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Introduction

Gout, which affects 1–4% of adults, 
is probably the most common 
form of inflammatory arthritis.1 

The prevalence of gout has increased dra-
matically recently.2 It is more common in 
men and the prevalence increases with 
age. It is rare in premenopausal women 
because of the uricosuric effects of oes-
trogen, progesterone and lower insulin 
resistance. Risk factors for gout include 
overweight, ethnicity, excess alcohol con-
sumption, red meat, seafood, fructose-
rich beverages, hypertension and renal 
impairment. There is some evidence that 
moderate consumption of purine rich 
vegetables, fresh fruits, soya and wine 
does not increase the risk of gout.3

Comorbidities
Gout patients are at risk of having mul-
tiple comorbidities, such as hyperten-
sion, dyslipidaemia, diabetes mellitus, 
metabolic syndrome and chronic kidney 
disease (CKD). Hyperuricaemia is also 
associated with many cardiovascular  

diseases, including coronary heart dis-
ease, peripheral vascular disease, stroke, 
preeclampsia and vascular dementia.4

Hypertension
Gout and cardiovascular (CVS) disease 
share similar risk factors and affect simi-
lar demographic groups, e.g., males and 
older persons. Many epidemiological 
studies have demonstrated that hyperuri-
caemia is an independent risk factor for 
the development of hypertension. The 
Normative Aging Study, which recruited a 
longitudinal cohort of 2,280 healthy adult 
men, showed that serum urate level inde-
pendently predicted the development of 
hypertension when using age-adjusted 
and multivariate models which included 
body mass, abdominal girth, alcohol use, 
serum lipids, plasma glucose and smok-
ing status, along with renal function and 
insulin resistance.5 In the MRFIT study, 
which was designed to examine the effi-
cacy of a program of coronary risk reduc-
tion, normotensive men who had baseline 
hyperuricaemia were found to have an 
80% excess risk of incident hypertension 
compared with those who did not.6 

Hyperuricaemia also occurs in 
adults with prehypertension,7 which sug-
gests that hyperuricaemia may not sim-
ply be a result of hypertension. There are 
many observations that demonstrate that 
hyperuricaemia precedes the develop-
ment of hypertension. Conversely, levels 
of serum urate in people with estab-
lished hypertension vary. The relationship 
between serum urate level and hyperten-
sion becomes less strong with increasing 
age and duration of hypertension,8 sug-
gesting that uric acid may be more impor-
tant in younger people with early-onset 
hypertension.

Both animal experiments and 
preliminary clinical trial data support a 
role for uric acid in early-onset primary 

hypertension. Possible mechanisms as 
demonstrated in animal models include 
uric acid-mediated vascular endothelial 
dysfunction resulting from reduction in 
serum levels of nitric oxide. This in turn 
will lead to renal vascular vasoconstric-
tion and increases in plasma renin activ-
ity.9 Over time, microvascular lesions 
are induced in kidneys and salt-sensitive 
hypertension develops and persists.10 A 
short-term, randomized crossover study 
in adolescents with newly-diagnosed 
hypertension demonstrated that treat-
ment with allopurinol results in reduction 
of blood pressure (BP).11

Diet may play a role in hyperuricae-
mia and hypertension. Experimental data 
support a link between fructose intake, 
hyperuricaemia and increases in BP.12 
Fructose causes depletion of adenosine 
triphosphate (ATP) and increases both 
the production and release of uric acid.13 
High levels of maternal and foetal uric 
acid correlate with low birth weight of 
infants.14 There is evidence that low birth 
weight increases the risk of hypertension 
and obesity later in life.15 Possible mecha-
nisms include antiangiogenic effects of 
hyperuricaemia  contributing to low birth 
weight and reduction of nephron num-
ber, which predisposes a child to having 
hypertension later in life (Figure).16

CKD
Gout and hyperuricaemia are associ-
ated with renal disease, including uric 
acid nephrolithiasis, acute uric acid 
nephropathy and chronic urate nephropa-
thy. Before the availability of urate-low-
ering therapy, more than 50% of gout 
patients had renal insufficiency. Almost 
all gout patients had kidney disease at 
autopsy.17,18 Gout nephropathy is charac-
terized by deposition of urate crystals in 
the outer medulla of kidneys and is asso-
ciated with advanced arteriosclerosis, 
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glomerulosclerosis and interstitial fibro-
sis.18 However, the hypothesis that urate 
crystals caused renal injury seemed 
incomplete.

Both experimental and clinical 
studies have demonstrated that hyper-
uricaemia per se can lead to kidney  
disease without the deposition of uric 
acid crystals.19,20 Hyperuricaemia is asso-
ciated with glomerulosclerosis, interstitial 
fibrosis and arteriolar disease in stud-
ies in rats.20 The histology findings are 
similar to those of ‘gouty nephropathy’, 
except for the absence of intrarenal urate  
crystals. These kidneys lesions can lead to 
new kidney disease as well as accelerate  
existing kidney disease. 

