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EditorialEditorial

Hippocrates, the father of Western medicine, studied 
and practiced medicine at Kos in about 400 BCE. 
He championed the idea that illnesses were due to 
physical causes and observed the natural courses and 
prognoses of diseases. He proposed that food and the 
natural environment were important factors in health 
and left behind a collection of writings known as the 
“Hippocratic Corpus” which were important medical 
writings at the time.

Pictorial Medical History (25)

Hippocrates in Kos 
Approximately 400 BCE

P atients with rheumatic disease 
are predisposed to infections 
and associated complications. 

The immune system is weakened due 
to the underlying disease, existing 
comorbidities and immunosuppressant 
therapy, and vaccine efficacy can poten-
tially be impaired.  Nevertheless, the 
provision of vaccination remains strongly 
recommended in this patient group. The 
schedule of immunization varies for differ-
ent vaccines, and treatment interruption 
or delay may be warranted for certain 
immunosuppressive therapies to allow 
the development of protective immunity 
following vaccination. Studies on safer 
alternatives to live-attenuated vaccines 

for use in immunocompromised individu-
als are underway. 

Leukocytoclastic vasculitis is a form 
of vasculitis commonly encountered in 
general practice. It refers to the inflam-
mation of blood vessels of the skin, 
characterised by raised and non-blanching 
lesions. It can manifest as an isolated or 
systemic disease, and careful examina-
tion is crucial to determine the cause and 
avoid damage to target organs. 

Gout and hyperuricaemia can both 
lead to renal and cardiovascular diseases. 
Earlier initiation of urate-lowering therapy 
is generally recommended, especially in 
those with symptomatic hyperuricaemia  
and concomitant diseases. The risk of 

allopurinol-induced hypersensitivity can 
be reduced by screening for HLA-B*58:01 
before starting treatment. Alternatives 
may be considered when allopurinol is 
contraindicated. 

Biologic and targeted synthetic 
drugs have expanded the treatment 
armamentarium for rheumatoid arthritis. 
Challenges exist in selecting the appro-
priate agent for the individual patient. 
Strategies to support selection of the 
optimal treatment include analyses of 
blood markers and drug pharmacokinet-
ics. Other key considerations in treatment 
decisions include the possible side effects 
such as risks for herpes zoster, venous 
thrombosis and altered lipid levels. 
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Vaccinations in Rheumatic Disease 
Patients

 
 

 
  

  

Introduction
Patients with chronic rheumatic disease 
have an increased risk of contracting 
infections due to the underlying illness 
itself, comorbidities, and immunosup-
pressive therapy. Therefore, prevention of 
infectious disease plays a vital role in the 
management of these patients. However, 
the uptake of vaccinations in rheumatic 
disease patients is usually suboptimal. 
Possible reasons include concerns 
about adverse effects, efficacy, and 
immunogenicity. Therefore, it is of great 
importance to have a good understanding 
of the safety profiles of various vaccines, 
especially live-attenuated vaccines, in 
the management of this high-risk patient 
group. 

Data on the efficacy and safety 
of the commonly administered vac-
cinations and the recommendations on 
immunisations for patients with autoim-
mune inflammatory rheumatic disease 
(AIIRD) by the European League Against 
Rheumatism (EULAR) are as follows.1

Pneumococcal Vaccine
Indications: The incidence of severe 
pneumococcal infections and related hos-
pitalisations are higher in patients with 
rheumatic diseases, such as systemic 
lupus erythematosus (SLE) and rheuma-
toid arthritis (RA).2,3 Patients receiving 
immunosuppressive treatment such as 
biological disease modifying antirheu-
matic drugs (bDMARDs) are more prone 
to develop different kinds of infection, 
including pneumonia.4

Efficacy: Immunogenicity of the 23-valent 
pneumococcal polysaccharide vaccine 
(PPSV23) and the 13 valent pneumococ-
cal conjugate vaccine (PCV13) have been 
evaluated in RA and SLE.5-7 Although 
PPSV23 is effective in preventing pneumo-
nia in RA patients,5 the humoral response 
of pneumococcal vaccine is reduced in 
RA patients taking methotrexate (MTX), 
rituximab,8 and lupus patients receiving 
immunosuppressive treatment.6

Safety: The vaccines are generally safe, 
except for patients with cryopyrin-asso-
ciated periodic syndromes (CAPS), who 
may develop severe local reactions and 
systemic reactions to PPSV23.9 Other 
contraindications include hypersensitivity 
to the components of the vaccine.

Recommendation: Pneumococcal vac-
cination is strongly recommended for 
the majority of AIIRD patients. A patient 
with no prior treatment should receive 
PCV13 first followed by PPSV23 at least 8 
weeks later. Ideally, the vaccines should 
be given ≥2 weeks before commencing 
immunosuppressive therapy.1 Different 
schedules for administration are available 
for patients with prior pneumococcal vac-
cination (Figure 1). 

Influenza Vaccine
Indications: The incidence of seasonal 
influenza and its complications is higher 
in AIIRD patients, such as those with RA, 

when compared with the general popula-
tion.10 It is reasonable to assume that 
those treated with immunosuppressive 
therapy will benefit even more from pro-
tection against influenza than the general 
population.
Efficacy: Seasonal influenza vaccine 
is effective in reducing the incidence 
and complications of influenza, hospital 
admissions and mortality in rheumatic 
disease patients.11,12 Influenza vaccination 
is immunogenic in many autoimmune 
disease patients treated with all classes 
of disease-modifying antirheumatic drugs 
(DMARDs), except for the B cell deplet-
ing therapy rituximab.8,13,14 Temporary 
suspension of MTX before and after the 
vaccination has been shown to improve 
immunogenicity.15,16 

Safety: The incidence of adverse events 
associated with influenza vaccine in 
rheumatic disease patients appears 
comparable to that in healthy controls.17,18

Recommendation: Influenza vaccination 
is strongly recommended for the majority 
of rheumatic disease patients.1 Temporary 
discontinuation of MTX for 2 weeks after 
vaccination has been shown to improve 
the immunogenicity of the vaccine in a 
randomised study.15

Hepatitis A Virus (HAV) and 
Hepatitis B Virus (HBV) Vaccines
Indications: The risk of contracting HAV 
and HBV infections in patients with auto-
immune disease is comparable to the 
general population. 

Efficacy: Unlike healthy individuals, a 
single dose of HAV vaccination does not 
afford sufficient protection in individuals 
with RA.19 Therefore, passive immunisa-
tion (i.e. administration of immune globu-
lin) may be considered in an AIIRD patient 
who cannot complete the second HAV 
vaccine before his or her travel. HBV vac-
cination is immunogenic in most patients 
with AIIRD,20,21 though some studies have 
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reported an insufficient humoral response 
in patients treated with bDMARDs.22

Recommendation: HAV and HBV vac-
cines should be administered to at-risk 
rheumatic disease patients.1 Booster or 
passive immunisation can be considered 
in specific situations. 

Herpes Zoster (HZ) Vaccination
Indications: Patients suffering from SLE, 
RA, and inflammatory bowel disease (IBD) 
have a higher risk of HZ than the general 
population, suggesting that patients with 
these conditions as young as 40 years old 
may benefit from HZ vaccination.23

Efficacy: Live attenuated HZ (zoster 
vaccine live, ZVL) vaccine, which has 
been shown to reduce the incidence of 
HZ in immunocompetent people over 
the age of 50 years, is immunogenic in 
patients with rheumatic disease such as 
RA and SLE.24,25 A non-live recombinant 
zoster vaccine (RZV) is also available and 
has been approved in some countries. 
Although the safety and efficacy of RZV in 
rheumatic disease patients are still being 
investigated, RZV may be an appropriate 
replacement for ZVL for safer HZ preven-
tion in patients receiving immunosup-
pressive therapy.

