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Director’s Introduction 

2014 has marked another successful year for the Arthritis Research Theme. Two members 

achieved significant milestones – Professor John Highton was awarded the Inaugural New 

Zealand Rheumatology Association Distinguished Service Medal, and Dr Simon Stebbings was 

promoted to Associate Professor. Two theme meetings have been held, both in Dunedin. The first 

meeting in April was attended by ~40 people including representatives from Arthritis New 

Zealand. Associate Professor Anthony Butler from the Centre for Bioengineering (University of 

Otago, Christchurch) was the invited speaker. He gave an excellent talk on multispectral CT 

scanning and potential clinical uses. His visit has cemented a collaboration with members of the 

theme to examine the role of MARS scanning in gout and inflammatory arthritis. Once again 

students contributed a number of outstanding presentations to the meeting. The second theme 

meeting was held in August just prior to the New Zealand Rheumatology Association Meeting. 

Professor Ranjeny Thomas (Diamantina Institute, University of Queensland) was the invited 

speaker who the theme shared with the New Zealand Rheumatology Association meeting. One 

summer student was funded by the theme and has completed their 10 weeks of research 

investigation.  Four PhD students were also supported to attend international meetings to present 

their research 

A close relationship has continued with Arthritis New Zealand with attendance by Arthritis New 

Zealand representatives at theme meetings. Theme members have also provided articles in the 

quarterly newsletter “Juice” which is sent to all Arthritis New Zealand members. Throughout 

2014 theme members have continued strong contributions to international Arthritis research 

endeavours, publishing more than 90 papers in top rheumatology and scientific journals.  

We look forward to another successful year in 2015.  

 

Lisa Stamp 

 

Steering Committee: Prof Murray Barclay, Dr Paul Hessian, Prof John Highton, Assoc Prof 
Tony Merriman, Prof Lisa Stamp, Assoc Prof Simon Stebbings, Assoc Prof Will Taylor, Dr 
Gareth Treharne  



 

Aims of the Arthritis Research Theme 
 

1. To strengthen research into rheumatic diseases within the University of Otago by 

encouraging basic, translational, clinical, and epidemiological research relevant to the range 

of rheumatic diseases  

2. To foster collaborative research between disciplines both within and beyond the University 

in order to promote world class research 

3. Increase external research funding in the broad field of arthritis.  
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Press releases 

Otago international research collaborations gain funding 

 
 

Wednesday, 25 June 2014  

Two University of Otago scientists’ international research collaborations involving gout and 

‘food for health’ are to receive significant support following separate funding announcements 

this week. 

Biochemistry’s Associate Professor Tony Merriman has gained $195,000 in Health Research 

Council funding to further his work with European researchers in studying the complex genetics 

of gout through analysing the genetic makeup of 3000 people with this debilitating condition. 

Microbiology and Immunology’s Professor Gerald Tannock receives $250,000 for a joint New 

Zealand-Singapore project involving studying the effects of weaning foods on the make-up of 

bacterial communities in infants’ bowels. 

Associate Professor Merriman’s two-year gout project is being funded through the Health 

Research Council’s International Relationship Fund: EU-NZ Collaborations. This fund supports 

collaborative research relationships focused on non-communicable diseases. 

Through their ‘Eurogout’ consortium, Associate Professor Merriman and colleagues in 

Auckland, the UK, the Netherlands, Spain, Germany, Switzerland and France aim to recruit 1400 

gout patients of Caucasian ancestry in New Zealand and Europe to add to 1600 other patients 

already recruited. 

Once they have the full 3000 study participants, the genetic make-up of these patients will be 

analysed through a genome-wide association study (GWAS). The research will search for gene 

variants that cause gout, as well as examine how the genes interact with lifestyle and other 



 

factors. They will also examine molecular pathways that may drive diseases often accompanying 

gout, such as diabetes, heart and kidney disease. 

Additionally, they will develop a database with genetic, anthropomorphic, clinical, biochemical 

and environmental data that will facilitate further New Zealand-European collaborative research 

projects. 

The new funding follows the announcement earlier this month that Associate Professor 

Merriman and colleagues had been awarded funding for a $5M, five-year, major programme of 

related research titled: “Urate and gout: genetic control, environmental and drug interactions”. 

Professor Tannock’s two-year project is one of five newly announced New Zealand-Singapore 

collaborative research projects on the development of food products with validated health 

benefits. 

He and colleagues at the Singapore Institute for Clinical Sciences (SICS) and the National 

University Health System (NUHS) will study the effects of weaning food patterns on the gradual 

development of complex bacterial communities in infants’ bowels and implications for obesity as 

children and adults. 

Previous research has shown bowel microbiota are potential contributors to obesity through 

releasing additional calories to the body through degrading and fermenting food elements that 

are otherwise indigestible. 

The contract for the project commences this month and is funded through the New Zealand 

Ministry of Business, Innovation and Employment’s International Relationships Fund, with a 

matching contribution from Singapore’s Agency for Science, Technology and Research 

(A*STAR). 

 

  



 

Research raises questions about physiotherapy for hip osteoarthritis 
Tuesday, 27 May 2014  

A new study co-authored by a University of 

Otago researcher has found that combining 

several physiotherapy treatments does not 

produce greater improvements in pain or 

function than inactive ‘sham’ treatments 

among adults with hip osteoarthritis. 

The findings appear in the prestigious Journal of the American Medical Association JAMA. 

Hip osteoarthritis is a very common problem in adults. Exercise therapy, advice and education 

are recommended as first-line treatments by international clinical practice guidelines, with some 

more recent guidelines also recommending manual therapy. However there is little information 

how these treatments are best delivered. 

The study, led by Professor Kim Bennell of the University of Melbourne, randomly assigned 

patients with hip osteoarthritis to attend 10 sessions of either active physiotherapy treatment 

(which included education and advice, manual therapy, exercise therapy, home exercises, and 

walking with an aid, if needed) or placebo treatments (which included inactive ‘sham’ ultrasound 

therapy and topical gel, education and advice). 

Co-investigator Associate Professor Haxby Abbott of the University of Otago’s Department of 

Surgical Sciences says the research contains an important message for physiotherapists treating 

patients with hip osteoarthritis. 

“The physiotherapy protocol we tested contained several different treatments all delivered at the 

same time. This ‘multi-modal’ approach is common practice by physiotherapists, but may not 

deliver the best results,” says Associate Professor Abbott. 

“This study follows research we published last year, conducted in Dunedin, which showed 

physiotherapy protocols consisting primarily of manual therapy, or primarily of exercise therapy, 

was highly cost-effective and produced greater improvements than usual medical care. In 

contrast we found that a multi-modal combined manual therapy and exercise therapy protocol 

did not produce such improvements. 



 

“This new study used essentially the same multi-modal combined manual therapy and exercise 

therapy protocol as was used in our previous study,” he says. 

“It shows that this approach delivers results no better than an equivalent period of time spent 

with a caring, attentive physiotherapist delivering ‘sham’ inactive treatments, along with verbal 

advice in conversation. These results raise significant questions about the common multi-modal 

approach to physiotherapy, at least in this patient population.” 

