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DUPIXENT®  is indicated for the treatment of moderate-to-severe atopic dermatitis in patients aged 12 years or older who are candidates for systemic therapy. 

Study Design3: A randomised, double-blind, parallel-group, phase 3 clinical trial conducted at 45 US and Canadian centres between March 21, 2017, and June 5, 2018. A total of 251 adolescents with moderate to severe AD inadequately 
controlled by topical medications or for whom topical therapy was inadvisable were included. Patients were randomised (1:1:1; interactive-response system; stratified by severity and body weight) to 16-week treatment with DUPIXENT®, 
200mg (n = 43; baseline weight <60 kg), or DUPIXENT®, 300mg (n = 39; baseline weight ≥60 kg), every 2 weeks; DUPIXENT®, 300mg, every 4 weeks (n = 84); or placebo (n = 85). Main outcomes were proportion of patients with 75% or 
more improvement from baseline in Eczema Area and Severity Index (EASI-75) (scores range from 0 to 72, with higher scores indicating greater severity) and Investigator’s Global Assessment (IGA) 0 or 1 on a 5-point scale (scores range 
from 0 to 4, with higher scores indicating greater severity) at week 16.

NOW APPROVED FOR PATIENTS WITH MODERATE-TO-SEVERE
ATOPIC DERMATITIS AGED 12-171

Rapid improvement in 
lesion extent and severity, 
pruritus intensity and
quality-of-life measures1,3

First and only therapy
that specifically targets
IL-4 and IL-13, key 
drivers of persistent 
underlying Type 2 
inflammation1,2
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References: 1. DUPIXENT® Hong Kong Prescribing Information. 2. Gandhi NA et al. Nature Rev Drug Disc 2016; 15: 35–50. 3. Simpson EL, Paller AS, Siegfried EC, et al. JAMA Dermatol 2019;156:44–56.

Demonstrated a consistent 
safety profile in adults and 
adolescents1

－ No monitoring for organ
      toxicities required1

       • Most common adverse 
         reactions were injection site 
         reactions, conjunctivitis, 
         blepharitis, and oral herpes1

Presentation: Dupilumab solution for injection in a pre-filled syringe with needle shield. Indications: Atopic Dermatitis (AD): Moderate-to-severe AD in adults and adolescents ≥12 years who are candidates for systemic therapy. Asthma: In adults and adolescents ≥12 
years as add-on maintenance treatment for severe asthma with type 2 inflammation characterised by raised blood eosinophils and/or raised FeNO, who are inadequately controlled with high dose ICS plus another medicinal product for maintenance treatment.  
Dosage & Administration: Subcutaneous injection. AD adults: Initial dose of 600 mg (two 300 mg injections), followed by 300 mg every other week. AD adolescents: Body weight <60 kg- initial dose of 400 mg (two 200mg injections), followed by 200 mg every other 
week. Body weight ≥60 kg- same dosage as adults. Dupilumab can be used with or without topical corticosteroids. Topical calcineurin inhibitors may be used, but should be reserved for problem areas only, e.g. face, neck, intertriginous and genital areas. Consider 
discontinuing treatment in patients who have shown no response after 16 weeks. Asthma: Initial dose of 400 mg, followed by 200 mg every other week. For patients with severe asthma and on oral corticosteroids or with severe asthma and co-morbid moderate-to-severe 
AD- initial dose of 600 mg, followed by 300 mg every other week. Patients receiving concomitant oral corticosteroids may reduce steroid dose gradually once clinical improvement with dupilumab has occurred. The need for continued dupilumab therapy should be 
considered at least annually as determined by a physician. If a dose is missed, administer it asap and thereafter, resume dosing at the regular scheduled time. Contraindications: Hypersensitivity to dupilumab or any of the excipients. Precautions: Safety and efficacy 
in children <12 years not been established. Not be used to treat acute asthma symptoms, acute exacerbations, acute bronchospasm or status asthmaticus. Do not discontinue corticosteroids abruptly upon start of dupilumab. Reduction should be gradual and 
performed under supervision of a physician; it may be associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed by systemic corticosteroid therapy. Biomarkers of type 2 inflammation may be suppressed by systemic corticosteroid 
use. If systemic hypersensitivity reaction occurs, discontinue dupilumab and initiate appropriate therapy. Be alert to vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in patients with eosinophilia. Treat pre-existing 
helminth infections before initiating dupilumab. If patients become infected while receiving dupilumab and do not respond to anti-helminth treatment, discontinue dupilumab until infection resolves. Patients who develop conjunctivitis that does not resolve 
following standard treatment should undergo ophthalmological examination. AD patients with comorbid asthma should not adjust or stop asthma treatments without consultation with physicians. Carefully monitor patients after discontinuation of dupilumab. 
Do not give live and live attenuated vaccines concurrently with dupilumab. Patients should be brought up to date with immunisations before starting dupilumab. Drug Interactions: Immune responses to TdaP vaccine and meningococcal polysaccharide vaccine 
were assessed. Patients receiving dupilumab may receive concurrent inactivated or non-live vaccinations. Pregnancy and lactation: Should be used during pregnancy only if potential benefit justifies potential risk to foetus. Unknown whether dupilumab is excreted 

in human milk or absorbed systemically after ingestion. Decision must be made whether to discontinue breast-feeding or dupilumab taking into account benefit of breast feeding for the child and benefit 
of therapy for the woman. Undesirable effects: AD: Most common adverse reactions reported- injection site reactions, conjunctivitis, blepharitis 
and oral herpes. Safety profile observed in adolescents consistent with that seen in adults. Asthma: Most common adverse reaction reported- 
injection site erythema. For other undesirable effects, please refer to the full prescribing information. Preparation: 2 x 300mg/2ml in pre-filled 
syringe with needle shield, 2 x 200mg/1.14ml in pre-filled syringe with needle shield. Legal Classification: Part 1, First & Third Schedules 
Poison Full prescribing information is available upon request. API-HK-DUP-20.05
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Hermes (Mercury) was the son of Zeus and Maia. He was 
born in a cave on Mount Cyllene in Arcadia. By noon the next 
day, he invented the lyre (a string musical instrument) and 
played a hymn celebrating his own birth. The same evening, 
he stole a herd of cattle from his half brother, Apollo. Apollo 
was furious and an argument broke out with Zeus and Maia. 
Eventually, Hermes settled the row by offering Apollo a lyre.

Standing, from left: Maia, Apollo, Zeus
About 520 BC, Musée du Louvre, Paris

Mercury (Infant sleeping in cot)
God of Thieves

EditorialEditorial

Pictorial Medical History (34)

T argeted therapies are treatments 
designed to exploit specific driver 
oncogenes. Poly(ADP-ribose)  poly-

merase (PARP) inhibitors are a novel class 
of targeted agent that can be used in 
metastatic prostate cancer and advanced 
ovarian cancer, in addition to certain 
types of breast and pancreatic cancers, 
highlighting the importance of exploring 
genetic testing of tumours, Dr Stephen 
Yau and Dr Ada Ma remark. 