Safety: ZVL is safe in trials involving a 
small number of patients with different 
types of autoimmune disease.26 It is 
preferable to give ZVL four weeks before 
initiation of bDMARDs or targeted syn-
thetic DMARDs such as JAK inhibitors.25 

Recommendation: HZ vaccination may 
be considered in high-risk patients with 
AIIRD.1

Human Papillomavirus (HPV) 
Vaccine
Indications: Most of the studies on 
HPV vaccine were performed in SLE 
patients,27 who have been shown to be at 
particularly high risk of contracting genital 
HPV.28

Efficacy: HPV vaccines are immuno-
genic in SLE patients, as well as in 
female patients with juvenile idiopathic 
arthritis.27,29

Safety: Population-based studies have 
shown that HPV vaccine is not associated 
with new-onset autoimmune disease or 
disease flare in lupus patients.27,30

Recommendation: Patients with AIIRD, 
in particular patients with SLE, should 
receive vaccinations against HPV in 
accordance with recommendations for 
the general population.1

Conclusion
Evidence regarding the efficacy, immu-
nogenicity, and safety of various vaccina-
tions in rheumatic disease patients has 
grown in the last decade. AIIRD patients 
are at higher risk for infections than the 
general population due to disease-related 
immune system dysfunction and immu-
nosuppressive treatment. Evaluation of 
the patient’s vaccination history should 
be part of the routine assessment of any 
rheumatic disease patient. 

Most patients who are starting or 
receiving immunosuppressive therapy 
are recommended to receive pneumo-
coccal vaccination (PCV13 and PPSV23) 
as well as the annual seasonal influenza 
vaccination.

In general, inactivated vaccines can 
be given when the patient is receiving 
immunosuppressive therapy without 
treatment discontinuation. As indicated, 
other non-live or inactivated vaccines 
should be given ≥2 weeks before starting 
immunosuppressive therapy in order to 
maximize vaccine immunogenicity, par-
ticularly when the patient is to receive B 
cell depleting therapy such as rituximab.

Live vaccines are mostly contra-
indicated in immunosuppressed patients. 
However, live zoster vaccine may be con-
sidered in selected patients who are on 
low dose immunosuppression, such as 
low dose MTX or low dose corticosteroid.

Figure 1. Pneumococcal vaccination schedule for AIIRD patients on immunosuppressive therapy based on Centre for 
Disease Control and Prevention recommendations

Has the patient received pneumococcal 
vaccine before?

None or unknown

Give PCV13

Give PPSV23   
≥8 weeks after PCV13

2 doses of PPSV23

Give PCV13 ≥1 year 
after PPSV23 #2

One dose PPSV23

Give PCV13  ≥1 year 
after PPSV23

Revaccinate 
PPSV23  ≥5 years 
after PPSV23 #1 

and  ≥8 weeks after 
PCV13

One dose PCV13

Give PPSV23   
≥8 weeks after PCV13

Revaccinate  
PPSV23  ≥5 years 
after PPSV23 #1Revaccinate  

PPSV23  ≥5 years 
after PPSV23 #1

Some expert recommends more frequent PPSV23 revaccination because the immunity to PPSV23 wanes with time

One dose PPSV23 + 
One dose PCV13

Revaccinate 
PPSV23  ≥5 years 
after PPSV23 #1 

and  ≥8 weeks after 
PSV13

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org
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Leukocytoclastic Vasculitis

 

 
 

V asculitis is an inflammatory disease 
of the blood vessels. It is usually 
classified as large, medium or small 

vessel vasculitis, with each type having 
various classification criteria. The most 
commonly seen vasculitis by family doc-
tors is leukocytoclastic vasculitis (LCV). 
LCV refers to small vessel vasculitis of 
the skin, mainly affecting blood vessels 
in the dermis and subcutaneous tissue. 
In the 2012 International Chapel Hill 
Consensus Conference Nomenclature 
of Vasculitides, it is grouped under 
single-organ vasculitis, termed cutaneous 
leukocytoclastic angiitis.1 In fact, LCV is 
a histopathological description of neu-
trophilic inflammatory infiltrates, which, 
after degranulation, undergo a process of 
death and breakdown (leukocytoclasia), 
releasing nuclear debris, which results in 
inflammation of the blood vessel (vasculi-
tis). It can be an isolated problem or part 
of a systemic disease, with or without 
identifiable cause. In this article, we will 
concentrate on the management of the 
isolated, cutaneous type of LCV.

Epidemiology
Studies on LCV mostly come from ter-
tiary referral centres, and because of this, 

limitations like variability in definition and 
undefined population denominator make 
it difficult to establish the incidence of 
LCV.2 A population-based study of histo-
pathologically defined LCV estimated an 
incidence rate of 45 cases per million 
population per year.3 The study also 
found a statistically significant correla-
tion between increasing incidence and 
increasing age at diagnosis, irrespective 
of gender. Other studies estimated the 
incidence to be between 15 and 30 cases 
per million population per year.4

Presentation
Patients with LCV present with acute 
onset palpable purpura over dependent 
areas, mainly bilateral lower limbs, which 
are raised, non-blanching haemorrhages 
when touched. The purpura appear in 
crops and some may become confluent. 
They may extend up to the buttock area 
and lower abdomen, or under tight-fitting 
clothing. Upper limbs are sometimes 
affected. Skin lesions can exist at various 
stages, which can be painful. If the rash is 
urticarial-like, it may be itchy. Other cuta-
neous manifestations include erythema-
tous plaques, haemorrhagic vesicles or 
even ulcers and necrotic changes. Most 
rash resolves within several weeks or a 
few months.

Aetiology
Approximately half of the cases are 
primary disorders without identifiable 
cause,5 but it is important to identify 
cases secondary to medicines, infec-
tions, connective tissue diseases or 
malignancies (Table 1), as these would 
require different management strategies. 
Diagnosis of drug-induced vasculitis is a 
diagnosis of exclusion and depends on a 
temporal relationship between exposure 
of the suspected agent and the appear-
ance of vasculitic rash.

Patient Evaluation
The goals of history and physical examina-
tion  are to: search for possible aetiologies 
and screen for systemic and organ-threat-
ening vasculitis. Systemic review and 
thorough examination are essential at 

presentation to establish isolated or sys-
temic disease. Special attention should 
be paid to target organs, such as lungs, 
kidneys, peripheral nervous system, heart 
and gastrointestinal tract, to avoid rapid 
and irreversible damage. Drug history for 
the prior 6 months should be obtained. 
Basic blood tests (complete blood pic-
ture, creatinine, inflammatory markers 
such as erythrocyte sedimentation rate 
or C-reactive protein), urinalysis and chest 
x-rays are to be included. Further blood 
tests may be useful if systemic diseases 
are suspected, namely anti-nuclear anti-
body (ANA), anti-neutrophil cytoplasmic 
antibody (ANCA), anti-extractable nuclear 
antibody (ENA), rheumatoid factor (RF), 
complements (C3, C4), serum protein 
electrophoresis (SPE), cryoglobulin, 
hepatitis B surface antigen (HbsAg) and 
hepatitis C infection (anti-HCV). Skin 
biopsy is not usually indicated except in 
cases of diagnostic doubt or when the 
condition is refractory to therapy. 