“My interpretation of the two studies together is that, when treating patients with osteoarthritis, 

physiotherapists should focus on delivering one mode of therapy at a time, do it well, and deliver 

an adequate dose of that therapy, rather than dividing their time up among many different modes 

of therapy.” 

Smokers with Rheumatoid Arthritis face extra barriers to quitting 

 

Wednesday, 5 November 2014  

Smokers who suffer from Rheumatoid Arthritis (RA) may need more targeted support to 

successfully quit a habit that will likely 

worsen their disease, latest University of 

Otago research suggests. 

An in-depth study of 36 South Island 

Rheumatoid Arthritis patients found that 

issues relating to their disease, such as 

smoking to distract themselves from pain or 

to cope with day-to-day frustrations the 

condition causes, were among their barriers to quitting. 

RA is the second most common form of arthritis and, in New Zealand, affects 1-2% of the 

population. It is three times more common in women than men.  



 

PhD student Pip Aimer, who undertook the study, says smoking is a significant risk factor for 

developing RA. International guidelines recommend such patients quit smoking to avoid adding 

to the existing cardiovascular and osteoporosis risks that the disease poses. 

“We found that nearly two-thirds of the study participants were unaware of a relationship 

between smoking and RA. Only six reported changes in their smoking patterns after diagnosis 

and these participants started smoking more heavily,” says Ms Aimer. 

The participants also reported finding it difficult to exercise so were unable to use this as an 

alternative distraction from their pain, she says.  

Ms Aimer says that the study suggests that alongside standard medications and counselling, 

smoking cessation strategies for smokers with RA should be tailored to their specific needs. 

“This might include education about the relationship between smoking and RA and identifying 

suitable targeted exercise for each patient. Their chances of quitting smoking—and staying 

quit—could also be boosted by improving how their pain is managed, and helping them to 

develop alternative coping strategies,” she says. 

The study appears in the US journal Arthritis Care & Research and was supported by the Health 

Research Council and Arthritis New Zealand.  

Ms Aimer’s co-authors include her PhD supervisors Dr Gareth Treharne of the University’s 

Department of Psychology, Professors Lisa Stamp and Vicky Cameron of the University of 

Otago, Christchurch, Department of Medicine, and Dr Simon Stebbings of the Department of 

Medicine in the University's Dunedin School of Medicine. 

 

Exercise, Physical Therapy May Help Ease Pain of Arthritis  
Saturday November 15, 2014 (HealthDay News)  

Regular exercise and physical therapy may benefit people with hip and 

knee arthritis, new research suggests. 

The study included 206 people with hip and knee osteoarthritis, average 

age 66, who were divided into two groups. One group received usual 



 

care, while the other group had regular exercise, physical therapy or both added to their standard 

care. 

After two years, those who did exercise and/or physical therapy had greater improvements in 

pain, stiffness and physical function than those who received usual medical care alone, the 

investigators found. 

The study findings are scheduled for presentation Saturday at the American College of 

Rheumatology's annual meeting in Boston. Research presented at meetings should be considered 

preliminary until published in a peer-reviewed journal. 

The results show that adding exercise and/or physical therapy to usual medical care benefits 

people with knee and hip arthritis, concluded lead author J. Haxby Abbott, of the University of 

Otago in Dunedin, New Zealand. 

Osteoarthritis -- the most common type of joint disease among middle-aged and elderly people -- 

causes progressive damage to cartilage in the joints. It can cause pain, swelling and reduced joint 

movement. 

 

OA Outcomes Improved With Physical Therapy 
MedPage Today  

BOSTON -- Adding either manual or exercise physical therapy (PT) to usual care for patients 

with osteoarthritis (OA) of the knee and hip can significantly improve pain and stiffness 

according to 2-year follow-up of a randomized, controlled trial. 

"If you're not prescribing this for everyone with OA, well, get with the program," said lead 

investigator J. Haxby Abbott, DPT, PhD, from the University of Otago in Dunedin, New 

Zealand. 

"Exercise has been recommended for a while now, but still most people don't get referred. What 

are the barriers? Some people say they think it only works for a few weeks and then it's a waste 

of time -- well, no, here we have a 2-year follow-up showing it works." 

The trial included 206 adults (mean age 66 years) with hip or knee OA, all of whom were 

receiving usual care. 

http://www.otago.ac.nz/dsm/people/expertise/profile/?id=797
http://www.otago.ac.nz/


 

Subjects were then randomized to receive additional manual PT (n=54), multimodal exercise PT 

(n=51), a combination of exercise and manual PT (n=50), or no extra PT (n=51). 

Both types of therapy were delivered by physical therapists in a PT clinic. Subjects received 

seven weekly sessions and were then instructed to continue prescribed exercises alone with three 

other booster visits during the study. 

Subjects in the exercise PT group were instructed about strengthening and range of motion 

exercises as well as balance and agility exercises, Abbott said during a press conference at the 

annual meeting of the American College of Rheumatology. 

"Manual therapy could be defined as the skilled passive movement of a joint provided by the 

physical therapist," he explained. 

The primary outcome of the study was change in the Western Ontario and McMaster 

osteoarthritis index (WOMAC) score. 

Among the 186 patients who remained in the trial after 2 years of follow-up, there were 

clinically significant improvements in both pain and disability in all three groups that received 

additional therapy compared with those receiving usual care only, said Abbott. 

This translated to improvements in the mean WOMAC score, which was 100.8 points at 

baseline, and rose by 31.7 points in the exercise therapy group, 30.1 in the manual therapy group, 

and 26.2 points in the combined exercise and manual therapy group, he said. 

"Patients who continued with usual care alone were viewed to worsen over time, and at the 2-

year follow-up they were 20% worse than they were at baseline," he said. 

Improvements from baseline were statistically significant for both the exercise and manual 

therapy groups, but did not quite reach statistical significance for the combined therapy group. 

However, when compared with patients who received usual care only, all three intervention 

groups had clinically significant improvements, he said. 

The effect sizes for all three groups were 0.52 (combined), 0.55 (manual) and 0.57 (exercise) in 

terms of changes in WOMAC score. 

http://www.medpagetoday.com/Rheumatology/ACR/
https://www.rheumatology.org/Practice/Clinical/Clinicianresearchers/Outcomes_Instrumentation/Western_Ontario_and_McMaster_Universities_Osteoarthritis_Index_%28WOMAC%29/
https://www.rheumatology.org/Practice/Clinical/Clinicianresearchers/Outcomes_Instrumentation/Western_Ontario_and_McMaster_Universities_Osteoarthritis_Index_%28WOMAC%29/


 

"To give some context, the effects size for medications such as nonsteroidal anti-inflammatory 

drugs is around about 0.35 ... so ... providing these interventions over and above usual care is 

conferring additional benefit," said Abbott. 

"A key message is that, in people who do not yet need joint replacement surgery, we found 

improved pain and physical function in patients who had our exercise therapy and manual 

therapy PT intervention protocols in addition to usual medical care, whereas patients who 

received usual medical care only deteriorated significantly over the 2-year follow-up period," he 

said. 

"These findings should be welcomed by people with osteoarthritis, doctors, and other clinicians 

because it shows that, compared with usual medical care without a referral to PT, the PT 

interventions of our exercise therapy and manual therapy protocols were very effective, even at 2 

years from when they were commenced. Both of these nondrug interventions are safe and 

effective for people with osteoarthritis across the spectrum from mild, moderate, to near-end-

stage joint degeneration." 

