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Editorial

Dr Wong King Yan, Matthew 
(黃敬恩醫生)
MBBS (HK), MRCP (UK), FHKCP, FHKAM (Med),
FRCP RCPS (Glasg), FRCP (Edin)

Honorary Clinical Associate Professor 
The University of Hong Kong 
Chief Editor

Dr Marco Ho revisited the role of 
methotrexate in the manage-
ment of paediatric atopic derma-

titis in the context of emerging biologic 
therapies, focusing on efficacy, safety 
and cost-effectiveness. Long-term 

safety data over 25 months is avail-
able. Nearly 86% of patients achieved 
treatment goals. Regular monitoring of 
liver function, renal function and blood 
count is required. Methotrexate offers 
advantages in cases with overlapping 
or less clear-cut disease patterns. 
Administered orally, it may be used as 
first-line therapy, in combination with 
biologics, or in a step-down approach. 

Respiratory syncytial virus (RSV) 
can cause severe lower respiratory tract 
infection in high-risk groups. Dr Mike 
Kwan highlighted that up to 20% of hos-
pitalised older adults with RSV require 
intensive care or mortality. Compared 
with influenza patients, hospitalised 
RSV patients experience more complica-
tions, greater reliance on supplemental 
oxygen, higher rates of acute kidney 

injury, and increased mortality. In the 
absence of specific antiviral treatment, 
vaccination is of paramount importance. 

Dr PT Cheung discussed several 
therapeutic agents, including novel 
options, for the management of severe 
short stature in selected paediatric 
patients. 

Dr CM Chow shared that children 
are less likely to develop complications 
from Helicobacter pylori infection, 
and eradication does not consistently 
improve gastrointestinal symptoms. 
The estimated prevalence of H. pylori 
infection in Hong Kong is approximately 
13%. However, H. pylori infection is 
associated with gastric cancer and vari-
ous extraintestinal diseases in adults, 
underscoring the importance of long-
term surveillance. 
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Revisiting Methotrexate in the Era of Biologic 
Therapy for Paediatric Atopic Dermatitis:  
A Review Article 

Key words:
Atopic dermatitis (異位性皮膚炎); 
Dupilumab (度普利尤單抗); Methotrexate 
(甲胺蝶呤); Paediatrics (兒科) 

Dr Ho Hok Kung, Marco  
(何學工醫生)

MBBS, MD, FRCPCH, FRCP,  
FHKCPead, FHKAM (Paed)  
Director, Honorary Consultant in Allergy  
Lee Tak Hong Allergy Centre  
HKSH Medical Group  

Atopic dermatitis (AD) is the 
most common chronic inflam-
matory skin disease in children, 

characterised by intense pruritus, 
eczematous lesions, and a significant 
impairment in quality of life for patients 
and their families. For decades, the 
management of moderate-to-severe AD 
refractory to topical corticosteroids and 
calcineurin inhibitors relied on systemic 
immunosuppressants, with methotrex-
ate being a cornerstone therapy.1 The 
landscape of paediatric AD treatment 
has been revolutionised by the advent 
of targeted biologic agents, most nota-
bly dupilumab, a monoclonal antibody 
that inhibits interleukin (IL)-4 and IL-13 
signalling, approved for children as 
young as 6 months.2 This paradigm 
shift raises critical questions about the 
role of conventional systemic agents 
like methotrexate. In Hong Kong, where 
healthcare decisions must balance 

efficacy, safety and cost within a mixed 
public–private system, this debate is 
particularly relevant. This review aims 
to revisit the position of methotrexate 
in the contemporary management of 
paediatric AD, evaluating its efficacy, 
safety, cost-effectiveness and practical 
utility alongside and in comparison with 
biologic therapies, with specific atten-
tion to the local context. 

Mechanism, historical 
efficacy, safety profile 
Methotrexate, a folate analogue, exerts 
anti-inflammatory effects in AD through 
multiple pathways, including inhibition 
of dihydrofolate reductase, interference 
with T-cell proliferation, and promotion 
of adenosine release, which has anti-
inflammatory properties. 

Efficacy in paediatric AD 
Prior to the biologic era, methotrex-
ate was a first-line systemic therapy. 
Evidence, though largely from ret-
rospective cohorts and open-label 
studies, consistently supported its 
effectiveness. A seminal prospective, 
open-label study by El-Khalawany et 
al. in children with severe AD demon-
strated a significant improvement in 
SCORAD (Scoring Atopic Dermatitis) 
scores, with 85.7% of patients achiev-
ing a 50% reduction (SCORAD 50) 
after 12 weeks.3 Long-term data, such 
as from a retrospective review by van 
Geel et al., showed that methotrexate 
was effective and well tolerated over a 
mean treatment period of 25 months, 
with a drug survival rate of 68% at 36 
months.4 Dosing in children typically fol-
lows a weekly regimen, often starting 
at 0.2–0.4 mg/kg and titrated based on 
response and tolerability. 

Safety and monitoring 
The safety profile of methotrexate is 
well established but requires vigilant 
monitoring. Common side effects include 
gastrointestinal symptoms, fatigue and 
stomatitis, often manageable with folic 
acid supplementation. The paramount 
concerns are hepatotoxicity (requir-
ing periodic liver function tests) and 
myelosuppression (requiring complete 
blood count monitoring). Long-term 
use necessitates monitoring for hepatic 
fibrosis, though the risk is considered 
low in children treated for inflammatory 
skin disease at low cumulative doses. 
Renal function must also be assessed. 
Unlike some biologics, methotrexate is 
contraindicated in pregnancy.5 

The biologic revolution: 
Dupilumab and beyond 
The approval of dupilumab for adults in 
2017, and subsequently for children down 
to 6 months of age, has transformed 
treatment paradigms. Dupilumab targets 
the IL-4 receptor alpha subunit, blocking 
the signalling of IL-4 and IL-13, which are 
key cytokines in the type 2 inflammatory 
pathway central to AD.6 

Efficacy in paediatric trials 
The LIBERTY AD clinical trial program 
has provided robust level 1 evidence. 
In the pivotal phase 3 trial for adoles-
cents (LIBERTY AD ADOL), dupilumab 
significantly improved disease severity, 
pruritus and quality of life compared 
with placebo.7 Similar profound efficacy 
was shown in school-age children8 and 
infants/toddlers.2 Rapid and sustained 
improvements in Eczema Area and 
Severity Index (EASI) scores and itch 
numerical rating scale are hallmarks of its 
effect. 
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Safety profile 
Dupilumab’s safety profile is favourable, 
with conjunctivitis and injection-site 
reactions being the most common 
adverse events. The lack of need for 
routine laboratory monitoring for organ 
toxicity represents a significant advan-
tage over methotrexate. Other biologics 
(eg, tralokinumab, lebrikizumab) and 
novel oral Janus kinase (JAK) inhibitors 
(eg, upadacitinib, abrocitinib) are also 
emerging, offering more options but 
with distinct safety considerations (eg, 
JAK inhibitors carry black box warnings 
for serious infections, malignancy and 
cardiovascular events).9 

Contemporary positioning 
of methotrexate 
In the era of biologics, methotrexate 
retains several distinct advantages 
and niches, many of which are acutely 
pertinent in Hong Kong's healthcare 
environment. 