Histopathology
Skin biopsy is recommended within 24 to 
48 hours of onset of the lesion in order to 
obtain the maximal diagnostic yield. The 
biopsy sample must include epidermis, der-
mis and part of subcutis, as medium sized 
vessels are found above and within the 
subcutaneous fat. Arterioles, capillaries and 
postcapillary venules are usually affected 
in LCV. Biopsy tissue obtained in the first 
24 hours shows fibrin deposits within the 
blood vessel wall (fibrinoid necrosis), which 
can be intramural or intraluminal, accom-
panied by neutrophilic infiltration, as well 
as surrounding haemorrhage and nuclear 
debris. Lymphocytes and macrophages 
start to replace neutrophils after 24 hours. 
Another feature of LCV is the disruption 
of vessel walls by inflammatory infiltrates. 
Further indirect evidence of blood vessel 
wall damage includes perivascular nuclear 
dust (leukocytoclasia) in early stages, con-
centric or lamellar fibrosis in chronic forms 
and neovascularization of the adventia.6 In 
direct immunofluorescent studies of blood 
vessels, the most common immunoreac-
tant seen is complement 3, followed by 
IgM, IgA and IgG.7 
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Pathogenesis
The pathogenesis of LCV is not well 
understood. Like many other autoimmune 
diseases, there are interactions between 
genetic and environmental factors, with 
loss of self-tolerance and environmental 
triggers. Immune complex deposition in 
the vessel walls is believed to be the initial 
step in the development of the disease. 
The complement components are then 
activated, generating chemotactic factors 
(C3a and C5a) that attract neutrophils and 
basophils. Vessel wall destruction results 
from activated neutrophils releasing 
adhesion molecules and cytokines, col-
lagenases and elastases, together with 
free oxygen radicals.8

Prognosis
Cutaneous-limited skin disease, with sys-
temic involvement excluded, has a low 
mortality rate. Most patients experience 
spontaneous recovery within weeks to 
months, though for some, the condition 
progresses to become chronic and may 
last for several years. Thirty percent of 
patients are reported to have had more 
than one episode of LCV 3. Arthralgia or 
cryoglobulinaemia without fever are fac-
tors that predict chronicity.9

Treatment
Management of LCV depends on the 
aetiology and the extent of the disease. 
The offending medication in drug-induced 

Table 1. Aetiology of LCV

Aetiology

Primary systemic 
vasculitis

Idiopathic
Henoch Scholein Purpura
Microscopic polyangiitis

Granulomatosis with polyangiitis
Eosinophilic granulomatosis 
with polyangiitis

Drugs Antibiotics: Beta-lactam drugs, 
sulphonamide, quinolone
Anti-thyroid drugs
Psychoactive agents
Allopurinol
Hydralazine

Anti-convulsants – Phenytoin, 
valproic acid
Diuretics – Loop or thiazide 
diuretics
Non-steroidal anti-inflammatory 
drugs

Connective tissue 
diseases

Rheumatoid arthritis
Sjogren’s syndrome
Systemic lupus erythematosus

Mixed connective tissue disease
Inflammatory bowel disease

Malignancies Lymphoproliferative diseases All types of malignancies

Infections Bacterial: streptococcal 
pyogenes, bacterial endocarditis
Viral: hepatitis B, hepatitis C, HIV

All other types of infection – 
Parasites or fungi

Paraprotein Cryoglobulin

LCV should be discontinued while the 
suspected causal infection is treated. 
Combination therapy using steroid and 
immunosuppressive agents is neces-
sary for systemic vasculitic disease with 
internal organ involvement. Recognizing 
paraneoplastic LCV is important to ensure 
timely commencement of appropriate 
therapy to treat the underlying cause.

For isolated cutaneous vasculitis, 
supportive measures including rest, 
leg elevation and compression stock-
ings, may be adequate for mild cases. 
Antihistamine and analgesic agents are 
often used for the management of pruritis 
and pain respectively, though they do not 
alter the natural course of the disease or 
prevent recurrence.

At this time, there remains a lack 
of randomised prospective studies on 
the efficacy of LCV therapy, and most 
evidence is from case reports or reviews. 
In severe or recurrent disease, addition 
of other medications is required. First 
line systemic therapy for persistent LCV 
includes colchicine or dapsone, either 
as monotherapy or in combination.10–13 
For non-responders, low dose glucocor-
ticoids such as prednisolone 10–20mg 
daily is added subsequently. Medium 
to high dose glucocorticoids may be 
considered in blistering, necrotising or 
ulcerating disease.14 Antimalarials may 
be useful in certain patients, and are 
usually added on flare up of disease while 

concurrently tailing off glucocorticoids, 
though the efficacy of this approach 
has mainly been shown in urticarial 
vasculitis case reports.15 Other immuno-
suppressive agents include azathioprine, 
mycophenolate mofetil, cyclosporin and 
methotrexate. Azathioprine has been 
shown to prevent disease recurrence 
when used either alone or with low-dose 
steroid. Mycophenolate, a drug utilized 
in multiple types of rheumatological dis-
eases, has been reported to be effective 
in treating severe cutaneous vasculitis.18 
Clinical and cellular effects of cyclosporin 
have been reported along with good 
clinical response and tolerance, though 
relapses were seen.19 Methotrexate, 
which is commonly used in connective 
tissue disease and arthritis, may also be 
helpful.20 If immunosuppressive therapy 
is contraindicated, intravenous immuno-
globulin can be considered as treatment 
option of choice. 

As B cells are a source of immune 
complexes, anti-B cell therapy can be a 
reasonable trial of biologic therapy in dif-
ficult LCV cases.  Rituximab, a chimeric 
human/mouse monoclonal antibody 
targeting CD20 positive cells (surface 
antigen on pre-B and mature B lympho-
cytes but not plasma cells), was found 
to be effective in various case reports. 
In one case report, two patients with 
recurrent isolated LCV, who were given 
high dose steroid and cyclophosphamide 
prior to rituximab, responded without 
recurrence.21 Another case report also 
described the effectiveness of rituximab 
in refractory LCV patients.22

Conclusion
In summary, it is important for family 
doctors to have a good understanding 
of leukocytoclastic vasculitis to ensure 
an optimal assessment of the disease, 
including disease extent and related aeti-
ologies. Simple isolated cutaneous cases 
may be managed by conservative mea-
sures or anti-inflammatory medications. 
In cases involving chronic or recurrent 
disease, early referral to rheumatologists 
is needed. If underlying and associated 
causes are identified, other specialties 
may be involved as part of cooperative 
interdisciplinary management.

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org
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The Management of Hyperuricaemia in 
Chronic Kidney Disease and Cardiovascular 
Disorders

 
 

 

Introduction
Elevated uric acid (UA) or hyperuricaemia, 
is one of the key risk factors for the devel-
opment of gout. Both hyperuricaemia 
and gout are closely related to a matrix 
of comorbidities such as metabolic 
syndrome, cardiovascular disease (CVD) 
and chronic kidney disease (CKD). 
Hyperuricaemia can lead to renal and 
cardiovascular diseases through inflam-
mation, oxidative stress and endothelial 
dysfunction. Data from a large Chinese 
cohort study indicates that hyperuricaemia 
is associated with a higher prevalence of 
coronary heart disease, stroke and kidney 
diseases.1 Additionally, hyperuricaemia 
was shown to be an independent risk 
factor for mortality from all causes, total 
CVD and ischaemic stroke.1 In an analysis 
of a Taiwanese cohort, it was speculated 
that hyperuricaemia was closely related 
to CKD progression, by which every 0.06 
mmol/L rise in baseline UA level is associ-
ated with a 7% increased risk of renal 
function deterioration.2

Therefore, whether urate-lowering 
therapy (ULT) can reduce CKD and CVD 

in patients with gout and asymptomatic 
hyperuricaemia requires investigation. 