For metastatic non-small cell 
lung cancer without actionable targets,  

Dr Maverick Tsang advises that immuno-
therapy can work alone or in combination 
with chemotherapy as the preferred first-
line treatment, with patients stratified 
according to programmed death-ligand 1 
(PD-L1) status. 

Up to 64% of patients with 
advanced-stage solid cancers have 
bony metastasis, which carries poor 
prognosis, causes pain, pathological 
fractures and spinal cord compression 
and affects quality of life, Dr Conrad 
Lee states. Management includes local 

(eg, radiotherapy, surgery) or systemic 
therapy, including bisphosphonates and 
monoclonal antibody agents. 

Not all mass lesions found in the 
lungs are tumours; thus, a meticulous 
work up should be performed before 
starting treatment. Dr Simon Ip presents 
a case with an endobronchial “tumour” 
with regional lymph nodes and distant 
“metastases”. He details the exploratory 
work-up leading to a stepwise approach 
for the final diagnosis and successful 
treatment.  

Precision medicine works well not 
only in managing cancer but also uncon-
trolled asthma. Blood eosinophilia and 
immunoglobulin E are two distinct targets 
for biological treatment in patients with 
asthma that remains uncontrolled despite 
maximal inhaler therapy. Nonetheless, 
establishing that there is an accurate 
diagnosis, correct inhaler technique 
and good treatment adherence should 
be prioritised before stepping up to the 
maximal treatment, Dr Matthew Wong 
emphasises. 



107  |  Journal of The Society of Physicians of Hong Kong NOVEMBER 2021

Two Sex-Specific Cancers, One Targeted 
Therapy: Review of the Use of a PARP Inhibitor 
in Advanced Prostate and Ovarian Cancers 

 
 

 
  

 

Introduction 
In Hong Kong, prostate cancer is the 
third most common cancer in men, 
while ovarian cancer is the sixth most 
common malignancy in women.1 Despite 
the sex specificity, these diseases have 
two important common features: a sig-
nificant mortality rate; and the possibility 
of having homologous recombination 
deficiency (HRD), a condition of genomic 
instability caused by certain gene muta-
tions, most commonly in BRCA. This latter 
feature allows the use of a novel class of 
targeted agents called poly(ADP-ribose) 
polymerase (PARP) inhibitors, eg, olapa-
rib.2,3 There is evidence supporting the 
use of olaparib as a later-line treatment 
for BRCA-mutated metastatic castration-
resistant prostate cancer (mCRPC),4,5 and 
as a first-line maintenance treatment for 

advanced ovarian cancer with a BRCA 
mutation or HRD.6,7 

BRCA mutations, HRD 
and PARP inhibitors
The homologous recombination pathway 
is essential for DNA repair and involves 
numerous genes, including BRCA1 and 
BRCA2.8,9 HRD due to mutations of such 
genes can alter the DNA repair pathway, 
leading to genomic instability and thus 
impacting cancer aetiology.8 HRD or 
BRCA mutations are a well-documented 
target for PARP inhibitors, which are 
considered targeted treatments to block 
the DNA damage repair response in 
tumours with HRD by trapping PARP 
bound to DNA single-strand breaks, 
ultimately leading to cancer cell death.8 
Apart from prostate and ovarian cancers, 
HRD or BRCA mutations are also found 
in other malignancies, including breast 
and pancreatic cancers, highlighting the 
importance of genetic testing in aiding 
treatment decision-making. 

About mCRPC
Development of prostate cancer is 
often driven by androgens, primarily  

testosterone.10 mCRPC, a form of 
advanced prostate cancer, occurs when 
the cancer progresses and spreads to 
other organs or tissues despite the use 
of androgen deprivation therapy (ADT) to 
minimise the level of serum testoster-
one.10 Symptoms of mCRPC may include 
urinary retention, haematuria, fatigue, 
unexplained weight loss and bone pain, 
depending on the size of the tumour and 
sites of metastases.10 

Treatment for mCRPC
Men with mCRPC should continue to 
receive ADT, which remains effective 
in some of the prostate cancer cells.11 
To optimise disease control, adding a 
systemic treatment is the standard of 
care. First-line treatment options include 
chemotherapy (ie, docetaxel) and novel 
hormonal agents (ie, abiraterone and 
enzalutamide).11 In cases of disease pro-
gression, next-line treatment options are 
limited, and 5-year survival remains low.12

mCRPC harbouring BRCA 
mutations 
Approximately 20–30% of men with 
mCRPC have gene mutations involved 
in the homologous recombination path-
way,13 with the BRCA2 mutation being the 
most prevalent.14 BRCA-mutated mCRPC 
is associated with poor outcomes with 
standard-of-care therapies,15–17 while 
PARP inhibitors, eg, olaparib, can serve 
as a viable treatment option in selected 
patients. 

Role of olaparib in the 
treatment of mCRPC
Olaparib has been approved for the treat-
ment of patients with BRCA-mutated 
mCRPC who have progressed following 
prior treatment with enzalutamide or 
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abiraterone.18,19 In the PROfound phase 
3 trial, mCRPC patients who progressed 
on either of the novel hormonal agents 
were stratified into two cohorts (A: with 
mutations in BRCA1/2 or ATM; B: with 
other gene mutations involved in the 
homologous recombination pathway), 
in which patients were randomised to 
receive olaparib or the physician’s choice 
of enzalutamide or abiraterone, which 
could be crossed over to olaparib if pro-
gression occurred.4 The primary and key 
secondary endpoints were met (Table 
1), demonstrating that olaparib offered 
superior efficacy over the physician’s 
choice in the study population.4,5 Tumour 
tissue testing for BRCA mutation status 
is recommended for men with mCRPC to 
help inform the feasibility of using a PARP 
inhibitor, eg, olaparib.11 

About ovarian cancer 
In general, the term 'ovarian cancer' 
refers to cancers that begin in the ovary, 
fallopian tubes or peritoneum, and they 
are generally all treated the same way. 
Most ovarian cancers are histologically 
high-grade serous carcinoma, which is 
associated with poor prognosis, rapid 
progression and a high risk of developing 
advanced-stage disease.20 A mutation 
in BRCA1 or BRCA2 is a significant risk 
factor for developing ovarian cancer, 
whose symptoms may include abdominal 
bloating, pelvic or abdominal pain, gastro-
intestinal upset and urinary symptoms, 
such as urgency or frequency.20 

Importance of early 
aggressive treatment for 
ovarian cancer 
Many cases of newly diagnosed ovarian 
cancer present at advanced stages (III or 
IV). It is critical to administer treatment 
with curative intent for advanced ovarian 
cancer once diagnosed because relapsed 
disease is largely incurable, with most 
patients receiving multiple additional 
lines of treatment before ultimately dying 
from the disease. The current standard 
of care for newly diagnosed advanced 
ovarian cancer is the combination of cyto-
reductive surgery and platinum-based 
chemotherapy, with or without bevaci-
zumab treatment.21 However, patient 
outcomes appear to be suboptimal, with 
a median progression-free survival (PFS) 
of 10–18 months,22–24 a 3-year relapse rate 
of ~70%,21 and a 5-year survival rate of 
29%,25 highlighting a significant need for 
better frontline treatment for the disease. 