Cost and accessibility 
This is arguably methotrexate's most 
significant advantage, especially in 
the Hong Kong context. Methotrexate 
is exponentially less expensive than 
biologic therapies. A 2021 cost-
effectiveness analysis by Silverberg 
et al. concluded that for adults with 
moderate-to-severe AD, methotrex-
ate was cost-saving compared with 
dupilumab.10 In Hong Kong, while 
dupilumab is available in the public hos-
pital system and through the Samaritan 
Fund, access is often restricted to the 
most severe cases due to high drug 
cost. Methotrexate, being inexpensive 
and widely available, is frequently the 
first-line systemic agent in public clin-
ics, ensuring equitable access. A Hong 
Kong–based review of systemic therapy 
use confirmed methotrexate's primary 
role as a conventional systemic agent 
prior to the biologic era and highlighted 
cost as a major barrier to universal bio-
logic access.11 

Broad anti-inflammatory action 
While dupilumab excellently targets the 
type 2 axis, AD can have heterogeneous 
endotypes. Methotrexate’s broader, 
less-specific mechanism may be advan-
tageous in children with overlapping 
psoriasiform or autoantibody-driven 
features, or in those with a less clear-cut 
type 2 signature. It may also be beneficial 
for concomitant conditions like vitiligo12 
or alopecia areata.13 

Role in combination and 
sequencing therapy 
Methotrexate has a role as a combination 
agent. There is emerging interest in using 
low-dose methotrexate to suppress 
immunogenicity and improve the efficacy 
of biologic drugs. Furthermore, in a treat-
ment sequence, methotrexate can serve 
as an effective first-line systemic agent, 
with biologics reserved for inadequate 
responders or intolerable side effects – a 
‘step-up’ approach that aligns with the 
common practice in Hong Kong's public 
sector to optimise resource allocation. 
Conversely, methotrexate may also be 
used as a ‘step-down’ or consolidation 
therapy after disease control is achieved 
with a biologic, though this strategy lacks 
robust data in AD.14 

Practical administration and 
dosing flexibility 
Methotrexate can be administered orally, 
which is often preferred by children and 
families over injections. While dupilumab 
injections are infrequent (every 2 or 4 
weeks), the fear of needles can be a 
barrier. Methotrexate dosing can be 
finely titrated, and the therapy can be 
more readily discontinued and restarted 
if needed.15 

Comparison of efficacy 
Direct head-to-head trials of methotrex-
ate versus dupilumab in children are 
lacking. Indirect comparisons suggest 
that dupilumab may offer a faster onset 
of action and potentially higher rates of 

clear or almost-clear skin (eg, Investigator 
Global Assessment for Atopic Dermatitis 
0/1 or EASI-75). However, methotrexate 
demonstrates strong long-term efficacy. 
A 2020 retrospective comparative study 
by Gerbens et al. in adults suggested 
similar effectiveness for methotrexate 
and azathioprine compared to dupilumab 
at 16–20 weeks when used in real-world 
practice, though study limitations were 
notable.16 

Safety considerations in 
the paediatric context 
The safety comparison is nuanced: 
•	 Methotrexate carries risks of organ 

toxicity (liver, bone marrow), requiring 
regular blood monitoring, which can 
be burdensome. Long-term data in 
paediatric AD over many years is reas-
suring regarding hepatic fibrosis risk at 
dermatologic doses.4 

•	 Dupilumab has an excellent organ 
safety profile but is associated 
with conjunctivitis, which can be 
problematic in children, and potential 
eosinophilic/arthralgia phenomena.17 

Its long-term effects over decades 
of use, starting in infancy, are still 
unknown. 

•	 JAK inhibitors, although highly effec-
tive, their systemic immunosuppres-
sive profile and black box warnings 
position them generally after biologics 
in many guidelines.9 

Thus, for a child with pre-existing 
liver steatosis (eg, related to obesity) or 
poor adherence to monitoring, dupilumab 
may be safer. For a child with significant 
recurrent conjunctivitis or ocular sur-
face disease, methotrexate might be 
preferable. 

Guidelines, expert 
consensus, Hong Kong 
perspective 
Current international guidelines, such 
as those from the American Academy 
of Dermatology and the European Task 
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Force on Atopic Dermatitis (ETFAD), 
still list methotrexate as a first-line 
conventional systemic agent alongside 
cyclosporine.18 The ETFAD acknowl-
edges dupilumab as a first-line systemic 
treatment but emphasises that conven-
tional agents like methotrexate remain 
important, especially due to cost and 
access issues.18 

Hong Kong's position 
There is no single, formal Hong Kong–
specific guideline for paediatric AD. 
However, prevailing practice among 
paediatric dermatologists and allergists, 
particularly in the public sector, often 
reflects a pragmatic, stepwise approach 
due to funding constraints. Methotrexate 
is widely regarded as the first-line 
systemic immunosuppressant of choice 
for moderate-to-severe paediatric AD 
refractory to topical therapy. Local expert 
opinion, as reflected in departmental 
protocols and discussions, supports ini-
tiating methotrexate in suitable patients, 
reserving dupilumab for patients with: 
•	 Contraindications or intolerance to 

methotrexate 
•	 Inadequate response to an adequate 

trial of methotrexate 
•	 Exceptionally severe disease where 

the fastest, most potent response is 
urgently needed 

This approach is consistent with 
the Hong Kong Hospital Authority’s drug 
formulary management principles, which 
emphasise cost-effectiveness. The high 
annual cost of dupilumab necessitates 
strict eligibility criteria, often requiring 
documented failure or intolerance to con-
ventional systemic agents like methotrex-
ate before approval for public funding.11 

Future perspectives and 
unanswered questions 
Key research questions remain, with 
specific relevance to Hong Kong: 
•	 Head-to-head trials: There is a 

critical need for randomised controlled 
trials directly comparing methotrexate 

and dupilumab in children. Local 
multicentre studies could provide 
valuable real-world efficacy and 
pharmacoeconomic data relevant to 
the Asian population and Hong Kong's 
healthcare system. 

•	 Biomarkers for therapy selection: 

Research into predictive biomark-
ers could guide whether a child is 
more likely to respond to a targeted 
biologic versus a broad agent like 
methotrexate. 

•	 Combination therapy: Prospective 
studies on the efficacy and safety of 
methotrexate–dupilumab combination 
therapy in paediatric AD are warranted. 

•	 Long-term data: Continued registries 
tracking the long-term outcomes of 
children treated with methotrexate 
versus those starting biologics in 
early childhood are essential. A Hong 
Kong–based patient registry would 
be invaluable for understanding local 
treatment patterns and outcomes. 

Conclusion 
The introduction of dupilumab and 
other targeted therapies represents a 
monumental advance in paediatric AD 
care, offering highly effective treatment 
with a favourable safety profile for many 
children. However, methotrexate is far 
from obsolete, and its role is particularly 
well defined in cost-conscious healthcare 
systems like Hong Kong’s. It remains a 
highly effective, cost-effective, and 
accessible systemic therapy with a well-
characterised long-term safety profile. Its 
role has evolved but remains vital. In the 
contemporary era, methotrexate should 
be considered as: 
•	 A first-line systemic option in public 

healthcare settings and for families 
where cost is a primary concern 

•	 A therapeutic alternative for children 
who do not respond adequately to, or 
cannot tolerate, biologics 

•	 A potential combination agent or 
sequential therapy within a long-term 
management strategy 

The decision between methotrex-
ate and a biologic like dupilumab for a 
child with moderate-to-severe AD must 
be individualised. In Hong Kong, this 
decision is significantly influenced by the 
healthcare funding pathway (public vs 
private), severity of disease, response to 
conventional therapy, and family prefer-
ence. Methotrexate, therefore, retains 
a secure, important, and often primary 
place in the modern therapeutic arsenal 
for paediatric atopic dermatitis, ensuring 
that effective treatment is accessible to 
all children in need.
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Respiratory syncytial virus (RSV) 
infection is usually considered a 
mild illness in a healthy population 

– all humans have been infected with RSV 
at least once by the age of 2 years, and 
reinfection throughout life is common.1 
RSV is a leading cause of acute respira-
tory illness and bronchiolitis in infants, 
the elderly and the immunosuppressed,  
and 2–3 out of every 100 infants under 
the age of 6 months are hospitalised 
with RSV every year.2 Over 70% of RSV 
hospitalisations occur in healthy full-term 
infants.3-9 However, RSV can lead to 
serious illnesses and even mortality in 

high-risk individuals, particularly in chil-
dren born preterm; children aged below 1 
year old; some young children and adults 
with coexisting medical illness such as 
heart or lung conditions, diabetes, or 
weakened immune systems; and older 
adults.10-13 RSV infection occurs through-
out the year in Hong Kong.12 It can also 
cause outbreaks in vulnerable settings, 
such as nursing homes, paediatric wards 
and neonatal intensive care units.14 

