD therapy is discussed
and she is started on adalimumab
40 mg fortnightly via subcutaneous
injection with ongoing methotrexate.
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(six to 12-monthly) skin checks are impor-
tant and usually performed by the GP.19

It is reasonable to use tocilizumab (an 
IL-6 receptor inhibitor) as a first-line 
bDMARD, particularly in the setting of 
methotrexate intolerance. Tocilizumab 
appears superior to adalimumab as 

 monotherapy. However, tocilizumab is best 
avoided in someone with previous 
 diverticulitis due to the risk of intestinal 
 perforation.20 The lack of association with 
NMSC means tocilizumab is preferable to 
a TNF inhibitor in patients with a history 
of skin cancer.

Abatacept (a T cell co-stimulation 
blocking agent) appears to have a lower 
risk of infection than a TNF inhibitor.21 
It may be the bDMARD of choice in those 
at high risk of infection. The weekly 
administration also allows rapid drug 
clearance if infection occurs.

TABLE 2. BIOLOGIC AND TARGETED SYNTHETIC DISEASE-MODIFYING ANTIRHEUMATIC DRUGS FOR TREATING RHEUMATOID 
ARTHRITIS IN AUSTRALIA

Drug Dose Possible adverse effects Monitoring

Tumour necrosis factor inhibitors

Adalimumab • 40 mg subcutaneous injection every  
2 weeks

• Common: Injection site or infusion reaction, 
infection (upper respiratory tract, viral, 
urinary)

• Other: reactivation of tuberculosis and 
hepatitis B, demyelination, drug-induced 
lupus, cytopenias, allergies, psoriasis, 
lymphoma

• FBC, EUC, LFT, ESR, CRP 
monthly, then 3-monthly

• Age-appropriate cancer 
screening (mammogram, 
skin check, faecal occult 
blood test, Pap smear)

Certolizumab 
pegol

• 200 mg subcutaneous injection 
fortnightly, or 400 mg every 4 weeks

Etanercept* • 50 mg subcutaneous injection weekly

Golimumab • 50 mg subcutaneous injection every  
4 weeks

Infliximab* • 3 mg/kg IV infusion every 8 weeks

T cell co-stimulation inhibitor

Abatacept • 0.5 to 1 g IV at 0, 2 and 4 weeks,  
then monthly; or

• 125 mg subcutaneous injection weekly

• Infection • As above

IL-6 receptor antagonist

Tocilizumab • 162 mg weekly subcutaneous injection; 
or

•  8 mg/kg IV infusion once every 4 weeks

• Infection, intestinal perforation, 
dyslipidaemia, cytopenias, hepatic 
impairment 

• As above

• Note: CRP not reliable as 
driven predominantly by IL-6

B cell depletion

Rituximab* • 1 g IV infusion on Day 0 and Day 14 • Infusion reaction, infection, Pneumocystis 
jirovecii pneumonia, progressive multifocal 
leukoencephalopathy 

• As above

Targeted synthetic DMARDs (JAK inhibitors)

Baricitinib • 2 mg or 4 mg orally daily • Infection, upper respiratory tract infections, 
diarrhoea, dyslipidaemia, thromboembolic events

• As above

Tofacitinib • 5 mg orally twice daily • Infection (particularly shingles), cytopenias, 
hepatic derangement, dyslipidaemia

Upadacitinib† • 15 mg orally once daily • Infection, particularly pneumonia and 
cellulitis, bacterial meningitis, tuberculosis, 
multidermatomal herpes zoster, oral/
oesophageal candidiasis, cryptococcosis and 
pneumocytosis

Abbreviations: CRP = C-reactive protein; DMARD = disease-modifying antirheumatic drug; ESR = erythrocyte sedimentation rate; EUC = electrolytes, urea, creatinine;  
FBC = full blood count; IL-6 = interleukin-6; IV = intravenous; JAK = Janus kinase; LFT = liver function tests.