Role of olaparib in the 
treatment of advanced 
ovarian cancer 
Two phase 3, randomised, placebo-
controlled trials, SOLO1 and PAOLA-1, 
showed that olaparib as first-line mainte-
nance treatment significantly improved 
PFS in selected patients with newly 
diagnosed stage III or IV ovarian cancer 
after receiving standard of care.6,7 Table 
2 summarises the patient characteristics 
and key results from these two pivotal 
studies. The most common adverse 
events associated with olaparib included 
nausea, fatigue, vomiting and anaemia, 
most of which were grade <3.6,7 In 
PAOLA-1, the established safety profiles 
of olaparib and bevacizumab remained 
consistent when they were used in 
combination.7 Women with newly diag-
nosed advanced ovarian cancer should 
undergo germline or somatic testing for 
BRCA mutation status, which helps to 

Table 1. Key results from the PROfound trial.4,5

Table 2. Patient characteristics and key results from SOLO1 and PAOLA-1. 

Olaparib Physician’s choice  
(enzalutamide or abiraterone)

Median PFS in Cohort A  
(primary endpoint), months

7.39 3.55

  HR (95% CI) 0.34 (0.25–0.47); p<0.001

Median PFS in Cohort A+B, months 5.82 3.52

  HR (95% CI) 0.49 (0.38–0.63); p<0.001

Median OS in Cohort A, months 19.1 14.7

  HR (95% CI) 0.69 (0.50–0.97); p=0.02

Cohort A = mutations in BRCA1/2 or ATM; Cohort A+B = mutations in BRCA1/2 or ATM or other genes involved the homologous 
recombination pathway
CI, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression-free survival

SOLO16 PAOLA-17

Patient characteristics • ECOG PS 0–1 
• CR/PR to platinum-based 
chemotherapy 
• All with BRCA1/2 mutations

• ECOG PS 0–1 
• CR/PR to platinum-based chemotherapy + bevacizumab 
• ~50% with HRD (incl. BRCA mutations)

Pts with HRD (incl. BRCA mutations) Pts with HRD (excl. BRCA mutations)

Treatment arms Olaparib Placebo Olaparib Placebo Olaparib Placebo 

Median PFS, months NR 13.8 37.2 17.7 28.1 16.6

HR (95% CI) 0.30 (0.23–0.41); p<0.001 0.33 (0.25–0.45) 0.43 (0.28–0.66)

CI, confidence interval; CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; HRD, homologous recombination deficiency; NR, not reached; PFS, 
progression-free survival; PR, partial response; Pts, patients
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determine whether a PARP inhibitor, eg, 
olaparib, can be used as maintenance 
therapy.26

About genetic 
counselling 
Genetic counselling is a crucial consid-
eration whenever genetic testing in a 
patient with cancer has the potential to 
identify a germline mutation that implies 
a hereditary risk. Before testing, patients 
should be informed about the psycho-
social risks and benefits of testing and 
the implications of its possible outcomes, 
both for themselves and potentially their 
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The Dentist

G errit van Honthorst was 

a Dutch Golden Age 

painter born in Utrecht, 

Netherlands, who spent part of 

his career in Rome. His painting 

was influenced by Caravaggio, 

and he was famous for painting 

portraits and depicting night 

scenes lit by a single candle. He 

was very popular with the royal 

houses of Europe at the time and 

painted for Charles I of England, 

the King of Denmark, the King 

and Queen of Bohemia (Czech 

Republic) and Mary de Medici, 

Queen of France.

The Dentist
Gerrit van Honthorst, 1622

Dresden, Gemald Galerie

Medicine, History and Art (13)
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Understanding Bone Metastases and  
Their Management

 
 

 

Background and skeletal-
related events 
Metastasis to bone is a common event 
in many advanced-stage solid cancers, 
particularly breast, prostate, lung and 
kidney cancers.1 Apart from portending 
a poor prognosis, especially where the 
bone metastases are widespread, bone 
metastases can cause pain and other 
serious morbidity. Serious complications 
arising from bone metastases are often 
classified as skeletal-related events (SRE) 
– defined as the occurrence of pathologi-
cal fractures, hypercalcaemia and spinal 
cord compression, as well as the need to 
perform radiotherapy or surgery for the 
bone metastases.2 SREs can seriously 
impair the quality of life of patients with 
advanced cancer and lead to severe suf-
fering and debilitation, such as intractable 
pain, immobility, metabolic disturbance 
and, in the case of spinal cord compres-
sion, paraplegia or even tetraplegia. Thus, 
SREs are often medical emergencies 

that require prompt intervention. It is 
therefore of paramount importance to 
identify those patients at risk and to take 
pre-emptive measures to prevent the 
occurrence of such SREs.

To appreciate the frequency of 
bone metastasis-related complications 
or SREs, consider the data from some 
published reports for just three of the 
commonest cancers: in advanced 
breast cancer, SREs occur in 64% of 
patients with bone metastases,3 while 
in advanced prostate cancer and lung 
cancers, they occur in around 49%4 and 
46%5 of patients with bone metastases, 
respectively.

Biological mechanisms of 
bone damage 
Metastasis to the bone is facilitated by 
the fenestrated structure of bone mar-
row sinusoid capillaries, high blood flow 
in marrow and adhesion molecules on 
tumour cells that bind to marrow stromal 
cells as well as the matrix.6 Bone metas-
tases can be classified as osteolytic (with 
significant bone destruction), osteoblastic 
(due to excess bone formation) or mixed.

Disseminated tumour cells can 
persist in a dormant state in the marrow 
for long periods until they progress to 
clinically apparent lesions.7 

Normal bone exists in a homeo-
static state, where old bone is constantly 
being resorbed and replaced by new bone 
in a dynamic and delicate balance; ie, the 
activities of bone-producing osteoblasts 
and bone-resorptive osteoclasts are well 
balanced, allowing for normal bone plas-
ticity and remodelling. Tumour cells can 
hijack the system and disrupt this delicate 
balance. 