Epidemiological data also suggests 
that increased serum urate is an indepen-
dent risk factor for development of both 
microalbuminuria21 and renal function 
impairment in subjects with normal renal 
function.22,23 Hyperuricaemia is also asso-
ciated with impaired glomerular filtration 

rate (GFR) in patients with type 1 dia-
betes mellitus who do not have protein-
uria.24 However, uric acid level does not 
predict progression of established CKD.25 

Siu et al. reported that treat-
ment with allopurinol (100–300 mg per 
day) decreased serum uric acid and 
helped preserve kidney function during 
12 months of therapy in patients with 
mild to moderate CKD.26

In an open-label extension study 
of patients receiving febuxostat, main-
tenance of serum urate less than 
356 µmol/L (6 mg/dL) was associated 
with a beneficial effect on preserva-
tion of renal function. Each decrease 
of serum urate by 59 µmol/L (1 mg/dL) 
resulted in 1 mL/min of estimated GFR 
being maintained.27 

Metabolic syndrome and 
diabetes mellitus
Prevalence of metabolic syndrome 
increases substantially with increasing 

levels of serum uric acid, even after 
adjustment for sex, age group, alcohol 
intake, body mass index, hypertension 
and diabetes.28 It was believed that 
hyperinsulinemia causes hyperuricemia 
because insulin has been shown to reduce 
renal uric acid excretion.29 However, 
there is evidence that hyperuricaemia 
often precedes the development of 
hyperinsulinemia30 and diabetes.31 

Krishnan et al. performed a post-
hoc analysis of 15-year prospective 
observational data on 5,012 diabetes-
free young adults aged 18–30 years. 
After adjustment for age, gender, race, 
body mass index, family history of 
diabetes, diastolic BP, total cholesterol, 
smoking and alcohol use, the hazard 
ratios for diabetes, insulin resistance, 
and prediabetes among persons 
with hyperuricaemia (serum urate  
>416 µmol/L) were 1.87, 1.36 and 
1.25, respectively.32 Hyperuricaemia 
in the mid-twenties is considered an 
independent marker for predicting 
diabetes and prediabetes among young 
adults.

A possible mechanism, as dem-
onstrated in a mouse model, includes 
hyperuricaemia-induced endothelial dys-
function, which in turn impairs nitric oxide 
synthase.33 Insulin-stimulated nitric oxide 
release from endothelial cells is required 
for glucose uptake in skeletal muscle. 
Reversal of metabolic syndrome was  
possible through normalization of serum 
urate by febuxostat in a rat model.34 
Another possible mechanism is uric 
acid-induced inflammation and oxidative 
changes in adipocytes, as demonstrated 
in metabolic syndrome models in obese 
mice.35

CVS disease
Coronary heart disease occurs in 25% of 
gout patients.36 Gout patients have a 1.82-
fold increased risk of having a myocardial 
infarction.37 The association of hyperuri-
caemia with CVS disease is particularly 
strong in patients at high risk for heart 
disease and in women.38

*IUGR, intrauterine growth restriction
**ROS, reactive oxygen species

Purine-rich or fructose- 
rich diet or lead exposure

↑ renin and ↓ nitric oxide

Interstitial inflammation

Microvascular rarefaction

Afferent arteriolopathy

Interstitial fibrosis

↑ nitric oxide and ↑ ROS**

Vascular inflammation

Proliferation of vascular smooth-
muscle cells with inhibition of 
endothelial cell growth

Genetic or environmental 
factors

Increased uric acid

Early stage
Uric acid-induced vasoactive hypertension

Late stage
Salt-sensitive kidney-dependent hypertension

IUGR*Uric acid?

Maternal factor Fetal factor

Low nephron number

Figure. Proposed mechanism for uric acid-mediated hypertension
(Feig DI, et al. N Engl J Med 2008;359:1811-21)
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In managing CVS comorbidities 
in gout patients, losartan and amlo-
dipine are preferable choices for anti-
hypertensive treatment. Diuretics and 
beta-blockers should be avoided as they 
cause hyperuricemia and are associated 
with gout.39 Atorvastatin and fenofibrate 
are the preferred lipid lowering drugs for 
gout patients. Some of the CVS benefits 
of losartan and atorvastatin in clinical 
trials have been attributed to the ability  
of these drugs to lower serum urate  
levels.40,41 Low-dose aspirin should be 
continued in gout patients because its 
CVS benefit outweighs the insignificant 
risk of hyperuricaemia from reduced 
renal urate excretion.42 

Lowering serum urate with allopu-
rinol (600 mg per day for 6 weeks) has 
been demonstrated to be beneficial for 
patients with chronic stable angina as 
demonstrated by the increased median 
time to ST depression, increased median 
time to chest pain and increased median 
total exercise time.43

Discussion
Hyperuricaemia is associated with many 
comorbidities, ranging from hyperten-
sion and CVS disease to metabolic syn-
drome and CKD. All gout patients should 
be screened, monitored and treated for 
these comorbidities. Despite all of the 
evidence on the role of uric acid in the 
pathophysiology of CVS disease and kid-
ney disease, treatment of asymptomatic 
hyperuricaemia (serum uric acid level 
>356 µmol/L) is controversial.

There are important limitations 
in interpreting the data regarding the 
causal role for hyperuricaemia in CVS 
disease and CKD. Most of the clinical 
trials on urate-lowering therapy in 
patients with hypertension, CVS disease 
and CKD are small and examined highly 
defined populations. Many intervention 
trials used allopurinol as a urate-
lowering drug, although febuxostat has 
been employed in more recent trials. 
Whether the potential beneficial effect 
of allopurinol is due to a reduction in  

uric acid or a reduction in xanthine 
oxidase-associated oxidants is not clear.4 
A better understanding of the biological 
function of uric acid and urate-lowering 
medications in CVS and CKD is needed. 