Can ULT reduce the risk 
of CKD and CVD?
For gout, the answer is clearer. A lower 
threshold (i.e. after the first attack) for 
initiating ULT in gout patients with co-
existing CKD and on diuretic therapy 
has been recommended by several 
international guidelines.3–5 In addition, the 
European League Against Rheumatism 
(EULAR) task force recommends earlier 
initiation of ULT in patients with con-
comitant hypertension and/or ischemic 
heart disease, due to their significantly 
greater risk of subsequent attacks as well 
as their limited treatment options owing 
to the nephrotoxic and cardiotoxic side 
effects of non-steroidal anti-inflammatory 
drugs. Earlier initiation of ULT could also 
help eliminate the prospective need for 
these potentially contraindicated agents, 
and may offer renoprotective effects. In 
a Cochrane systematic review reduced 
serum creatinine and improved estimated 
glomerular filtration rate (eGFR) were 
seen for up to one year of ULT, though 
there was no difference in the rates of 
end-stage renal failure and mortality.6 

For asymptomatic hyperuricae-
mia, evidence regarding the beneficial 
effects of ULT was inconsistent across 
studies and thus guideline recommenda-
tions have not yet been established.3–5 
Asymptomatic hyperuricaemia is defined 
as elevated serum UA (>420 mmol/L in 
men and >360 mmol/L in women) in the 
absence of clinical symptoms of gout. 
Results from a single-center, prospec-
tive Chinese cohort demonstrated that 
reduction in urate levels is associated 
with a slower decline in renal function for 
asymptomatic hyperuricaemia patients 
with CKD stage ≥3.7 However, no signifi-
cant renoprotective benefits were dem-
onstrated in other studies including the 
Japanese randomised controlled study 
FEATHER (Febuxostat Versus Placebo 

Randomized Controlled Trial Regarding 
Reduced Renal Function in Patients 
With Hyperuricemia Complicated by 
Chronic Kidney Disease Stage 3) and a 
Korean retrospective cohort in relation 
to reduced urate levels.8,9 Similarly, a few 
observational studies have suggested 
the benefits of ULT on blood pressure 
and endothelial function in patients with 
asymptomatic hyperuricaemia, though 
others have been negative and evidence 
for a clear CVD risk reduction remains 
inconclusive at this time.10,11 

Choosing ULT in CKD & 
CVD patients
Studies have demonstrated that different 
dietary consumption patterns can affect 
serum urate level to varying degrees.12 
For example, the age-adjusted differ-
ences in uric acid levels between the 
extreme quintiles of intake were +0.03 
mmol/L for total meat, +0.01 mmol/L for 
seafood and –0.01 mmol/L for total dairy 
intake. However, the degree to which 
dietary modifications affect serum urate 
levels may be insignificant, and there are 
many challenges in monitoring dietary 
adherence. Additionally, genetic variance 
may play a bigger role than diet in the 
development of hyperuricaemia, accord-
ing to a meta-analysis of cross-sectional 
studies.13 Therefore, while diet therapy 
can be helpful for disease management, 
diet alone is usually not enough to achieve 
a serum UA target ≤0.36 mmol/L (or ≤0.3 
mmol/L in tophaceous gout) as recom-
mended by the guidelines.3–5 In order to 
treat to target, xanthine oxidase inhibitors 
such as allopurinol and febuxostat are 
usually needed. 

a) ULT for CKD 
The management of gout in the context 
of CKD remains challenging as most of 
the large trials excluded participants with 
eGFR less than 30 mL/min. The choice 
of xanthine oxidase inhibitors needs 
to be carefully considered by taking 
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into account their efficacy, side effects 
and cost. Although allopurinol is a cost-
effective urate-lowering agent, there is 
an increased risk of allopurinol-induced 
hypersensitivity reactions for patients with 
HLA-B*58:01, particularly Han Chinese 
and those with CKD.14 A Taiwanese study 
observed increased mortality rates due 
to allopurinol hypersensitivity reactions 
in patients with CKD, whereby CKD was 
a robust risk factor for allopurinol hyper-
sensitivity (OR, 1.49; 95%CI, 1.38–1.61; 
P <0.001) and mortality (OR, 2.20; 95% 
CI, 1.69–2.87; P <0.001).15 Therefore, 
checking HLA-B*58:01 before initiating 
allopurinol can help reduce the risk of 
hypersensitivity reactions. The start-low 
and go-slow approach (by increasing the 
dose of allopurinol by 50 mg per month) 
has been proven to safely lower serum 
UA in CKD patients.16 On the other hand, 
severe allergic reactions to febuxostat 
is uncommon and can serve as an 
effective treatment alternative for CKD 
patients.7 In the randomised controlled 
CONFIRMS trial that included patients 
with gout and renal impairment, 50% of 
patients achieved serum UA target in the 
febuxostat arm (40 mg) as compared with 
42% in the allopurinol arm (200 mg) after 
a six-month period. Febuxostat does not 
require dosage adjustment if eGFR >30 
mL/min but should be limited at 40 mg 
per day in those with eGFR ≤30 mL/min 
due to a risk of myopathy.17 

b) ULT for CVD 
Findings from the CARES study have 
raised concerns regarding the safety pro-
file of febuxostat.18 Patients with gout and 
coexisting CVD who are on febuxostat 

showed a significant 34% higher risk of 
death from cardiovascular diseases and a 
22% higher risk of death from any cause 
than patients on allopurinol. As a result, 
the drug insert of febuxostat has been 
updated to include a boxed warning for 
increased risk of cardiovascular death. It 
is recommended that febuxostat should 
only be used in patients who either had 
an inadequate response to the maximum 
dose of or are intolerant to allopurinol, 
or for whom treatment of allopurinol is 
not advisable. While the findings of the 
CARES study were alarming, it is noted 
that most of the death events occurred 
within 30 days after stopping febuxostat. 
Therefore, it is unclear whether the 
negative outcomes could be related to 
discontinuation of the drug. Another 
weakness of the study was the lack of a 
placebo control arm.

Following the CARES study, two 
large retrospective cohorts on the safety 
issue of febuxostat have been published. 
One of them, an American cohort that 
included elderly patients aged ≥65 with 
gout, irrespective of established CVD, 
found no difference in the risk of myocar-
dial infarction, stroke, new onset heart 
failure, coronary revascularization, or all-
cause mortality between febuxostat and 
allopurinol.19 The incidence rate per 100 
person-years for the primary outcome, 
hospitalization for myocardial infarction 
or stroke, was 3.43 in the febuxostat 
arm and 3.36 in allopurinol initiators, 
whereas the hazard ratio for febuxostat 
compared with allopurinol was 1.01 (95% 
CI 0.94–1.08). Additionally, another study 
conducted in a Korean cohort did not 
find an increase in non-fatal CV events 

or mortality in febuxostat compared 
with allopurinol after propensity score 
matching.20 The discrepancies in findings 
between the CARES study and these 
two retrospective cohorts could be due 
to the difference in the baseline patient 
characteristics; there was a much higher 
proportion of patients with history of 
myocardial infarction and obesity in the 
CARES study as compared with the other 
two cohorts (table 1). 