Juicy bits 

Theme members’ contributions to ‘Juice”, now re-named “Joint Support”, the Arthritis NZ 
Members News Letter. 

Non-surgical treatment and management of osteoarthritis: some New Zealand 
initiatives. 
 

Dr Haxby Abbott 

Research Associate Professor, Dunedin School of Medicine 

Arthritis NZ The Juice Member’s Newsletter | March 2014 

 

 

Osteoarthritis (OA) is the most common form of arthritis, and most commonly affects the hips or 

knees. It is one of the most common reasons people consult their doctor - in any one year around 

5% of the total adult population aged over 55 years will consult their GP about knee OA.  



 

OA of the hips and knees causes persistent, aching pain as well as occasional stabs of acute pain, 

and also has a big effect of physical function. Because OA is so common as well as being a 

painful, disabling condition, it has one of the greatest overall effects on impaired physical health 

of any disease. 

It used to be thought that OA was simply a ‘wear and tear’ disease of the cartilage, and that it 

was an inevitable result of ageing. Now that we understand the disease a lot better, we’ve learnt 

that that OA is a complex, active disease process that affects not only the cartilage, but also the 

bone beneath it, the capsule and ligaments around it, and the muscles across it. OA is mostly due 

to damaging mechanical forces causing the cartilage to break down at a faster rate than the body 

is able to repair it. But the body is always actively trying to repair it.  

There is no known cure for OA, but the good news is that treatments are getting better, and have 

been shown improve pain and function, and to delay or slow down worsening. Exercise therapy 

is now considered the first-line treatment. It used to be thought that exercise would only worsen 

the pain and accelerate the degeneration of OA, but this has proven to be false. There is good 

evidence now that exercise therapy can delay the worsening of OA, and delay the need for hip 

joint replacement surgery. 

My research group in Dunedin has looked at the effectiveness of exercise therapy and another 

kind of therapy provided by skilled physiotherapists – manual therapy – which has had little 

study before. Manual therapy is the skilled stretching of the tissues around the joint, to help it 

move more smoothly and over a greater range of motion. We found that both exercise therapy 

and manual therapy were effective, when provided in addition to usual GP care1, even to two 

years afterward. In the first year, manual therapy was particularly effective, but they were around 

equal after two years. We also found that it would be “highly cost-effective” to provide these 

treatments in the NZ healthcare system2. We are now getting the 200+ original participants, 

people with hip or knee OA, back to see how they are faring after 5 years. 

Last year, on the strength of our research findings and some funding from the National Health 

Board, we set up a clinic at Dunedin Hospital especially for patients with hip or knee OA: “the 

Joint Clinic”. Patients are assessed by an expert physiotherapist and orthopaedic nurse, provided 

with education, advice and course of outpatient physiotherapy, and seen again later for follow-

up. This service has been very well received by patients and GPs, and valued by the orthopaedic 



 

surgeons, and would not have been possible were it not for the trust and participation of those 

who volunteered for our OA research studies. 

References 

1. Abbott JH, Robertson MC, Wright AA, et al. Manual therapy, exercise therapy, or both, 

in addition to usual care, for osteoarthritis of the hip or knee: a randomized controlled 

trial. 1: clinical effectiveness. Osteoarthritis and Cartilage. 2013;21(4):525-534. 

2. Pinto D, Robertson MC, Abbott JH, Hansen P, Campbell AJ, Team MOAT. Manual 

therapy, exercise therapy, or both, in addition to usual care, for osteoarthritis of the hip or 

knee. 2: economic evaluation alongside a randomized controlled trial. Osteoarthritis 

Cartilage. Oct 2013;21(10):1504-1513. 

 

Yoga and arthritis 
Dr Lesley Ward, Research Fellow. Department of Medicine, 

University of Otago 

Arthritis NZ The Juice Member’s Newsletter | June 2014 

 

Yoga is becoming a popular form of exercise and health therapy among people with arthritis. 

The most common form of yoga in the West is Hatha yoga, a combination of physical, breathing, 

and relaxation practices. While practised mainly for physical health benefits, people are also 

turning to yoga to improve their sleep, relieve stress, and manage pain.  

As part of my PhD at the University of Otago, I conducted a small study to investigate the 

feasibility and safety of a relaxation-focused yoga programme for people with rheumatoid 

arthritis (RA). Twenty-six participants with RA-related pain and sleep disturbance were recruited 

through the Rheumatology Department of Dunedin Hospital. They were randomly allocated to 

either the yoga intervention group or the control group; then completed questionnaires on their 

RA-related health (e.g. pain, sleep, disease activity) one week before, one week after, and four 

weeks after the yoga intervention. 

Participants allocated to the control group continued with their usual care throughout the study 

period, with the option of attending a 2-day yoga workshop at the completion of the study. 

Participants in the yoga group continued with their usual care, and additionally received an 8-



 

week relaxation-based yoga programme, consisting of weekly home and group practice. Home 

practice consisted of listening to a 20-minute guided relaxation CD, three times per week, and 

group practice consisted of a weekly 75-minute yoga class.  

Group classes consisted of a weekly theme and yoga philosophy, breathing practices, warm-up 

movements, and gentle yoga postures. Each class ended with 15 minutes of guided relaxation. 

Participants were provided with a set of yoga props and a 1.2m wide height-adjustable table. 

Participants used these tables for the lying yoga postures, relaxation, and breathing practices, 

rather than having to get up and down from the floor to do them. 

Overall, the yoga participants were very positive about the yoga programme. Participants 

attended an average of 7 out of 8 group classes, and completed an average of 14 home practices 

over the 8-week intervention. At the end of the study, several yoga participants self-reported 

improved energy (31%), more physical activity (23%), and increased range of motion (23%). No 

serious side effects were associated with the yoga intervention.  

Overall, the 8-week relaxation-focussed yoga programme was feasible, safe, and met with high 

levels of satisfaction from all study participants. Yoga practices were achievable by participants 

with RA experiencing mild pain, mild to moderate functional disability, and moderate disease 

activity. However, several participants depended on the use of the electronic tables for the 

physical yoga postures, and some postures may need modification in future trials if this 

equipment is not available. Results support proceeding to a large-scale study, to investigate the 

effectiveness of yoga for improving aspects of physical and mental health in people with 

arthritis. The involvement of people with arthritis in the design of a future trial is encouraged, to 

develop ways to adapt the yoga intervention to people with limited mobility, and to improve 

participants’ adherence to home practice.  

If you would like any further information about the study, please contact Lesley at 

lesley.ward@otago.ac.nz  

Acknowledgements. Thank you to Arthritis New Zealand for funding the yoga equipment (yoga 

mats, yoga belts, and foam blocks) for the study; and to Yogasupplies© for support of the study 

through discounted yoga equipment. All participants were gifted their own set of yoga equipment 

at the conclusion of the study.  