Currently there are not sufficient 
data to recommend the treatment of 
asymptomatic hyperuricaemia. Urate-
lowering drugs such as allopurinol have 
potential adverse effects. The risk of 
allopurinol-associated severe cutane-
ous adverse reactions (SCARs) is about 
0.69 per 1,000 person-years.44 It is more  
common in Han Chinese and Koreans 
than in Caucasians. The risk increases 
with increasing age, impaired renal  
function and rapid escalation of dose. 
Patients with a history of allopurinol 
hypersensitivity may be given febuxo-
stat,45,46 but there are limited published 
data to conclude that there is no cross-
reactivity between the two drugs. 

Key points
• Gout is associated with many co-

morbidities, including hypertension, 
metabolic syndrome, CKD, diabetes 
mellitus and CVS disease

• Gout patients should be screened, 
monitored and treated for comor-
bidities

• Both experimental animal models 
and clinical studies support evidence 
linking hyperuricaemia to hyper-
tension, metabolic syndrome and CKD

• There is currently no sufficient ev-
idence to recommend treatment of 
asymptomatic hyperuricaemia

• Urate-lowering therapy should be re-
served for patients with gout  

• Beware of the potential adverse 
effects of urate-lowering therapy, such 
as allopurinol

• Patients with a history of allopurinol 
hypersensitivity may be given  
febuxostat, but there are limited  
published data to conclude that there 
is no cross-reactivity between the  
two drugs
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Rheumatoid arthritis (RA) is an autoim-
mune disease of unknown aetiology 
that is mediated by multiple cytokines 
and cell types of both the innate and 
adaptive immune systems. Joint symp-
toms classically begin with an insidious 
onset of symmetric joint pain and swell-
ing due to synovitis and are accompa-
nied by morning joint stiffness.1 When 
left untreated this chronic inflammatory 
state will lead to progressive damage to 
the joint structure, loss of physical func-
tion, and disability.

Disease assessment of RA
To optimize therapy and patient out-
comes, accurate assessment of disease 
activity is of paramount importance. Dif-
ferent assessment tools, based on the 
relevant clinical parameters, were deve- 
loped to monitor the disease progress 
in RA (Table 1). Among all these assess-
ment tools, the Disease Activity Score  
(DAS)-28 is the most long-established 
and commonly used. A score of less 
than 3.2 and 2.6 is used to define low 

disease activity and remission, respec-
tively. However, one should note that in 
the DAS-28 formula, tender joint count 
is weighted twice as high as the swol-
len joint count, and the erythrocyte sedi-
mentation rate (ESR) value is also heavily 
weighted in this formula. This weighting 
does not represent the actual contri-
butions of these variables to disease 
outcomes in RA.  Recently, simplified 
assessment tools such as the Simplified 
Disease Activity Index (SDAI) and Clini-
cal Disease Activity Index (CDAI) were 
developed and correlated well with the 
existing DAS-28. These indices are eas-
ier to use and provide a more stringent 
remission classification than the DAS-28. 

Management of RA
The importance of non-pharmacologic 
interventions should never be neglected. 
Generally this includes patient education, 
psychosocial interventions, appropriate 
use of exercise, physical and occupational 
therapy, and nutritional and dietary coun-
selling. 

Pharmacotherapy generally involves 
initiating a disease-modifying anti-

rheumatic drug (DMARD), with a non-
steroidal anti-inflammatory drug (NSAID) 
and selective use of low-dose oral or 
intra-articular glucocorticoids. The most 
commonly used conventional synthetic 
DMARDs (csDMARDs) include metho-
trexate, hydroxychloroquine, sulfasalazine, 
and leflunomide. As their onset of action 
is slow, coherent communication and goal 
setting with patients is essential to ensure 
compliance and optimal treatment out-
comes. 

Biological disease-modifying anti-
rheumatic drugs (bDMARDs) turn a 
new page in the management of RA. 
They inhibit specific components of the 
immune system that cause inflammation 
(Table 2). Most bDMARDs have a faster 
onset of action than csDMARDs. They 
also significantly inhibit radiographic pro-
gression3-6 and improve clinically mean-
ingful quality of life. However, regular 
monitoring and surveillance for serious 
infections and tuberculosis (TB) reactiva-
tion7 should be implemented during the 
treatment course of bDMARDs, as they 
are shown to be associated with higher 
rates of occurrence when compared to 
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Table 1. Disease assessment tools for RA

Remission Low disease 
activity

Moderate 
disease activity

High disease 
activity

DAS-28 <2.6 2.6–3.2 3.2–5.1 >5.1

SDAI ≤3.3 3.3–11 11–26 >26

CDAI ≤2.8 2.8–10 10–22 >22

Formulas
DAS-28 = 0.56 * sqrt(TJC) + 0.28 * sqrt(SJC) + 0.70 * ln(ESR) + 0.014 * GH 
SDAI = SJC + TJC + PGA + EGA + CRP
CDAI = SJC + TJC + PGA + EGA

CDAI, clinical disease activity index; CRP, C-reactive protein concentration (in mg/dL, between 0 and 10); DAS, disease activity score; 
EGA, evaluator global health assessment (from 0=best to 10=worst); ESR, erythrocyte sedimentation rate (mm/h); GH, patient global 
health assessment (from 0=best to 100=worst); PGA, patient global health assessment (from 0=best to 10=worst); RA, rheumatoid 
arthritis; SDAI, simplified disease activity index; SJC, number of swollen joints (0–28); TJC, number of tender joints (0–28).
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those who received csDMARDs.8 Patients should be screened for 
hepatitis B virus and latent TB infection before starting bDMARDs. 