Is it safe to use 
febuxostat in patients 
without history of 
obesity and CVD?
Comparison of febuxostat with placebo 
did not show an elevated risk of CV 
events or mortality in observational stud-
ies. In the FEATHER study, there were 
no significant differences in all-cause 
mortality, CVD and stroke event for 
patients with CKD stage ≥3 on febuxo-
stat versus placebo.8 Lastly, the FREED 
study reported that when compared with 
placebo, improved renal function was 
observed in the febuxostat group but 
without an increase in CV events or death 
when compared with placebo.21 

Summary 
Hyperuricaemia is an independent risk fac-
tor for CKD and CVD. It is recommended 
to initiate ULT without delay following the 
first attack of gout if the patient has CKD or 
heart failure requiring diuretics. Benefits of 
early initiation also include a potential renal 
protective effect in patients with CKD. But 
in asymptomatic hyperuricaemia CKD/ 
CVD patients, the benefit of ULT remains 
inconclusive and thus treating this group 
of patients is currently not recommended. 
The risk of allopurinol hypersensitivity is 
high in HLA-B*58:01 carriers and CKD 
patients. Blood testing for HLA-B*58:01 
should be discussed and considered 
before starting allopurinol. When compar-
ing the use of febuxostat and allopurinol, 
it has been shown that patients with 
pre-existing CVD are at increased risk for 
adverse cardiovascular outcomes with 
febuxostat. Therefore, allopurinol should 
be the first line agent for patients with 
co-existing CVD and negative for HLA-
B*58:01. Febuxostat may be considered 
as a safe alternative in those for whom 
allopurinol is contraindicated as well as 
general gout patients. 

CARES 
(US, prospective)18

Zhang MA et al; 
(US, retrospective)19

Eun HA Kang et al; 
(Korea, retrospective)20

Known CVD as inclusion 
-  Angina: 27–28%
-  MI: 38–39%
-  CHF: 20%
-  PVD: 12–13%
-  Stroke: 13–14%
-  DM: 38–39%
-  HT: 92%
-  CKD stage ≥3: 52%

Gout ≥65 years of age:
-  Angina: not available
-  MI: 3.5–3.6%
-  CHF: 36%
-  PVD: 19.7%
-  Stroke: 12.2%
-  DM: 55%
-  HT: 95%
-  CKD: 57–58%

All gout patients:
-  Angina: 12%
-  MI: 1.6%
-  CHF: 7.3–7.5%
-  PVD: 12–13%
-  Stroke: 7.6–8%
-  DM: 28–29%
-  HT: 54–55%
-  CKD stage ≥3: excluded

Mean BMI 33.5 (Obesity) Obesity: 17.5% Obesity: 0.1%

High drop out rate 
•   57% stopped treatment, 

45% lost to follow-up 

Caucasians Caucasians Asians

Table 1. Comparison of baseline patient characteristics in the safety studies on febuxostat

CHF, congestive heart failure; CVD, cardiovascular disease; DM, diabetes mellitus; HT, hypertension; MI, myocardial 
infarction; PVD, peripheral vascular disease A complete list of references can be downloaded from  