The virus can survive on surfaces 
or objects for about 4–7 hours. The 
average incubation period is usually 5–7 
days.11,12,15 RSV infection induces a wide 
range of clinical manifestations, like that 
of other viral respiratory pathogens, 
which include cough, nasal congestion, 
rhinorrhoea, sore throat, dyspnoea, 
decreased appetite, body ache or weak-
ness, headache and occasionally otitis 
media. Lower respiratory tract infection 
(LRTI) is common and may result in 
severe bronchiolitis, pneumonia, respi-
ratory failure or death.16 Occasionally, 
children present with trouble breathing 
and difficulty in feeding. Symptoms of 
bronchiolitis can last for 1–2 weeks but 
occasionally can last longer.17 

RSV infection is possibly associated 
with recurrent wheezing or reduced pul-
monary function, and it poses a substan-
tial health burden in children.18-20 Severe 
RSV infection with lower respiratory tract 
involvement is more strongly associ-
ated with the development of recurrent 
wheezing of early childhood or asthma 
than non-severe RSV infection. However, 
the evidence on cause of association is 
mixed and inconclusive.19 

For older adults in the community, 
RSV infection is estimated to develop 
annually in 3–7% of healthy elderly 
patients and in 4–10% of high-risk 

adults.21 Among hospitalised older 
patients, about 10–20% of cases end up 
in intensive care unit admission or mor-
tality.22 The illness is mild in most adults; 
however, adults with history of chronic 
obstructive pulmonary disease, heart 
disease, stroke, diabetes mellitus, kidney 
disease, obesity or immunosuppression 
stand a higher risk of severe illness from 
RSV, which requires hospitalisation.23 
Similar to younger subjects, adults with 
RSV may have persistent cough, wheez-
ing, worsening of chronic lung conditions, 
pneumonia, respiratory failure, and exac-
erbation of underlying chronic diseases, 
with or without fever. Compared with 
influenza viral infection, RSV infection 
in hospitalised adults is associated with 
more severe clinical manifestations, 
including elevated incidence of pneumo-
nia, more severe respiratory complica-
tions, greater reliance on supplemental 
oxygen therapy, acute kidney injury and 
increased mortality rates.22,23 

RSV infections are often associated 
with bacterial coinfection.24,25 One reason 
for this is the impairment of innate immu-
nity, which extends beyond the period 
of viral shedding. Bacterial coinfection 
in RSV infection has been associated 
with significantly longer hospital stays, 
more need for ventilator support, and 
higher needs for intensive care. Higher 
serum C-reactive protein levels and 
hyponatraemia were the most significant 
independent predictors of bacterial coin-
fection in children younger than 1 year 
old who have RSV infection.24 In adults, 
a study found that laboratory-confirmed 
viral–bacterial coinfection as a non-
specific group had a higher mortality, and 
among patients with viral infection alone, 
RSV and parainfluenza infection resulted 
in lower survival rates than influenza. The 
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mortality difference persisted even in the 
subgroup of patients without chronic lung 
disease and congestive heart failure.25 

Viral–viral coinfection can also 
occur with RSV, including coinfection 
with other respiratory viruses such as 
influenza and SARS-CoV-2. Coinfection 
has been associated with poorer clinical 
outcomes, including higher mortality 
and an increased risk of complications, 
compared with RSV infection alone. A 
Canadian study of adults hospitalised 
with RSV reported that older adults, 
particularly those aged 65 years and 
above, were more likely to experience 
severe outcomes such as admission to 
the intensive care unit.26,27 

There is no specific antiviral medi-
cation for fighting RSV.28,29 Most RSV 
infections go away on their own in a week 
or two. Patients, parents and caregivers 
should focus on relieving symptoms and 
providing supportive care across all age 
groups, making the patients comfortable 
and monitoring for complications.12 

Virology 
RSV is an enveloped, negative-sense, 
single-stranded RNA virus of the family 
Paramyxoviridae. It encodes 11 proteins, 
including the fusion (F) and attachment 
(G) surface glycoproteins that are the 
targets for virus-neutralising antibod-
ies. The mature F protein is a trimer of 
heterodimers consisting of disulfide-
linked F1 and F2 subunits. This highly 
conserved protein exists on the surface 
of virions in a prefusion conformation 
that drives an irreversible conformational 
change that brings the viral and host-cell 
membranes together as it adopts a stable 
postfusion conformation. Most of the 
neutralising activity detected in a human 
immunoglobulin preparation can protect 
at-risk infants from RSV disease and has 
been found to be directed against the 
prefusion conformational change of RSV 
F,30 thus blocking viral entry into the host 
cells. 

Multiple elements of the innate and 
adaptive immune response31 contribute 

to the control of RSV infection. Despite 
successful viral clearance, protective 
immunity against RSV is short-lived, and 
reinfection throughout life is common.32-34 
This poor induction of long-lasting immu-
nity has made the development of an 
effective vaccine a difficult task. 

Prevention is better than 
cure 
To protect infants and young children, 
older adults, and individuals with chronic 
or immunocompromising conditions, 
precautions for RSV prevention include 
maintaining good personal hygiene, 
avoiding places where crowds gather at 
the time of epidemic seasons, wearing a 
properly fitted surgical mask when going 
outdoors, and observing respiratory 
hygiene etiquette by covering mouth and 
nose when coughing or sneezing.12 

If necessary, parents may consider 
giving their babies RSV antibody injec-
tions for protection (passive immunisa-
tion). Pregnant women may also receive 
RSV vaccination (maternal immunisation) 
so that maternal antibodies can be trans-
ferred to the baby through the placenta. 
The general population may consult their 
doctors based on their clinical needs. 
Adults, particularly those with chronic 
conditions, should consider similar 
preventive measures, including hand 
hygiene, avoiding crowds, maintaining 
good respiratory etiquette, and receiving 
appropriate and timely vaccination (adult 
immunisation).12 

Immunisation in infants 
Possible options for immunisation 
against RSV include (1) infant immunisa-
tion with RSV long-acting monoclonal 
antibodies (mAbs), (2) maternal RSV vac-
cine for pregnant women and (3) infant 
immunisation with short-acting mAbs for 
preterm and high-risk babies. 

During the development of preven-
tive strategies against RSV infection, 
it is important to avoid the binding of 
non-neutralising antibodies or antibodies 
binding to viral antigens at subneutralising 

concentrations without adequately block-
ing or clearing the infection, because 
this can lead to antibody-dependent 
enhancement (ADE) of infection  or ADE 
of disease severity.35,36 

Long-acting mAbs 
Infant immunisation involves the use of 
long-acting mAbs that mimic the antibod-
ies our bodies naturally produce to fight 
infections. mAbs provide passive immu-
nity, which means they offer direct and 
immediate protection without requiring 
the immune system to respond. These 
antibodies are made to target specific 
structures on the surface of pathogens and 
remain in the body for an extended period 
to provide prolonged protection.37,38 

A recently published meta-analysis 
reviewed the real-world effectiveness of 
RSV long-acting mAbs binding to site Ø of 
the RSV prefusion (F) protein. It showed 
that these long-acting mAbs are able to 
reduce RSV-related LRTI, hospitalisation 
and intensive care unit admissions by 
75%, 83% and 81%.39 Proven sustained 
efficacy against RSV disease in infants 
has been demonstrated in pivotal clini-
cal trials with durations of protection at 
least 6 months and with sustained levels 
of RSV-neutralising antibodies through 
1 year.40-44 In another meta-analysis, 
long-acting mAbs were associated with 
reduced LRTI-related hospitalisations 
and emergency department visits in 
infants and young children.45 These find-
ings support the potential of long-acting 
mAbs to reduce respiratory-related mor-
bidity and health care utilisation in young 
children. A study in Spain found that 
universal long-acting mAb prophylaxis 
in infants markedly reduced RSV-related 
hospitalisations and outpatient morbidity, 
with reductions in RSV-related LRTI hos-
pitalisations sustained into the second 
season and with no signal of adverse 
shift in RSV morbidity.46 

Maternal immunisation 
The bivalent RSV prefusion F–targeting 
(RSVpreF) vaccine  used in maternal 
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immunisation contains stabilised prefu-
sion F glycoproteins47 from the two main 
cocirculating antigenic subgroups (RSV-A 
and RSV-B). Maternal immunisation 
involves vaccinating pregnant women 
with the RSVpreF vaccine at specific peri-
ods (recommended gestational ages from 
different societies and countries vary, 
including a recommended gestational 
age to be above 26 weeks, 28 weeks, 
and 32 weeks) to protect both mother 
and infants from infectious diseases. 
When a pregnant woman is vaccinated, 
her immune system produces antibod-
ies against the targeted pathogens, and 
the antibodies are then transferred to 
the foetus through the placenta. The 
transferred antibodies provide passive 
immunity to newborns, protecting them 
during the first few months of life, when 
their immune system is still developing 
and they are most vulnerable to infec-
tions.38,48-50 This strategy is employed to 
protect infants from tetanus, pertussis, 
COVID-19 and influenza. 

