
Diagnostic Work-up and Initial Management 
The patient first sought medical care in a walk-in-clinic
one month after the onset of the joint symptoms. He was
given naproxen, which was initially helpful. After bilateral
iritis developed, he was tested for anti-cyclic citrullinated
peptide (anti-CCP) antibodies and HLA-B27, but both
were negative. X–rays of the sacro-iliac joints were 
normal; however, because of the persistent arthritis,
methotrexate (MTX) was started, with a working diagnosis
of early rheumatoid arthritis (RA).  
In the absence of anti-CCP antibodies, the diagnosis of

early RF-positive RA was debatable. RF is not specific.
Transient positivity can occur in patients with hypergam-
maglobulinemia or infections, including HCV infection
or more sustainably, those with cryoglobulinemia or
other autoimmune conditions with high titres of other
auto-antibodies, such as anti-smooth muscle (autoim-
mune hepatitis) or antineutrophil cytoplasmic antibodies
(ANCA). Almost all of these latter conditions can start
with non-specific polyarthritis. Iritis is not a common
symptom in ANCA-associated vasculitis but is found in a
few patients. Hence, reactive spondyloarthropathy could

still be considered in this patient, which was not ruled
out by the absence of HLA-B27.  
However, one month later, cyanotic discolouration of

the toes developed with numbness and tingling in the
hands (in the right ulnar and both median nerve distri-
butions), lateral side of the legs, and dorsum of the feet,
mainly around the right medial malleolus; there was sim-
ilarly weakness in hands and in the left big toe extensors.
Electromyography with nerve conduction study 
confirmed the diagnosis of mononeuritis multiplex. At
that time, the serum creatinine level had increased to 
220 µmol/L, with blood 4+ and protein 3+ on urine
analysis, and CRP level 86 mg/L. Chest X-rays were normal.  
The clinical and biological findings no longer favoured

RA or spondyloarthropathy, but more likely a medium-
sized vessel vasculitis (i.e., polyarteritis nodosa) or small-
sized vessel vasculitis (such as an ANCA-associated vas-
culitis [AAV]). The presence of renal involvement with
hematuria and proteinuria in the absence of high blood
pressure suggested AAV more than polyarteritis nodosa.
The presence of erythrocyte casts in the urine, suggestive
of glomerulopathy (as opposed to an ischemic renal
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In the Beginning, it was Arthritis…
By Abdallah Alqethami, MD; and Christian Pagnoux, MD, MSc, MPH

A 20-year-old man presented with general fatigue for one month and migratory arthritis involving the
metacarpophalangeal, proximal interphalangeal, elbow, and metatarsophalangeal joints associated with
morning stiffness. He later showed bilateral eye redness and pain, and an ophthalmologist diagnosed bilateral
iritis that rapidly improved with eye drops. The patient had no signs of urethritis and denied any prior
episode of diarrhea. He had no significant personal or familial medical history. He never smoked and denied
any alcohol or recreational drug use.  
Laboratory investigations revealed hemoglobin level 123 g/L (normal, 140 g/L-180 g/L), leukocyte count

7.6x109/L (2.5x109/L-7.5x109/L), platelet count 491x109/L (150x109/L-400x109/L), erythrocyte sedimenta-
tion rate 33 mm/hr (< 15 mm/hr), C-reactive protein (CRP) level 86 mg/L (< 10 mg/L), serum creatinine 
level 66 µmol/L, alanine aminotransferase level 64 U/L (< 36 U/L) and alkaline phosphatase level 93 U/L 
(< 100 U/L). Rheumatoid factor (RF) was positive at 1:160. The patient was negative for antinuclear antibodies
(ANA) and extractable nuclear antigens (ENA) as well as HIV and hepatitis B and C virus (HCV). Urine analysis
gave normal results. Hand X-rays showed no erosions.  
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injury in polyarteritis nodosa that usually does not cause
casts), supported a diagnosis of AAV.  
While waiting for ANCA test results, intravenous pulses

of methylprednisolone (1 g/day for three consecutive
days) were started. After renal ultrasonography, the
patient underwent a kidney biopsy that demonstrated
pauci-immune necrotizing crescentic glomerulonephritis.
ANCA testing was positive, with a cytoplasmic-labeling
pattern on indirect immunofluorescence and proteinase 3
(PR3)-specificity on enzyme-linked immunosorbent assay
(ELISA). With this final diagnosis of anti-PR3 cANCA-pos-
itive and kidney-biopsy proven AAV (granulomatosis with
polyangiitis [GPA] or microscopic polyangiitis [MPA]),
additional induction treatments were considered, including
an immunosuppressant and plasma exchange.