www.SOPHYSICIANSHK.org
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Version: 005 PI version: Nov 2018 Composition: Febuxostat Indications: FEBURIC is indicated for the treatment of chronic hyperuricaemia in conditions where urate deposition has already occurred (including a history, or presence of, tophus and/or gouty arthritis). FEBURIC 120 mg is also indicated for the prevention and treatment of 
hyperuricaemia in adult patients undergoing chemotherapy for haematologic malignancies at intermediate to high risk of Tumor Lysis Syndrome (TLS). FEBURIC is indicated in adults. Dosage: Gout 80 mg once daily. TLS 120mg once daily; start 2 days before the beginning of cytotoxic therapy and continue for a minimum of 7 days. 
Administration: May be taken by mouth w/o regard to food. Contraindications: Hypersensitivity to the active substance or to any of the excipients. Special warnings and precautions for use: Cardio-vascular disorders Treatment of chronic hyperuricaemia  Treatment with febuxostat in patients with ischaemic heart disease or congestive 
heart failure is not recommended. A numerical greater incidence of investigator-reported cardiovascular APTC events (defined endpoints from the Anti-Platelet Trialists’ Collaboration (APTC) including cardiovascular death, non-fatal myocardial infarction, non-fatal stroke) was observed in the febuxostat total group compared to the allopurinol 
group in the APEX and FACT studies (1.3 vs. 0.3 events per 100 Patient Years (PYs)), but not in the CONFIRMS study. The incidence of investigator-reported cardiovascular APTC events in the combined Phase 3 studies (APEX, FACT and CONFIRMS studies) was 0.7 vs. 0.6 events per 100 PYs. In the long-term extension studies the 
incidences of investigator-reported APTC events were 1.2 and 0.6 events per 100 PYs for febuxostat and allopurinol, respectively. No statistically significant differences were found and no causal relationship with febuxostat was established. Identified risk factors among these patients were a medical history of atherosclerotic disease and/or 
myocardial infarction, or of congestive heart failure. Prevention and treatment of hyperuricaemia in patients at risk of TLS Patients undergoing chemotherapy for haematologic malignancies at intermediate to high risk of Tumor Lysis Syndrome treated with FEBURIC should be under cardiac monitoring as clinically appropriate. Medicinal 
product allergy/hypersensitivity Rare reports of serious allergic/hypersensitivity reactions, including life-threatening Stevens-Johnson Syndrome, Toxic epidermal necrolysis and acute anaphylactic reaction/shock, have been collected in the post-marketing experience. In most cases, these reactions occurred during the first month of therapy 
with febuxostat. Some, but not all of these patients reported renal impairment and/or previous hypersensitivity to allopurinol. Severe hypersensitivity reactions, including Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) were associated with fever, haematological, renal or hepatic involvement in some cases. Patients 
should be advised of the signs and symptoms and monitored closely for symptoms of allergic/hypersensitivity reactions. Febuxostat treatment should be immediately stopped if serious allergic/hypersensitivity reactions, including Stevens-Johnson Syndrome, occur since early withdrawal is associated with a better prognosis. If patient has 
developed allergic/hypersensitivity reactions including Stevens-Johnson Syndrome and acute anaphylactic reaction/shock, febuxostat must not be re-started in this patient at any time. Acute gouty attacks (gout flare) Febuxostat treatment should not be started until an acute attack of gout has completely subsided. Gout flares may occur 
during initiation of treatment due to changing serum uric acid levels resulting in mobilization of urate from tissue deposits. At treatment initiation with febuxostat flare prophylaxis for at least 6 months with an NSAID or colchicine is recommended. If a gout flare occurs during febuxostat treatment, it should not be discontinued. The gout flare 
should be managed concurrently as appropriate for the individual patient. Continuous treatment with febuxostat decreases frequency and intensity of gout flares. Xanthine deposition In patients in whom the rate of urate formation is greatly increased (e.g. malignant disease and its treatment, Lesch-Nyhan syndrome) the absolute concentration 
of xanthine in urine could, in rare cases, rise sufficiently to allow deposition in the urinary tract. This has not been observed in the pivotal clinical study with FEBURIC in the Tumor Lysis Syndrome. As there has been no experience with febuxostat, its use in patients with Lesch-Nyhan Syndrome is not recommended. Mercaptopurine/azathioprine  
Febuxostat use is not recommended in patients concomitantly treated with mercaptopurine/azathioprine as inhibition of xanthine oxidase by febuxostat may cause increased plasma concentrations of mercaptopurine/azathioprine that could result in severe toxicity. No interaction studies have been performed in humans. Where the combination 
cannot be avoided, a reduction of the dose of mercaptopurine/azathioprine is recommended. Based on modelling and simulation analysis of data from a pre-clinical study in rats, when coadministered with febuxostat, the dose of mercaptopurine/azathioprine should be reduced to the 20% or less of the previously prescribed dose in order to 
avoid possible haematological effects. The patients should be closely monitored and the dose of mercaptopurine/azathioprine should be subsequently adjusted based on the evaluation of the therapeutic response and the onset of eventual toxic effects. Organ transplant recipients As there has been no experience in organ transplant 
recipients, the use of febuxostat in such patients is not recommended. Theophylline Co-administration of febuxostat 80 mg and theophylline 400 mg single dose in healthy subjects showed absence of any pharmacokinetic interaction. Febuxostat 80 mg can be used in patients concomitantly treated with theophylline without risk of increasing 
theophylline plasma levels. No data is available for febuxostat 120 mg. Liver disorders During the combined phase 3 clinical studies, mild liver function test abnormalities were observed in patients treated with febuxostat (5.0%). Liver function test is recommended prior to the initiation of therapy with febuxostat and periodically thereafter 
based on clinical judgment. Thyroid disorders Increased TSH values (> 5.5 μIU/mL) were observed in patients on long-term treatment with febuxostat (5.5%) in the long term open label extension studies. Caution is required when febuxostat is used in patients with alteration of thyroid function. Lactose Febuxostat tablets contain lactose. 
Patients with rare hereditary problems of galactose intolerance, the Lapp lactase deficiency or glucose-galactose malabsorption should not take this medicine. Undesirable effects: Summary of the safety profile The most commonly reported adverse reactions in clinical trials (4,072 subjects treated at least with a dose from 10 mg to 300 
mg) and post-marketing experience in gout patients are gout flares, liver function abnormalities, diarrhoea, nausea, headache, rash and oedema. These adverse reactions were mostly mild or moderate in severity. Rare serious hypersensitivity reactions to febuxostat, some of which were associated to systemic symptoms, have occurred 
in the post-marketing experience. List of adverse reactions Common (≥ 1/100 to < 1/10), uncommon (≥ 1/1,000 to < 1/100) and rare (≥ 1/10,000 to < 1/1,000) adverse reactions occurring in patients treated with febuxostat are listed below. The frequencies are based on studies and post-marketing experience in gout patients. Within each 
frequency grouping, adverse reactions are presented in order of decreasing seriousness. Adverse reactions in combined phase 3, long-term extension studies and post-marketing experience in gout patients. Blood and lymphatic system disorders: Rare: Pancytopenia, thrombocytopenia, agranulocytosis*. Immune system disorders: 
Rare: Anaphylactic reaction*, drug hypersensitivity*. Endocrine disorders: Uncommon: Blood thyroid stimulating hormone increased. Eye disorders: Rare: Blurred vision. Metabolism and nutrition disorders: Common***: Gout flares. Uncommon: Diabetes mellitus, hyperlipidemia, decrease appetite, weight increase. Rare: Weight 
decrease, increase appetite, anorexia.  Psychiatric disorders: Uncommon: Libido decreased, insomnia. Rare: Nervousness. Nervous system disorders: Common: Headache. Uncommon: Dizziness, paraesthesia, hemiparesis, somnolence, altered taste, hypoaesthesia, hyposmia. Ear and labyrinth disorders: Rare: Tinnitus. Cardiac 
disorders: Uncommon: Atrial fibrillation, palpitations, ECG abnormal, left bundle branch block (see section Tumor Lysis Syndrome), sinus tachycardia (see section Tumor Lysis Syndrome). Vascular disorders: Uncommon: Hypertension, flushing, hot flush, haemorrhage (see section Tumor Lysis Syndrome). Respiratory system disorders: 
Uncommon: Dyspnoea, bronchitis, upper respiratory tract infection, cough. Gastrointestinal disorders: Common: Diarrhoea**, nausea. Uncommon: Abdominal pain, abdominal distension, gastro-oesophageal reflux disease, vomiting, dry mouth, dyspepsia, constipation, frequent stools, flatulence, gastrointestinal discomfort. Rare: 
Pancreatitis, mouth ulceration. Hepato-biliary disorders: Common: Liver function abnormalities**. Uncommon: Cholelithiasis. Rare: Hepatitis, jaundice*, liver injury*. Skin and subcutaneous tissue disorders: Common: Rash (including various types of rash reported with lower frequencies, see below). Uncommon: Dermatitis, urticaria, 
pruritus, skin discolouration, skin lesion, petechiae, rash macular, rash maculopapular, rash popular. Rare: Toxic epidermal necrolysis*, Stevens-Johnson Syndrome*, angioedema*, drug reaction with eosinophilia and systemic symptoms*, generalized rash (serious)*, erythema, exfoliative rash, rash follicular, rash vesicular, rash pustular, 
rash pruritic*, rash erythematous, rash morbillifom, alopecia, hyperhidrosis. Musculoskeletal and connective tissue disorders: Uncommon: Arthralgia, arthritis, myalgia, musculoskeletal pain, muscle weakness, muscle spasm, muscle tightness, bursitis. Rare: Rhabdomyolysis*, joint stiffness, musculoskeletal stiffness. Renal and urinary 
disorders: Uncommon: Renal failure, nephrolithiasis, haematuria, pollakiuria, proteinuria. Rare: Tubulointerstitial nephritis*, micturition urgency.  Reproductive system and breast disorder: Uncommon: Erectile dysfunction. General disorders and administration site conditions: Common: Oedema. Uncommon: Fatigue, chest pain, 
chest discomfort. Rare: Thirst. Investigations: Uncommon: Blood amylase increase, platelet count decrease, WBC decrease, lymphocyte count decrease, blood creatine increase, blood creatinine increase, haemoglobin decrease, blood urea increase, blood triglycerides increase, blood cholesterol increase, haematocritic decrease, blood 
lactate dehydrogenase increased, blood potassium increase. Rare: Blood glucose increase, activated partial thromboplastin time prolonged, red blood cell count decrease, blood alkaline phosphatase increase, blood creatine phosphokinase increase*. * Adverse reactions coming from post-marketing experience ** Treatment-emergent 
non-infective diarrhoea and abnormal liver function tests in the combined Phase 3 studies are more frequent in patients concomitantly treated with colchicine. *** See full prescribing information for incidences of gout flares in the individual Phase 3 randomized controlled studies. Description of selected adverse reactions Rare serious 
hypersensitivity reactions to febuxostat, including Stevens-Johnson Syndrome, Toxic epidermal necrolysis and anaphylactic reaction/shock, have occurred in the post-marketing experience. Stevens-Johnson Syndrome and Toxic epidermal necrolysis are characterised by progressive skin rashes associated with blisters or mucosal lesions 
and eye irritation. Hypersensitivity reactions to febuxostat can be associated to the following symptoms: skin reactions characterised by infiltrated maculopapular eruption, generalised or exfoliative rashes, but also skin lesions, facial oedema, fever, haematologic abnormalities such as thrombocytopenia and eosinophilia, and single or 
multiple organ involvement (liver and kidney including tubulointerstitial nephritis). Gout flares were commonly observed soon after the start of treatment and during the first months. Thereafter, the frequency of gout flare decreases in a time-dependent manner. Gout flare prophylaxis is recommended. Tumor Lysis Syndrome Summary of 
the safety profile In the randomized, double-blind, Phase 3 pivotal FLORENCE (FLO-01) study comparing febuxostat with allopurinol (346 patients undergoing chemotherapy for haematologic malignancies and at intermediate-to-high risk of TLS), only 22 (6.4%) patients overall experienced adverse reactions, namely 11 (6.4%) patients in 
each treatment group. The majority of adverse reactions were either mild or moderate. Overall, the FLORENCE trial did not highlight any particular safety concern in addition to the previous experience with FEBURIC in gout, with the exception of the following three adverse reactions. Cardiac disorders:Uncommon: Left bundle branch block, 
sinus tachycardia. Vascular disorders: Uncommon: haemorrhage.
Full prescribing information is available upon request.
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Biologic and Targeted Therapies for 
Rheumatoid Arthritis

 
  

 

  
  

 

Introduction
Rheumatoid arthritis (RA) is a common 
inflammatory disease affecting approxi-
mately 0.35% of the general population in 
Hong Kong. It is characterized by chronic 
inflammation of the peripheral joints, 
resulting in permanent joint damage 
and progressive functional impairment. 
In addition, persistent systemic inflam-
mation and immune dysregulation are 
associated with comorbidities, such as 
cardiovascular diseases, interstitial lung 
disease and malignancies. Therefore, 
patients with RA are at increased risk of 
premature mortality.