A phase 3 clinical study (MATISSE), 
in which the vaccine was administered at 
24–36 weeks gestation, demonstrated 
vaccine efficacy in preventing severe 
LRTI in infants within 90 days (81.8%) 
and 180 days (69.4%) after birth.51,52 
Safety profiles are generally similar to 
placebo. In the real-world setting of 
the first season of vaccine implementa-
tion in England and Scotland, maternal 
RSVpreF vaccination was effective and 
equivalent to trial settings in reducing 
the risk of hospitalisation in infants with 
RSV-associated acute LRTI. The adjusted 
effectiveness of maternal RSVpreF vac-
cination for preventing infant hospitalisa-
tion was 58% for infants whose mothers 
were vaccinated at any time before 
delivery and 72% for infants whose 
mothers were vaccinated more than 14 
days before delivery.53 

The Scientific Committee on 
Vaccine Preventable Disease (SCVPD), 
Centre for Health Protection, Department 
of Health, reached interim consensus on 
the use of RSV vaccination in January 

2025. Although vaccination is effective 
in preventing severe RSV-associated 
lower respiratory tract disease among 
infants born to vaccinated mothers for 
up to 6 months after birth, clinical trial 
data showed a higher percentage of 
preterm births in the vaccinated group. 
Conversely, in a US postmarketing study, 
maternal RSV vaccination did not show 
an increased risk for preterm birth; how-
ever, an increased risk of hypertensive 
disorders of pregnancy was observed. 
Hence, pending additional safety data for 
maternal RSV vaccination, SCVPD does 
not recommend universal vaccination 
for pregnant women. SCVPD is of the 
view that pregnant women may receive 
RSV vaccination to protect their new-
born infants against RSV disease, as an 
individual decision, and under informed 
consent, in consultation with their family 
doctor or the doctor providing them with 
antenatal care.54 

On the other hand, in a cohort 
study of pregnant individuals who deliv-
ered at 32 weeks’ gestation or later, the 
RSVpreF vaccine was not associated 
with an increased risk of preterm birth 
and perinatal outcomes.55 Similarly, a 
recently published large observational 
study in France found no major safety 
concerns associated with RSVpreF vac-
cination during pregnancy.56 

In France, a first season comparison 
evaluated passive infant immunisation 
with a long-acting mAb versus maternal 
vaccination with the RSVpreF vaccine. 
While passive infant immunisation with 
long-acting mAbs was associated with 
lower risks of RSV-related hospitalisation 
and severe outcomes, both approaches 
remain valuable and potentially comple-
mentary strategies for protecting infants, 
particularly as programs evolve to opti-
mise coverage and address varying risk 
profiles.57 

Short-acting mAbs 
RSV prophylaxis with monthly injection 
of short-acting mAbs, which bind to site 
II of the RSV prefusion protein, should be 

considered for 5–6 months after hospital 
discharge among preterm infants born 
at <29 weeks gestational age; it should 
also be considered for children aged <1 
year with haemodynamically significant 
congenital heart disease or bronchopul-
monary dysplasia.58,59 

All the above three preventive strat-
egies (long-acting mAbs, short-acting 
mAbs and maternal immunisation) have 
been proven to be effective in preventing 
RSV LRTI, especially for high-risk infants 
(preterm, with immunocompromised 
condition, or with chronic lung or heart 
disease). 

Immunisation in adults 
The possible options for immunisation 
against RSV in adults aged ≥60 years 
include (1) adjuvanted RSV vaccine and 
(2) non-adjuvanted bivalent RSVpreF 
vaccine. Adjuvanted RSV vaccine is 
approved for use in adults aged 50–59 
years with increased risk due to under-
lying health conditions in Hong Kong, 
while  non-adjuvanted bivalent RSVpreF 
vaccine is also approved for use in adults 
aged 18–59 years with increased risk 
due to underlying health conditions.60,61 
Additionally, adjuvanted RSV vaccine 
in the European Union is approved for 
all adults ≥18 years; extension of this 
broader indication remains under regula-
tory review in Hong Kong.62 

The US Advisory Committee on 
Immunization Practices (ACIP) recom-
mends a single RSV vaccine dose for 
adults aged ≥60 years, particularly those 
with chronic respiratory, cardiovascular, 
renal, hepatic, neurologic, metabolic or 
immunocompromised conditions, based 
on shared clinical decision-making. In 
June 2024, ACIP extended this recom-
mendation to adults aged 50–59 years 
with similar high-risk conditions.63 

Adjuvanted RSV vaccine contains 
an adjuvant that enhances immune 
response, particularly in older or immu-
nocompromised adults, with first-season 
clinical trials showing 82.6% efficacy 
against RSV-related lower respiratory 
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tract disease (LRTD) and 94.1% against 
severe LRTD with ≥2 signs, with protec-
tion sustained for approximately three 
RSV seasons.60,64,65 Bivalent RSVpreF 
vaccine targeting RSV-A and RSV-B pre-
fusion proteins demonstrated protection 
across two RSV seasons. In season 1, VE 
was 65.1% for LRTI with ≥2 symptoms 
and 88.9% for LRTI with ≥3 symptoms. 
In season 2, VE remained high at 55.7% 
for LRTI with ≥2 symptoms and 77.8% 
for LRTI with ≥3 symptoms, with efficacy 
across both seasons reaching 81.5% for 
LRTI with ≥3 symptoms.61,66 

A community-based study showed 
that adjusted RSV VE was 50.8% against 
any RSV infection and 59.8% against 
symptomatic RSV. The study also sug-
gests that a higher antibody level may 
be associated with a reduced risk of RSV 
infection.67  

The SCVPD reached interim con-
sensus in January 2025 that adults aged 
≥75 years living in residential care homes 
may receive a single dose of RSV vaccine 
after consultation with their healthcare 
provider.54 

Although the RSV vaccine has been 
proven effective in preventing RSV infec-
tion, a minor risk of adverse reactions 
remains after vaccination, including the 
potential for Guillain–Barré Syndrome 
(GBS). The risks of GBS following vac-
cination with non-adjuvanted bivalent 
RSV vaccine and adjuvanted RSV vaccine 
were assessed in self-controlled case 
series analyses using risk windows of 
1–42 days after vaccination and control 
windows of 43–90 days after vaccina-
tion. The analyses of all GBS cases based 
on claims data suggest an increased risk 
of GBS during the 42 days following vac-
cination, with an estimated nine excess 
cases of GBS per million doses of non-
adjuvanted bivalent RSVpreF vaccine, as 
well as an estimated seven excess cases 
of GBS per million doses of adjuvanted 
vaccine administered to individuals ≥65 
years of age.  

