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T he March issue presents another 
set of engaging and varied articles 
from our contributing authors. Dr 

Eric Chan explains that, with up to 30% 
of psoriasis patients developing psoriatic 
arthritis (PsA), early aggressive treatment 
is now the recommended approach. 
Disease-modifying antirheumatic drugs 
(DMARDs) include conventional syn-
thetic (cs), targeted synthetic (ts) and 
biologic (b) agents, with the treatment 
aim being to induce disease remission 
earlier to reduce functional impairment 
and restore quality of life. Teratogenicity, 
wash-out periods before planned preg-
nancies and slow onset of action are 
considerations in the use of csDMARDs. 

Biologic DMARDs involve the inflamma-
tory cytokines and have a role in arthritis, 
skin and other systemic improvements. 
There is even a bDMARD that can be 
use by female patients who are planning 
a pregnancy. Small molecules that have 
been developed as tsDMARDs target 
enzymes (like PDE4 and JAK) and are 
suitable for patients with high risk for 
infection, comorbidities or malignancy 
but, again, slow onset of action and cost 
are considerations. 

Raynaud’s phenomenon (RP) is an 
exaggerated vasospasm reaction of the 
extremities often manifesting as biphasic 
colour changes in the fingers, describes 
Dr KY Ma. Chronic digital ischaemia may 

occur if the condition is left untreated in 
patients with scleroderma or other under-
lying causes. Identifying the patient’s 
drug history and blood profile are helpful 
investigations for elucidating secondary 
causes of RP. Dr Ma also explores the 
newly introduced technique of nailfold 
capillaroscopy and its role in diagnosis of 
RP. 

Vaccination for COVID-19 is a recent 
hot topic. Vaccine hesitancy is under-
standable amongst patients with autoim-
mune rheumatic diseases. Although they 
are prone to developing complications 
of COVID-19, data on vaccine safety for 
these patients are limited, notes Dr Clara 
Law. The recommendations on the tim-
ing of COVID-19 vaccination for patients 
taking immunosuppressant therapy are 
discussed. 

Dr KN Cheong, Dr Florence Choi 
and Dr Pamela Lee detail a case of mul-
tisystem immunodysregulatory disorder 
masquerading as commonly encountered 
rheumatological conditions. Precision 
medicine was ultimately facilitated by 
using next-generation sequencing (NGS) 
to identify the primary immunodeficiency 
involved in this case, which was the key 
to unlocking the mystery.

EditorialEditorial

The caduceus

The caduceus, a rod with two entwined 
snakes and a pair of wings, was the 
wand of Hermes, later adapted by the 
Romans as Mercury. 

Pictorial Medical History (30)
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Update on the Treatment of Psoriatic 
Arthritis. What’s New in 2021?

 

 
 

 

Introduction
Psoriatic arthritis (PsA) is a chronic sys-
temic inflammatory disease that affects 
the axial and peripheral joints of patients 
who have psoriasis. The prevalence of 
psoriasis is around 0.3% in Hong Kong.1 
Epidemiological studies show that up to 
30% of psoriasis patients develop PsA,2 
which affects men and women equally. 
According to the Moll and Wright clas-
sification, PsA can be classified into five 
subtypes with distinct patterns of arthritic 
involvement: distal interphalangeal joints 
(DIPs); asymmetrical oligoarthritis; sym-
metrical polyarthritis; spondyloarthritis; 
and arthritis mutilans. In addition, extra-
articular manifestations are also common 
in patients with PsA, including enthesitis 
(inflammation at the sites where the ten-
dons and ligaments attach to the bones), 
dactylitis (inflammation of the entire 
digit), uveitis and bowel inflammation. 

The heterogenicity of the disease with 
multiple domain involvement increases 
the complexity of formulating treatment 
plans for patients with PsA.

Treat to target for PsA
Experts from the international treat-to-
target task force formulated criteria (Table 
1) to define disease remission3 – minimal 
disease activity (MDA) – in order to guide 
treatment decisions. Current guidelines 
emphasize an early aggressive approach 
to treatment and frequent, regular assess-
ment of patients to allow physicians to 
adjust treatment according to the current 
disease activity.4,5 Based on consideration 
of cost-effectiveness, conventional syn-
thetic disease-modifying antirheumatic 
drugs (csDMARDs) should be used as 
initial therapy. Patients who do not have 
adequate response to csDMARDS are 
given biologic DMARDs (bDMARDs) 
or targeted synthetic DMARDs (tsD-
MARDs) on top of csDMARDs to allow 
adequate control of different domains of 
the disease. The aim is to induce disease 
remission as early as possible accord-
ing to the MDA criteria. Implementing 
this approach has dramatically changed 
the prognosis of PsA over the past two 
decades, and this has translated into a 
reduction in functional impairment and 

a rapid restoration of patients’ quality of 
life.

Conventional synthetic 
DMARDs 
If PsA patients with peripheral arthri-
tis have an inadequate response to 
non-steroidal anti-inflammatory drugs 
(NSAIDs) alone, csDMARDs should be 
started. Methotrexate (MTX) forms the 
cornerstone of the treatment and is effec-
tive in controlling both the arthritis and 
the psoriatic skin lesions. Importantly, 
as MTX is a known teratogen, women 
with child-bearing potential must use 
effective contraception, and a washout 
period of at least 3 months is needed 
before conception. Leflunomide (LEF) 
is an alternative for patients without an 
adequate response, or who show intoler-
ance, to MTX. LEF is effective against 
joint-related disease but its effect on skin 
psoriasis is modest. LEF, like MTX, is tera-
togenic but it is critical to understand that 
LEF undergoes extensive hepatobiliary 
recirculation and, therefore, a washout 
period of up to 2 years may be needed for 
women who have been exposed to LEF 
and wish to get pregnant. Sulfasalazine 
(SSZ) is another option, but it is effective 
against arthritis only, and its common 
side effects include gastrointestinal upset 

Table 1. Criteria for minimal disease activity (MDA) in psoriatic arthritis.

MDA is achieved when at least five of the following seven criteria are met:

Tender joint count ≤1

Swollen joint count ≤1

PASI ≤1 or body surface area ≤3

Patient pain VAS score ≤15 

Patient global disease activity VAS score ≤20

Health Assessment Questionnaire ≤0.5

Tender entheseal points ≤1

PASI, Psoriasis Area and Severity Index; VAS, visual analogue scale
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and yellow discoloration of urine. SSZ is 
contraindicated in patients with glucose-
6-phosphate dehydrogenase (G6PD) 
deficiency or a history of sulfur allergy. 

As csDMARDs do not improve 
axial symptoms of PsA, they are not an 
option for patients who present with 
inflammatory back pain representing 
spondyloarthritis. Furthermore, it is pru-
dent to educate patients about the slow 
onset of action of csDMARDs – typically 
4–6 weeks are needed before their 
effects are apparent – and the potential 
for experiencing side effects before any 
noticeable symptom improvement. Thus, 
coherent doctor-patient communication 
is essential to ensure drug compliance.  

Biologic DMARDs
The therapeutic armamentarium for PsA 
has become markedly richer as a result of 
the rapid development of biotechnology 
that identified key inflammatory cytokines 
involved in the pathogenesis of PsA, such 
as tumour necrosis factor (TNF), inter-
leukin 12 (IL-12), IL-17 and IL-23,6 which 
facilitated the subsequent development 
of bDMARDs targeting these cytokines. 