Over the past decade, our under-
standing of RA has evolved considerably. 
One of the most important discoveries is 
the recognition of key inflammatory cyto-
kines in the pathogenesis of RA, which 
in turn has led to the development of 
biologic disease-modifying anti-rheumatic 
drugs (bDMARDs). The first bDMARD 

approved was a tumour necrosis factor 
(TNF) inhibitor, and after that many bio-
logic agents targeting different cytokines 
and immune cells have become available. 

Furthermore, targeted synthetic 
disease-modifying anti-rheumatic drugs 
(tsDMARDs) that inhibit Janus kinase 
(JAK) offer new opportunities and repre-
sent an important addition to our treat-
ment armamentarium. Together with the 
treat-to-target strategy, these effective 
therapies have significantly improved the 
treatment outcomes and quality of life in 
patients with RA. 

Types of bDMARDs and 
tsDMARDs
To date, bDMARDs with four different 
mechanisms of action have been com-
monly used for the treatment of RA, 
including TNF inhibition, interleukin 6 
(IL-6) inhibition, B cell depletion and T cell 
co-stimulation blockade. Orally admin-
istered JAK inhibitors are an important 
alternative to biologic therapies. The JAK 
family includes JAK1, JAK2, JAK3 and 
tyrosine kinase 2 (TYK2). These proteins 
work in specific combinations to allow 
transmission of extracellular cytokine 
signals from cell surface receptors for the 
activation of various signal transducers 
and activators of transcription (STATs). 
In RA, activation of JAK-STAT pathway is 
one of the key mechanisms that regulates 
the myeloid and lymphoid cell responses 

in the synovial tissues. As a result, there 
are altogether 11 advanced therapeutic 
options for the treatment of RA in Hong 
Kong (Table 1). 

Use of bDMARDs or 
tsDMARDs in RA
Although both bDMARDs and tsDMARDs 
are more effective than conventional syn-
thetic disease-modifying anti-rheumatic 
drugs (csDMARDs), studies have 
shown that using bDMARDs as first-line 
therapy could lead to overtreatment of 
approximately 25% of patients at high 
cost. Besides, addition of a bDMARD in 
patients with a suboptimal response to 
methotrexate (MTX) can eventually result 
in a similar response to initial combination 
therapy. Therefore, these agents should 
be considered as second-line therapy for 
patients who do not respond adequately 
to csDMARDs, especially those with 
poor prognostic factors, such as high dis-
ease activity at disease onset, presence 
of anti-citrullinated peptide antibodies or 
early joint damage. 

However, the biggest challenge we 
face in clinical practice is in selecting from 
these novel therapeutic agents the opti-
mal treatment for a given patient. On one 
hand, head-to-head studies directly com-
paring different bDMARDs or tsDMARDs  
are sparse. On the other hand, in-
direct comparisons between different 
bDMARDs and tsDMARDs in many 

TNF inhibitors IL-6 
inhibitors

B cell
depletion

T cell
co-stimulation 

blocker
JAK inhibitors

Infliximab
Etanercept

Adalimumab
Certolizumab pegol

Golimumab

Tocilizumab
Sarilumab Rituximab Abatacept

Tofacitinib
Baricitinib

Upadacitinib*
Filgotinib#

Table 1. bDMARDs and tsDMARDs for RA 

bDMARD, biological disease-modifying anti-rheumatic drug; TNF, Tumour necrosis factor; IL-6, Interleukin 6;  
JAK, Janus kinase; RA, rheumatoid arthritis; tsDMARD, targeted synthetic DMARD
*Upadacitinib has recently been approved by the US FDA
#pending approval by the US FDA
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network meta-analyses did not show any 
significant difference in clinical efficacy 
when used in combination with MTX. 
Although many cellular and molecular 
markers have been tested for the predic-
tion of treatment response, no clear and 
consistent patterns have yet emerged. It 
is important to note however, in special 
situations such as seronegative RA, intol-
erance to csDMARDs and pregnancy, 
certain bDMARDs or tsDMARDs may be 
preferred. Therefore, apart from patient’s 
preference, treatment decisions should 
be based on the characteristics and safety 
of bDMARDs and tsDMARDs.

Seronegative RA
In patients with RA, serological status 
regarding anti-cyclic citrullinated peptide 
(anti-CCP) antibodies appears to influence 
the effectiveness of rituximab and abata-
cept. A meta-analysis of four randomised 
controlled trials of rituximab showed 
that seropositive patients had a better 
response to rituximab when compared to 
seronegative patients. A post-hoc analysis 
of the AMPLE study evaluated the impact 
of anti-CCP antibody concentrations on 
clinical outcomes in patients treated with 
abatacept versus adalimumab. Similarly, 
patients with the highest baseline anti-
CCP antibody concentrations had a better 
response to abatacept than patients with 
lower concentrations, an association that 
was not observed with adalimumab. 

Therefore, rituximab and abatacept are 
not preferred in patients with seronega-
tive RA.

Intolerance to MTX or 
other csDMARDs
As shown in Figure 1, the efficacy of 
combination therapy is consistently 
superior to any bDMARD or tsDMARD 
monotherapy. Only tocilizumab and JAK 
inhibitors are more efficacious than MTX 
when used as monotherapy. The ADACTA 
trial compared the efficacy of tocilizumab 
monotherapy versus adalimumab mono-
therapy in patients with RA who were 
intolerant or inappropriate candidates for 
MTX. The mean disease activity score 28 
(DAS28) improvement was significantly 
higher in the tocilizumab (-3.3) than in 
the adalimumab group (-1.8) (difference 
-1.5, 95% CI -1.8, -1.1; p<0.0001) from 
baseline to week 24. Therefore, IL-6 
inhibitor or JAK inhibitor monotherapy 
may be preferred in patients who cannot 
use csDMARDs because of intolerance 
or contraindication. 

Pregnancy
Available data indicate that TNF inhibi-
tors, which are classified as pregnancy 
category B (no documented human 
toxicity) by the US FDA, do not increase 
the risk of miscarriage or congenital 
malformation. However, transport of 
immunoglobulin (IgG) proteins across 

the placenta increases steadily after the 
second trimester of pregnancy, and neo-
natal exposure to monoclonal antibodies, 
which are mostly IgG1 subtype, would 
be expected to be highest in infants of 
mothers exposed in the third trimester. 
As IgG clearance is slower in neonates, 
prolonged exposure to monoclonal 
antibodies may potentially increase the 
risk of neonatal infection. Etanercept (a 
fusion protein) and certolizumab pegol (a 
pegylated Fab) are not IgGs, and therefore 
their placental transfer is relatively low 
and treatment with them can continue 
during the third trimester. 

Compared with the TNF inhibitors, 
rituximab, tocilizumab, sarilumab and 
abatacept have comparatively limited 
documentation of safety in pregnancy. 
Except for abatacept, placental transfer 
is expected for those bDMARDs because 
they are of IgG1 subtype. Therefore, they 
should be replaced by other medications 
before conception. These drugs should 
be used during pregnancy only when 
no other pregnancy-compatible drug can 
effectively control RA. Since tsDMARDs 
have insufficient documentation for use in 
pregnancy, these should also be avoided 
during pregnancy.