Complex interactions occur 
between tumour cells, osteoblasts, 

osteoclasts and the bone microenviron-
ment.8 Preferential activation of osteo-
clasts plays a crucial role in the promotion 
of a vicious circle of bone destruction, 
where the process is self-perpetuated by 
the release of mitogenic factors from the 
destroyed bone.7 One of the key signal-
ling molecules involved is the apoptotic 
regulator, receptor activator of nuclear 
factor-κB ligand (RANKL), which activates 
osteoclasts. RANKL can also indirectly 
promote tumour progression.9 

Thus, tumour-mediated bone dam-
age usually does not occur from tumour 
cell erosion but rather by indirect abnor-
mal activation of osteoclasts. 

Management of 
bone metastases and 
prevention of SREs
Bone metastasis-directed treatments 
can be broadly divided into local 
(lesion-directed) therapies and systemic 
therapies. Apart from pain control by 
analgesics, localised pain arising from 
well-defined bony lesions can be treated 
by radiotherapy, which can be effective 
in providing symptom improvement. 
Orthopaedic surgery may be required to 
prevent impending (or fix established) 
pathological fractures. In cases where 
vertebral metastases are causing spinal 
cord compression, emergency decom-
pression by surgery or radiotherapy is 
usually required.

Systemic therapy is often recom-
mended in the treatment of bone metas-
tases. These drugs work by inhibiting 
osteoclasts and, hence, blocking bone 
destruction. The two classes of drugs 
in common use are bisphosphonates 
(pamidronate, zoledronic acid) and the 
monoclonal antibody, denosumab.
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Figure 1. Osteoclasts play a key role in mediating bone destruction by metastases. 
Interruption of RANKL-mediated activation of osteoclasts can effectively inhibit the 
process of bone destruction.

Figure 2. Denosumab delayed time to first SRE by 18–19% compared with zoledronic acid in separate randomised studies for  
(A) breast, (B) prostate and (C) non-small cell lung cancers (and other solid tumours).11–13

RANK, receptor activator of nuclear factor-κB; RANKL, receptor activator of nuclear factor-κB ligand

CI, confidence interval; HR, hazard ratio; NSCLC, non-small cell lung cancer; SRE, skeletal-related event

Bisphosphonates and 
denosumab
The bisphosphonates, of which zole-
dronic acid is the most effective, bind 
directly to bone. As osteoclasts resorb 
the drug-impregnated bone, the released 
drug exerts an inhibitory effect on the 
osteoclasts. This therefore suppresses 
the bone resorption process and prevents 
further destruction of bone induced by the 
cancer cells. Large studies have shown a 
significant reduction (around 30%) in the 
development of SREs in cancer patients 
with bone metastases.5 Zoledronic acid 
is given as an intravenous infusion, typi-
cally monthly, although studies show that 
reducing the frequency to every 3 months 
after the first year is also effective.10 

A newer class of drugs includes 
denosumab, a monoclonal antibody that 
blocks osteoclasts by interfering with  
the RANK signal-mediated osteoclast 
activation: osteoclasts express RANK 
receptors that, upon binding of RANKL, 
activate the osteoclasts. Metastatic 
tumour cells activate the osteoclasts 
by promoting expression of RANKL 
within the bone. Denosumab works by 
binding to (and neutralising) the RANKL 
– this prevents osteoclast activation and 
hence switches off the bone resorption 

'machinery' (Figure 1). Multiple compara-
tive studies in advanced breast cancer11 
and prostate cancer,12 as well as lung and 
other tumour types,13 have all consistently 
shown that denosumab is more effective 
than zoledronic acid in reducing SREs for 
patients with bone metastases (~18% 
further reduction) (Figure 2). Denosumab 
is given every 4 weeks by subcutaneous 
injection.

In addition to prevention of SREs, 
antiresorptive treatments are effective in 
controlling pain from bone metastases. 

Both bisphosphonates and denosumab 
can potentially cause hypocalcaemia and 
osteonecrosis of the jaw, where bone 
tissue within the lower jaw becomes 
damaged, leading to pain and swelling. 
The incidence of this complication is 
between 2–5%, but the risk can be 
reduced by maintaining oral hygiene and 
proper dental care. 

Based on the evidence, it is recom-
mended that most patients with bone 
metastases be considered for either 
bisphosphonate or denosumab therapy. 
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Immunotherapy – First-Line Standard of Care 
for Advanced Non-small Cell Lung Cancer 
Treatment in Hong Kong

 
 

L ung cancer is the second most 
common cancer worldwide and 
accounts for the highest number of 

deaths among all cancer types.1 In Hong 
Kong, an incidence of 5,252 cases was 
reported in 2018.2 Lung cancer is catego-
rised into two major cell types according 
to its histology: non-small cell lung cancer 
(NSCLC), which accounts for more than 
85% of all lung cancers, including the 
subtypes adenocarcinoma, squamous 
cell carcinoma (sqCLC) and large cell 
carcinoma; and small cell lung cancer.3,4 
Globally, sqCLC makes up 25–30% of 
all NSCLC cases, although the incidence 
rates in Asia are reported to be lower, at 
roughly 20%.3,5

In Hong Kong, histopathology 
testing is commonly used to confirm 
tumour aetiology. Molecular testing for 
driver mutations is also performed either 
via a real-time reverse-transcriptase 
polymerase chain reaction or fluores-
cence in situ hybridisation assays, while 

next-generation sequencing is used in 
some patients to screen for a panel of 
mutations. In the absence of driver muta-
tions, programmed death-ligand 1 (PD-L1) 
testing is done. In cases where a tissue 
biopsy is unavailable for the molecular 
tests, a liquid biopsy is used instead.

Survival rate in lung cancer patients 
is related to the stage of disease at 
diagnosis. The 5-year survival rate for 
all NSCLC stages combined is 25%. 
Patients with localised disease have a 
5-year survival rate of around 65%, which 
declines to 35% in those with regional 
disease. The rate is as low as 7% in 
cases of distant metastases.6 However, 
the introduction of targeted therapy and 
immuno-oncology (IO) agents in recent 
years has led to a better survival outlook 
for patients with NSCLC. 