In a real clinical situation, some patients who receive bDMARDs 
may also require concomitant csDMARDs to optimize treatment 
efficacy and safety.9,10 However, many patients do not tolerate 
csDMARDs very well; this leads to a reduction in treatment effi-
cacy and higher rates of treatment discontinuation.11,12 Even when 
patients do receive optimized biological therapy, many patients still 
fail to respond adequately to treatment or stop responding to it over 
time due to disease progression. Therefore a substantial unmet 
need for RA therapy still exists despite the availability of multiple 
treatment options.

Tofacitinib is an oral medication for moderate to severe RA and 
is currently the only available targeted synthetic DMARD (tsDMARD) 
available in Hong Kong. It blocks the Janus kinase/signal transducers 
and activators of transcription (JAK-STAT) pathway intracellularly, 
reducing the signalling of several key cytokines involved in RA. 
Extensive studies have demonstrated its clinical efficacy – as 
monotherapy13 or as combination therapy with csDMARDs14-17 – in 
patients having inadequate response to csDMARDs and biologics. 
It is associated with an increased risk of TB infection and herpes 
zoster virus reactivation. Therefore, patients should be screened and 
monitored for latent TB and herpes zoster virus infection before and 
during treatment. 

The latest 2015 American College of Rheumatology (ACR) rec-
ommendations classify patients into early (disease duration of <6 
months) and established (disease duration of >6 months) RA. Regard-
less of disease state, the ACR adopted a treat-to-target approach, 
with the aim of disease remission.10 For early RA, it is recommended 
to start csDMARD monotherapy regardless of disease activity. If 
the treatment target is not reached, physicians may consider adding 
another csDMARD or initiating bDMARD therapy. Similarly, for estab-
lished RA the recommendation is to start on csDMARD monother-
apy first. Patients should then be started on combination csDMARD 
therapy or bDMARDs ± methotrexate or tofacitinib ± methotrexate if 
they fail to achieve the treatment target. 

The therapeutic armamentarium of RA has changed dra-
matically in the last decade. With focus on early diagnosis, close 
and quantitative monitoring of disease activity, and intensive goal-
directed therapy to achieve the best possible outcomes for patients, 
RA patients should enjoy a better quality of life.
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Introduction
Vasculitides refer to a wide variety of uncom-
mon conditions defined histologically as infil-
tration of inflammation cells and destruction 
of blood vessels. Some of them can lead to 
multiple organ failure and death. The protean 
manifestations of vasculitides make clinical 
recognition difficult. Biopsy is often indicated 
but is not always possible. Treatment usually 
necessitates potent immunosuppressant 
therapy and the response can be variable. 
All these factors render vasculitis a challeng-
ing disease to manage. The following is an 
update of our current understanding and 
management of vasculitides.

Disease spectrum
Vasculitides are categorized according to 
the 2012 Chapel Hill Consensus Confer-
ence (CHCC) nomenclature as shown in 
the Table.1 

Vasculitis is considered primary or 
secondary, depending on its aetiology.

Without specification, vasculitis 
usually refers to primary systemic vasculi-
tis, which is further subdivided according 
to the size of the vessels involved. Large-
vessel vasculitides includes Takayasu 

arteritis (TA) and giant cell arteritis (GCA), 
while polyarthritis nodosa (PAN) and 
Kawasaki disease (KD) are grouped under 
medium-vessel vasculitides. Small-vessel 
vasculitides are further categorized into 
antineutrophil cytoplasmic antibodies 
(ANCA)-associated or immune-complex–
mediated vasculitis. ANCA-associated 
vasculitis includes granulomatosis with 
polyangiitis (GPA), eosinophilic granu-
lomatosis with polyangiitis (EPGA) and 
microscopic polyangiitis (MPA). Immune 
complex-mediated small-vessel vasculitis  

comprises anti-glomerular basement 
membrane disease, cryoglobulinemic 
vasculitis, Henoch-Schönlein purpura and 
hypocomplementemic urticarial vasculitis.

Vasculitis can be a manifestation 
secondary to connective tissue diseases 
(eg, rheumatoid arthritis), infections (eg, 
chronic hepatitis), drugs (eg, anti-thyroid 
drugs) and malignancies (eg, leukaemia). 

Single organ vasculitis is generally 
considered a separate entity if there is 
no progression to systemic disease after 
6 months of observation.2
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Table. Categorization of vasculitides adopted by the 2012 International Chapel Hill 
Consensus Conference on the Nomenclature of Vasculitides1

Large-vessel vasculitis
 Takayasu arteritis
 Giant cell arteritis
Medium-vessel vasculitis
 Polyarteritis nodosa
 Kawasaki disease
Small-vessel vasculitis
 ANCA-associated vasculitis
  Microscopic polyangiitis 
  Granulomatosis with polyangiitis (Wegener’s) 
  Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)
 Immune-complex related
  Anti-glomerular basement membrane disease
  Cryoglobulinemic vasculitis 
  IgA vasculitis (Henoch-Schönlein)
  Hypocomplementemic urticarial vasculitis (anti-C1q vasculitis)
Variable vessel vasculitis
 Behcet’s disease 
 Cogan’s syndrome
Single-organ vasculitis
Cutaneous leukocytoclastic angiitis
 Cutaneous arteritis
 Primary central nervous system vasculitis
 Isolated aortitis
 Others
Vasculitis associated with systemic disease
 Lupus vasculitis
 Rheumatoid vasculitis
 Sarcoid vasculitis
 Others
Vasculitis associated with probable aetiology
 Hepatitis C virus–associated cryoglobulinemic vasculitis
 Hepatitis B virus–associated vasculitis
 Syphilis-associated aortitis
 Drug-associated immune complex vasculitis
 Drug-associated ANCA-associated vasculitis
 Cancer-associated vasculitis
 Others

ANCA, antineutrophil cytoplasmic antibodies 
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The 2012 CHCC also includes defini-
tions for individual vasculitic syndromes. 
The American College of Rheumatology 
has endorsed the classification criteria, 
which are listed in their official website.