A more recent study used a data 
platform containing electronic health 

records for more than 270 million 
patients across the United States. For 
vaccine safety analysis, all participants 
aged 60 years or older who received 
the RSV vaccine from 1 July 2023 to 30 
June 2024 were included. Data were 
analysed from August 2024 to March 
2025. The analyses showed a signifi-
cantly higher risk of GBS associated with 
bivalent RSVpreF vaccine, with 18.2 
excess cases per million doses of the 
non-adjuvanted bivalent vaccine, and a 
non-significant increase of 5.2 excess 
cases per million doses of adjuvanted 
vaccines administered to participants 
aged 60 years or older.68 

Background risks of GBS in study 
populations influence excess GBS case 
estimates and may differ between 
studies and analyses within a study, 
precluding direct comparisons of excess 
GBS case estimates from other vaccine 
studies or populations.69,70 For further 
details, please refer to the information 
published by the Hong Kong Drug Office 
on 8 January 2025.71 

Newer product 
On 9 June 2025, the US Food and 
Drug Administration approved another 
long-acting mAb, which acts against 
site IV of the RSV fusion protein for the 
prevention of RSV LRTI in neonates and 
infants born during or entering their first 
RSV season. It is a fully humanised, 
RSV-F protein–specific neutralising mAb 
isolated from primary human memory B 
cells. In preclinical studies, this mAb has 
been shown to bind with high affinity to 
a region on antigenic site IV of the RSV-F 
protein and preferentially to the prefusion 
F conformation interfering with viral 
fusion with host cells. Its epitope on site 
IV is highly conserved among RSV-A and 
RSV-B to protect against both strains, 
with a high barrier to resistance.72 

This site IV RSV fusion protein-
binding mAb is detected in the upper 
respiratory tract with the potential to 
neutralise RSV and prevent development 
of LRTI.73 The Fc region of this mAb 

incorporates half-life-extending YTE 
(three amino acid substitutions in FC 
region 2) substitutions, with the goal of 
providing protection for an RSV season 
with a single dose. 

This mAb demonstrated efficacy 
against mild, moderate, and severe RSV 
disease when administered as a single 
dose for infants of all weights, includ-
ing term and preterm healthy infants 
and those with increased risk for RSV 
disease.72-74 It met the primary efficacy 
endpoint of reducing the incidence of 
medically attended LRTI requiring ≥1 
indicator of LRTI or severity, compared 
with placebo, through 5 months by 
60.4% (p<0.001).3 It also met the key 
secondary efficacy endpoint of reducing 
RSV-associated hospitalisation, com-
pared with placebo, through 5 months 
by 84.2% (p<0.001).74 For the tertiary 
endpoint of RSV LRTI hospitalisation, 
through 6 months, efficacy of 91.2% 
was observed.74 Its safety profile was 
generally comparable to placebo, in 
healthy preterm and full-term infants 
born during or entering their first RSV 
season.74 This product is not yet licensed 
in Hong Kong. 

Evaluation of  RSV 
infection prevention 
strategies 
Prevention of RSV illness in the popula-
tion is a major public health priority. An 
overseas modelling study and cost-
effectiveness analysis has shown that 
both long-acting mAb and maternal 
immunisation could substantially reduce 
the burden of RSV disease in the infant 
population.75,76 Hong Kong needs to 
perform similar health economic studies 
on the health burden of RSV infection in 
babies, young children, adolescents and 
the elderly, to assess the cost–benefit 
ratio regarding the use of various pre-
ventive methods, including maternal 
immunisation, long- and short-acting 
mAbs for children, and RSV vaccines for 
individuals in the community. 
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Clinical Picture articles comprise:

Please email your submissions to carrie.lau@mims.com

International and global 
recommendations 
The World Health Organization identified 
RSV as the most important cause of 
acute LRTI in infants and a significant 
burden in older adults and those with 
underlying conditions, calling for global 
surveillance and vaccine development.77 
In a joint appeal published in The Lancet, 
the World Society for Pediatric Infectious 
Diseases, the Asian Society for Pediatric 
Infectious Diseases, the Asia Pacific 
Pediatric Association, and 41 leading 
scientific and social organisations from 
across the globe are calling on Gavi, the 
Vaccine Alliance, to take urgent action to 
save millions of young lives by protecting 
them against RSV.78 

On 20 November 2025, World 
Children’s Day, the Hong Kong Chinese 
Medical Association, together with 33 
medical and nursing societies, issued the 
joint statement “Caring for Infants and 
Vulnerable Individuals with Respiratory 
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Syncytial Virus (RSV) at Home and Their 
Prevention”79 to increase public aware-
ness on this issue. 

Regarding the detailed recommen-
dations in different regions and countries, 

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

please refer to the relevant local and 
regional experts and societies.
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everyday practice

and
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Novel Therapeutic Approaches to Short Stature 
Guided by Advanced Delineation of Cartilage 
Growth Plate Physiology and Pathophysiologies 
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Physeal growth plate (GP) is the 
primary site for postnatal skeletal 
linear growth, the dysregulation of 

which contributes to various causes of 
clinical short stature (Table 1).1

Since late 19th century, common 
causes of growth failure secondary to 
macronutrient and micronutrient defi-
cits have been defined and effectively 
corrected through remedies including 
structured public health and nutritional 
recommendations.  

Discovery of important endocrine 
systems led to replacement therapy being 
offered to growing persons affected by 
hypothyroidism with improved (catch-up) 
linear growth, among other metabolic 
benefits. 

Severe short stature 
secondary to GH 
deficiency 
In the 1950s, pituitary growth hormone 
(GH) was found to be effective in 

promoting linear growth in subjects 
deficient in GH. In fact, Choh Hao Li (a 
Chinese-American biochemist in UC 
Berkeley) was one of the key persons 
identifying and purifying GH from mam-
malian pituitary gland (including human).2 
The high species specificity of GH (in 
contrast to other peptide hormones like 
insulin) restricted its source for extraction 
to human cadavers, which unfortunately 
dictated its withdrawal in 1985 because 
of neurodegeneration from contaminat-
ing prions.3 

It happened that recombinant 
DNA–based human GH (rhGH) was suc-
cessfully produced and proven effective 
and got approved by the US Food and 
Drug Administration (FDA) in the same 
year, rendering GH supply basically 
unlimited. Clinical studies exploring the 
use of rhGH for promoting height gain in 
various non–GH deficiency (non-GHD) 
short patient groups yielded positive 
results in many of the studies, though 
not in all. Accordingly, indications for GH 
therapy expanded to include children suf-
fering from chronic renal failure, Turner 
syndrome, Prader–Willi syndrome, small-
for-gestation age, SHOX deficiency and 
Noonan syndrome.3 

Of note is that in 2003, the FDA 
approved the use of GH for idiopathic short 
stature (ISS), a heterogenous category 
of children with short stature with still-
undefined pathological causes. Notably, 
the drug’s application for this similar 
clinical indication was disapproved by the 
European Medicines Agency in 2006.3 

In parallel, a small peptide endo-
crine/paracrine factor, insulin-like growth 
factor-1 (IGF-1), had been discovered to 
be working closely with GH physiologi-
cally to promote growth. Eventually, this 
offered another effective peptide factor 

for correcting short stature due to primary 
IGF-1 deficiency (PIGFD), characterised 
by short stature (standard deviation 
score [SDS] ≤3.0), low circulating IGF-1 
concentrations (SDS ≤3.0), and normal or 
elevated GH concentrations.4 

Around the turn of millennium, basic 
research works suggested that while both 
GH and IGF-1 actively promote growth 
plate chondrocyte proliferation and dif-
ferentiation into prehypertrophic and 
hypertrophic chondrocytes, GH serves 
additional functions like stimulating skel-
etal stem cell (residing in the resting zone) 
expansion, thereby recruiting these cells 
into the proliferative and prehypertrophic 
phases of endochondral ossification.5  
Recent studies employing more advanced 
cellular labelling further consolidate such 
conclusion.6 

This could explain why IGF-1 
therapy per se may not be as potent as 
GH in promoting linear growth in non-
PIGFD patients. Hence, more in-depth 
understanding of differential regulation of 
skeletal stem cells through various devel-
opmental stages, which is key to healthy 
osteogenesis, may lead to additional 
innovative strategies like combinational/
sequential use of these and other new 
therapeutic agents. Studies on targeted 
delivery of GH and IGF-1 to the GP have 
recently been reported.7,8 

Delaying GP senescence 
may improve final height 
One crucial physiological linear growth 
checkpoint is closure of the physeal 
GP observed after human puberty (not 
necessarily observed in every mammalian 
species). That this is primarily driven 
by oestrogen in both sexes (instead of 
androgen for males and oestrogen for 
females) was definitively concluded in the 
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Table 1. Growth plate disorders causing short stature. 