Tumour necrosis factor inhibitors 
Currently, five TNF inhibitors (TNFi) are 
approved for the treatment of PsA (Table 2).  
TNFi have been shown to improve 
arthritis (axial and peripheral), psoriatic 
skin lesions and extra-articular/extra-
cutaneous manifestations such as 

uveitis, dactylitis, enthesitis and psoriatic 
nail dystrophy. Of particular note is cer-
tolizumab (CZP), which is recommended 
by the British Society of Rheumatology 
for women who are planning a preg-
nancy while receiving TNFi treatment.7 
CZP  lacks an immunoglobulin G (IgG) 
Fc region, which is involved in placental 
transfer of antibodies from the maternal 
to the foetal circulation via binding to 
the foetal Fc receptor.8 Thus, CZP is the 
best treatment option for women who 
show persistent disease activity that 
requires continuous TNFi therapy during 
pregnancy. 

Non-TNF biologic DMARDs
Ustekinumab (UST) is the first non-TNF 
bDMARD targeting IL-12 and IL-23. It is a 
fully humanised monoclonal antibody that 
is approved for treatment of psoriasis and 
PsA. UST is administered subcutaneously 
(sc) once weekly (45 mg for body weight 
<90 kg, 90 mg for body weight >90kg) 
at weeks 0 and 4, and then once every 
12 weeks. Its efficacy and safety were 
confirmed in two randomised controlled 
trials (RCTs): PSUMMIT-1 (after failure of 
NSAIDs or csDMARDs) and PSUMMIT-2 
(after failure of TNFi).9,10 UST has been 
shown to be effective for skin psoriasis 
and arthritis, enthesitis and dactylitis, but 
results are more marked in TNFi-naive 
patients. Common side effects include 
nasopharyngitis, upper respiratory tract 
infection and headache.

Guselkumab (GSK), which targets 
the p19 subunit of IL-23, was approved 
for the treatment of PsA in 2020, sub-
sequent to its approval for moderate 
to severe plaque psoriasis in 2017. The 
results of two RCTs (DISCOVER-1 and 
DISCOVER-2) confirmed its efficacy in 
PsA, with improvement in peripheral 
arthritis, skin psoriasis, enthesitis, dac-
tylitis and fatigue.11,12 GSK 100 mg sc is 
administered every 8 weeks after 100 
mg sc loading doses at weeks 0 and 4. 
Common side effects of GSK include 
nasopharyngitis, headache and injection-
site reactions.

Risankizumab (RSK) and tildraki-
zumab (TLK) are novel IL-23 inhibitors 
approved for the treatment of moderate to 
severe psoriasis that are now being evalu-
ated for the treatment of PsA. Preliminary 
results from two RCTs (KEEPsAKE-1 and 
KEEPsAKE-2) suggest that RSK is effec-
tive in PsA (ClinicalTrials.gov Identifiers: 
NCT03675308, NCT03671148; AbbVie, 
Data on file: ABVRRTI71470), and further 
evidence is eagerly awaited to support its 
approval for this indication. 

Secukinumab (SEC) is a fully 
humanised monoclonal antibody that 
binds selectively to the IL-17A receptor. 
It was approved for the treatment of 
moderate to severe psoriasis in 2015 
and PsA in 2016. In addition, SEC was 
approved for the treatment of ankylosing 
spondylitis in 2016 and non-radiographic 
spondyloarthritis in 2020; therefore, it is 

Table 2. Tumour necrosis factor inhibitors for the treatment of psoriatic arthritis.

Etanercept Adalimumab Infliximab Certolizumab Golimumab

Mode of 
administration

Subcutaneous injection Subcutaneous injection Intravenous infusion Subcutaneous injection Subcutaneous injection/
intravenous infusion

Dosage and 
frequency

50 mg once weekly 40 mg once every  
2 weeks

Induction: 5 mg/kg 
on weeks 0, 2 & 6 
Maintenance:  
5 mg/kg every  
8 weeks

Induction: 400 mg 
on weeks 0, 2 & 4 
Maintenance: 200 mg 
in every 2 weeks or  
400 mg every 4 weeks

Subcutaneous –  
50 mg once monthly
Intravenous – Induction:  
2 mg/kg on weeks 0 & 4
Maintenance: 2 mg/kg 
every 8 weeks

Common side effects Injection-site reaction, 
infections

Injection-site reaction, 
infection, headache, 
rash

Infusion-related 
reaction, infection, 
headache, abdominal 
pain

Upper respiratory tract 
infection, urinary tract 
infection, rash

Injection-site reaction, 
upper respiratory 
tract infection, 
nasopharyngitis
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particularly useful for PsA patients with 
active spondylitis. SEC is also effective 
in reducing the symptoms of enthesitis, 
dactylitis and psoriatic nail dystrophy.13 

It is administered in two different regi-
mens: for PsA patients with moderate 
to severe psoriasis – SEC 300 mg sc as 
once weekly loading doses at weeks 0, 
1, 2, 3 and 4, then SEC 300 mg sc every 
4 weeks; for PsA patients with mild skin 
psoriasis – SEC 150 mg sc once weekly 
at weeks 0, 1, 2, 3 and 4, then SEC 150 
mg sc every 4 weeks.

Ixekizumab (IXE) is a recombinant 
monoclonal antibody with high affin-
ity for IL-17A. Following two phase 3 
RCTs (SPIRIT-P1 and SPIRIT-P2), it was 
approved for use in PsA in 2016.14,15 IXE 
has been shown to improve peripheral 
arthritis in PsA patients who had an inad-
equate response to csDMARDs and are 
bDMARD-naive. In the SPIRIT-H2H trial, 
which was a head-to-head comparative 
trial of IXE and adalimumab (ADA), IXE 
was superior to ADA in achieving the 
American College of Rheumatology 50 
(ACR50) and Psoriasis Area and Severity 
Index 100 (PASI100) responses at 24 
weeks. In addition, a higher percentage 
of patients in the IXE group achieved 
resolution of enthesitis and dactylitis.16 
Common side effects of IXE include naso-
pharyngitis, neutropenia, candidiasis and 
injection-site reactions. The IXE regimen 
is a 160 mg sc loading dose, followed by 
80 mg sc every 4 weeks. For PsA patients 
with moderate to severe psoriasis, IXE is 
administered in the psoriasis regimen, ie, 
160 mg sc loading dose, followed by 80 
mg sc at weeks 2, 4, 6, 8, 10 and 12, then 
80 mg sc every 4 weeks.

Brodalumab (BRD), which targets 
IL-17A, IL-17E and IL-17F, and bimekizumab 
(BMK), which selectively binds to and 
neutralises IL-17A and IL-17F, are both 
approved for the treatment of moderate 
to severe psoriasis. Their efficacy in PsA 
is being studied. Preliminary data from 
AMVISION-1 and AMVISION-2 show 
that BRD is more effective than placebo 
in improving the peripheral arthritis of 

PsA patients at week 24.17 However, the 
safety of BRD is a concern: six patients 
treated with BRD during four clinical trials 
have committed suicide and the US Food 
and Drug Administration (FDA) has issued 
a safety warning as a result.18 BMK 
has undergone a phase 2b RCT – the 
BE ACTIVE trial – that showed a higher 
response in joint improvement with BMK 
than placebo.19 However, larger studies 
are needed to confirm its efficacy and 
safety before approval for use in PsA can 
be granted. 

Targeted synthetic 
DMARDs 
Dysfunction of the signalling pathway 
that involves the phosphodiesterase 4 
(PDE-4) enzyme and the Janus kinase 
(JAK) enzyme was recently shown to be 
involved in the pathogenesis of PsA,20 
and this has led to the development of 
drugs that target these small molecules. 