 

  



 

Footwear for knee osteoarthritis 
Dr Gisela Sole, School of Physiotherapy, University of Otago 

Arthritis NZ The Juice Member’s Newsletter | September 2014 

Physical activity is important for managing osteoarthritis.  If walking is 

your preferred exercise, you need to consider the appropriateness of 

your footwear. You should choose footwear that is suitable for your 

everyday activities, which may include working, shopping, and 

gardening.  

Two distinct views currently guide the prescribing of footwear. The first is that the foot is 

inherently weak, and requires support, protection, and control. The second is that the foot is 

inherently strong, and is well-adapted to fulfil its function. If a clinician follows the first view, he 

or she is more likely to prescribe orthotics, and shoes with dual or soft density, that will reduce 

or control inward roll, and increase cushioning of the foot.  But if a clinician follows the second 

view, he or she is likely to consider the foot is considered to be “well-adapted”, and able to 

absorb shock because of its anatomical shape and muscles. This view would argue that shoes 

should not interfere with a person’s individual movement pattern.   

In either case, the most important issue when choosing footwear is comfort. Extensive research 

has been conducted to determine the optimal shoe, particularly for people with knee 

osteoarthritis. When a person has osteoarthritis of the knee, there is often a shift of the loading 

through the knee while walking and standing. In particular, there is often a tendency for ‘bowing 

out’ of the knee, which is likely to increase pressure or loading in the inner (medial) side of the 

knee, where osteoarthritis and pain is common.  

In people with mild knee osteoarthritis, footwear may be prescribed with the aim of improving 

the leg alignment, by distributing the weight more equally across the whole knee joint. While it 

was traditionally more common to prescribe medial wedges with orthotics (making the inner side 

of the heel and forefoot higher than the outer side), lateral wedges (which make outer side of the 

heel and forefoot higher than the inner side) are being used to improve leg alignment. A 

systematic review from the University of Otago, School of Physiotherapy has indicated that these 

lateral wedges are, indeed, likely to decrease the loading of the inner knee, as has been estimated 

from movement analysis in biomechanics laboratories. However, clinical trials conducted in 



 

Australia and elsewhere have had mixed results, showing that these wedges are not always 

successful for decreasing pain associated with knee osteoarthritis.     

One limitation of the clinical trials is that they do not always describe the shoes that are used by 

the study participants. As shoes age, more wear is normally seen under the outer (lateral) side 

than the inner (medial) side of the heel. The increased wear and decreased density (softness) of 

the lateral outer sole of the heel may potentially aggravate the ‘bowing out’ of the knee, and 

counteract the effects of the lateral wedges or orthotics. Therefore,  shoes need to be checked for 

wear prior to prescribing wedges or orthotics. Three basic guidelines suggest that:  

 Firstly, shoes should be symmetrical in terms of density and height around the heel and 

the forefoot 

 Secondly, the height of the heel is important as loading of the inner knee increases with 

increasing heel height. (Thus, footwear with a low or minimal heel is recommended.) 

 Finally, footwear should be flexible in all directions, rather than stiff, to maintain and 

encourage normal mobility of joints and muscle strength of the foot.  

Overall guidelines from research suggest that selection of basic, flexible, low-heeled shoes can 

be recommended for people with knee osteoarthritis and comfort, as perceived by the individual 

person, is most important.  

And if feet are painful and stiff, a referral to a health professional such as a podiatrist or 

physiotherapist should be considered. 

 

OUTING GOUT -5: a day of gout updates 
Assoc Prof Tony Merriman, Department of Biochemistry 

University of Otago 

Arthritis NZ The Juice Member’s Newsletter | December 2014   

 

In September researchers, rheumatologists and primary care health 

professionals came together for the 5th Outing Gout Hui at Te Manukanuka o Hoturoa Marae, 

Auckland Airport. The hui had a focus on the latest research in causes and best practice in the 

management of gout. Gout is a form of arthritis that affects 120,000 New Zealanders with the 

prevalence of gout about double in people of Māori and Pacific ethnicity compared to 



 

Europeans. It is caused by high levels of uric acid which forms crystals in the joints. The very 

painful attacks of gout result from immune system reaction to these crystals.   

The kaupapa (purpose) of Outing Gout is about providing an opportunity for clinicians and 

researchers to present the current research and best practice in management of gout in New 

Zealand to health professionals (such as clinic nurses and pharmacists) who treat people with 

gout. Links were made through the journey of gout; from the causes of gout, to the treatment of 

gout, to patient resources and education and finally wrapping up with a discussion regarding the 

best practice in the management of gout.  

Dr Tony Merriman, University of Otago, kicked off the hui by explaining that the cause of gout 

‘is due to high uric acid levels that are mostly attributed to the genes we inherit from our parents 

and ancestors’. Māori and Pacific populations have developed the ability to maintain higher uric 

acid levels from changes in genes. High uric acid levels are bad for gout but if you are to look at 

the history of Māori and Pacific populations it was a positive development for their ancestors due 

to the positive benefits of high uric acid levels. These benefits include increased blood pressure, 

which was vital when our ancestors began to walk, and anti-oxidant properties, which is 

protective of brain function. However of real interest to Māori and Pacific populations is the 

benefit that uric acid has in boosting our immune system. Research from Anna Gosling, 

University of Otago shows a possible link to high uric acid levels in Māori and Pacific 

populations as a protective factor to malaria as their ancestors navigated the Pacific Ocean. This 

research also shows that gout is not a modern disease within Māori and Pacific populations 

instead it is a disease that was experienced by Māori and Pacific populations well before western 

colonization. 

The Hui this year also had the special 

privilege of hosting the graduation of 16 

community Gout Champions. George Ngatai 

from Arthritis New Zealand expressed that 

the Gout Champion’s programme is about 

engaging with Māori, Pacific and the wider 

community to empower whānau to get key 

messages about gout to the community in 

their own settings.  The key message is to 



 

focus on reducing uric acid levels mostly by medication. One of the graduates expressed that 

they have been volunteering out in the community and being able to ‘understand the information 

in lay terms and to relay this back to the community… is influencing the change of discourse and 

many myths in the community’. This promotional approach is allowing communities to take 

control of gout to ensure whānau/families achieve the best outcomes.  

The treatment of gout is safe and well established. Once a diagnosis is confirmed medication, 

Allopurinol, which slows down the production of uric acid in the blood, is key in living life 

without gout attacks. As high uric acid levels are mostly attributed to genes once you have a gout 

attack changes in diet alone are usually not enough to reduce the levels of uric acid enough to 

prevent future attacks. Instead medication is the key to ensure that uric acid levels are reduced 

and maintained to a level that will prevent future gout attacks. As gout can also be an early 

indicator of other diseases such as diabetes and heart disease it is best to also make lifestyle 

changes which not only lower uric acid but can also be good for preventing diabetes and heart 

disease. These changes can be reducing alcohol (particularly beer) and eliminating sugary drinks. 

Sea-food and red meat are also known to raise uric acid.   

Rheumatologist Dr Nicola Dalbeth, University of Auckland, led a discussion around best 

practice in the management of gout. Dr Dalbeth detailed how the best practice has developed 

over the years. It is now best practice to start patients on low levels of Allopurinol and then to 

slowly increase the levels to avoid any rare allergic reactions.  Also when a patient is first placed 

on Allopurinol a non-inflammatory medication should be co-prescribed as the early stages of 

Allopurinol treatment can trigger a gout attack and the non-inflammatory medication will help 

treat/prevent this attack. Once this is overcome, slowly increasing the dose of Allopurinol until 

the uric acid levels have decreased to the recommended level of 0.36 mmol/L is vital. 