When to suspect and 
assess for vasculitis
As vasculitides are potentially life threat-
ening, prompt diagnosis and treatment is 
important. Clinical presentation can vary a 
lot depending on the organ involvement. 
Different specialties may be involved in 
the initial management. As a result, a high 
index of suspicion is required. 

It is worthwhile to consider the  
possibility of vasculitis in the following 
conditions:
1. Skin rash: small-vessel and medium-

vessel vasculitides are frequently  
associated with skin involvement. A 
typical feature of cutaneous vasculitis is 
palpable purpura in the lower limbs. As 
skin biopsy can usually be performed 
easily and safely, diagnosis of vas-
culitis in these cases is usually straight 
forward. The next step is to assess for 
any systemic involvement and classify 
the disease into a specific vasculitic 
syndrome.

2. Multi-organ involvement without 

obvious aetiology: because these 
patients are usually under the care of 
different specialties, awareness and 
diagnosis of vasculitis may be dif-
ficult. Good communication between 
different specialties is important. If 
biopsy is not possible, a blood test for 
ANCA and imaging help a lot.

3. Connective tissue diseases (eg, lupus 

and rheumatoid arthritis), chronic  

infection (eg, chronic hepatitis C) 

and drugs (eg, anti-thyroid drugs): 
physicians should have a high index 
of suspicion in patients with these  
underlying conditions.

4. Autoimmune complications of 

immune cancer therapy3: immune 
checkpoint deficiency is found to be 
related to the pathogenesis of medium- 
and large-vessel vasculitides.4 With 

the increasing popularity of immune 

checkpoint blockade in cancer therapy, 

we have to pay attention to the possi-

bility of vasculitis as a side effect.

ANCA testing
ANCA testing was first introduced in the 

1980s.5 Now ANCA testing has become 

a very useful diagnostic for small-vessel 

vasculitis. Further studies have shown 

the importance of ANCA in both the 

pathogenesis and treatment of small-ves-

sel vasculitis.6,7 As a result, ANCA-associ-

ated vasculitis was classified as a distinct 

entity, as shown in the Table.

Screening for ANCA is generally done 

by indirect immunofluoresence (IIF) on 

ethanol-fixed neutrophils resulting in three 

different patterns: cytoplasmic-ANCA, peri-

nuclear-ANCA and atypical-ANCA.8

Positive IIF test results should be 

followed by an antigen-specific test for 

anti-proteinase antibody and anti-myelo-

peroxidase antibody by either direct 

enzyme-linked immunosorbent assay 

(ELISA), capture ELISA or anchor ELISA.9

ANCA testing is particularly useful 

in the workup of small-vessel vasculitis. A 

very high percentage of patients with GPA 

and MPA are found to be ANCA-positive. 

In one patient cohort, ANCA were present 

in 96% of patients diagnosed with GPA 

and 98% of patient diagnosed with MPA.10

ANCA testing appears to be useful 

and simple in diagnosing GPA and MPA; 

however, false-positive results can occur 

in conditions such as infective endocar-

ditis, tuberculosis and malignancy.11 As a 

result, clinical context is essential in the 

interpretation of ANCA test results.

Serial monitoring of ANCA titers may 

be useful in predicting disease flares.12 

Treatment with rituximab can lead to clear-

ance of ANCA in around half of cases.13

Imaging
Imaging is most valuable in the diagnosis of 
large-vessel vasculitis and central nervous 
system (CNS) vasculitis because biopsy 
is usually difficult. Whereas in small- and 
medium-vessel vasculitis, imaging is use-

ful in assessing internal organ involvement.
Ultrasound in large-vessel vasculitis

High frequency (>15 Hz) ultrasound 
provides a good resolution of superficial 
tissues. Coupled with color doppler mode, 
it is useful in assessing superficial tempo-
ral artery in patients with suspected GCA. 
In active lesions, a ‘halo’ sign will be seen 
due to hypoechoic oedematous artery 
wall swelling.14 

In KD, echocardiogram is the most 
commonly used screening method for 
detection of coronary artery aneurysms.15

Computed tomography (CT) and 
CT angiography (CTA) in large-
vessel vasculitis

CTA is very useful in detecting inflamma-
tory changes in large and deep arteries 
because of its good spatial resolution and 
short acquisition time. It has limited value 
in assessing small size vessels and con-
trast-mediated nephropathy sometimes 
limits its use.

Because of the good spatial 
resolution of large vessels, CTA can 
demonstrate vascular changes in TA.16 
Pre-contrast images may show a high-
attenuation within the aortic wall and 
mural calcifications in the aorta, while 
arterial-phase images can demonstrate 
a circumferential wall thickening and 
enhancement. 