Apremilast (APR) is an oral small 
molecule that inhibits the intracellular 
PDE-4 enzyme that hydrolyses cyclic 
adenosine monophosphate (cAMP) into 
adenosine monophosphate (AMP). APR 
caused an increase in cAMP levels in 
immune and non-immune cells, thus 
altering the expression of downstream 
cascades and modifying the inflamma-
tory responses.21 APR was approved for 
the treatment of moderate to severe 
psoriasis and PsA in 2014. Four clinical 
trials have confirmed the efficacy of 
APR in patients previously treated with  
csDMARDs/bDMARDs (PALACE 1, 2 and 
3)22 and APR monotherapy in patients 
naive to csDMARDs and bDMARDs 
(PALACE 4).23 APR was found to be effec-
tive in reducing the peripheral arthritis and 
improving the psoriasis, enthesitis, dacty-
litis and physical function of PsA patients. 
However, there is currently no evidence 
that APR can halt structural disease pro-
gression, and it is not recommended for 
erosive PsA.23 With its very good safety 
profile, APR is suitable for patients with 
a high risk of infections, comorbidities or 
a recent history of malignancy.24 APR is 

slow acting – its effects may not be seen 
for up to 16 weeks. Common side effects 
include nausea, diarrhoea, headache and 
upper respiratory tract infection. After a 
5-day dose titration starting from 10 mg, 
to enhance gastrointestinal tolerance, 
APR is taken at 30 mg orally twice a day 
(BD).

The discovery of the role of the JAK/
STAT (signal transducers and activators of 
transcription) signalling pathway in the 
pathogenesis of PsA has had a profound 
impact on the development of novel 
targeted therapies for the condition. The 
JAK family tyrosine kinases include four 
members: JAK1, JAK2, JAK3 and tyro-
sine kinase 2 (TKY2). JAK activation leads 
to the translocation of STAT proteins into 
the nucleus, regulating the transcription 
of proinflammatory genes involved in the 
inflammatory pathway and autoimmune 
diseases.25 Several important cytokines 
involved in PsA pathogenesis are directly 
or indirectly regulated through the 
JAK/STAT pathway.26 JAK1- and JAK3-
dependent pathway activation is also 
found in cultured cells from psoriatic skin 
and synovial tissue.27

Tofacitinib (TOF) is an oral inhibitor 
of JAK1 and JAK3 and may have some 
effect on JAK2 at high doses. It was 
approved for treatment of PsA in 2017. 
Its efficacy has been evaluated in two 
multicentre, double-blinded RCTs: OPAL 
Broaden, for TNFi-naive PsA patients with 
inadequate response to ≥1 csDMARD,28 
and OPAL Beyond, for PsA patients 
with inadequate response to ≥1 TNFi.29 
Compared with placebo at month 3, 
TOF 5 mg BD and 10 mg BD were more 
effective at reducing peripheral arthritis 
based on ACR20 response, improving 
health-related quality of life as measured 
by the Health Assessment Questionnaire-
Disability Index (HAQ-DI), and improving 
psoriasis, enthesitis and dactylitis; these 
effects were maintained up to month 
6. TOF has a fast onset of action, and 
ACR20 responses were observed as 
early as week 2 in the TOF group.28 TOF 
10 mg BD caused greater improvement 
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in psoriasis than the 5 mg BD dose; this 
result is consistent with other TOF stud-
ies focusing on psoriasis alone that also 
showed superior effects with the higher 
TOF dosage. However, the US FDA has 
issued a warning of an increased risk of 
thrombosis and death associated with 
TOF 10 mg BD.30 Currently, TOF 5 mg BD 
or TOF XR 11 mg daily are approved for 
treating PsA. Common side effects of TOF 
include nasopharyngitis, headache and 
gastrointestinal upsets (nausea, vomiting 
and diarrhoea). The risk of herpes zoster 
reactivation was slightly increased in TOF 
users, and vaccination prior to the start of 
TOF therapy may be considered.31 

Other JAK inhibitors are also under-
going assessment in phase 2 or phase 
3 clinical trials for treatment of PsA. 
Filgotinib (FIL), a selective JAK1 inhibitor, 
was evaluated in the phase 2 EQUATOR 
trial. Results showed that FIL 200 mg daily 
reduced PsA disease activity, with more 
patients in the FIL group than the placebo 

group achieving an ACR20 response, 
and the more stringent improvement 
criteria of ACR50 and ACR70, at week 
16.32 Improvement rates for psoriasis, as 
measured by PASI75, and enthesitis were 
also higher in the FIL group. Upadacitinib 
(UPA), a JAK1 inhibitor recently approved 
for the treatment of rheumatoid arthritis, 
is being studied in two phase 3 RCTs: 
SELECT-PsA 1 comparing UPA and ADA 
in PsA patients with inadequate response 
to ≥1 csDMARD; and SELECT-PsA 2 
comparing UPA and placebo in PsA 
patients with inadequate response to ≥1 
bDMARD.33,34 UPA 15 mg or 30 mg once 
daily was found to be non-inferior to ADA 
for ACR 20/50/70 responses and UPA 30 
mg once daily was found to be superior 
to ADA for ACR20 response at week 
12. At both doses, UPA was associated 
with improvement in HAQ-DI score and 
PASI75 response rate and inhibition of 
radiographic progression.

Conclusion
The expansion of the treatment choices 
for PsA has also created a treatment 
dilemma for physicians. On one hand, the 
availability of bDMARDs and tsDMARDs 
has reduced the difficulty of controlling 
the disease’s multiple domains and 
increased the chance of treatment suc-
cess, which translates into higher patient 
satisfaction. However, these novel 
compounds also increase the treatment 
costs. Careful treatment planning taking 
into consideration disease severity, extra-
articular/extracutaneous involvement, 
patient expectations and tolerability of 
side effects is mandatory. Stepping down 
therapy by tapering these agents while 
continuing csDMARDs as maintenance 
may be considered for stable patients. 
Biosimilars of the TNFi family have 
recently reached the market and may 
potentially reduce the financial burden on 
the healthcare system.

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org
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Hon. Secretary:  Dr Chen Yi Tin (陳以天醫生), FRCP
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The Surgeon

A lthough the Physicians 
developed as a 
respected profession 

in high society, and often 
attended to the noble and rich 
in their homes, the Surgeons 
developed along a different 
line. They originated and 
worked among the barbers 
and butchers, and did not 
share the same social status 
as their Physician counter-
parts. It was much later in 
history that a proper profes-
sional body was formed.

The Surgeon

Medicine, History and Art (9)
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Raynaud’s Phenomenon – The Primary-Care 
Perspective

 
 

E pisodic colour change of the 
extremities (usually fingers, 
sometimes toes or even nose) 

triggered by cold exposure or emotional 
stress was first described by Maurice 
Raynaud in 1862 as a discrete clinical 
phenomenon. Currently, the definition of 
Raynaud’s phenomenon (RP) still varies 
widely, but typically means an exagger-
ated physiological microvascular process 
resulting in sequential colour changes in 
the fingers: a pallor phase (vasospasm, 
reduced arterial blood flow), followed 
by a cyanotic phase (venous stasis of 
deoxygenated blood) and finally a rubor 
phase (hyperaemic reperfusion). At least 
a biphasic colour change should be pres-
ent for a diagnosis of RP. Other helpful 
clues pointing to a genuine episode of 
RP include an abrupt onset, a sharply 
demarcated colour change and a signifi-
cant time-lag between phases (ie, 10–15 
minutes for recovery from the ischaemic 
phase even after active rewarming).