Allopurinol is then to be maintained at this dose even when there is no gout and this will ensure 

patients and whānau can be free of the debilitating pain and inflammation that is caused by gout 

attacks. 

If you are unsure about your treatment for gout or believe you may have gout please discuss this 

with your GP and if you still feel unsure seek a second opinion or ask to be referred to a 

specialist.  

 

  



 

Meetings 

Wednesday 2nd April 2014  0930 – 1600 Forsyth Barr Stadium, Dunedin 

Guest Speaker: Associate Professor Anthony Butler 
Associate Professor Anthony Butler is a radiologist with formal training in physics and 
computing. He has academic affiliations with the 
University of Otago Christchurch, the University of 
Canterbury, and CERN (European Centre for Nuclear 
Research). He works as a clinical radiologist at Canterbury 
District Health Board and is the director of the Centre for 
Bioengineering at the University of Otago Christchurch. 
He has won more than 10 awards for his research including 
awards from the Royal Society of NZ and the Royal 
Australian College of Radiologists. He is a named 
investigator on over $6m of NZ government research 
grants. 
Programme 

1005-1100 MARS spectral molecular imaging- A new radiological 
modality 

Dr Anthony Butler 

1100-1115 Assessment of the relationship between methotrexate 
polyglutamate in red blood cells and clinical response in 
rheumatoid arthritis 

Shan Pan 

1115-1130 Rates of fructose malabsorption in gout cases and non-
gout controls in Christchurch, New Zealand 

Caitlin Batt 

1130-1145 Defining a therapeutic yoga intervention for 
musculoskeletal conditions 

Lesley Ward 

1145-1200 Joint infections in patients with rheumatic diseases Imogen Nolan 

1200-1215 Increased VLDL Triglyceride: An association with Gout 
in the presence of hyperuricemia  

Humaira Rasheed 

1315-1345 Functional defects occur in people with weak hip 
abductors and are correctable with strengthening 

Hamish Osborne 

1345-1415 Concepts of pain in those waiting for hip and knee 
replacement 

Nicola Swain 

1415-1445 OARSI recommended performance-based tests to assess 
physical function in people diagnosed with hip or knee 
OA 

Haxby Abbott 

1445-1515 Arthritis New Zealand Sandra Kirby 

1515-1535 The future of ART  Paul Hessian 



 

Thursday August 21st 2014 1000 – 1600 Dunedin Art Gallery  

Guest Speaker: Professor Ranjeny Thomas 

Ranjeny Thomas is clinical Rheumatologist at Princess 

Alexandra Hospital and head of the Immunology programme at 

the University of Queensland Diamantina Institute. She did a 

research fellowship with Peter Lipsky in Dallas, Texas and has 

been a full Professor at UQ since 2003. Her research is 

focussed on the study of autoimmune disease and restoration of 

tolerance. Through this work, she developed and tested the first 

rheumatoid arthritis vaccine. She has also contributed major 

insights into the pathogenesis of spondyloarthropathies and autoimmune diabetes, leading to the 

development of disease biomarkers and therapeutic strategies. Ranjeny is founder and a director 

of the spin-off company, Dendright, which is developing vaccines to suppress autoimmune 

diseases.  

Programme 

1000-1100 Antigen-specific therapy for rheumatoid arthritis – the 
next frontier 

Ranjeny Thomas 

1105-1117 2-point discrimination thresholds of the knee Carrie Falling 

1117-1129 Association of TLR4 with gout H Rasheed 

1129-1141 Association analysis of inflammatory markers with 
gout and hyperuricaemia; IL-15 and IL-2 

Tahzeeb Fatima 

1141-1153 Development of a safe effective and accessible 
physical activity intervention for RA 

Susan Baxter 

1153-1205 Measurement of RA patients’ dexterity:  Mike Wilson 

1300-1325 An update on the genetic and environmental control of 
urate and gout 

Tony Merriman 

1325-1350 Predicting response to allopurinol Lisa Stamp 

1350-1415 From Tissue to Treatment in Rheumatoid Arthritis Paul Hessian 

1415-1440 Lower limb kinematics during stair descent more than 
20 years following ACL injury 

Gisela Sole 



 

 

Conference Presentations  

Members from the Arthritis Research Theme were present at and presented at the major local and 

international Rheumatology meetings 

American College of Rheumatology Annual Scientific Meeting, Boston, USA  

Appearance Matters Conference, Bristol, UK  

New Zealand Rheumatology Association Annual Scientific Meeting, Dunedin 

New Zealand Section (ASCEPT-NZ) Annual Scientific Meeting, Queenstown 

Physiotherapy New Zealand Conference: Linking the Chain, Wellington  

Physiotherapy New Zealand Conference: Linking the Chain, Auckland 

New Zealand Orthopaedic Association (NZOA) Annual Scientific Meeting, Tauranga  

Society for Free Radical Research Australasia 22nd Annual Scientific Meeting, Melbourne, 

Australia  

Queenstown Molecular Biology (QMB) Meetings, Queenstown, New Zealand 

Australasian Society of Clinical and Experimental Pharmacologist and Toxicologist New 

Zealand Section (ASCEPT-NZ) Annual Scientific Meeting, Queenstown, New Zealand 

  

1440-1505 How do young adults make sense of smoking as a 
possible behavioral cause of rheumatoid arthritis? 

Gareth Treharne 

1505-1530 Scleroderma Hospital Admissions in New Zealand: 
Epidemiology and Clinical Characteristics 

John Highton 
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Theme members highlights of 2014 

NZRA Distinguished Service Medal awarded to Professor John Highton 

Speech given by Dr Roaul Stuart, President New Zealand Rheumatology Association, at the 

award ceremony in Dunedin  

“And now I have the pleasure of making for the 

first time a presentation on behalf of the NZRA. 

This involves the presentation of an NZRA medal 

which is in acknowledgement of Distinguished 

Service to Rheumatology. The recipient of this 

award has over many years made important 

contributions to rheumatology on many fronts. 

His contributions to training and medical 

education, his care for his patients, his involvement with the NZRA executive including as 

President, as well as his research have made him an obvious candidate for this new award. He 

has an excellent knowledge of immunology from his days as a research fellow with Gabriel 

Panayi at Guy's hospital in London. From there he brought this knowledge back to become a 

recognized expert on many things including the rheumatoid nodule. He has contributed his own 

body of research whilst serving as a supporter and facilitator of research in New Zealand. He has 

always been keen to involve basic scientists in research and give them a platform at the NZRA 

annual meetings. As a very keen fisherman he would appreciate a fishing analogy, and if New 

Zealand rheumatology was the Waitaki River, he would be a larger than life salmon swimming 

valiantly against the current and hoping the government doesn’t build another hydro dam. Many 

members of the NZRA have trained under his wise and watchful eye, and have been inspired to 

pursue rheumatology as a career or even dip their toe in the murky waters of research. He has 

sustained himself over the years not only with his thirst for knowledge and research, but also it is 

reported on many boxes of muesli that he is said to consume noisily in between patients during 



 

his morning clinics. Amazingly, despite copious cheese scones, and carrot cake, which he has 

always offered to share with his colleagues (even to the point of proffering his own pre-used 

fork) he has over the years only increased his mana and not his girth.  