* Biosimilar available in Australia; † Not PBS listed at time of writing.
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In Australia, rituximab (a B cell deplet-
ing antibody) is only subsidised by the PBS 
for use following TNF inhibitor failure. 
The two infusions at weeks 0 and 2, given 
every six months, are convenient. However, 
the long duration of B cell depletion (six to 
12 months) means vaccination should 
occur before the first infusion. Its estab-
lished use in lymphoma treatment means 
most  rheumatologists are comfortable 
using rituximab in patients with previous 
malignancy.

The recent availability of the Janus kinase 
inhibitors tofacitinib and bari citinib as 
the first oral small molecule inhibitors is a 
major advancement. These agents are 
 particularly useful for patients who struggle 
with  injections. The increased risk of shin-
gles, especially in Asians, means adminis-
tration of the live shingles vaccine should 
be considered before  starting tofacitinib.22

Complications of treatment with 
biologic or targeted synthetic 
disease-modifying antirheumatic 
drugs (b/tsDMARDs)
Reactivation of latent infection
Reactivation of latent tuberculosis infection 
(LTBI) is usually associated with TNF inhib-
itors. This is now uncommon due to wide-
spread pre-treatment screening. Among the 
TNF inhibitors, etanercept has the lowest 
risk of LTBI reactivation. If detected (e.g. by 
a positive Quantiferon Gold test), isoniazid 
treatment should be given for at least one 
month before starting the b/tsDMARD and 
continued for up to nine months. Abatacept, 
tocilizumab, rituximab and tofacitinib all 
have lower rates of LTBI reactivation com-
pared with the TNF inhibitors.23

Treatment of infection
As b/tsDMARDS are immunosuppressive, 
infections should be treated early.  
Severe or persistent infections should 
prompt cessation of the csDMARD or  
b/tsDMARD until resolution of the infec-
tion. Advice from the treating rheumatol-
ogist may be required.

Prevention of infection with 
vaccination
Live vaccines (e.g. for shingles, measles, 
mumps and rubella, and yellow fever)  
are contraindicated with b/tsDMARD  
use. Influenza vaccination should be 
admin istered annually and pneumococcal 
 vaccination should be current. Ideally, 
 vaccination should be administered before 
immunosuppression but, in practice, this 
is usually logistically difficult. Vaccination 
of the immunosuppressed rheumatology 
patient is a complex area and has been 
recently reviewed.24,25 It requires close 
 collaboration between the GP, rheumatol-
ogist and, if required, an infectious diseases 
physician.

Malignancy
There is no convincing evidence that 
 b/tsDMARDs result in an increased risk 
of primary or secondary malignancy, 
except for NMSC with TNF inhibitors.19 
However, regular skin checks should be 
undertaken in those taking a b/tsDMARD 
and age- appropriate cancer screening 
 performed as per national guidelines.  
This is best done by the GP.

Comorbid depression and chronic pain
Depression is very common among people 
with chronic diseases such as RA. Routine 
mood screening in patients with established 
RA is important to facilitate early inter-
vention. Depression can be associated with 
poor medication adherence and pain sen-
sitisation.26 This is an important issue for 
the GP to address (Case vignette Part 4).

Conclusion
The management of established RA 
requires close collaboration between the 

GP, rheumatologist and other healthcare 
professionals; for example, the physio-
therapist or psychologist. Disease remission 
is a realistic goal in many patients, especially 
if treatment is started early. The GP has a 
particularly important role in monitoring 
blood tests, pre-immunosuppression 
 vaccinations and early treatment of infec-
tions. Addressing lifestyle factors such as 
diet, smoking cessation and exercise can 
help improve patient wellbeing and CV 
risk profile, and maximise treatment 
response in this population. Depression 
is common in patients with chronic RA 
and often requires treatment to improve 
function and quality of life.   MT
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CASE VIGNETTE: PART 4

VT’s rheumatoid arthritis markedly 
improved after starting adalimumab. 
Her methotrexate dose was reduced  
to 10 mg once weekly and she has  
not needed any more corticosteroid. 
However, she reports low mood, 
anhedonia and disturbed sleep in the 
context of some life stressors.
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