The terms “Raynaud’s phenom-
enon” and “Raynaud’s syndrome” are 
often used interchangeably to describe 
these clinical features. The terms primary 
RP, Raynaud’s disease and idiopathic RP 
are used to denote RP without an associ-
ated cause. Secondary RP, on the other 
hand, means RP due to an underlying 
medical condition.1

Despite the substantial variations 
between epidemiological reports, RP is, 
in general, very common worldwide; its 
prevalence ranges from 5–17% in the 
general population1,2 and is significantly 
influenced by geographic and climatic 
factors. The majority of people with RP 
have primary RP, which is widely regarded 
as a benign condition. In contrast, RP 
due to secondary causes should not be 
overlooked. Of such cases, scleroderma-
related RP can be particularly severe and 
aggressive; up to 50% of patients may 
progress, culminating in chronic digital 
ischaemia if left untreated (Figure 1).

Clinical assessment of 
Raynaud’s phenomenon
Differential diagnoses of secondary RP 
are many and varied (Table). The main goal 
of initial clinical assessment is to detect 
any potential clues indicating an underly-
ing cause. A comprehensive history with 

particular attention to smoking habit, 
occupation, concomitant drugs or family 
background of rheumatic/haematological 
illnesses is essential. Symptoms and 
signs of connective tissue diseases 
(CTDs) – arthralgias, puffy fingers, sclero-
dactyly, peri-ungual erythema, livedoid 
rash, telangiectasias, sicca symptoms 
or dysphagia – should be actively inves-
tigated. Signs of chronic ischaemia (eg, 
digital pitting scars/fissures/ulcers, acro-
osteolysis) should never be overlooked 
as they are a strong indication for medical 
treatment.

History taking and clinical examina-
tion will inform which investigations are 
needed. Baseline tests should include 
a complete blood count, erythrocyte 
sedimentation rate, biochemistry profile, 
antinuclear antibody (ANA) test, urinalysis 
and chest X-ray. Notably, all of these 
should return normal results in primary 
RP. Otherwise, further investigations 
are usually needed, eg, immunoglobulin 
pattern, serum protein electrophoresis, 
complement levels, anti-neutrophil 
cytoplasmic antibodies, anti-extractable 
nuclear antigen antibodies, anti–double-
stranded DNA antibodies, cryoglobulins 
and anti-phospholipid antibodies. The 
recent introduction of a clinically avail-
able scleroderma-specific autoantibody 

Figure 1. The hands of a patient with Raynaud’s phenomenon showing digital 
gangrene caused by chronic digital ischaemia. 

Image courtesy of Dr Ma Kai Yiu.
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testing panel provides an invaluable 
clinical tool in this clinical scenario, as 
systemic sclerosis (SSc) is the CTD most 
frequently associated with RP. 

Role of nailfold 
videocapillaroscopy 
In the past decade, microvascular assess-
ment by capillaroscopy has re-entered 
the limelight in rheumatology, thanks to 
advocacy from renowned experts in this 
field and its inclusion in the 2013 classifi-
cation criteria for SSc.4 This non-invasive, 
easily accessible and relatively inexpen-
sive clinical tool allows visualisation of the 
microvasculature via the nailfold capillary 
bed (Figure 2). In experienced hands, 
parameters such as capillary distribution, 
capillary morphology, capillary density 
and various microscopic measurements 
of individual capillary loops can be reliably 
recorded. All these parameters could pro-
vide invaluable information in establishing 
the correct diagnosis, predicting progno-
sis and monitoring treatment responses.5 
In a study involving 347 patients with RP, a 
“scleroderma-pattern” on capillaroscopy 

Table. Differential diagnoses of Raynaud’s phenomenon (RP).3

Primary (idiopathic) RP

Secondary 
RP

Vascular – usually proximal 
large vessel disease, unilateral 
symptoms

Compressive: eg, cervical rib
Obstructive: non-inflammatory, ie, atherosclerosis
Inflammatory: eg, thromboangiitis obliterans/
Buerger’s disease

Hand-arm vibration syndrome Construction site worker

Autoimmune disease Scleroderma / systemic sclerosis 
Idiopathic inflammatory myopathies 
Mixed connective tissue disease 
Systemic lupus erythematosus 
Sjogren’s syndrome 

Increased plasma viscosity and 
reduced digital perfusion

Cryoglobulinaemia
Paraproteinaemia
Paraneoplastic syndromes

Drug-related Amphetamines
Beta blockers
Bleomycin
Cisplatin
Clonidine
Cyclosporin
Interferon a and b
Methysergide
Polyvinyl chloride

Other causes and associations Carpal tunnel syndrome
Frostbite
Hypothyroidism

Figure 2. Nailfold capillaroscopy 
image showing some typical 
hallmarks of Raynaud’s phenomenon 
including irregularly dilated 
capillaries, mildly disorganised 
architecture and reduced capillary 
density (magnification 200x).

Image courtesy of Dr Ma Kai Yiu.

had a positive predictive value of 84% 
and a negative predictive value of 90% 
for SSc.6 In another recently published 
large meta-analysis that included 4,051 
patients with primary RP and 657 patients 
with “suspected secondary RP” (ie, posi-
tive ANA and/or capillary abnormalities 
only), the mean transition rates to CTD 
(11.01/100 patient-years) and SSc (7.01/100 
patient-years) in patients with suspected 
secondary RP were much higher than 
those with primary RP (2.65/100 and 
0.65/100 patient-years, respectively).7

The gold standard of nailfold capil-
laroscopy is high-magnification videocap-
illaroscopy (NVC),5 which is unlikely to 
be accessible in primary-care settings. 
Lower-magnification systems, such as 
dermatoscope, USB or cell-phone micro-
scopes, are far more feasible alternatives; 
although obviously less sensitive in 
identifying abnormality, their specificity is 
comparable to formal NVC. 

Management options 
Having established the diagnosis and 
addressed any modifiable factors (such 

as avoidance of vibratory equipment, 
smoking cessation, etc), the same 
principles apply to all patients with RP. 
Uncomplicated RP cases are likely to be 
primary RP and can be managed well 
by primary-care physicians. Treatment of 
complicated RP (which has progressed 
to digital ulceration / critical digital isch-
aemia) usually requires specialist care.

Managing uncomplicated 
Raynaud’s phenomenon 
Avoidance of cold exposure and other 
aggravating factors (eg, smoking) is of 
utmost importance, and appropriate use 
of warming measures, eg, gloves, cannot 
be stressed enough. Patient education 
is therefore extremely important: provi-
sion of patient education pamphlets and 
reminders from rheumatology staff are 
very helpful. 

Patients who do not respond to 
non-pharmacological measures will 
require medical treatment, which is the 
most likely case for patients with second-
ary RP. The UK Scleroderma Study Group 
consensus best practice pathway pro-
vides a good summary of the approach to 
drug treatment for RP.8 

Calcium channel blockers 
Although widely used as a first-line treat-
ment for RP, their evidence base in this 
indication is relatively weak. The effective-
ness of calcium channel blockers (CCBs) 
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in primary RP was examined in a recent 
Cochrane review.9 CCBs were found to 
be minimally effective: compared with 
placebo, they reduced weekly RP attack 
frequency by only 1.72 attacks/week 
(95% confidence interval [CI] 0.6–2.84). 
Side effects of CCBs are relatively mild 
in most cases (headache, dizziness, pal-
pitation, ankle oedema). The commonly 
adopted approach is to start with a low-
dose sustained-release preparation and 
then gradually titrate the dose up.