Ladies and gentlemen, by now you will all know who I am referring of course to: the one and 

only Professor John Highton. 

And behind such a successful man lies the love and support of his wife Briarlyn who we would 

also like to acknowledge tonight. She will have her own stories to tell no doubt.” 

Dunedin update meeting 
On 27th November, Dunedin research groups presented an update to around 70 patients and other 

interested persons, many of whom have been actively participating in recent research studies.  

Presentations from Dr Paul Hessian (predicting response to TNF inhibitors), Assoc. Prof Simon 

Stebbings (OA clinical trial), Dr Lesley Ward (AS study) and summer student Cho Wool (OA 

qualitative study) 

Centre for Health, Activity, and Rehabilitation Research (CHARR) 
CHARR hosted an inaugural research week from the 24 -27th November, 2014.  Topics during 

the week included a Physical activity and Health Symposium, a workshop for Early Career 

Research Staff, a Healthy Ageing Symposium, and a Graduate Research conference.  

The week was well attended by staff of the CHARR as well as researchers from around the 

University, and health professionals. The 2015 Research Week is scheduled for the first week of 

December.  

Public Information evening in conjunction with Arthritis Appeal Week – University 
of Otago, Christchurch 
An open public information evening was held at the University of Otago, Christchurch during 

Arthritis Appeal Week.  Presentations from Associate Professor Tony Merriman, Associate 

Professor Simon Stebbings, Pip Aimer and Professor Lisa Stamp on recent research were well 

received.  

 

  

http://www.otago.ac.nz/physio/otago073810.pdf


 

Grants received in 2014 (highest value listed first) 

Health Research Council of NZ, PI Merriman, NI Stamp, Wright: $4,999,512 

Health Research Council of NZ, PI Hudson, NI Stamp: $1,197,697 

Health Research Council of NZ, PI Braithwaite, NI Baird, Stamp, Hessian: $1,193,034 

Health Research Council of NZ European collaboration award, PI Merriman: $199,406 

Health Research Council of NZ, PI Stamp: $135,636 

Lottery Health NZ, PI Fleming: $100,000 

University of Otago Research Fund, PI Stamp, NI Treharne, Johnston: $35,000 

Lottery Health NZ, PI Stamp, Batt: $31,121 

Jack Thomson Arthritis Fund, PI Jayakaran, NI Baxter, Chapple, Perry, Theis, Treharne: $28,926 

Jack Thomson Arthritis Fund, PI Ribeiro: $24,455 

University of Otago Research Fund, PI Ribeiro: $18,826 

Dean’s Bequest Fund, PI Abbott: $14,983 

Dean’s Bequest Fund, PI Hessian: $13,727 

Physiotherapy New Zealand, PI Abbott, NI Harcombe: $11,438 

Physiotherapy New Zealand, PI Hale, NI Mulligan, Smith, Treharne: $11,438 

Physiotherapy New Zealand, PI Perry: $10,000 

University of Otago Division of Health Sciences Research Technology Voucher award, PI 

Abbott: $10,000 

The Maurice and Phyllis Paykel Trust, PI Hale, NI Smith, Treharne: $8,778 

Ako Regional, PI Chapple: $8,692 

University of Otago Quality Advancement Unit, PI Hay-Smith, NI Anderson, Treharne: $8,580 

University of Otago Research Fund, PI Smith, NI Treharne: $6,091 

 



 

Postgraduate students (completed) 

Ashokan Arumugam (PhD) – Exploring the interaction between the pelvic segment and gluteal 
and thigh muscles. Supervisors: Gisela Sole, Stephan Milosavljevic, Stephanie Woodley. 

Caitlin Batt (BmedSci) – Prevalence of fructose malabsorption in gout. Supervisors: Lisa Stamp 
and Richard Gearry. 

Susan Baxter (PhD) – Tailored exercise interventions for people with rheumatoid arthritis. 
Supervisors: Leigh Hale, Cath Smith and Gareth Treharne. 
Paul Chin (PhD) – Aspects of renal function and dabigatran and gentamicin drug clearance. 
Supervisors: Evan Begg and Murray Barclay. 

Aimee Chisnall (MSc) – The role of SLC2A9 variants in hyperuricemia and gout. Supervisor: 
Tony Merriman. 

Lesley Ward (PhD) – Yoga for musculoskeletal conditions. PhD supervisors: David Baxter and 
Simon Stebbings. 

Roisin Hegarty (MSc) – The psychological consequences of daily fatigue among rheumatoid 
arthritis patients and undergraduate university students. MSc supervisors: Gareth Treharne and 
Tamlin Conner. 

Current Postgraduate Students 

Pip Aimer – Identifying and overcoming the barriers to smoking cessation in rheumatoid 
arthritis. PhD supervisors: Lisa Stamp, Gareth Treharne, Vicky Cameron, Simon Stebbings 

Rashid Al-Mandhari – Fatigue in inflammatory bowel diseases. BMedSci supervisors: Hamish 
Osborne, Michael Schultz. 

Murray Cadzow – A bioinformatics workflow for detecting signatures of selection in genomic 
data. PhD supervisor: Tony Merriman. 

Tahzeeb Fatima – Gout: The relationship with metabolic disease. PhD supervisor: Tony 
Merriman. 

Tanya Flynn – Causes of gout; genetic and social understandings. PhD supervisor: Tony 
Merriman. 

Anna Gosling - Hyperuricaemia in the Pacific: a biological anthropological perspective. PhD 
supervisors: Tony Merriman and Lisa Matisoo-Smith. 

Mandeep Kaur – Outcomes of ACL injuries with reference to risk factors associated with 
osteoarthritis. PhD supervisors: Gisela Sole, Daniel Ribeiro, Jean-Claude Theis. 

Julia Kibblewhite – What makes exercise enjoyable for people with arthritis? A Q methodology 
study of shared opinions. MSc supervisor: Gareth Treharne. 

Jessica Leov – On-line Psychological Therapies for painful conditions. MSc supervisor: Nicola 
Swain. 

Beth Mayland – Anxiety and outcomes of upper limb injury. PhD supervisors: Jean Hay-Smith 
and Gareth Treharne. 



 

Nick McIntosh – 11 week Beta-Hydroxy beta-Methylbutyric acid supplementation (HMB): 
Effects on body composition and exercise performance in trained athletes. BMedSci supervisors: 
Katherine Black and Hamish Osborne. 

Valerie Milne – Social and geographic barriers to accessing rheumatology services. PhD 
supervisors: Andrew Harrison and Robin Kearns. 

Jarrod Moors – Health and well-being in Pacific teenagers. MSc supervisor: Tony Merriman. 

Shan Pan – Development of a population pharmacokinetic-pharmacodynamic (PKPD) model 
for methotrexate and methotrexate polyglutamates in red blood cells. PhD supervisors: Steve 
Duffull, Julia Korrell and Lisa Stamp 

Humaira Rasheed – Relationship of gout with dyslipidemia. PhD supervisor: Tony Merriman. 