Diagnostic Discussion 
AAV predominantly affects the respiratory tract and kid-
neys and includes GPA (formerly Wegener’s granulomato-
sis), MPA, and eosinophilic granulomatosis with polyangi-
itis (also known as Churg-Strauss syndrome [EGPA]). A
recent study in northern Saskatchewan showed a
Canadian rate of 11.7 per million for GPA and MPA with
biopsy-proven renal involvement.1 Musculoskeletal mani-
festations, mostly arthralgias and myalgias, are present in
up to 60% of AAV patients at diagnosis. As in our patient,
such manifestations may be the first and main clinical
features of the disease, until more classical ones develop.
Most suggestive characteristics of GPA include ear, nose,
and throat (ENT) signs (crusting rhinitis, destructive
sinusitis, saddle-nose deformity) and lung nodules (with
or without cavitations). Asthma and nasal (allergic) poly-
posis are some hallmarks of EGPA. Pauci-immune
glomerulonephritis and alveolar hemorrhage are possible
in all three AAV diseases, although rare in EGPA.
Mononeuritis multiplex is also common to the three 
diseases, although it occurs more often in EGPA.   
Although more than 90% of the patients with systemic

GPA are anti-PR3 cANCA-positive, a few are negative.
Some are positive for the other main ANCA type, anti-
myeloperoxidase ANCA, which is associated more com-
monly with MPA. In the absence of any ENT or lung
involvement typical of GPA, whether our patient has GPA
or MPA is difficult to determine. Iritis is rare in each AAV
and not specific to any of them. The “wisest” diagnosis to
retain at this time would therefore be anti-PR3 cANCA-
positive AAV. Of note, several recent clinical and genetic

studies suggested that the ANCA type could indeed have
more impact on the disease course and outcomes than
the distinction between GPA or MPA, which can some-
times be difficult to establish. The recently revised
Chapel Hill nomenclature states that for now we should
continue to describe AAV as three diseases (i.e., GPA,
MPA, and EGPA), rather than individualizing new vasculi-
tis entities based on ANCA status and type. However, the
nomenclature also specified that one should always add
a prefix before GPA, MPA, or EGPA indicating ANCA
reactivity. In our patient, the diagnosis would remain as
anti-PR3 cANCA-positive “GPA or MPA”.  

Treatment Discussion 
AAV patients show substantially higher mortality than the
age-matched general population, especially if the diag-
nosis, the treatment, or both are delayed. Combined
cyclophosphamide (CTX) and glucocorticoids have led to
marked improvement in early outcomes over the past four
decades; more than 90% of patients now achieve remis-
sion, compared with an 80% one-year mortality rate in
the early 1950s. As was established by several subsequent
studies (Table 1), conventional AAV treatment is now well
codified and adjusted according to the disease severity
and extent of organ involvement, to optimize the chance
of remission and limit the risk of treatment-related side
effects.  
AAV can be separated into major-organ- or severe life-

threatening disease, and into more limited forms.2
Patients such as our case, who present with major organ-
threatening disease (renal involvement), should be
promptly treated with high-dose glucocorticoids com-
bined with a potent immunosuppressive agent, namely
CTX or rituximab. The first goal of treatment is to achieve
remission, defined in our patient as the return to normal
renal function or at least some recovery, then its stabiliza-
tion, along with the resolution of all extra-renal manifes-
tations. A more limited treatment strategy, such as MTX
with glucocorticoids, should only be tried in patients
with limited, non-severe, and non-renal disease.2
Most of the glucocorticoid regimens include initial

intravenous pulses of methylprednisolone (0.5 g/d-1 g/d
for one to three consecutive days) for patients with severe
disease manifestations, followed by oral prednisone at 
1 mg/kg/d for two to four weeks, gradually tapered by
approximately 10% until reaching 10 mg/d-20 mg/d by
Week 12. The subsequent tapering scheme and optimal
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duration of glucocorticoid therapy remain debated, and
the latter varies between six months to several years. In
most of the previous European trials, the minimal duration
of glucocorticoid therapy was about 18 to 24 months.   
Combined with glucocorticoids, CTX has become the

standard of care to induce remission in patients with
severe AAV. It can be given daily and orally (2 mg/kg/d), or
by intravenous pulses (15 mg/kg every two weeks for the
first three pulses, then every three weeks), with dose
adjustments for age and renal function. Both are equally
effective, with no difference in time to remission but per-
haps fewer episodes of leucopenia with the intravenous
pulse regimen. Because of the toxicity (particularly the
risks of infertility and delayed bladder cancer) associated
with prolonged administration of CTX, this agent, when
effective, must be stopped after a maximum of six months
and replaced by a less toxic maintenance agent, such as
azathioprine (AZA) or MTX.3 CTX can indeed be stopped
once remission has been achieved (i.e., often at three
months);4 however, recent long-term follow-up of patients
enrolled in some European studies showed that oral CTX
was likely associated with a lower relapse rate at three
years,5 which indeed reflects that a high cumulative 
CTX dose is also associated with low relapse rate (six intra-
venous pulses over three months leads to a total of 5 g-
8 g vs. 9 g-18 g for three months of oral daily CTX). The bal-
ance between CTX efficacy and toxicity thus remains subtle
and clearly applies beyond the simple induction phase.  
Rituximab was recently approved by the US Food and

Drug Administration, then Health Canada, based on the
results of two randomized controlled trials,6,7 as an alter-
native to CTX for remission induction in adult patients
with severe ANCA-positive GPA or MPA. Precise criteria
for coverage of the drug may differ slightly by province.
The RAVE trial6 compared remission induction with glu-
cocorticoids (aiming at a total duration of six months)
and rituximab (375 mg/m2 per week for four weeks), then
placebo AZA up to Month 18, or oral CTX (2 mg/kg/d, 
followed by AZA, once remission has been achieved, at 
2 mg/kg/d up to Month 18) in 197 patients with GPA or
MPA.6 Results showed the non-inferiority of rituximab
compared to the conventional staged CTX-AZA approach
at Month 6, which was sustained until Month 18.
Rituximab is not associated with infertility or risk of late
bladder cancer; however, the study showed that the risk 
of infections, mainly of the respiratory tract, was 
“disappointingly” similar with both treatment strategies.  