Phosphodiesterase type 5 
inhibitors 
These agents inhibit the degradation of 
cyclic guanosine monophosphate, thus 
enhancing the action of nitric oxide (NO), 
a potent vasodilator. A meta-analysis 
published in 2013 concluded that phos-
phodiesterase type 5 inhibitors (PDE5i) 
have significant but moderate efficacy 
in secondary RP. In the 244 patients 
included (236 had CTD-related RP), mean 
Raynaud’s Condition Score was reduced 
by -0.46 (95% CI -0.74 – -0.17) and the 
daily frequency and duration of RP 
episodes also decreased significantly.10 
PDE5i may be safely used together with 
CCBs. Severe liver impairment is rare. 
However, concomitant use with nitrates 
of any form is contraindicated. 

Other oral vasodilators 
Angiotensin II receptor antagonists are 
also frequently used to treat RP. Evidence 
supporting their use is limited and comes 
from one open-label trial: 12-week treat-
ment with losartan 50 mg daily reduced 
the frequency and severity of RP attacks 
more than nifedipine 40 mg daily.11

The selective serotonin reuptake 
inhibitor (SSRI), fluoxetine, was sug-
gested as a treatment option in the recent 
European League Against Rheumatism 
(EULAR) recommendations for treatment 
of SSc-related RP.12 This was supported 
by a single open-label, crossover study 
demonstrating that fluoxetine 20 mg 
daily favourably reduced the frequency 
and severity of RP attacks compared with 
nifedipine 40 mg daily.13 

In addition, alpha blockers and 

angiotensin-converting enzyme inhibitors 
are sometimes used for RP. 

Topical vasodilator
Although a multicentre, placebo-
controlled trial that included 69 patients 
with primary RP and 150 patients with 
secondary RP demonstrated benefit 
from a novel gel formulation of glyceryl 
trinitrate,14 there is no currently approved 
topical treatment for RP. 

Treatment of complicated 
RP – Digital ulceration 
and critical ischaemia
By definition, primary RP does not 
progress to tissue damage. Progression 
to digital ulceration or critical ischaemia 
always implies the presence of an under-
lying disease or condition, and specific 
treatment is necessary. For example, in 
the case of an underlying CTD, steroids or 
immunosuppressive therapy is indicated. 
Concurrent infection is not uncommon, 
hence antibiotic therapy should be com-
menced accordingly. 

Currently available clinical evi-
dence mostly focuses on SSc-related 
RP complications. Vasoactive therapies 
for SSc-related digital ulceration and 
critical ischaemia target the three major 
pathways thought to be central to SSc 
pathogenesis: augmentation of the NO 
and prostacyclin pathways and inhibition 
of the endothelin-1 (ET-1) pathway. 

PDE5 inhibitors
Although it failed to achieve the primary 
outcome in the SEDUCE study, 12 weeks 
of sildenafil therapy (20 mg TID) was 
associated with a higher ulceration heal-
ing rate than placebo.15 

Intravenous prostanoid therapy
Intravenous iloprost is the most studied 
and most widely used prostanoid. A 
Cochrane review concluded that iloprost 
can reduce the frequency and severity of 
RP attacks and promote ulcer healing.16 
The major disadvantage of IV prostanoid 
therapy is the need for inpatient monitor-
ing, as vasodilatory side effects are very 
common. Patient tolerance is usually fair. 

Results from studies examining oral pros-
tanoids have been disappointing so far. 

Endothelin 1 receptor 
antagonists
Bosentan is licensed for the prevention of 
recurrent SSc-related digital ulcers, hav-
ing been shown in two placebo-controlled 
randomised clinical trials to reduce the 
number of new ulcers, although it had 
no effect on ulcer healing.17,18 Macitentan, 
however, showed no benefit in either the 
DUAL-1 or DUAL-2 study.19

Other drug treatments
Antiplatelet therapy and short-course 
anticoagulation may be beneficial in 
cases with progressive critical ischaemia. 
Statins could potentially confer additional 
benefit in SSc-related vasculopathy.

Surgery, botulinum 
toxin injections and fat 
grafting
Surgical debridement may be needed 
in cases with tissue necrosis. Digital 
sympathectomy could be considered 
in refractory cases. In recent years, 
botulinum toxin injections of the fingers 
have attracted much interest due to 
relatively easy accessibility and a good 
side effect profile. Botulinum toxin A is 
thought to exert its action by blocking 
the sympathetic innervations. A relatively 
new approach is autologous fat grafting/
local injection of adipose-derived stromal 
vascular fraction. Further studies are 
underway.

Conclusion
RP is commonly encountered in the 
primary-care setting. A thorough search 
for an underlying cause is essential for 
better clinical outcomes. Apart from basic 
screening tests, microvascular assess-
ment should be performed, as far as pos-
sible. While general non-pharmacological 
measures are often effective for primary 
RP, complicated cases should be treated 
promptly and aggressively.

A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org
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COVID-19 Vaccines and Patients With 
Autoimmune Rheumatic Disease:  
What Do We Know So Far?

 

 

Introduction
The novel coronavirus disease (COVID-19) 
pandemic has affected more than 120 
million people worldwide and resulted 
in over 2 million deaths.1 It is caused 
by the SARS-CoV-2 virus, a member of 
the family of Coronaviridae and genus 
Betacoronavirus, that can lead to severe 
respiratory infection and organ dysfunc-
tion.2 Immunosuppressed patients, inclu- 
ding those with autoimmune rheumatic 
disease, are clinically extremely vulner-
able because of the disease itself or the 
related treatment(s).3 In addition, these 
patients are prone to developing compli-
cations when they are infected. 

Types of COVID-19 
vaccines and common 
side effects
Four main types of COVID-19 vaccines 
have been used in worldwide clinical 

trials,4–7 three of which are or will be avail-
able in Hong Kong (Table 1)8–11:

1.  Inactivated virus, eg, CoronaVac 
by Sinovac Biotech (Hong Kong) 
Limited

2.  mRNA-based vaccines, eg, 
Comirnaty® by Fosun Pharma and 
BioNTech Manufacturing GmbH

3.  Non-replicating viral vector vac-
cines, eg, AZD 1222 by AstraZeneca 
and the University of Oxford

4.  Recombinant protein vaccines (not 
available in Hong Kong, still in phase 
2 trials) 
The regimens of each of the three 

COVID-19 vaccines that will be used 
in Hong Kong consist of two doses via 
intramuscular injection (on Days 0 and 21 
or Days 0 and 28). Side effects are usu-
ally mild and self-limiting and are rarely 
severe. Common side effects include 
pain and swelling at the injection site, 
fever, chills, headache, fatigue, myalgia 
and arthralgia (Table 2). Contraindications 
and precautions for the various vaccines 
are listed in Table 3.

Can patients with 
autoimmune rheumatic 
disease receive COVID-19 
vaccines?
Patients with autoimmune conditions (ie, 
systemic lupus erythematosus, rheuma-
toid arthritis and psoriasis) may receive 
COVID-19 vaccines. However, they 
should be aware that no data are currently 
available on the safety of COVID-19 vac-
cines for people with autoimmune condi-
tions.3,12,13 The response to COVID-19 
vaccines in these patients may be blunted 
in its magnitude and duration compared 
with the general population. Therefore, 
patients with autoimmune conditions 
will need to continue following current 
guidance to protect themselves against 
COVID-19 even after vaccination.3,12,13

Can patients taking 
immunosuppressive 
therapy receive COVID-19 
vaccines?
Patients who are receiving immunosup-
pressive or immunomodulating biological 

Table 1. Vaccines for the COVID-19 vaccination programme in Hong Kong.