Warren Scott – Beliefs about exercise among men with rheumatoid arthritis. MSc supervisor: 
Gareth Treharne. 

Melyssa Roy Swift – Support strategies for whole-food diets, intermittent fasting, and training. 
PhD supervisors: Rachael Taylor, Rachael Brown, Hamish Osborne. 

Mansour Zamanpour – Genetic basis for negative relationship between rheumatoid arthritis 
and schizophrenia. PhD supervisor: Tony Merriman. 

 

Student travel awards 

The theme supported two PhD students to attend the International meeting to present their 

research. Awards were made to Shan Pan, Pip Aimer ACR, Tanya Flynn ASHG, and Humaira 

Rasheed ACR attended a meeting. Reports on these are below. 

Shan Pan – PhD candidate, School of Pharmacy, University of Otago 

The Student Travel Award of Arthritis Research Theme gave me a great opportunity to attend the 

conference of the Australasian Society of Clinical and Experimental Pharmacologists and 

Toxicologists (ASCEPT) in Queenstown this year. This conference invited around 50 attendees 

from a wide range of disciplines, including pharmacists, clinicians, clinical pharmacologists, 

pharmacoepidemiologist, pharmacometricians and researchers from 

industry. All these disciplines share the same goal to improve the 

healthcare of patients from different angles. As a PhD student in the 

area of pharmacometrics which aims for drug individualisation, 

attending ASCEPT provided a dynamic exposure and inspired each 

other in our research pathways leading to better patient healthcare. 

The programs in this conference were diverse, covering network 



 

function, oral communications, poster viewing, and symposiums. All these programs were very 

interactive and stimulated enthusiasm. Apart from these, the dinner event organised in the 

conference had a welcoming feeling for both networking and an exchange of research ideas.       

I was selected in one of the oral communication sessions to present one of my PhD research 

projects. The presentation was given on the pharmacokinetic-pharmacodynamic modelling of 

methotrexate use in rheumatoid arthritis, aiming for therapeutic drug monitoring in patients 

treated with methotrexate. Even though this topic was not quite routine for the audience, it 

received immense attention and valued feedback regarding the prospective studies on this work. 

At the conference dinner, I felt the interest from some researchers about the future application of 

this work, and also about the field of pharmacometrics in a general sense. The discussion turned 

out to be very thought-provoking for both sides, which added to my highlights of the conference.     

It was rewarding to be exposed to ASCEPT as part of my PhD study and I have quite enjoyed 

this experience. I sincerely thank Arthritis Research Theme for the financial support of my 

attendance at this conference. I look forward to taking part in Arthritis Theme meetings in future.    

Tanya Flynn – PhD candidate, Department of Biochemistry University of Otago 

The ASHG Annual Meeting is the largest human genetics meeting in the world. ASHG 2014 had 

6566 scientific attendees, presenting over 400 talks and over 3000 posters. I attended ASHG with 

the intention of learning new genetic analyses and discovering what other laboratories are 

working on.  

Presentation topics varied widely, with many of particular relevance to my PhD topic, suggesting 

new methodologies, areas to tread with particular caution and allowing me to consider alternative 

interpretations or analyses that may benefit my work. My poster presentation went smoothly, 

with a varied audience of people discussing my work, including a new collaborator in my lab 

group. Surrounding my poster were posters presenting similar work to mine and I was able to 

discuss the different approaches we took and gained several useful ideas from these discussions. 

The meeting showed me there are many and varied ways to approach the same problem and that 

many labs are working on topics which align with my interests, which may be of use when 

choosing the next step in my career. 



 

Besides the presentations I also attended two student focused networking events. The first a peer 

breakfast designed to allow students to meet each other and discuss their work in a casual 

environment. The second a student-mentor luncheon designed to encourage discussion with an 

expert in the field about not only analysis, but also the path they took to get to where they are and 

their advice on how to succeed. 

I thoroughly enjoyed my time at ASHG. It was good to mingle with such a large group of people 

who understood my work and with whom I could discuss the triumphs and problems we had each 

faced in our respective work. 

 

Humaira Rasheed – PhD candidate, Department of Biochemistry University of Otago 

American College of Rheumatology (ACR) conference was the premier rheumatology 

conference with over 15,000 attendees there. This event provided me an opportunity to 

understand the current advances in my field. Also, I got a chance to present my most up-to-date 

findings as oral presentations in this conference. Both of my presentations received appreciation 

and constructive feedback from experts in area. This feedback was very helpful to improve the 

overall quality of my PhD thesis. 

Besides, I got a chance to meet the experts in my area of specialization and to listen their 

presentations. This helped me to know about current research projects going on in different labs 

all around the world. Particularly, my meeting with Dr Robert Terkeltaube (Professor of 

Medicine at USCD, San Diego) was really fruitful. I got a chance to discuss my work in detail 

with him and he was interested to collaborate with our lab to further extend my project.  

In a nutshell, these travel funds gave me a chance to present my work in front of international 

community along with providing me access to the best and most cutting-edge research in the 

field of Rheumatology.  

  



 

Pip Aimer – PhD Candidate, Department of Medicine, University of Otago, Christchurch  

I was very fortunate to attend the ACR/ARHP meeting that was held 

15-19 November 2014 at Boston, MA in the United States. The 

annual meeting is sponsored by the American College of 

Rheumatology and provides extensive learning and networking 

opportunities for rheumatology clinicians, researchers and 

academics, and health professionals/managers from over 100 

countries of the world. This conference is large by international standards, attended by over 

15,000 rheumatology professionals. There were more than 3,000 poster presentations and 200 

educational presentations to choose from over the 5 days including workshops, ‘Meet the 

Professor’ sessions, oral abstract sessions, exhibits, career fair, and guided poster tours. 

I was selected to present a poster on my PhD research: A Pilot Randomized Controlled Study of 

a Tailored Smoking Cessation Intervention for Rheumatoid Arthritis. This study was designed to 

determine whether a targeted 3-mongh smoking cessation intervention for RA patients’ increases 

smoking cessation and/or leads to sustained reductions in daily smoking. I was very pleased to 

have the opportunity to present my findings to many interested attendees during the allocated 

poster presenter time.  The feedback from these interactions was very positive and encouraging.  

I definitely took advantage of the conference educational opportunities. The sessions ran 

concurrently and were ordered into 7 primary tracts including clinical science, practice, pain 

management, patient safety and ethics.  A handy phone application came in handy to carefully 

plan which sessions to attend, and I concentrated on talks and posters that were relevant to my 

research including: smoking related mortality in RA, clinical aspects of cardiovascular risks in 

RA, exercise in RA, pain in RA, nurturing resilience, valued life activities and coping with loss, 

clinical aspects of mortality, living and thriving with a rheumatic disease, health disparities and 

social determinants of health, and successful aging in rheumatic disease.   

Overall, the conference was an awesome opportunity to meet and talk to other rheumatology 

health professionals and researchers and a definite highlight of my PhD. Boston was a fabulous 

place to visit.  I am very grateful to the Otago University Arthritis Theme for their support to 

attend this meeting. 