Biomarker status drives 
treatment decisions
First-line treatment for advanced NSCLC 
is dependent on biomarker status. For 
example, patients with endothelial growth 
factor receptor (EGFR) or anaplastic 
lymphoma kinase (ALK ) gene aberrations 
should receive the targeted therapy for 
these particular mutations.7 

For advanced NSCLC without 
actionable targets, the National 
Comprehensive Cancer Network (NCCN) 
guidelines list IO alone or in combination 
with chemotherapy as the preferred 
first-line treatment.7 Currently, IO-based 
therapy should be the standard first-line 
systemic treatment for patients without a 
driver mutation. While there are no phase 
3 data comparing IO plus chemotherapy 
and IO alone, the KEYNOTE-042 trial 
reported that overall survival (OS) for 
advanced PD-L1–expressing NSCLC was 
better with pembrolizumab monotherapy 

than chemotherapy alone regardless of 
PD-L1 tumour proportion score (TPS).8 
Additionally, KEYNOTE-024 reported 
that, in patients with PD-L1 TPS ≥50%, 
the 5-year OS rate of 31.9% with pem-
brolizumab alone was approximately 
double that of chemotherapy alone.9 For 
pembrolizumab used in combination with 
chemotherapy, the KEYNOTE-189 and 
-407 trials reported 3-year OS rates of 
31.3% and 29.7% in adenocarcinoma and 
sqCLC, respectively, regardless of PD-L1 
expression level.10,11 IO monotherapy 
is the preferred first-line treatment for 
patients with PD-L1 TPS ≥50%, while 
IO–chemotherapy combination therapy 
should be used for patients with a nega-
tive PD-L1 TPS or PD-L1 TPS 1–49%.7

Case report
A 53-year-old male presented with symp-
toms of superior vena cava obstruction 
(SVCO) in 2018. Subsequent investiga-
tions revealed a locally advanced tumour 
involving the mediastinum and two brain 
metastases, placing the cancer at stage 
IVB. Molecular testing showed that the 
tumour was negative for EGFR and ALK 
mutations, with PD-L1 TPS ≥50%. 

In view of his SVCO symptoms, the 
patient first underwent SVC stent place-
ment. Radiosurgery was subsequently 
performed to treat the brain metastases. 
This was followed by systemic treatment 
with pembrolizumab and chemotherapy 
(pemetrexed and carboplatin) to which 
he responded well within 3 months, with 
significant improvement of his SVCO 
symptoms. 

High-dose (66 Gy) local radio-
therapy was then used to treat local 
tumours, with concurrent chemotherapy. 
Immunotherapy was suspended dur-
ing radiotherapy and resumed upon its 
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completion. In total, the patient received 
6 cycles of pemetrexed + carboplatin 
followed by maintenance pemetrexed 
for a total of 1 year from treatment initia-
tion. He continued to respond well, with 
serial positron emission tomography and 
magnetic resonance imaging showing no 
evidence of active disease.

Treatment with pembrolizumab was 
given for a total of 2 years, until late 2020. 
Imaging at his latest visit in June 2021 
continued to show no evidence of active 
disease. The patient reported feeling well 
and is able to work. 

The patient generally tolerated 
the treatment well. The few treatment-
related toxicities include lethargy and 
hypothyroidism. The patient continues 
to experience hypothyroidism after 
stopping immunotherapy, which is 
managed with thyroxine replacement 
therapy. Additionally, unexpected rapidly 
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developing, extensive radionecrosis of 
the brain with significant symptoms was 
observed about 2 years after brain 
radiotherapy. Surgical intervention was 
performed, after which the patient’s con-
dition returned to his pre-morbid state.

Conclusion
In conclusion, IO is beneficial for patients 
with high PD-L1 expression. The combi-
nation of intensive local treatment with 
effective systemic therapy, in this case 
pembrolizumab with chemotherapy, 
results in favourable outcomes in NSCLC 
even in the presence of metastases. 
With a significant OS benefit over chemo-
therapy alone, IO alone or in combination 
with chemotherapy is established as the 
standard of care, instead of chemotherapy 
alone, for first-line treatment of patients 
with NSCLC without a driver mutation, 
worldwide as well as in Hong Kong.
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Disseminated Mycobacterium szulgai 
Infection Mimicking Lung Cancer

  
 

Case details and 
investigations
A 57-year-old chronic smoker working as 
an electrical project manager presented 
with a few months’ history of nonproduc-
tive cough, intermittent fever and weight 
loss. Blood tests showed: white blood 
cells (WBC) 17.34 x 109/L; haemoglobin 
(Hb) 11.1 g/dL; platelets 435 x 109/L; 
C-reactive protein (CRP) 61.3 mg/L; and 
normal procalcitonin. Carcino-embryonic 
antigen (CEA) level was 0.67 ng/mL (nor-
mal <5.0) and chest X-ray showed a left 
upper lobe lesion (Figure 1). Computed 
tomography (CT) lung scan confirmed a 
left upper lobe, apico-posterior segment, 
1.49 x 0.96 x 1.86 cm spiculated lesion, 
with a 0.46 cm satellite lesion located to 
the medio-posterior aspect. There were 
multiple mediastinal lymph nodes (LN), 
including the right hilar (2.19 cm) and sub-
carinal (1.52 cm) regions.

Bronchoscopy showed 'tumour' 
deposits at the left main bronchus; at the 
left upper lobe, there was an endobron-
chial, whitish, necrotic 'tumour' obstruct-
ing the entrance (Figure 2). Endobronchial 
biopsy yielded scanty atypical cells with 

ulcer and inflamed granulation tissue. 
Bronchoalveolar lavage was negative for 
malignant cells.

The patient developed a fever 2 
days after bronchoscopy. Post-obstructive 
pneumonitis was considered and intrave-
nous piperacillin–tazobactam was started. 

Positron emission tomography 
(PET)-CT showed that the left upper lobe 
lesion had a functional size of 1.5 x 1.2 
x 2.0 cm with maximum standardised 
uptake value (SUVmax) 7.5; the small 
satellite lesion measured 0.3 cm and was 

Figure 1. Chest X-ray on presentation.
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inactive. Assessment of LNs returned the 
following results: 
•  paratracheal: 2.1 x 2.2 cm, SUVmax 14.8; 
•  precarinal: 1.7 x 2.6 cm, SUVmax 14.6; 
•  subcarinal: 2.3 x 4.1 cm, SUVmax 16.1; 
•  left hilar: 2.1 x 2.7 cm, SUVmax 12.0; 
•  right hilar: 0.9 x 1.3 cm, SUVmax 3.6. 

Multiple hypermetabolic bony 
lesions were noted along the vertebral 
column, rib cage, bilateral clavicles, bilat-
eral scapulae, bony pelvis and bilateral 
femora (Figure 3).

Endobronchial ultrasound with 
transbronchial needle aspiration (EBUS 
TBNA) to the right hilar and subcarinal LNs 
yielded benign lymphoid tissue with no 
granuloma or malignant cells. Right iliac 
bone core biopsy yielded no granuloma 
or overt malignant infiltration. The patient 
was rendered afebrile after a few days of 
antibiotic therapy and, in view of the lack 
of a definitive diagnosis, a second opinion 
was sought. A whole-body magnetic 
resonance imaging (MRI) scan returned 
similar findings to the PET-CT scan.