The diagnostic value of CTA in TA 
is very high. In one study, the sensitiv-
ity and specificity was to found to be  
95% and 100%, respectively.17 Mural cal-
cifications are clearly detected by CT and 
this finding allows distinction between 
focal thickening associated with ather-
oma and concentric thickening suggest-
ing vasculitis.18

Magnetic resonance imaging 
(MRI) and magnetic resonance 
angiogram (MRA) in large-vessel 
vasculitis

MRI has higher resolution for soft tissues 
than CT or CTA but the spatial resolution 
is slightly inferior. Because of the lack of 
irradiation, serial MRI/MRA can be used 
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to monitor disease. MRI/MRA can detect 
mural thickening and may detect the 
presence of oedema in T2 sequences in 
large vessel vasculitis.19

Positron emission tomography 
(PET) scan
PET scan is sensitive in detecting inflam-
mation of vessels larger than 4 mm in 
diameter.20 But the vessel wall is not 
delineated as with CTA or MRA. In active 
large-vessel vasculitis, there is increased 
uptake by the vessel wall, typically with a 
smooth linear pattern.21

MRI/MRA in CNS vasculitis
MRI of the brain is important in the initial 
workup of CNS vasculitis as its sensitivity 
approaches 100%.22 The most common 
findings are multiple bilateral ischaemic 
lesions often involving white and grey mat-
ters.23 Even though the spatial resolution 
of MRA is lower than that of conventional 
angiogram, as the quality of MRA is improv-
ing, and MRI can detect parenchymal lesion 
with angiographic correlation, MRI/MRA is 
currently the imaging modality of choice.

Imaging in small-vessel vasculitis
Even though the resolution of CTA is not 
good enough to assess small vessels, CT 
is useful in detecting internal organ involve-
ment, especially in the lung and brain.

In a series of 57 GPA patients, chest 
CT revealed subpleural or diffuse nodules 
or masses in 89% of patients, with 22% 
of nodules or masses showing cavitation; 
26% of patients showed patchy ground-
glass attenuation, and 56% showed bron-
chial wall thickening.24 

The increasing use of PET in the 
workup of systemic diseases with-
out obvious causes (eg, pyrexia) or of 
unknown origin is helpful in locating the 
target site for biopsy.25 PET/CT scan has 
been shown to accurately identify organ 
impairment in GPA.26

Histology
Histopathological confirmation of vasculi-
tis is the gold standard for the diagnosis 

of small- and medium-vessel vasculitis. 
Skin and kidney biopsy are the most com-
monly performed biopsies.

Leukocytoclastic vasculitis is the 
classical histological description for cutane-
ous small-vessel vasculitis. The prototypi-
cal findings of leukocytoclastic vasculitis 
include a neutrophilic infiltrate of superficial 
and mid-dermal small blood vessels, granu-
locytic debris and nuclear dust (leukocy-
toclasis), fibrinoid necrosis and disruption of 
vessel walls, and extravasation of red blood 
cells into the surrounding tissue.27

Pauci-immune crescentic and nec-
rotizing glomerulonephritis is the usual 
renal histology of ANCA-associated vas-
culitis. The typical findings are segmental 
fibrinoid necrosis, glomerular crescents, 
and paucity or absence of glomerular 
immune deposits.28

Additional clinical features help in 
further classification. Granulomas can be 
found in EPGA and GPA, while granulo-
mas with eosinophil aggregation is char-
acteristic of EPGA.

For medium-vessel vasculitis and 
PAN, deep incisional skin biopsy including 
the subcutaneous tissue is required to 
confirm the diagnosis.29 Blind muscle and 
nerve biopsies show vasculitis in up to 
one third of cases.30 Vascular inflammatory 
lesions are characteristically segmental and 
predominate in branching points.31 Giant 
cells and granulomas are typically absent.30

Management of primary 
systemic vasculitis
In the past, treatment options were limited 
and carried a high risk of severe side effects. 
With the introduction of targeted biologic 
therapy, a new window has been opened.

For treatment of organ-threatening or 
life-threatening ANCA-associated vasculitis, 
high-dose steroids together with cyclophos-
phamide has been the gold standard for 
many years.32 Accumulated doses of cyclo-
phosphamide can lead to profound bone 
marrow suppression. A randomized con-
trolled trial from 2010 showed that rituximab 
therapy was non-inferior to daily cyclophos-
phamide treatment for induction of remis-

sion in severe ANCA-associated vasculitis 
and may be superior in preventing relapsing 
disease.13 Rituximab has also been found to 
be effective in maintenance of remission.33 
In 2016, the European League Against Rheu-
matism (EULAR) recommended rituximab 
as an alternative to cyclophosphamide for 
induction of remission of ANCA-associated 
vasculitis.34 For maintenance of remission, 
EULAR recommends treatment with a com-
bination of low-dose glucocorticoids and 
either azathioprine, rituximab, methotrexate 
or mycophenolate mofetil.

In the case of GCA with eye compli-
cations, the French Study Group for Large 
Vessel Vasculitis recommends high-dose 
steroids eg, prednisolone 60 mg daily or 
pulse methylprednisolone.35 If addition of 
an immunosuppressant is required, meth-
otrexate is suggested, based on the lim-
ited data available. However, the efficacy 
of methotrexate is modest. Tocilizumab 
is an antibody against the interleukin-6 
receptor and has been shown to have a 
very promising potential in the induction 
and maintenance of remission in GCA.36

For active TA, EULAR recommends 
giving high-dose steroids (eg, pred-
nisolone 1mg/kg) for 1 month and then 
tapering down.37 In refractory or steroid-
dependent cases, anti-tumour necrosis 
factor therapy can be attempted.38

Conclusion
With the introduction of ANCA testing 
and more frequent imaging of internal 
organs, we are able to detect more cases 
of ANCA-associated small vessel vasculi-
tis. The availability and improved resolu-
tion of CTA/MRA and PET scan help a lot 
in the diagnosis of large-vessel vasculitis. 
Targeted biologic therapy provides a new 
treatment option so that we do not need to 
rely solely on traditional toxic immunosup-
pressive therapies. In summary, despite 
the challenges in managing vasculitides, 
progress has been made in both the diag-
nosis and treatment of these diseases.