CoronaVac Comirnaty® AZD1222

Mechanism of action Inactivated whole virus mRNA Non-replicating 
adenovirus vector

Date of authorisation 
for emergency use in 
Hong Kong

18 February 2021 25 January 2021 Not yet available

Dose and schedule 2 doses: Day 0, 28 2 doses: Day 0, ≥21 2 doses: Day 0, 28

Route of administration Intramuscular injection Intramuscular injection Intramuscular injection

Indication ≥18 years old 
(aged ≥60 years: health 
status and exposure 
risk need to be 
considered)* 

≥16 years old ≥18 years old

Efficacy in clinical trials ~12,000 participants in 
Brazil: 50.4%

~43,500 participants 
globally: 95.0%

~172,000 participants 
in United Kingdom and 
Brazil: 66.7% 

* Limited phase 3 efficacy data
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therapy including, but not limited to, bio-
logics, such as anti-tumour necrosis fac-
tor agents and rituximab, steroid-sparing 
agents, such as cyclophosphamide and 
mycophenolate mofetil, or systemic 
steroids for more than a month at a dose 
equivalent to prednisolone ≥20 mg/day 
may consider COVID-19 vaccination.3,13  

Table 2. Safety data for the COVID-19 vaccines in Hong Kong’s vaccination programme.8–11

Table 3. Contraindications and precautions for the COVID-19 vaccines in Hong Kong’s vaccination programme.8,9

Adverse reactions CoronaVac Comirnaty® AZD1222

Very common (>10%) Injection-site pain. Headache, fatigue Injection-site pain and swelling.
Fatigue, chills, pyrexia, arthralgia, 
myalgia, headache

Injection-site pain, warmth, 
bruising, pruritus. Fatigue, malaise, 
feverishness, chills, headache, 
nausea, myalgia, arthralgia

Common (1–10%) Injection-site swelling, pruritus, erythema, 
induration. Myalgia, nausea, diarrhoea, 
arthralgia, cough, chills, pruritus, loss of 
appetite, rhinorrhoea, sore throat, nasal 
congestion, abdominal pain

Injection-site redness. Nausea Injection-site swelling, erythema.
Vomiting, diarrhoea, fever

Uncommon (0.1–1%) Injection-site burn. Vomiting, hypersensitivity, 
abnormal skin and mucosa, fever, tremor, 
flushing, oedema, dizziness, drowsiness

Injection-site pruritus. Lymphadenopathy, 
insomnia, pain in extremity, malaise

Lymphadenopathy, decreased 
appetite, dizziness, somnolence, 
hyperhidrosis, pruritus, rash

Rare (0.01–0.1%) Muscle spasms, eyelid oedema, nose bleed/
epistaxis, abdominal distension, constipation, 
hyposmia, ocular congestion, hot flashes, 
hiccup, conjunctival congestion

CoronaVac Comirnaty® AZD1222

Contraindications 1.  Allergic history reaction to any component of the 
vaccine or similar vaccines 

2.  Previous severe allergic reactions to the vaccine 
(eg, acute anaphylaxis, angioedema, dyspnoea, 
etc) 

3.  Severe neurological conditions (eg, transverse 
myelitis, Guillain-Barre syndrome, demyelinating 
diseases, etc) 

4. Uncontrolled severe chronic diseases 

5. Pregnant and lactating women

1. Hypersensitivity to the active substance or to any of the excipients* 

2.  A second dose of the vaccine should not be given to those who have 
experienced anaphylaxis to the first dose

3.  Vaccination should be postponed in individuals suffering from acute 
severe febrile illness or acute infection 

Immunocompromised 
individuals

Safety and efficacy data have not been obtained 

Vaccination should be based on individual 
considerations

The efficacy, safety and immunogenicity of the vaccine has not been 
assessed

Efficacy may be lower in immunosuppressed individuals

Injection of human 
immunoglobulin

At least a 1-month interval ≥60 days before or after receipt 
of blood/plasma products or 
immunoglobulins 

No information

*List of excipients:  Comirnaty®: PEG and polysorbate; AZD1222:  L-histidine, L-histidine hydrochloride monohydrate, magnesium chloride hexahydrate, polysorbate 80 (E 433), ethanol, sucrose, sodium 
chloride, disodium edetate (dihydrate), water for injections

What is the best timing 
to receive COVID-19 
vaccine?
Patients who are about to receive planned 
immunosuppressive therapy should be 
considered for vaccination prior to com-
mencing therapy (ideally at least 2 weeks 
before), when their immune system is 

better able to mount a response.3 Where 
possible, it would also be preferable for the 
two-dose schedule to be completed prior 
to commencing immunosuppression. The 
American College of Rheumatology has 
set out a list of detailed recommenda-
tions for patients on immunomodulatory 
therapies.14 Considerations to discontinue 
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Table 4. Guidance related to the use and timing of vaccination and immunomodulatory therapies in relation to COVID-19 
vaccination administration in patients with autoimmune rheumatic disease.14 

* Guidance to ‘hold’ a therapy was made based on the assumption that the patient had well-enough controlled disease to allow for a temporary interruption; if not, decision-making should be determined 
on a case-by-case basis, considering the circumstances involved

**Consensus was not reached for vaccination timing in patients receiving prednisone-equivalent doses ≥20 mg/day 

IL-6R=sarilumab, tocilizumab; IL-1R=anakinra, canakinumab; IL-17=ixekizumab, secukinumab; IL-12/23=ustekinumab; IL-23=guselkumab, risankizumab

IL, interleukin; IV, intravenous; IVIG, intravenous immunoglobulin; JAKi, Janus kinase inhibitor; TNFi, tumour necrosis factor inhibitor; SC, subcutaneous
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Medication Timing considerations for immunomodulatory therapy and vaccination* Level of Task 
Force consensus

Hydroxychloroquine; IVIG; glucocorticoids, 
prednisone-equivalent dose <20 mg/day No modifications to either immunomodulatory therapy or vaccination timing Strong-moderate

Sulfasalazine; leflunomide; mycophenolate; 
azathioprine; cyclophosphamide (oral); TNFi; 
IL-6R; IL-1; IL-17; IL-12/23; IL-23; belimumab; 
oral calcineurin inhibitors; glucocorticoids, 
prednisone-equivalent dose ≥20 mg/day**

No modifications to either immunomodulatory therapy or vaccination timing Moderate

Methotrexate Hold methotrexate 1 week after each vaccine dose, for those with well-controlled 
disease; no modifications to vaccination timing Moderate

JAKi (baricitinib, tofacitinib, upadacitinib) Hold JAKi for 1 week after each vaccine dose; no modification to vaccination timing Moderate

Abatacept SC Hold abatacept SC both 1 week prior to and 1 week after the first COVID-19 vaccine 
dose (only); no interruption around the second vaccine dose Moderate

Abatacept IV

Time vaccine administration so that the first vaccination will occur 4 weeks after 
abatacept infusion (ie, the entire dosing interval), and postpone the subsequent 
abatacept infusion by 1 week (ie, a 5-week gap in total); no medication adjustment 
for the second vaccine dose

Moderate

Cyclophosphamide IV Time cyclophosphamide administration so that it will occur approximately 1 week 
after each vaccine dose, when feasible Moderate

Rituximab

Assuming that the patient's COVID-19 risk is low or able to be mitigated by 
preventive health measures (eg, self-isolation), schedule vaccination so that the 
vaccine series is initiated approximately 4 weeks prior to next scheduled rituximab 
cycle; after vaccination, delay rituximab 2–4 weeks after second vaccine dose,  
if disease activity allows

Moderate

methotrexate 1 week post-vaccination 
and schedule rituximab therapy for a few 
weeks after vaccination may improve 
immunogenicity (Table 4).