The patient underwent video-
assisted thoracoscopic surgery (VATS), 
with the left upper lobe lesion showing 
bronchocentric organising pneumo-
nitis, with giant cells and increased 
immunoglobulin G4 (IgG4) plasma cells. 
Aortopulmonary (AP) window LN also 
showed reactive changes with increased 
IgG4 plasma cells. An increase in IgG4 
plasma cells, however, was insufficient for 
a diagnosis of IgG4-related lung disease, 
as there was no sclerosis or phlebitis.

An infectious disease specialist was 

Figure 2. Bronchoscopy images of 
(a) 'tumour' deposits in the left main 
bronchus and (b) complete blockage 
of the left upper lobe by 'tumour' 
tissue.

a b

consulted for the persistent fever before 
and after the surgery. Blood test results 
after surgery were: WBC 21.37 x 109/L; 
neutrophils 17.82 x 109/L; erythrocyte 
sedimentation rate (ESR) 111; and CRP 
104 mg/L. Procalcitonin was normal. 
The patient tested negative for HIV, and 
Quantiferon-TB Gold Plus Test showed 
an indeterminate result with insufficient 
interferon (INF) gamma response to 
positive control mitogen stimulation. 
Amoxicillin–clavulanate was prescribed 
for empirical coverage and the patient’s 
fever showed response. A bone marrow 
biopsy revealed active marrow with reac-
tive hyperplasia and lymphoid nodules 
in favour of reactive nature. On average, 
around 40 IgG+ plasma cells were seen 
per high-power field (40x) but only around 
4 (10%) were IgG4+. The findings on the 
lung lesion and the AP window LN results 
also did not show typical features of IgG4-
related disease. His initial blood level for 
IgG4 was 1.31 g/L (normal 0.04–0.85).

Without an alternative diagnosis 
at this juncture, he was treated as IgG4-
related disease with weekly doses of 
rituximab for 4 weeks.

Subsequently, AP window LN 
and bronchoalveolar lavage fluid for 
acid-fast bacillus (AFB) culture yielded 
Mycobacterium szulgai. The patient 
was started on isoniazid, rifampicin, 
pyrazinamide and levofloxacin and, 
after 3 weeks, his fever had resolved. 
Anti-mycobacterium treatment was later 
switched to rifampicin, clarithromycin, 
ethambutol and moxifloxacin, accord-
ing to susceptibility results. There was 
worsening of rib pain, with new left 
lower zone infiltrates considered to be 
immune reconstitution, and non-steroidal 
anti-inflammatory drug treatment was 
started.

Underlying immunodeficiency was 
suspected in view of the disseminated 
atypical mycobacterial infection. INF 
gamma autoantibody was found to be 
positive.

At 3 months, a follow-up PET-CT 
scan showed significant improvement 

in the multiple lymphadenopathies, with 
residual hypermetabolic left hilar, precari-
nal and left lower paratracheal LNs, while 
the subcarinal, right hilar and right upper 
paratracheal LNs had resolved. There was 
resolution of all the multiple bony lesions 
throughout the axial and appendicular 
skeleton.

Rifampicin, clarithromycin, etham-
butol and moxifloxacin were stopped 
after 1 year of treatment as the patient 
remained asymptomatic. His CRP, WBC 
and IgG4 results were all normal at the 
time of writing. He will be closely moni-
tored for relapse of M. szulgai infection.

Discussion
This case was interesting as it mimicked 
lung cancer clinically, radiologically and 
bronchoscopically, yet the final diagnosis 
was disseminated M. szulgai infection, 
perhaps with an 'IgG4-like' disease pat-
tern in his lung and LNs. M. szulgai is 
a slow-growing non-tuberculous myco-
bacteria (NTM) that was first described 
in 1972. It was named after Dr T Szulga, 
a Polish microbiologist who developed 
the lipid analysis method for identifying 
this pathogen. It has been recovered 
from environmental sources, including 
snails, aquarium water, swimming pools, 
tropical fish and hospital water supplies. 
It is rarely isolated from human speci-
mens, but it causes diseases that often 
require treatment. Pulmonary disease is 
the most common manifestation of M. 
szulgai infection.1,2 Our patient did not 
have bronchiectasis and/or cavitary lung 
lesions, which are the more 'typical' radio-
logical findings in atypical mycobacterial 
pulmonary disease. His presentation was 
the disseminated type, where more than 
one organ is involved. According to the lit-
erature, extra-pulmonary infection mainly 
involves cutaneous sites, LNs, tendons 
and bones. Potential causes that could 
lead to an immunodeficient state, such as 
underlying malignancy and HIV infection, 
were negative in this case, hence other 
factors were sought. There are several 
rare, monogenic disorders that confer 
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Figure 3. PET-CT showing (a) the 'primary' lung lesion, (b) mediastinal lymph nodes 
and (c) multiple hypermetabolic bony lesions.

a

b

c

susceptibility to disseminated NTM infec-
tion, which are grouped together as 
Mendelian susceptibility to mycobacte-
rial disease (MSMD). These conditions 
include: (a) cytokine pathway defects, 
such as mutations in interleukin 12 or INF 
gamma; (b) phagocyte defects as seen 
in chronic granulomatous disease; (c) 
primary immunodeficiency syndromes; 
and (d) INF gamma autoantibodies.

Weng et al3 reported a case of 
disseminated M. szulgai disease with 
positive anti-INF gamma autoantibodies, 
the presence of which was considered to 
be associated with the adult-onset immu-
nodeficiency syndrome, similar to that of 
advanced HIV infection. The presence of 
INF gamma autoantibodies is the most 
likely link to this patient’s infection, as 
such patients typically present in middle 
age. In fact, the indeterminate result of 
his Quantiferon-TB Gold Plus Test is a 
telltale sign of impaired INF production.

Coexistence of NTM and IgG4-
related disease has been described in a 
solitary pulmonary nodule4 and lymph-
adenopathy.5 This patient’s lung lesion 
and AP LN had features suggestive of, 
but not entirely matching, the diagnostic 
criteria of IgG4-related disease, which is a 
fibroinflammatory disease characterised 
by abundant IgG4-positive plasmocytic 
infiltration. Although the pathophysiologi-
cal mechanism of IgG4-related disease 
has not been clearly defined, infections 
have been suggested as a potential 
immunological trigger. This patient 
received rituximab and M. szulgai treat-
ment sequentially; the former could have 
contributed to suppression of the INF 
gamma autoantibodies.

Conclusion
This is a case of disseminated NTM 
disease, caused by the rare pathogen 
M. szulgai, that resembled lung cancer. 
This serves as a good reminder that an 
alternative diagnosis must be considered 
when extensive biopsies cannot reach a 
conclusion in a case highly suspicious of 
lung cancer.

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.orgPET-CT, positron emission tomography-computed tomography
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What To Do When an Asthma Patient Remains 
Uncontrolled Despite Inhaler Therapy?