A complete list of references can be downloaded from  
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The evolution of the 
concepts of ankylosing 
spondylitis and 
spondyloarthritis

Ankylosing spondylitis (AS) is a 
disease that has been present 
since ancient times. Radiological 

studies suggested that among the pha-
raohs of the eighteenth and nineteenth 
dynasties there were at least three rul-
ers who may have had AS.1 Since the 
sixteenth century, there have been more 
clinical and anatomical descriptions of the 
disease. It was not until the 1930s that 
Krebs, a German radiologist, first reported 
that sacroiliitis on X-ray was a common  
feature of AS, which was further con-
firmed by Forestier and Scott.2 This impor-
tant finding made radiographic sacroiliitis 
play a central role in diagnosing AS. The 
first classification, the 1961 Rome crite-
ria3 and the later New York criteria4 and 
1984 Modified New York criteria  include 
this radiological feature as a diagnostic  

criteria. The Modified New York Criteria 
has been one of the most widely used 
criteria in the classification of AS. Accord-
ing to this criteria, a patient can be classi-
fied as having definite AS if there is one 
clinical criterion plus the radiological cri-
terion, ie, radiographic sacroiliitis grade 2 
or higher bilaterally or grade 3 or higher 
unilaterally. However, these criteria could 
only detect AS at a relatively late stage 
since it usually takes 6–8 years for a radio-
logical change to develop after the onset 
of inflammatory back pain (IBP).6 In the 
1970s, the concept of seronegative spon-
dyloarthritides was advocated by Moll 
and Wright.7  It was termed seronegative 
because patients typically tested negative 
for rheumatoid factor. It encompassed 
AS, psoriatic arthritis, reactive arthritis, 
arthritis with inflammatory bowel disease, 
Whipple disease and Behcet’s disease. In 
addition to sacroiliitis, peripheral arthritis, 
skin and mucosal involvement were also 
common features among these diseases. 
It was originally thought that these dis-
eases shared a similar genetic influence. 
However, the discovery of human leuko-
cyte antigen B27 (HLA-B27) in 1973 iden-
tified a subgroup of AS that was much 
more strongly associated with the gene 
than other entities. The Amor criteria8 and 
the European Spondyloarthropathy Study 
Group (ESSG) criteria9 were derived in the 
1990s in order to include patients with 
typical spondyloarthritides features who 
had not been included under the old clas-
sification criteria. With the introduction 
of magnetic resonance imaging (MRI), 
active inflammation as well as structural 
damage could be clearly visualized. It 
enabled rheumatologists to diagnose the 
disease at a much earlier stage. It there-
fore led to the latest revision of the classi-
fication criteria. That is, patients who have 
not had any radiological changes on X-ray 
can be diagnosed with spondyloarthritis  

if sacroiliitis is detected on MRI. The 
disease at this stage is referred to non-
radiographic axial spondyloarthritis. Some 
of these patients will eventually progress 
to the radiographic stage, ie, AS.

Diagnosing 
spondyloarthritis
Axial spondyloarthritis only accounts for 
less than 5% of all patients with chronic 
back pain.10 However, spondyloarthritis 
should be considered in all young patients 
with IBP. Clinical examination, blood test-
ing for HLA-B27 and MRI are essential 
for increasing the likelihood of diagnosing 
spondyloarthritis. 

HLA plays a central role in the immune 
system, and the subtype HLA-B27 is 
strongly associated with spondyloarthritis. 
Ninety percent of the patients with AS are 
HLA-B27 positive. In addition, HLA-B27 has 
a high sensitivity and specificity for axial 
spondyloarthritis in patients with chronic low 
back pain, with a good post-test probability 
of 32%.11

Due to wide availability and low cost, 
X-ray remains an important imaging tech-
nique for detection of sacroiliitis. It has a 
sensitivity and specificity of 80% for detec-
tion of spondyloarthritis. However, it has low 
post-test probability of 17.4%. Conversely, 
MRI of the sacroiliac joints has a sensitiv-
ity and specificity of 90% for detection of 
spondyloarthritis. The post-test probability of 
32% is also much better than that of a con-
ventional radiograph.12

The Assessment of Spondyloarthritis 
International Society (ASAS) has introduced 
a new classification criteria for both axial 
and peripheral spondyloarthritis. (Figures 1 
and 2). According to this criteria, a patient 
with chronic low back pain with the age  
of symptom onset of less than 45 years  
can be classified as having axial 
spondyloarthritis if there is any imaging 
evidence of sacroiliitis either on plain 
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X-ray or MRI, plus at least one additional 
spondyloarthritis feature. Two additional 
features plus positive HLA-B27 will be 
required if sacroiliitis is absent on imaging. 
Some patients do not present with back  
pain but have peripheral involvement. This 
entity of the disease can be classified  
by the new classification criteria. Patients 
presenting with peripheral arthritis, 
enthesitis or dactylitis, with one or more 

other spondyloarthritis features can be 
diagnosed with peripheral spondyloarthritis.