Differences between JAK 
inhibitors and bDMARDs
Biologic agents are protein-based drugs 
produced in living cells, therefore, they 
are administered parenterally. Although 
many patients are already accustomed 
to intermittent injections and enjoy the 
convenience that they offer, many others  
much prefer orally administered JAK 
inhibitors.

Development of anti-drug antibod-
ies against biologic agents is one of 
the leading causes of secondary drug 
failure in patients with RA. Apart from the 
molecular structures of bDMARDs, their 
use as monotherapy and persistently 
low drug levels are associated with 
an increased risk of anti-drug antibody 
formation. Since JAK inhibitors are small 
chemical molecules, the risk of develop-
ing anti-drug antibodies is negligible.

Additionally, JAK inhibitors have 
a very short half-life in comparison to 
biologic agents, thus giving them a 
remarkably rapid onset of efficacy. In 
the RA-BEAM study, patients receiving 
baricitinib 4mg daily had a rapid reduction 

Figure 1. Use of bDMARDs or tsDMARDs in patients with RA with no prior or 
limited exposure to csDMARDs

Genovese MC et al. Arthritis Rheum 2002;46(6):1443-50. Breedveld FC et al. Arthritis Rheum 2006;54:26-37. Emery P  
et al. Arthritis Rheum 2009;60:2272-83. Emery P et al. Ann Rheum Dis 2015;74:19-26. Burmester GR et al. Ann 
Rheum Dis 2016;75:1081-91. Lee EB et al. N Engl J Med 2014;370:2377-86. Fleischmann R et al. Arthritis Rheumatol 
2017;69:506-17.
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in pain, an effect that was significantly 
greater than that in patients receiving 
adalimumab and placebo.

Although the efficacies of biologic 
agents and JAK inhibitors in reduc-
ing disease activity and radiographic 
progression are similar, recent studies 
have shown that JAK inhibitors provide 
significantly greater improvements 
in patient-reported outcomes. In the 
RA-BEAM study, patients receiving barici-
tinib had greater improvements in health 
assessment questionnaire-disability 
index, patient’s global assessment of 
disease activity, function assessment of 
chronic illness therapy-fatigue, short form 
36 physical component score, EuroQoL 
5D and work productivity and activity 
impairment questionnaire-rheumatoid 
arthritis at week 12, when compared with 
placebo or adalimumab. In the SELECT-
COMPARE study, upadacitinib was also 
superior to adalimumab at week 12 with 
respect to pain improvement and change 
in health assessment questionnaire- 
dis ability index. 

It is worth noting that JAK inhibitors 
have different pharmacokinetic profiles. 
Tofacitinib is predominantly metabolized 
by CYP3A4, with a smaller contribution 
from CYP2C19 in the liver. Therefore, 
dosage adjustment should be considered 
in patients with hepatic dysfunction or 
those taking other medications that may 
interact with tofacitinib. Baricitinib is 
predominantly renally cleared. Therefore, 
the dosage should be reduced to 1mg per 
day in patients with moderate renal impair-
ment (eGFR 30–60ml/min/1.73m2). Since 
upadacitinib is largely metabolized and 
removed from the gastrointestinal sys-
tem, dosage adjustment is not required in 
patients with hepatic or renal dysfunction. 

Specific side effects of 
JAK inhibitors
Several long-term extension studies have 
shown that the absolute risk of serious 
adverse events with JAK inhibitors is 
similar to that of bDMARDs, including 
neutropenia, anaemia, elevated liver 
enzymes, serious infection and oppor-
tunistic infections (Table 2). There are, 
however, safety issues that are specific to 
JAK inhibitors, most notably, an elevated 
incidence of herpes zoster.

Herpes zoster is common among 
patients with RA, but those treated 
with JAK inhibitors are at a higher risk 
than those receiving MTX or bDMARDs. 
According to a pooled analysis of data from 
the clinical development programme, 
the incidence of herpes zoster was 3.9 
(95% CI 3.6, 4.2) per 100 patient-years 
among patients receiving tofacitinib. The 
risk of herpes zoster was also compared 
between tofacitinib and bDMARDs using 
data from an insurance claim database 
in the US. The crude incidence of herpes 
zoster in RA patients treated with tofaci-
tinib was 3.87 (95% CI 2.82, 5.32); for 
other bDMARDs, the crude incidence 
rate in RA patients ranged from 1.95 
(95% CI 1.65, 2.31; adalimumab) to 2.71 
(95% CI 2.33, 3.08; infliximab). Of note, 
the incidence rate was higher in Asian 
countries, particularly in Japan and Korea 
(8.0 per 100 patient-years, 95% CI 6.6, 
9.6) and India (8.4 per 100 patient-year, 
95% CI 6.4, 10.9), than in the rest of the 
world (2.7–4.3 per 100 patient-years). 
Age at baseline, corticosteroid dose at 
baseline and smoking status were also 
significant risk factors for herpes zoster 
in the analysis.

Apart from herpes zoster, risk of 
potentially fatal venous thromboembolism 

Tofacitinib Baricitinib Upadacitinib
Selectivity JAK1, JAK3 JAK1, JAK2 JAK1

Lymphocyte count i No change i

NK cell count i i i

Neutrophil count i i i

Haemoglobin level i i i

Platelet count i No change N/A
Transaminase level h h h

Creatine kinase level h h h

HDL h h h

LDL h h h

Creatinine h h h

Table 2. Common adverse effects of JAK inhibitors

(VTE) are increased among patients with 
RA receiving tofacitinib 10 mg twice daily 
plus MTX versus a TNF inhibitor (note that 
a dose of 10 mg twice-daily is approved 
for ulcerative colitis only). This prompted 
the EMA to issue guidance that tofacitinib 
10 mg twice daily should not be used 
in patients who are at high risk for VTE 
unless there is no suitable alternative 
treatment, including patients older than 
65 years of age. In the United States, the 
FDA issued guidance to monitor patients 
with RA for pulmonary embolism, includ-
ing black box warnings on VTE for not 
only high dose tofacitinib but also bar-
icitinib and upadacitinib. However, there 
has been no sound explanation for this 
phenomenon and more data are required 
to evaluate the risk of this rare but poten-
tially life-threatening adverse event.

Both tofacitinib and baricitinib 
are associated with increases in serum 
levels of low-density lipoprotein (LDL) 
and high-density lipoprotein (HDL) but 
without alteration in the LDL:HDL ratio. 
In pooled phase II tofacitinib studies, 
dose-dependent increase in total, HDL 
and LDL cholesterol of 16–30% were 
reported.21 Similarly, dose-dependent 
increase in LDL, HDL and triglycerides 
was observed in baricitinib studies.22 
These changes may be related to modu-
lation of signalling downstream of IL-6 
given that similar changes have been 
observed with IL-6 inhibitors. Reviews 
of pooled data from late-phase trials of 
tofacitinib and baricitinib confirmed that, 
similarly to tocilizumab, this lipid change 
is not associated with any major cardio-
vascular events.23,24

Conclusion 
Novel therapies including bDMARDs 
and tsDMARDs are highly effective in 
patients with RA, however choosing 
the appropriate drug treatment can be 
challenging. Disease characteristics, 
specific side effects and patient’s 
preference are the key considerations in 
treatment decisions.

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.orgHDL, high-density lipoprotein; JAK, Janus kinase; LDL, low-density lipoprotein; NK, natural killer.
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