 
 

S evere asthma refers to asthma 
that is uncontrolled despite treat-
ment of contributory factors  and 

adherence to treatment with maximal, 
optimised high-dose inhaled corticoste-
roids (ICS) and long-acting beta-agonist 
(LABA) (which are usually delivered 
as a fixed combination; eg, Seretide, 
Symbicort or Relvar), or asthma that 
worsens when high-dose treatment is 
decreased.1 Patients with severe asthma 
have a heavy burden of symptoms (short-
ness of breath, wheeze, chest tightness 
and cough) and exacerbations that 
interfere with daily life. Patients may rely 
heavily on frequent use of short-acting 
beta agonist (SABA) agents like salbu-
tamol (Ventolin). However, the Global 
Initiative for Asthma (GINA) no longer 
recommends SABA-only treatment of 
asthma, even if it achieves good symp-
tom control, as it increases the risk for 
asthma-related death. Sustained-release 

theophylline is also not recommended for 
routine use because it has weak efficacy 
and side effects are common and can be 
life threatening. All adults and adoles-
cents with asthma should receive an ICS-
containing controller medication.1 Before 
stepping up treatment, consider the 
following, some of which are discussed 
in the GINA guideline 2021: 

1. Do healthcare 
professionals have 
sufficient knowledge of 
inhaler use?
Up to 70% of healthcare professionals 
in one study demonstrated incorrect 
inhaler use (Figure).2 Incorrect teaching 
and assessment of inhaler technique will 
result in worsened symptoms and poor 
control of airway disease for patients.2 
On the other hand, although 75% of 
long-term inhaler users were confident 
they were using their inhaler correctly, in 

fact 90% of patients were not using the 
device correctly.3 Checking adherence 
is essential: up to 75% patients do not 
administer their controller therapy as 
prescribed. Physicians should choose an 
appropriate device, check the patient’s 
technique (https://www.inhalers4u.org) 
and correct the steps. It is also important 
to ask patients about barriers to medica-
tion use, such as concerns over drug 
costs and side effects. 

2. Confirm the diagnosis 
of asthma 
For many patients (25–35%) with a 
diagnosis of asthma in primary care, the 
diagnosis cannot be confirmed.1 This is 
of particular importance in patients with 
persistent cough as the only respiratory 
symptom. This may be due to chronic 
upper airway cough syndrome (‘post-
nasal drip’), chronic sinusitis, gastro-
esophageal reflux disease or vocal cord 

Figure. Do healthcare professionals have sufficient knowledge of inhaler 
techniques in order to educate their patients effectively on their use?

23%

7%

70%

Incorrect technique

Correct technique 7 steps

7 steps and
inspiratory flow
check correct

Adapted from Baverstock M, et al. Thorax 2010;65:A117-A118.
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dysfunction. Alternative causes should 
be considered: eg, chronic obstructive 
pulmonary disease, interstitial lung dis-
ease, heart failure and airway narrowing 
(due to goitre, inhaled foreign body, lung 
cancer, etc). Asthma-associated diseases 
also should be considered: eg, allergic 
bronchopulmonary aspergillosis and 
eosinophilic granulomatosis with polyan-
giitis (previously known as Churg-Strauss 
syndrome). In patients with uncontrolled 
asthma, comorbidities, including smok-
ing, obesity, obstructive sleep apnoea, 
anxiety and depression, and use of beta-
blockers or non-steroid anti-inflammatory 
drugs (NSAIDs) also need to be managed 
adequately. Pregnancy may also change 
previously well-controlled asthma to 
poor control. Pragmatic investigations 
include spirometry with bronchodilator 
response, complete lung function test, 
chest imaging and echocardiogram, or 
referral to a specialist if the diagnosis in 
doubt. A written action plan, as well as 
self-monitoring of symptoms and peak 
expiratory flow rate, should be discussed 
with the patient. 

3. SABA-only treatment 
is associated with 
increased risk of 
exacerbations and death
Although SABA (eg, salbutamol/Ventolin) 
provide fast relief of symptoms, regular 
use of SABA increases allergic responses 
and airway inflammation and reduces 
the bronchodilator response when it is 
needed. Overuse of SABA (eg, ≥3 can-
isters dispensed in a year) is associated 
with an increased risk of severe exacer-
bations, while dispensing of ≥12 SABA 
canisters within 12 months is associated 
with increased risk of asthma-related 
death.1 GINA now recommends that 
every adult and adolescent with asthma 
should receive ICS-containing controller 
medication to reduce their risk of seri-
ous exacerbations, even patients with 
infrequent symptoms or so-called ‘mild’ 

asthma. Use of low-dose ICS markedly 
reduces asthma hospitalisations and 
death, and early treatment with low-dose 
ICS is associated with better lung func-
tion. For safety reasons, GINA no longer 
recommends treating asthma in adults or 
adolescents with SABA alone. 

4. Refer to specialists for 
assessment and steroid-
sparing treatment 
Most patients do not need higher doses 
of ICS, and the greatest benefit, including 
prevention of exacerbations, is obtained 
from low-dose ICS. Before stepping-up 
treatment, assess for correct inhaler tech-
nique, poor adherence, modifiable risk 
factors and comorbidities, as discussed 
earlier. The following factors are associ-
ated with a high risk of asthma-related 
death: history of ever near-fatal asthma 
requiring intubation or assisted ventila-
tion; hospitalisation for asthma in the last 
year; poor adherence with ICS or recently 
used/stopped oral corticosteroids (OCS); 
and overuse of SABA (>1 canister per 
month). Very few patients need high-dose 
ICS therapy, and its long-term use is asso-
ciated with an increased risk of local and 
systemic side effects. Consider referral 
to a specialist or severe asthma clinic if 
asthma remains uncontrolled, diagnosis 
is in doubt, or multiple comorbidities or 
complications are present. 

Although OCS are effective in 
severe asthma, risks of adverse outcomes 
increase in a dose-dependent manner 
starting at exposure to as few as four OCS 
courses per lifetime.4 Taking maintenance 
OCS at a dose of ≥7.5 mg increases the 
risk for osteoporosis, type 2 diabetes 
mellitus and depression/anxiety.4 Even 
short-term use of OCS is associated with 
sleep disturbance and increased risk of 
infection.5 Selected patients with severe 
asthma who are treated with biologics 
benefit from a reduction in exacerbation 
rate and OCS dose. 
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5. Elevated IgE and 
eosinophilia are distinct 
targets for the choice of 
biologics 

Severe allergic asthma
Anti-immunoglobulin E (IgE) agents, such 
as omalizumab, can be used for patients 
with elevated specific and total serum 
IgE. Adverse effects include injection site 
reactions and anaphylaxis in ~0.2% of 
patients. 

Severe eosinophilic asthma 
Anti-interleukin 5 (receptor) (IL-5/5R) 
antibodies, eg, mepolizumab or benrali-
zumab, are suitable for patients with ele-
vated blood eosinophil counts. Adverse 
effects include injection site reactions, 
while anaphylaxis is rare. 