The randomized controlled MEPEX study8 showed that
plasma exchange (seven sessions over 14 days) was asso-
ciated with more frequent renal function recovery at one
year, as compared with intravenous pulses of methylpred-
nisolone (1 g/d for three consecutive days). However, it
failed to show any significant benefit in patients with pul-
monary-renal syndrome in terms of survival, and the pro-
portion of patients with end-stage renal disease beyond
the first year of follow-up was eventually comparable.
Because intravenous methylprednisolone pulses are
indeed part of the conventional therapy for patients with
severe disease, rather than an alternative to plasma
exchange, and the MEPEX sample size was small, the real
potential benefit of plasma exchange for severe AAV
remains uncertain. The ongoing PEXIVAS trial specifical-
ly aims to determine whether plasma exchange is effective
in reducing death and progression to end-stage renal dis-
ease. Several Canadian centers are participating in this
international study, and every patient with AAV and renal
disease (glomerular filtraton rate < 50 mL/min) and/or
alveolar hemorrhage should be considered and screened
for eligibility.9

Back to Our Patient 
Our patient was deemed to have anti-PR3-ANCA-positive
vasculitis with severe manifestations, based on renal
involvement, along with arthritis, mononeuritis multi-
plex, and possible iritis. He was immediately started on
high-dose glucocorticoids (intravenous methylpred-
nisolone pulses, then oral prednisone). He declined
enrolment in the PEXIVAS trial and did not want plasma
exchange. He was concerned about possible infertility
issues with use of CTX and was offered sperm cryopreser-
vation before starting oral CTX (2 mg/kg/d, or 150 mg/d
in his case). He had no private drug plan for financial
support for rituximab coverage and only had a soon-to-
end student health insurance plan. He completed all the
administrative paperwork needed to apply for rituximab
coverage through the provincial exceptional access pro-
gram and was approved after four weeks of oral CTX treat-
ment. He then switched to rituximab. At the time of the
switch, serum creatinine level was already at 140 µmol/L.  
Two months after the initiation of the induction treat-

ment, the creatinine level was 110 µmol/L, with persistent
proteinuria at 1 g/L and microscopic hematuria but normal
CRP level, complete motor recovery and resolving sensory
peripheral neuropathy. The patient no longer has any



joint pain and has gained 10 kg. The maintenance strate-
gy will soon have to be considered, as the patient is grad-
ually entering remission. We could opt to treat with a
repeat rituximab induction regimen only in case of dis-
ease flare/relapse, or give a conventional maintenance
agent such as daily oral AZA (starting four to six months
after the last rituximab infusion). Rituximab is not
approved for maintenance therapy, although several 
retrospective studies and the French randomized con-
trolled MAINRITSAN trial recently showed that systemat-
ic rituximab re-infusions (500 mg-2,000 mg, depending
on the study, every six months) were likely more effective
than AZA for maintaining remission, with a good 
safety profile.10

Conclusion  
Although characteristic AAV target organs include the
kidneys, lungs, skin, and peripheral nerves, many patients
initially present with non-specific musculoskeletal symp-
toms and may therefore encounter some diagnostic delay.
Prompt diagnosis and appropriate treatment can improve
the overall outcomes. Therefore, the possibility of such
rare conditions as AAV should be suggested early when a
patient with arthritis presents some systemic manifesta-
tions. Close clinical and biological monitoring within the
first weeks after arthritis onset is mandatory, as is usual in
our general rheumatology practice. ANCA testing should
be considered early in patients in whom a definite diag-
nosis, such as an infection or crystal arthritis, cannot be
firmly established.   
Over the past decades, several randomized controlled

trials of AAV have led to more effective treatment strate-
gies and safer options for AAV patients. CTX and gluco-
corticoids remain the cornerstone agents for inducing
remission in patients with generalized and severe AAV.
Rituximab has been found an effective alternative to CTX
to induce remission in patients with contraindication(s)
or intolerance to CTX, including those already exposed
to CTX (i.e., relapsers) and/or young patients in their
reproductive years. Many questions still must be
answered to further optimize therapeutic strategies,
including the role of plasma exchange, the optimal dura-
tion of glucorticoid and immunosuppressant treatments,
and the best maintenance options after rituximab-based
induction treatment. Several ongoing trials are trying to
tackle these questions. Therefore, contacting and 
perhaps referring AAV patients to a referral center for

vasculitis, such as one of those participating in the
Canadian Vasculitis (CanVasc) research network
(www.canvasc.ca) should always be considered.   
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