Conclusion
The development of various COVID-19 
vaccines has shown the promise of 

eradication of the SARS-CoV-2 virus. 
However, data on their safety profiles and 
long-term durability of immunity are still 
limited. Immunosuppressed patients, in 
particular those with autoimmune rheu-
matic disease, may consider vaccination 
against COVID-19, but should anticipate a 
less than full immune response. Fitness 

for vaccination and special arrangements 
for immunomodulatory therapies after 
vaccination need to be considered on an 
individual basis.15 More data with sub-
group analyses are desperately needed 
and, hopefully, more consolidated guide-
lines can be formulated in the near future.
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Monogenic Disorders of Autoimmunity: 
Targeted Molecular Diagnostics and 
Treatment in the Era of Precision Medicine

 
 

 

I n the era of precision medicine, 
new understanding of the genetic 
and molecular basis of multisystem 

immunodysregulatory disorders that lead 
to autoimmunity and/or autoinflamma-
tion is emerging.1–3 These conditions, if 
inherited, can manifest in both childhood 
and adult age groups due to variability 
in penetrance of genetic variants across 
generations.2 The broad spectrum of 
potential clinical manifestations means 
that they may indeed ‘masquerade’ as 
rheumatological conditions commonly 
encountered in the clinical setting (such 
as autoimmune cytopenia, systemic 
lupus erythematosus [SLE], rheumatoid 
arthritis, psoriasis and uveitis) with 
associated multiorgan complications, 

such as interstitial lung disease (ILD) or 
inflammatory bowel disease, that require 
multidisciplinary care. We describe a 
case representing the intersect between 
autoimmunity and immunodeficiency 
coexisting on different ends of the 
spectrum of immune dysregulation, 
with significant clinical and treatment 
implications contingent on accurate and 
timely molecular and genetic diagnosis. 
By moving from phenotypic classification 
towards genotypic–phenotypic correla-
tion in our approach to diagnostic workup, 
we can better facilitate accurate disease 
classification and collaborative multidisci-
plinary personalised medicine that is truly 
treat-to-target for these patients.1,3 

Case summary
Our patient is a 14-year-old girl of non-
consanguineous Czech/Slovak descent, 
with good past health other than a child-
hood history of recurrent otitis media 
with chronic effusion requiring grommet 
insertion. She had normal development, 
no failure to thrive and no recurrent sino-
pulmonary or skin infections otherwise. 
Her maternal grandfather had a history 
of coeliac disease and her father had a 
history of mild psoriasis. 

She presented to us in adolescence 
with generalised petechiae for 6 months, 
and prolonged menorrhagia resulting 
in symptomatic anaemia and a drop in 
haemoglobin levels (Hb) to 6.3 g/dL that 
required blood transfusions. There was 
no previous history of bleeding diathesis, 
systemic autoimmune symptoms of 
unexplained fever, or musculoskeletal, 
neurological, urinary or bowel complaints. 
There was no skin rash, lymphadenopathy 
or hepatosplenomegaly on an otherwise 
unremarkable examination. 

She was noted to have a persistently 
low lymphocyte count, ranging from 
0.65–0.86 x 109/L (ref: 1.16–3.33 x 109/L), 
and persistent and profound autoimmune 
neutropenia ranging from 0.04–0.5 x 
109/L (ref: 1.82–7.47 x 109/L), with positive 
anti-neutrophil antibodies. Interestingly, 
the patient had an autoimmune thrombo-
cytopenia with an oddly cyclical pattern, 
ranging from 9–182 x 109/L (ref: 194–345 
x 109/L) with positive autoantibodies 
against platelet glycoprotein IIb/IIIa and V. 
Her platelet count would spontaneously 
cycle from <10 x 109/L up to normal range 
>150 x 109/L every 10–20 days, without 
any intervention or treatment given in 
between. Figure 1 illustrates the changes 
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Figure 1. Serial blood counts over time without treatment.  
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in blood counts over time. Coombs test 
was negative, haptoglobin was normal 
and reticulocytes were mildly elevated. 
Blood smear showed giant platelets 
without features of haemolysis. Her low 
Hb, likely attributable to blood loss, stabi-
lised after transfusion. Bone marrow and 
trephine biopsy showed active marrow 
without evidence of abnormal cellular 
infiltration, suggesting peripheral con-
sumption. Anti-nuclear antibodies (ANA), 
anti-double-stranded DNA antibody 
(anti-dsDNA) and anti-extractable nuclear 
antigens (ENA) were negative, with 
normal C3/C4 and immunoglobulin (Ig)A/
IgG/IgM/IgE levels. Due to low absolute 
lymphocyte count, her T/B/NK cell enu-
merations were all below normal range, 

but with unremarkable distribution.
With her low absolute lymphocyte 

count, unusual cyclical pattern of throm-
bocytopenia and family history, a suspi-
cion of underlying immunodeficiency/
autoimmunity syndrome was suspected. 
Blood was sent to the Transplantation & 
Immunogenetics Laboratory at Queen 
Mary Hospital for testing on the primary 
immunodeficiency (PID) next-generation 
sequencing (NGS) panel. 

A heterozygous variant in the 
cytotoxic T lymphocyte antigen-4 (CTLA-
4) gene was found, with nucleotide 
substitution c.151C>T in exon 2, lead-
ing to nonsense mutation and CTLA-4 
haploinsufficiency. The variant has been 
reported in the Human Gene Mutation 

Database4,5 and ClinVar genetic data-
base6 to be pathogenic, associated with 
severe immune dysregulation and clinical 
presentations of autoimmune lympho-
proliferative syndrome (ALPS) type V. The 
same pathogenic variant was found in our 
patient’s asymptomatic father, suggest-
ing an autosomal dominant inheritance. 
However, disease penetrance of CTLA-4 
variants can vary from 40–68%,7,8 with a 
broad spectrum of clinical presentations, 
which may explain why our patient’s father 
reached adulthood without major clinical 
manifestations other than psoriasis. The 
rest of the family resides overseas, thus 
cascade screening was not performed 
locally. Flow cytometry for quantitative 
assessment of CTLA-4 protein expres-
sion is not available in Hong Kong. 

CTLA-4–associated 
disease
CTLA-4 is a crucial and potent T-cell 
proliferation inhibitor, which serves as a 
“checkpoint” of immune responses after 
T-cell activation.7 It is a transmembrane 
protein expressed by regulatory T cells 
(Treg),9 controlling immune responses 
by competing with CD28, a T-cell co-
stimulatory molecule, for their shared 
ligands, CD80 and CD86, on antigen-
presenting cells.9 With higher affinity, 
CTLA-4 outcompetes CD28 for these 
ligands and, through transendocytosis, 
internalises and degrades these ligands, 
reducing their availability for CD28 co-
stimulation and, thus, T-cell activation. 
The interaction between CTLA-4 and 
CD28 is essential in both balancing effec-
tive immune responses to pathogens 
and regulating autoimmune responses 
against self-tissues.9 