Anti-IL4R agents, such as dupil-
umab, are indicated for patients with 
elevated eosinophils or fraction of 
exhaled nitric oxide (FeNO). A report has 
also described the use of an anti-IL4R 
biologic in severe allergic asthma.6 If a 
patient does not respond to one biologic, 
consider switching to another biologic, if 
the patient is eligible. Dupilumab is also 
indicated for treatment of moderate-
severe atopic dermatitis. Adverse effects 
that have been noted are injection site 
reactions and transient blood eosinophilia. 
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SHARED RESULTS SHARED RELIEF

 

DUPIXENT®  is indicated for the treatment of moderate-to-severe atopic dermatitis in patients aged 12 years or older who are candidates for systemic therapy. 

Study Design3: A randomised, double-blind, parallel-group, phase 3 clinical trial conducted at 45 US and Canadian centres between March 21, 2017, and June 5, 2018. A total of 251 adolescents with moderate to severe AD inadequately 
controlled by topical medications or for whom topical therapy was inadvisable were included. Patients were randomised (1:1:1; interactive-response system; stratified by severity and body weight) to 16-week treatment with DUPIXENT®, 
200mg (n = 43; baseline weight <60 kg), or DUPIXENT®, 300mg (n = 39; baseline weight ≥60 kg), every 2 weeks; DUPIXENT®, 300mg, every 4 weeks (n = 84); or placebo (n = 85). Main outcomes were proportion of patients with 75% or 
more improvement from baseline in Eczema Area and Severity Index (EASI-75) (scores range from 0 to 72, with higher scores indicating greater severity) and Investigator’s Global Assessment (IGA) 0 or 1 on a 5-point scale (scores range 
from 0 to 4, with higher scores indicating greater severity) at week 16.

NOW APPROVED FOR PATIENTS WITH MODERATE-TO-SEVERE
ATOPIC DERMATITIS AGED 12-171

Rapid improvement in 
lesion extent and severity, 
pruritus intensity and
quality-of-life measures1,3

First and only therapy
that specifically targets
IL-4 and IL-13, key 
drivers of persistent 
underlying Type 2 
inflammation1,2
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References: 1. DUPIXENT® Hong Kong Prescribing Information. 2. Gandhi NA et al. Nature Rev Drug Disc 2016; 15: 35–50. 3. Simpson EL, Paller AS, Siegfried EC, et al. JAMA Dermatol 2019;156:44–56.

Demonstrated a consistent 
safety profile in adults and 
adolescents1

－ No monitoring for organ
      toxicities required1

       • Most common adverse 
         reactions were injection site 
         reactions, conjunctivitis, 
         blepharitis, and oral herpes1

Presentation: Dupilumab solution for injection in a pre-filled syringe with needle shield. Indications: Atopic Dermatitis (AD): Moderate-to-severe AD in adults and adolescents ≥12 years who are candidates for systemic therapy. Asthma: In adults and adolescents ≥12 
years as add-on maintenance treatment for severe asthma with type 2 inflammation characterised by raised blood eosinophils and/or raised FeNO, who are inadequately controlled with high dose ICS plus another medicinal product for maintenance treatment.  
Dosage & Administration: Subcutaneous injection. AD adults: Initial dose of 600 mg (two 300 mg injections), followed by 300 mg every other week. AD adolescents: Body weight <60 kg- initial dose of 400 mg (two 200mg injections), followed by 200 mg every other 
week. Body weight ≥60 kg- same dosage as adults. Dupilumab can be used with or without topical corticosteroids. Topical calcineurin inhibitors may be used, but should be reserved for problem areas only, e.g. face, neck, intertriginous and genital areas. Consider 
discontinuing treatment in patients who have shown no response after 16 weeks. Asthma: Initial dose of 400 mg, followed by 200 mg every other week. For patients with severe asthma and on oral corticosteroids or with severe asthma and co-morbid moderate-to-severe 
AD- initial dose of 600 mg, followed by 300 mg every other week. Patients receiving concomitant oral corticosteroids may reduce steroid dose gradually once clinical improvement with dupilumab has occurred. The need for continued dupilumab therapy should be 
considered at least annually as determined by a physician. If a dose is missed, administer it asap and thereafter, resume dosing at the regular scheduled time. Contraindications: Hypersensitivity to dupilumab or any of the excipients. Precautions: Safety and efficacy 
in children <12 years not been established. Not be used to treat acute asthma symptoms, acute exacerbations, acute bronchospasm or status asthmaticus. Do not discontinue corticosteroids abruptly upon start of dupilumab. Reduction should be gradual and 
performed under supervision of a physician; it may be associated with systemic withdrawal symptoms and/or unmask conditions previously suppressed by systemic corticosteroid therapy. Biomarkers of type 2 inflammation may be suppressed by systemic corticosteroid 
use. If systemic hypersensitivity reaction occurs, discontinue dupilumab and initiate appropriate therapy. Be alert to vasculitic rash, worsening pulmonary symptoms, cardiac complications, and/or neuropathy presenting in patients with eosinophilia. Treat pre-existing 
helminth infections before initiating dupilumab. If patients become infected while receiving dupilumab and do not respond to anti-helminth treatment, discontinue dupilumab until infection resolves. Patients who develop conjunctivitis that does not resolve 
following standard treatment should undergo ophthalmological examination. AD patients with comorbid asthma should not adjust or stop asthma treatments without consultation with physicians. Carefully monitor patients after discontinuation of dupilumab. 
Do not give live and live attenuated vaccines concurrently with dupilumab. Patients should be brought up to date with immunisations before starting dupilumab. Drug Interactions: Immune responses to TdaP vaccine and meningococcal polysaccharide vaccine 
were assessed. Patients receiving dupilumab may receive concurrent inactivated or non-live vaccinations. Pregnancy and lactation: Should be used during pregnancy only if potential benefit justifies potential risk to foetus. Unknown whether dupilumab is excreted 

in human milk or absorbed systemically after ingestion. Decision must be made whether to discontinue breast-feeding or dupilumab taking into account benefit of breast feeding for the child and benefit 
of therapy for the woman. Undesirable effects: AD: Most common adverse reactions reported- injection site reactions, conjunctivitis, blepharitis 
and oral herpes. Safety profile observed in adolescents consistent with that seen in adults. Asthma: Most common adverse reaction reported- 
injection site erythema. For other undesirable effects, please refer to the full prescribing information. Preparation: 2 x 300mg/2ml in pre-filled 
syringe with needle shield, 2 x 200mg/1.14ml in pre-filled syringe with needle shield. Legal Classification: Part 1, First & Third Schedules 
Poison Full prescribing information is available upon request. API-HK-DUP-20.05
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