Management of 
spondyloarthritis
In the past, patients with AS were  
offered physiotherapy, hydrotherapy 
and symptomatic treatment with non- 
steroidal anti-inflammatory drugs 
(NSAIDs). The treatment options for  

spondyloarthritis had been quite limited 
until recently. Disease modifying anti-
rheumatic drugs (DMARDs) such as 
sulfasalazine are useful in patients with 
peripheral joint disease, but they have 
limited benefits in axial disease. The 
emergence of biologic therapy totally 
changed the landscape of management 
of spondyloarthritis in the last decade. 
Randomized placebo-controlled trials 

SpA features:
• Inflammatory back pain
• Arthritis
• Enthesitis (heel)
• Uveitis
• Dactylitis
• Psoriasis
• Crohn’s/colitis
• Good response to NSAIDs
• Family history for SpA
• HLA-B27
• Elevated CRP

≥1 SpA feature
• Uveitis
• Psoriasis
• Crohn’s/colitis
• Preceding infection
• HLA-B27
• Sacroiliitis on imaging

≥2 other SpA features
• Arthritis
• Enthesitis
• Dactylitis
• IBP (ever)
• Family history for SpA

In patients with ≥3 months back pain and age at onset <45 years

Arthritis or enthesitis or dactylitis  
plus

Sacroiliitis on imaging*  
plus  

≥1 SpA feature

HLA-B27  
plus  

≥2 other SpA features
OR

OR

Figure 1. ASAS classification criteria for axial spondyloarthritis (SpA)

Figure 2. ASAS classification criteria for peripheral spondyloarthritis (SpA)

ASAS, The Assessment of Spondyloarthritis International Society; CRP, c-reactive protein; HLA, human leukocyte antigen; MRI, magnetic resonance imaging; NSAIDs, non-steroidal anti-inflammatory drug

ASAS, The Assessment of Spondyloarthritis International Society; HLA, human leukocyte antigen; IBP, inflammatory back pain

*Sacroiliitis on imaging
-   Active (acute) inflammation 

on MRI highly suggestive of 
sacroiliitis associated with 
SpA

-   Definite radiographic sacroi-
liitis according to the modi-
fied New York criteria

Peripheral arthritis: usually predominantly lower limbs 
and/or asymmetric arthritis
Enthesitis: clinically assessed
Dactylitis: clinically assessed

n=649 patients with back pain;

Overall
Sensitivity: 82.9%, Specificity: 84.4%

Imaging arm alone
Sensitivity: 66.2%, Specificity: 97.3%

Clinical arm alone
Sensitivity: 56.6%, Specificity: 83.3%

Sensitivity: 77.8%, Specificity: 82.2%; n=266
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have consistently proven the benefits of 
anti-tumour necrosis factor (TNF)-alpha 
agents in all aspects of axial spondylo-
arthritis.13-16 Early control of spinal and 
sacroiliac symptoms reduces suffering of 
patients. It helps to reduce work disability 
and improve quality of life. Also, patients 
with earlier disease often respond better 
to treatment than those with established 
disease.17

Unfortunately, the diagnosis of 
spondyloarthritis is often delayed. Studies 
in different countries reported an average 
delay in diagnosis of 7–9 years since 
the onset of symptoms.18 Undiagnosed 
and improperly treated spondyloarthritis 
often results in persistent pain, stiffness, 
fatigue, disability, loss in productivity and 
reduction in quality of life.19 Therefore, early 
diagnosis and appropriate treatment is 
essential to reducing the health burden of 
spondyloarthritis.

Hong Kong Society of 
Rheumatology referral 
recommendations
The Hong Kong Society of Rheumatology 
recommends that early referral to rheu-
matologists be initiated for a patient who 
presents with chronic low back pain for 
more than 3 months with first onset of 
the pain before the age of 45 years plus 
any one of the following clinical param-
eters: (1) IBP; (2) positive HLA-B27; or (3) 
imaging evidence of sacroiliitis (plain X-ray 
or MRI). Patients are likely to have IBP if 
four of five features are present, ie, age 

of onset of back pain <40 years, insidious 
onset, improvement with exercise, no 
improvement with rest and pain at night. 
A validation study reported a sensitivity  
of 77% and a specificity of 92% for this 
set of criteria. 

Primary care physicians play an  
important role in identification of IBP. 
Using IBP criteria is less costly than  
blood tests and imaging. Therefore, it 
has been adopted as the first priority in 
the referral parameters. The presence of 
IBP symptoms has a sensitivity of 75% 
and a specificity of 76% for the diagnosis  
of axial spondyloarthritis, with a post- 
test probability of 20% of reaching the 
diagnosis.

Conclusion
Advances have been made in better 
understanding early AS. Spondyloarthritis 
is an umbrella term for rheumatic 
diseases that involve both joints and 
entheses. It encompasses ankylosing 
spondylitis, reactive arthritis, psoriatic 
arthritis, inflammatory bowel disease-
related arthritis and undifferentiated 
spondyloarthritis.The new ASAS criteria 
enable physicians to detect the disease 
early. Patients with early spondyloarthritis 
often respond better to treatment than 
those with established disease. With 
proper recognition of IBP, and the use of 
more sensitive imaging techniques, such 
as MRI, spondyloarthritis can now be 
diagnosed much earlier before features 
are evident on plain radiographs.
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ERRATUM
In the article ‘Consensus Statements on the Prevention and Management of NOAC-Associated Bleeding in General Practice 
in Hong Kong’ published on pages 24–31 of the March Issue, an editorial error was presented on Figure 1 (page 26). In the 
dose adjustment diagram for edoxaban, under the group of estimated creatinine clearance of >50 mL/min, a body weight of 
“≤60 kg” (equal to or less than) was erroneously printed as “≥60 kg”. (The corrected version has been uploaded to the journal 
website since 20 April 2017. Please see the web (www.SOPHYSICIANSHK.org) for the corrected version.)
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