I. Primary growth plate disorders  
Intrinsic genetic defects causing a wide range of clinical disorders have been traditionally classified under skeletal dysplasia, often characterised 
by disproportionate short stature and specific radiographic abnormalities.  
With extensive genetic workup being clinically affordable, increasingly more related mutations are found to have milder presentations to the extent that 
some could have been categorised as idiopathic short stature. 

Selected list for illustration

Mechanisms Gene Disease 

A. Paracrine signalling 
Coordinating the functional growth plate organ-
isation into resting (stem cells), proliferating and 
hypertrophic chondrocyte zones in preparation 
for endochondral ossification 

FGFR3 (fibroblast growth factor receptor 3)  Achondroplasia; hypochondroplasia 

CNP (C-type natriuretic peptide) and its receptor, NPR2 Acromesomelic dysplasia, Maroteaux type 

PTHrP (parathyroid hormone-related protein) and 
its receptor, PTH1R  

Jansen's metaphyseal chondrodysplasia; 
Blomstrand chondrodysplasia 

B. Cartilage extracellular matrix  
Offering structural scaffold properties of healthy 
extracellular matrix milieu and mediating 
dynamic regulatory growth factor signalling 

COL2A1 (type II collagen) Spondyloepiphyseal dysplasia congenita; 
spondyloepimetaphyseal dysplasia 

ACAN (aggrecan) Spondyloepimetaphyseal dysplasia, aggrecan 
type; Spondyloepiphyseal dysplasia, Kimberley

COMP (cartilage oligomeric matrix protein) Pseudoachondroplasia; multiple epiphyseal 
dysplasia 

C. Intracellular signalling  
Mediating cellular differentiation (may be 
de-differentiation as well), growth and 
corresponding metabolic functions, and even 
hypertrophic chondrocyte apoptosis to make way 
for osteogenesis

•	 Ras–MAPK signalling PTPN11, KRAS Noonan syndrome

•	 G-protein signalling GNAS Albright hereditary osteodystrophy

•	 Chondrocyte transcription factors

SOX9 Campomelic dwarfism

SHOX Leri–Weill dyschondrosteosis; Langer meso-
melic dysplasia; Madelung deformity

•	 Epigenetic dysregulation KMT2A Wiedemann–Steiner syndrome

D. Extracellular matrix metabolism
GALNS (N-acetylgalactosamine-6-sulfatase) Mucopolysaccharidoses IVA

SLC26A2 (sulfate transporter) Diastrophic dysplasia 

II. Secondary growth plate disorders 
These are caused by extrinsic factors that impair the function of an otherwise intrinsically normal growth plate, more commonly resulting in 
proportionate short stature.

A. Endocrine disorders (hormonal deficiency/excess) 
•	 Growth hormone deficiency and insensitivity, hypothyroidism, glucocorticoid excess (Cushing's syndrome), later phase of precocious puberty

B. Inflammatory and systemic diseases 
•	 Chronic juvenile inflammatory arthritis, chronic kidney disease, inflammatory bowel disease

C. Metabolic and nutritional deficiencies 
•	 Chronic malnutrition/caloric deficiency 
•	 Rickets: nutritional and genetic (eg, vitamin D–dependent rickets)

D. Iatrogenic/toxin-induced 
•	 Glucocorticoid therapy, iron chelation therapy, retinoic acid therapy 
•	 Haematopoietic stem cell transplantation 
•	 Radiation to the spine, cranial radiation



MARCH 2026	 Journal of The Society of Physicians of Hong Kong  |  35

early 1990s, following the delineation of 
oestrogen resistance caused by loss of 
function mutation of oestrogen receptor 
(alpha) in an ever-growing 28-year-old 
man.9 Further work showed that oestro-
gen causes accelerated GP programmed 
senescence, leading to proliferative 
exhaustion, which eventually effects an 
abrupt fusion.10 

Studies were then conducted to 
investigate the use of aromatase inhibitors 
(mainly letrozole and anastrozole) to delay 
GP senescence, to bargain for improving 
final adult height in adolescents. Such 
need often becomes more acute in the 
context of short individuals with rapidly 
advancing/very advanced bone age (eg, 
those with ‘early and fast puberty’) and 
hence, poor predicted adult height. Such 
approach may be adopted in concerned 
individuals, after an informed decision-
making process.11  

Novel therapeutic agents 
for achondroplasia 
Better understanding of the molecular 
mechanisms involved in growth plate 
development has paved the way for 
developing plausible corrective therapeu-
tic strategies.  

In 1994, the gain-of-function muta-
tion of FGF receptors (FGFR3) was proven 
to be responsible for the most common 
human monogenic skeletal dysplasia 
(SD), achondroplasia,12 and a spectrum of 
related SDs, like hypochondroplasia and 
thanatophoric dysplasia. Mutant FGFR3 
constitutively activates the mitogen-
activated protein kinase (MAPK) signalling 
pathway in GP chondrocytes, inhibiting 
endochondral ossification. Targeting the 
overactive receptor and postreceptor 
activities became an obvious focus for 
development of novel therapeutic agents 
for achondroplasia. 

Just within a few years of this 
discovery, overexpressing B-type natri-
uretic peptide (BNP, the second member 
identified after atrial natriuretic peptide) 
in mouse models surreptitiously yielded 
skeletal overgrowth as phenotype. More 

experimental proof that C-type natriuretic 
peptide (CNP) regulates endochondral 
ossification through the guanylyl cyclase 
pathway followed. Finally came the 
groundbreaking evidence that natriuretic 
peptide receptor 2–mediated guanylyl 
cyclase–cyclic guanosine monophos-
phate signalling could inhibit FGFR3 
overactivated MAPK pathway, by crossing 
mice strains overexpressing CNP with 
those with FGFR3 overactivation.13 

Ultimately, clinical studies based 
on such knowledge led to the first CNP 
analog vosoritide (daily subcutaneous 
injection) being approved by the FDA in 
2021 for children over 5 years old and later 
expanded to all ages in 2023.14,15 In addi-
tion, a once-weekly long-acting analog16 is 
currently under FDA review for approval. 

Directly tackling the pathophysiol-
ogy at the receptor level also yielded fruit-
ful results. So infigratinib, an oral selective 
FGFR-receptor inhibitor has been offered 
expedited review by the FDA based on 
related work (Table 2).17

On the other hand, a number of clini-
cal trials are ongoing to study the possible 

efficacy of vosoritide in improving height 
in other short stature groups (Table 3).

Mild phenotypes from 
growth plate disorders  
With expanding ability and increasing 
efficiency in delineating genetic vari-
ants and mutations, exponentially more 
definitive molecular diagnoses have been 
confirmed, revealing a wider phenotypic 
spectrum for many monogenic disorders. 
These include many SDs.  

The ACAN gene – which encodes 
aggrecan, the primary chondroitin sul-
fate proteoglycan found in articular and 
growth plate cartilage – illustrates such a 
modern trend well. Aggrecan is essential 
for structural integrity and functional 
resilience of cartilage. Mutations in ACAN 
are known to cause classic SDs, including 
spondyloepimetaphyseal dysplasia and 
spondyloepiphyseal dysplasia, Kimberley 
type. However, in 2014, heterozygote 
ACAN mutations were found to cause 
human short stature with advanced bone 
age, premature growth cessation and 
early-onset osteoarthritis.18 

Table 2. New therapeutic agents for improving height in achondroplasia. 

Drug Status (FDA) Administration route 

Vosoritide 
(Voxzogo) 

•	Initial approval in November 2021 for patients 5 years 
old or above 

•	Expanded approval in October 2023 for children under 
5 years old

SC (daily) 

Navepegritide 
(TransCon CNP)

Approved on 27 February 2026 for patients 2 years old 
and above SC (weekly) 

Infigratinib Designated breakthrough therapy since September 2024 Oral (daily) 

Table 3. Additional ongoing clinical trials investigating efficacy of vosoritide 
therapy for improving stature beyond achondroplasia. 