Loss-of-function mutations or heter-
ozygous variants causing CTLA-4 haplo-
insufficiency result in a loss of inhibitory 
and regulatory function of T-cell activa-
tion and B-cell homeostasis and, thus, 
uncontrolled autoimmunity and eventual 
lymphocytic infiltration of various non-
lymphoid organs. A wide range of clinical 
manifestations has been reported globally 
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in both children and adults, with auto- 
immune cytopenias, recurrent infections, 
progressive hypogammaglobulinaemia, 
waxing and waning lymphadenopathy, 
coeliac disease, psoriasis and SLE-like 
symptoms being the most common.7,9 
Case reports also exist of ILD and 
neurological manifestations, such as 
autoimmune encephalitis and optic 
neuritis, as well as autoimmune-driven 
lymphoproliferation (ie, ALPS) and even 
Epstein-Barr virus-driven lymphoma.10 
However, due to the variable penetrance 
of such mutations across generations and 
the presence of polymorphisms affecting 
genetic susceptibility, the same mutation 
may give rise to symptomatic patients 
with unaffected family members.10,11

Treatment options include abata-
cept and sirolimus, which target the 
CD28/CTLA-4 pathway and address the 
functional loss of CTLA-4–mediated 
T-cell regulation. Abatacept, as a CTLA-4 
immunoglobulin fusion drug analogue, 
acts as a pharmacological 'replacement' 
of CTLA-4 (Figure 2) and has been 
reported to achieve lasting improvement 
in patients with autoimmune cytopenias 
and ILD.7,8 This represents a novel use of 
a biologic traditionally used for patients 
with rheumatoid arthritis. Sirolimus 
(rapamycin) is an inhibitor of the mTOR 
pathway, which selectively allows Treg 
expansion whilst suppressing T-cell 
activation, with reported success in alle-
viating autoimmune symptoms.7,8 There 
are case reports of successful haemato-
poietic stem cell transplantation (HSCT) 
globally.7 Ultimately, our patient entered 
clinical remission on sirolimus, which was 
chosen as she had limited haematological 
involvement thus far and because of the 
immunosuppressive and cost concerns 
related to abatacept.

Discussion
Conventional approaches to immunomod-
ulation of the immune system include 
modulating overall innate and cellular 
immunity with disease-modifying anti-
rheumatic drugs, immunosuppressants 

and chemotherapy; targeting specific 
inflammatory cytokine or autoantibody 
pathways with biologic agents; or even a 
functional ‘reboot’ of the immune system 
with HSCT for immune reconstitution of 
cell number and function. 

Although many novel targeted drug 
groups have emerged in the past decade 
for the treatment of rheumatological 
conditions, such as JAK-STAT inhibitors, 
finding the safest and most effective 
drug for individual patients remains a 
challenge. Immunophenotyping and 
genetic and molecular diagnostics have 
given us a better understanding of 
the pathophysiology of these complex 
conditions in individual patients, allowing 
more accurate disease classification to 
facilitate targeted treatment. Monogenic 
disorders of autoimmunity (Table) are 
increasingly being diagnosed by targeted 

NGS panels,2 while use of genome-wide 
association studies (GWAS) in the clinical 
setting to identify polygenic associations 
of autoimmunity (Table) that may con-
fer individual risk phenotypes is also 
growing.12

Once a pathogenic genetic variant 
is identified, we can better understand, 
investigate and anticipate the potential 
clinical manifestations that may arise 
across various organ systems. Many of 
these patients may develop respiratory, 
gastrointestinal, dermatological, endo-
crinological, metabolic, haematological 
and even oncological sequelae, requiring 
close multidisciplinary collaboration to 
provide optimal personalised care.

More revolutionary approaches to 
immunomodulation include targeting pro-
tein function at the molecular level and 
immune-signalling checkpoint blockade, 

Figure 2. Pharmacological action of abatacept, which complements the loss-
of-function CTLA-4 in the haploinsufficiency setting. By binding to CD80/CD86 
expressed on APCs, abatacept inhibits the co-stimulatory signal from T cells and 
prevents uncontrolled immune hyperactivation. 
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Table. Autoimmunity and autoinflammatory disorders with monogenic or polygenic associations.

and even curative therapy through cor-
recting mutated or defective genes with 
gene therapy to restore normal functional 
protein production and expression. 
Our case of CTLA-4 haploinsufficiency 
represents an illustration of the former. 
Our team has also managed a child with 
Wiskott-Aldrich syndrome and severe 
refractory inflammatory bowel disease, 
who ultimately received curative gene 
therapy after collaboration with the Great 
Ormond Street Hospital Immunology 
team, with complete immune reconstitu-
tion and resolution of all systemic and 
gastrointestinal inflammation. 

Precision medicine for immunodys-
regulatory disorders with multisystem 
clinical sequelae represents an exciting 
and evolving perspective on existing 
disease classification in the field of 
rheumatology, with novel approaches to 
molecular diagnostics and even repur-
posed applications of existing drugs. 

Through targeted diagnosis and treat-
to-target therapy, we hope to restore 
equilibrium to the immune system by 
safely and effectively managing active 
immunodysregulation and autoimmunity, 
better anticipate and avert long-term 
complications for both the individual and 
potentially affected family members and, 
ultimately, provide better quality of life 
even if curative treatment is not available. 
Recognition of symptom constellation to 
facilitate genotypic–phenotypic investiga-
tion is critical, and integrating laboratory 
collaboration for molecular and genetic 
diagnostic workup with multidisciplinary 
collaborative care is key to providing truly 
personalised medicine. 
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Genetic basis Gene/protein Disorder of inflammation Impact on cellular function
Monogenic autoinflammatory disorders

MEFV Familial Mediterranean fever (FMF) Neutrophils, monocytes, stromal cells, 
inflammatory response regulation

MVK Hyperimmunoglobulinaemia D syndrome (HIDS) Ubiquitous, cholesterol biosynthesis
TNFRSF1A/
TNFR1

TNF-receptor–associated periodic fever syndrome (TRAPS) Ubiquitous, TNF receptor

NALP3/CIAS1/
cryopyrin

Familial cold autoinflammatory syndrome (FCAS)
Muckle-Wells syndrome (MWS)
Chronic infantile neurological cutaneous and articular syndrome (CINCA)
Neonatal onset multi-inflammatory disease (NOMID)

Monocytes, stromal cells, 
inflammatory response regulation

PSTPIP1 Pyogenic arthritis, pyoderma gangrenosum, acne / familial recurrent arthritis (PAPA) Neutrophils, inflammatory response 
regulation

LPIN2 Chronic recurrent multifocal osteomyelitis (CRMO) Ubiquitous
NOD2 Blau syndrome (uveitis) Macrophages, bacterial sensing

Polygenic autoinflammatory disorders
NOD2 Crohn’s disease Macrophages, bacterial sensing

Monogenic autoinflammatory disorders with an autoimmune component
FAS Autoimmune lymphoproliferative syndrome (ALPS) Lymphocyte apoptosis
FOXP3 Immunodysregulation polyendocrinopathy enteropathy X-linked syndrome (IPEX) Regulatory T cells
AIRE Autoimmune polyendocrinopathy syndrome type 1 (APS-1) Thymic T cell selection
WAS Wiskott-Aldrich syndrome Haematopoietic cell function
CTLA-4 SLE, psoriasis, coeliac disease, ILD Regulation of T cell activation

Polygenic autoinflammatory disorders with an autoimmune component
CTLA-4 SLE, psoriasis, coeliac disease, ILD Regulation of T cell activation
PTPN22 Rheumatoid arthritis, SLE Regulation of T cell activation
MHC association Ankylosing spondylitis, psoriasis / psoriatic arthritis, Behcet’s syndrome, HLA-B27–associated 

uveitis
T cell function, B cell interaction

SLC37A4 Glycogen storage disease type 1B, neutrophil dysfunction, inflammatory bowel disease, 
thyroid dysfunction

Glycosylation defect, neutrophil 
function
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