 



 

Summer students  

The Arthritis Research Theme utilised extra funding provided by the University and supported 

students for summer research projects; Emma Houlder (Medicine, Dunedin). 

Expression of MTX Transporters and Metabolising Enzymes in subcutaneous Rheumatoid 

Nodules. 

Emma Houlder, Department of Medicine. Supervisor: Dr Paul Hessian 

Introduction. Rheumatoid nodules occur in approximately 30% of patients with Rheumatoid 

Arthritis (RA). They are commonly found subcutaneously at points of friction, but may occur in 

connective tissue of multiple organs. Rheumatoid nodules are associated with worse RA. They 

are more frequent in patients that are rheumatoid factor (RF) positive (incidence about 90%), as 

well as being associated with smoking and HLA-DRB1 homozygosity. Methotrexate (MTX), the 

anchor drug in RA treatment, is associated with accelerated nodule development. This 

accelerated nodule development regresses when MTX is reduced or withdrawn. 

MTX is transported into the cell by transporters such as the reduced folate carrier 1 (RFC-1; 

SLC19A1). Once inside it is polyglutamated by folylpolyglutamate synthetase (FPGS) to its 

active form of MTX polyglutamate. Terminal polyglutamates can be removed by γ-glutamyl 

hydrolase (GGH), allowing MTX monoglutamate to be transported out of the cell by members of 

the ABC transporter family, including ABCC1, ABCB1 and ABCG2. MTX polyglutamates are 

responsible for inhibiting a number of enzymes in the folate pathway, including thymidylate 

synthase (TYMS), AICAR transformylase (ATIC) and dihydrofolate reductase (DHFR). This 

inhibition results in an increase in adenosine synthesis and an inhibition of pyrimidine and 

polyamine synthesis. 5-methyltetrahydrofolate-homocysteine methyltransferase (MTR) and 5-

methyltetrahydrofolate-homocysteine methyltransferase reductase (MTRR) are involved in 

catalysing homocysteine to methionine, a step in the polyamine synthetic pathway.  Expression 

of these key genes involved in the action of MTX in the rheumatoid nodule is unknown. In this 

study we have determined the expression in subcutaneous rheumatoid nodules of genes encoding 

the MTX transporters (SLC19A1, ABCB1, ABCC1, ABCG2), MTX metabolising enzymes 

(FPGS, GGH), as well as of genes involved in MTX’s mechanism of action (TYMS, MTR, 

MTRR). It was anticipated that this study would provide insight into the link between MTX 

therapy and the development of subcutaneous nodules in RA.   



 

Methods. Twenty-two subcutaneous nodule tissues were obtained from 20 patients after elective 

surgery. Two separate nodules were obtained from two patients at different time points (21 and 

10 months apart respectively). Twelve patients were taking MTX (7.5-22.5 mg/week) as part of 

therapy. Twelve patients had previously smoked and 7 patients continued to smoke at the time 

nodule tissue was obtained. RNA was extracted from nodule tissue and gene expression 

measured in triplicate using commercial Taqman real-time PCR assays (Qiagen). Cytokines were 

measured using Bio-Plex Th17 assays (Bio-Rad) in plasma obtained from 12 paients at the same 

time as nodule tissue. All gene expression data were normalised to mean GAPDH expression for 

individual samples. Gene expression and plasma cytokine data were analysed using GraphPad 

Prism 6 (GraphPad Software) and compared using Mann-Whitney U tests or Spearman’s 

correlation tests as appropriate with significance considered at p<0.05.  

Results. All genes studied (ABCB1, ABCC1, ABCG2, FPGS, GGH, MTR, MTRR, SLC19A1 

and TYMS) were expressed in subcutaneous rheumatoid nodule tissue. Expression of the 

majority of genes was unaffected by MTX therapy. However, expression of ABCG2 and MTRR 

genes was significantly less (p<0.05) in patients receiving MTX, than in patients not receiving 

MTX. There was also a strong (but non-significant) indication for less MTR expression in 

patients on MTX therapy (p=0.053). For patients receiving MTX, an inverse correlation was 

found between expression of MTR and TYMS (p<0.05). Positive correlations were found 

between ABCB1 and ABCG2 (p<0.05), as well as MTR and ABCG2 (p<0.05) expression. For 

patients not receiving MTX, significant inverse correlations were found between expression of 

MTR and SLC19A1 (p<0.05), as well as between MTR and FPGS (p<0.01). In these patients 

significant positive correlations were also found between TYMS and SLC19A1 (p<0.01), TYMS 

and FPGS (p<0.05), and between SLC19A1 and FPGS (p<0.05) expression. Significant 

correlations between the expression levels of certain MTX pathway genes and plasma cytokine 

levels were also found. Correlations were variably positive or negative and more commonly 

invovled IL-17A related cytokines (IL-17A, Il-17F, IL-22, IL21)in plasma. Noticably, TNFa, IL-

6 and IL-23 in plasma show no correlation with the expression of MTX pathway genes in 

nodules. No significant association was found between MTX pathway genes’ expression and 

smoking at the time the nodule tissue was obtained. 

Discussion. This study assessed the expression of genes involved in the transport, metabolism 

and mechanism of action of MTX in subcutaneous nodules and compared effects from MTX 



 

therapy. All these MTX pathway genes were expressed in a manner similar to that we have 

previously observed in inflamed joint tissue. The expression of ABCG2 and MTRR was 

significantly less in nodules from patients on MTX therapy and there was also a strong indication 

for less MTR expression in this patient cohort, impacting on both MTX efflux and DNA 

methylation. These data indicate that MTX can be metabolised and exert its effects in the nodule 

as in the joint synovial tissue. However the data also indicate the overall impact of MTX on gene 

expression patterns is different between nodule and synovial tissues, which possibly reflects that 

the dominant inflammatory cell infiltrating the nodule is the monocyte/macrophage. 

Systemic inflammation, reflected by plasma cytokines levels, was found to correlate with the 

expression of MTX pathway genes within nodules. The correlations were gene dependent, 

variably positive or negative and more commonly associated with IL-17A-related genes, 

including IL-17A, IL-22, IL-17F and Il-21.  This  preliminary evidence is notable in that key 

cytokines that impact on RA pathogenesis (e.g. TNFa, IL-6, IL-23) do  not appear to influence 

the expression of MTX pathway genes within nodules. 

Smoking is known to be associated with increased severity of established RA, and with the 

development/presence of nodules. No association was found between the expression of MTX 

pathway genes and smoking at time of sample collection. Although smoking is known to impact 

on synovial inflammation, it does not have the same effect on nodules. The data from this study 

indicate any effect of smoking on nodule development is also not manifest through the 

expression of MTX pathway genes in the nodule.  

To summarise, this study has shown expression of genes involved in MTX transport, metabolism 

and mechanism of action of MTX within the rheumatoid nodule. This suggests MTX could act 

via conventional pathways to exert its effect within the nodule. We have also found that current 

MTX therapy has an effect both on the gene expression levels, and on correlations between 

expression levels of MTX pathway genes in the nodule. Moreover we have discovered 

preliminary links between the cytokine levels in the blood and MTX pathway genes in the 

nodule, suggesting that systemic inflammation may affect MTX metabolism in the nodule.  

 

 