Clinical trial registered Disease(s) studied 

NCT05849389 Turner syndrome  

NCT05845749 Mucopolysaccharidosis type IVA and VI 

NCT04219007 Selected genetic causes of short stature (ACAN deficiency, CNP 
deficiency, NPR2, RASopathies, SHOX)

NCT06382155 Idiopathic short stature 

CNP, C-type natriuretic peptide; FDA, US Food and Drug Administration; SC, subcutaneous 

CNP, C-type natriuretic peptide 
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Over the past decade, mutations 
in this gene have been identified in many 
asymptomatic subjects easily labelled 
ISS,19 and many have shown reasonable 
response to GH therapy.20 If selected 
ACAN mutation positivity could be predic-
tive of GH response, and more genes 
share such profile, then an overarching 
diagnostic label of ISS would be less 
sound in the future. 

Mutations of another important 
GP cartilage extracellular matrix protein, 
type 2 collagen, have also demonstrated 
a protean range of clinical phenotypes, 
with clinical guidelines proposed for these 
type 2 collagenopathies.21 It is therefore 
prudent for clinicians taking care of fami-
lies/subjects with short stature be aware 
of these less known clinical presentation 
and features,22 and when appropriate, 
consider additional investigations and 
referral to related specialists.  

Exactly how vigilant (or exhaustive) 
diagnostic workup should be before 
reaching a diagnostic label of ISS and 
being accepted as the basis for choos-
ing a therapeutic agent like GH has long 
been debated by experts in the field.23,24 
Pertaining to relevant genetic workup for 
children with short stature, a set of guide-
lines have recently been proposed by the 
International Growth Genetics Guideline 
Consortium.25 

Old problems, new 
understanding, novel 
solutions 
Not surprisingly, the well-known improve-
ment of linear growth simply by adequate 
nutrition has earned modern scientific 
understandings down to some exact 
molecular and cellular mechanisms.26 

Catch-up growth following correction 
of secondary causes, like glucocorticoid 
excess, has also been donned with 
advanced stem cell perspectives.27 

It is thus reasonable for us to hope 
for more practical solutions for some 
yet-unresolved problems. New solutions 
could stem from better mechanistic, cel-
lular or molecular understandings. While 

the successful development of a new 
class of drug like vosoritide is exemplary, 
we should not be surprised that refined 
understanding of more biology may lead 
to the use of older drugs like GH in a more 
creative and targeted way.28
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H elicobacter pylori is a gram-
negative spiral bacterium that 
infects the epithelial lining of 

the stomach, which was first cultured 
in 1982 by Dr Barry James Marshall and 
Dr John Robin Warren. H. pylori is one 
of the most common human infections 
worldwide. Marshall and Warren also 
demonstrated that H. pylori eradication 
cures gastroduodenal ulcers.1 Chronic 
infection with H. pylori is an important 
cause of gastrointestinal pathology. 
However, children are much less likely 
to develop complications of infection 
than adults. Furthermore, there is no 
evidence that H. pylori eradication 
improves functional gastrointestinal 
pain-related symptoms. As a result, dif-
ferent strategies for screening, diagnosis 
and treatment of H. pylori are used for 
children than for adults. However, once 

a child turns 18 years old, the guidelines 
from adult gastroenterology and infec-
tious disease associations strongly 
recommend eradication therapy for all 
active H. pylori infections with functional 
dyspepsia and prevention of gastric 
cancer. There is challenge for paediatric 
providers in deciding who and when to 
treat. 

Epidemiology of H. pylori 
infection
H. pylori infection is mostly acquired 
during childhood, usually before 10 years 
of age, by intrafamilial transmission. In 
resource-limited countries, infection 
is often acquired even earlier, usually 
before 3 years of age. The infection 
usually persists lifelong, thus increasing 
prevalence with age. Overall, a lower 
prevalence of H. pylori infection has been 
reported in younger people, high-income 
countries, or countries with high levels 
of universal health coverage. Recently, 
the estimated global prevalence of H. 
pylori infection decreased from 58.2% 
(95% CI, 50.7–65.8) in the 1980–1990 
period to 43.1% (95% CI, 40.3–45.9) in 
the 2011–2022 period, with the largest 
decline in the World Health Organization 
(WHO) African region.2 Meta-regression 
analysis showed a 0.39–0.83% decline 
in worldwide prevalence per year. The 
prevalence of H. pylori infection is highest 
in Africa (79.1%), Latin America and the 
Caribbean (63.4%), and Asia (54.7%), 
whereas prevalence is lowest in North 
America (37.1%) and Oceania (24.4%).3 
In Hong Kong, the prevalence was 
54.9% among the healthy blood donors.4 
In children, the prevalence is 40–80% 
in Africa, 30–50% in Latin America, 
12–22% in Asia, and conversely, 15% in 
Australia and 7% in Northern America.5 

The estimated rate of H. pylori infection 
in healthy school children (n=2,480) was 
13.1% by urea breath test in Hong Kong.6 
Among 602 children who underwent 
oesophagogastroduodenoscopy at a 
tertiary centre for peptic ulcer symptoms, 
the H. pylori infection rate decreased 
from 25.6% in 2005 to 12.8% in 2017.7 

Complications of  
H. pylori infection 
Most of the infected patients remain 
asymptomatic. However, 15–20% of H. 
pylori infected patients have peptic ulcer 
diseases. In 2010, globally, 3.5 deaths 
per 100,000 population were caused by 
peptic ulcer disease. There are 5–10% 
infected patients with dyspepsia. A 
subset of H. pylori -infected persons 
experiences changes in the gastric epi-
thelium that, in 1–2% of them, progress 
to non-cardia gastric adenocarcinoma 
or mucosa-associated lymphoid tissue 
lymphoma.8 In 1994, the WHO classified 
H. pylori as a Class 1 carcinogen for its 
causal role in 87% of gastric cancers. In 
2014, the WHO’s International Agency 
for Research on Cancer recommended 
H. pylori eradication as a measure for 
gastric cancer prevention. The American 
College of Gastroenterology has rec-
ommended universal treatment of all 
infected persons since 2017. However, 
still nearly 800,000 new cases of gastric 
cancer worldwide were attributed to 
H. pylori infection. Studies have shown 
that H. pylori may interfere with many 
biological processes and determine 
or influence the occurrence of many 
extraintestinal diseases such as idio-
pathic thrombocytopenic purpura (ITP) 
and iron deficiency anaemia (IDA).9 It also 
contributes to vitamin B12 deficiency, 
insulin resistance, metabolic syndrome, 



38  |  JOURNAL OF THE SOCIETY OF PHYSICIANS OF HONG KONG	 MARCH 2026

diabetes mellitus and non-alcoholic liver 
disease. It may increase the risk of acute 
coronary syndrome, cerebrovascular 
disease, neurodegenerative disease and 
other miscellaneous disorders. Different 
pathogenic mechanisms have been 
hypothesised, including the occurrence 
of molecular mimicry and the induction 
of a low-grade inflammation. These 
associations inform the broader indica-
tions for H. pylori testing in adults as well 
as what has been termed a "screen-and-
treat" management strategy. However, 
in comparison with adults, these compli-
cations are rare in children. Furthermore, 
the causal relationship between H. pylori 
infection and functional gastrointestinal 
symptoms in children is not established.  

Diagnostic evaluation in 
children
The primary goal of clinical investigation 
of gastrointestinal symptoms should be 
to look for the underlying cause of the 
symptoms and not solely the diagnosis 
of H. pylori. Methods of assessment 
include biopsy collection from an 
oesophagogastroduodenoscopy, which 
involves both histological evaluation and 
rapid urease testing, as well as primary 
culture of the organism. Both histological 
evaluation and rapid urease testing have 
high sensitivity and specificity. Primary 
culture of H. pylori carries low sensitivity 
but high specificity. Culture also enables 
antibiotic sensitivity testing, which 
becomes more important due to the rise 
of resistant strains. During oesophago-
gastroduodenoscopy, mucosa of the 
gastrointestinal tract can be inspected 
carefully to evaluate for other possible 
aetiologies or complications of H. pylori 
infection, such as peptic ulcer diseases. 
However, oesophagogastroduodenos-
copy is an invasive procedure that carries 
procedural and sedation/anaesthesia 
risks to patients. Non-invasive tests for 
active infection, including a two-step 
monoclonal faecal antigen test and the 
13C urea breath test (UBT), are more 
attractive to patients and parents. The 

two-step monoclonal faecal antigen 
test is valid for all age groups and is 
preferred for younger children.10 UBT is 
a reliable and accurate non-invasive test 
in children. However, a meta-analysis 
shows that the UBT test is less accurate 
for the diagnosis of H. pylori infection in 
children <6 years old,11 due to the lower 
distribution volume and different CO2 
production rates, technical difficulties 
in swallowing the substrate, and con-
tamination from oral urease-producing 
organisms. Serologic tests do not distin-
guish between active and past infection; 
however, they have very good negative 
predictive value of H. pylori infection.

Molecular tests for H. pylori in 
saliva, dried blood, urine, stool and 
dental biofilm are attractive for paediatric 
populations because of these tests' non-
invasive natures. However, these assays 
have not yet been validated for paediatric 
applications and require additional evalu-
ation across various populations and 
geographic regions. 

To treat or not to treat?  
A challenge for paediatric providers 
is in deciding who and when to treat. 

Worsening antibiotic resistance, poor 
adherence with the eradication regi-
mens, and a potential lack of symptom-
atic benefit (symptomatic improvement 
following eradication therapy is best 
predicted by the presence of peptic ulcer 
disease) further complicate the manage-
ment of this chronic infection in children. 
Eradication regimens are associated 
with adverse events such as cramps, 
diarrhoea, microbiome disruption and 
superinfection with organism (eg, 
Clostridium difficile). In general, the rein-
fection rate is higher in children than in 
adults and may end up with the need for 
retreatment afterwards, even with suc-
cessful eradication initially. Children <5 
years old have an annual recurrence rate 
of 30%, and this rate decreases to 8% in 
children >11 years old.12 Reinfection rate 
also varies among different geographical 
areas. Increased societal development, 
marked by higher life expectancy, edu-
cational attainment, and gross national 
income per capita, was inversely related 
to recurrence rates. For example, rate of 
reinfection was 22.8% in children <10 
years old and 7.1% in children >10 years 
old in Hubei, China.13 On the other hand, 

Table 1. Indications of eradication therapy for Helicobacter pylori infection 
between ESPGHAN/NASPGHAN and JSPGHAN guidelines. 

ESPGHAN/NASPGHAN 2023 JSPGHAN 2020 

Gastric or duodenal ulcers and/or erosions Gastric and/or duodenal ulcers 

Refractory IDA (other causes ruled out) IDA when iron deficiency is recurrent or refrac-
tory to iron supplementation 

Chronic ITP

First-degree relative with gastric cancer First-/Second-degree relative with gastric cancer 

Incidental finding during endoscopy for other 
gastrointestinal diseases, after discussion of 
risks and benefits 

Patients who underwent diagnostic upper gastro-
intestinal endoscopy for abdominal symptoms 

Histological evidence of chronic gastritis/ gastric 
atrophy 

Gastric MALT lymphoma 

Protein-losing gastroenteropathy if other aetiolo-
gies are not found  

ESPGHAN, European Society for Paediatric Gastroenterology Hepatology and Nutrition; IDA, iron-deficiency anaemia; 
ITP, idiopathic thrombocytopenic purpura; JSPGHAN, Japanese Society for Pediatric Gastroenterology, Hepatology 
and Nutrition; MALT, mucosa-associated lymphoid tissue; NASPGHAN, North American Society for Pediatric Gastro-
enterology, Hepatology and Nutrition 
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in Japan and Ireland, rate of reinfection 
for children >5 years old was 2–2.4% 
only.14,15 Consideration of these differ-
ent factors has resulted in guidelines 
from different regions having different 
recommendations. Table 1 shows the 
indications of treatment by ESPGHAN/
NASPGHAN 2023 and JSPGHAN 
2020.16,17 

How to treat? 
If testing is feasible, the choice of therapy 
should be guided by antimicrobial sus-
ceptibility testing and administered with 
the optimal treatment interval. Globally, 
the resistance to common antibiotics 
used in eradication therapy (eg, clarithro-
mycin, metronidazole and quinolones) is 
increasing. According to a meta-analysis 
published in 2018, the prevalence of 
resistance to clarithromycin was 10% 
(95% CI, 5–17) in Hong Kong; the preva-
lence of resistance to metronidazole was 
53% (95% CI, 39–66).18 A single centre 
study in Hong Kong comparing the eradi-
cation rate in 1997–2004 with that of 
2005–2017 found that in all children with 
H. pylori infection treated with 1-week 
triple therapy of clarithromycin 7.5 mg/
kg/dose thrice daily (max. 400 mg/dose), 
amoxicillin 20 mg/kg/dose thrice daily 
(max. 500 mg/dose) and omeprazole 
20 mg twice daily (10 mg twice daily 
for patients <20 kg), the failure rate 
increased from 10% to 29.3%.7 For triple 
therapy, a 14-day course is associated 
with significantly higher eradication 
rates compared with shorter courses 
of therapy. In addition to tolerability and 
compliance of treatment, the degree of 
gastric acid suppression is one of the 
most important factors in determining 
the success of H. pylori eradication. 
Esomeprazole is less susceptible to 
degradation by rapid metabolisers with 
relevant cytochrome polymorphisms 
and therefore is preferred. The treatment 
regimen should be simple to use and 
well tolerated, with good compliance 
and high efficacy (>85%).19 In Hong 
Kong, triple therapy with a proton pump 

inhibitor, clarithromycin/metronidazole, 
and amoxicillin for 14 days remains the 
first-line option in children because of 
the relatively low resistance to clarithro-
mycin in Hong Kong (Table 2). Patients 
allergic to amoxicillin should receive met-
ronidazole instead of amoxicillin. Bismuth 
quadruple therapy can be regarded as 
second-line treatment when antimicro-
bial susceptibility testing is unavailable. 
However, the tolerability and availability 
of bismuth compounds could limit the 
widespread use of bismuth-based ther-
apy.20 Probiotics can be considered for 
prevention of side effects of treatment, 
including diarrhoea, which may enhance 
the eradication rate.21 Eradication should 
also be confirmed after completion of 
treatment for 4–8 weeks.

Conclusion 
In view of the heterogeneity of the 
prevalence, reinfection rate, gastric 
cancer risk, and social economic sta-
tus, a joint decision-making is needed 
between the health provider and family, 
with a thorough discussion regarding the 
potential benefits and risks of treatment. 
Recommendations should just serve as 
general guidelines and principles; they 

Table 2. Treatment regimens for eliminating Helicobacter pylori in children. 

Triple therapy 

•	 PPI 
•	 Amoxicillin 
•	 Clarithromycin/metronidazole 
•	 +/– Probiotics 
For 14 days  

Triple therapy with 
high-dose amoxicillin 
and metronidazole 

•	 PPI 
•	 Amoxicillin 
•	 Metronidazole 
•	 +/– Probiotics
For 14 days  

Bismuth quadruple

•	 PPI 
•	 Amoxicillin 
•	 Bismuth subsalicylate 
•	 Clarithromycin/metronidazole 
•	 +/– Probiotics  
For 10–14 days  

Penicillin allergy
•	 Triple therapy: PPI + CLA + MET 
•	 Bismuth quadruple therapy: bismuth + PPI + tetracycline + MET 

(for children >8 years old)  

CLA, clarithromycin; MET, metronidazole; PPI, proton pump inhibitor 

should not serve as an exclusive proto-
col for all children. Variations, based on 
clinical judgment considering individual, 
family and national circumstances, and 
age are appropriate and important. The 
patients’ values, preferences, goals 
and circumstance should be taken into 
account for the patient‐centred practice, 
which aims to improve the health out-
comes of individual patients.
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