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EVUSHELD is indicated for the pre-exposure prophylaxis of COVID-19 in adults and adolescents aged 12 years and older weighing at least 40 kg.1

*  Based on pharmacokinetic/pharmacodynamic modelling, the time to achieve the minimum protective serum concentration (2.2 μg/mL) is estimated to be 6 hours following IM administration of 150 mg tixagevimab and  
 150 mg cilgavimab into the gluteal region.1

†  Based on population PK modelling and the strong correlation between serum concentrations and neutralising antibody titer over time, the duration of protection following prophylactic administration of a single 300 mg  
 dose of EVUSHELD is estimated to be at least 6 months. In the ongoing PROVENT trial, the primary analysis demonstrated that EVUSHELD significantly reduced the risk of SARS-CoV-2 RT-PCR-positive symptomatic  
 illness (COVID-19) to 77% (95% CI: 46, 90; P<0.001) when compared to placebo (absolute risk EVUSHELD 8/3441 [0.2%] vs placebo 17/1731 [1.0%]). On further evaluation, risk reduction increased to 83% (CI: 66, 91; P<0.001) of  
 developing symptomatic COVID-19 compared with placebo (absolute risk EVUSHELD 11/3441 [0.3%] vs placebo 31/1731 [1.8%]) at the median 6.5-month follow-up.1 

‡ Primary endpoint: A participant was defined as a COVID-19 case if their first case of SARS-CoV-2 RT-PCR–positive symptomatic illness occurred after administration and prior to Day 183.
§ Severe disease was defined as SARS-CoV-2 RT-PCR–positive symptomatic illness characterised by a minimum of either pneumonia (fever, cough, tachypnoea or dyspnoea, and lung infiltrates) or hypoxaemia (SpO2  
 <90% in room air and/or severe respiratory distress) and a WHO Clinical Progression Scale score of 5 or higher.

Introducing EVUSHELD:  A long-acting
monoclonal antibody designed to provide
immediate* and sustained† protection
against COVID-19.1

SHIELD THE
IMMUNOCOMPROMISED.
HELP PREVENT COVID-19.

CI, confidence interval; COVID-19, coronavirus disease 2019; IM, intramuscular; PK, pharmacokinetics; RT-PCR, reverse transcription polymerase chain reaction; SARS-CoV-2, severe acute respiratory 
syndrome coronavirus 2; SpO2, peripheral capillary oxygen saturation; WHO, World Health Organization.

EVUSHELD SIGNIFICANTLY REDUCED THE RISK OF SYMPTOMATIC COVID-19

Reference: 1. EVUSHELD Hong Kong Prescribing Information May 2022.

Please visit contactazmedical.astrazeneca.com, for (1) enquiring Medical Information (MI), (2) reporting Individual Case Safety Report (ICSR) and/or (3) reporting Product Quality Complaint (PQC) to 
AstraZeneca Hong Kong Limited.

AstraZeneca Hong Kong Limited
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Evusheld abbreviated prescribing information
Presentation: EVUSHELD solution for injection 150 mg/1.5 mL + 150 mg/1.5 mL.  Indication: For the pre-exposure prophylaxis of COVID-19 in adults and adolescents aged 12 years and older weighing at least 40 kg.  Dosage: 
Tixagevimab 150 mg and cilgavimab 150 mg must be given as separate sequential intramuscular injections at different injection sites in two different muscles, preferably in the gluteal muscles.Contraindications: 
Hypersensitivity to the active substances or to any of the excipients.  Precautions: Hypersensitivity including anaphylaxis: Serious hypersensitivity reactions, including anaphylaxis, have been observed with monoclonal 
antibodies. If signs and symptoms of a clinically significant hypersensitivity reaction or anaphylaxis occur, immediately discontinue administration and initiate appropriate medicinal products and/or supportive therapy. 
Cardiovascular and/or thrombo-embolic events: A causal relationship between EVUSHELD and these events has not been established. The risks and benefits should be considered prior to initiating EVUSHELD in individuals 
at high risk for cardiovascular or thrombo-embolic events. Clinically significant bleeding disorders: As with any other intramuscular injections, EVUSHELD should be given with caution to patients with thrombocytopenia 
or any coagulation disorder. Antiviral resistance: The clinical trials with EVUSHELD were conducted when Alpha, Beta, Gamma and Delta variants were predominant. Efficacy of tixagevimab and cilgavimab against some 
circulating SARS-CoV-2 variants with decreased in-vitro susceptibility is uncertain. COVID-19 vaccines: Pre-exposure prophylaxis with EVUSHELD is not a substitute for vaccination in individuals for whom COVID-19 vaccination 
is recommended.  Undesirable effects: Injection site reactions and hypersensitivity.  Full local prescribing information is available upon request. 
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NO HOSPITALISATIONS, 
DEATHS OR CASES OF 
SEVERE COVID-19§ 

at 6 months with EVUSHELD
compared with 1 event (0.1%) 
among participants who
received the placebo. 
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In 1902, the US Army Medical Corps 
adopted the caduceus on its logo. 
From then on, the caduceus became 
very popular and was used by many 
medical institutions. However, this 
arose from a misinterpretation. The 
initial proponents, Capt. Frederick 
P Reynolds and Col. John R von 
Hoff, were believed to have used 

United States Army Medical Corps logo 
with caduceus; its adoption in 1902 was 
championed by Capt. Frederick P Reynolds 
and Col. John R von Hoff for the  
non-combatant status of the symbol.

EditorialEditorial

Pictorial Medical History (41)

the caduceus, the wane of Mercury, to 
signify the peaceful and non-combatant 
status of the Corps’ medical personnel 
(Mercury was the god of envoys and his 
wane was initially an olive branch carried 
by Roman envoys to signify truce and 
neutrality). A red cross was not used 
because it represented the Swiss flag, 
which should not be used for American 
personnel. However, the confusion 
grew and, over the last 100 years,  
medical institutions have adopted the 
caduceus without regard for its true origin  
and meaning.

M ycoplasma genitalium (MG) 
has a reported prevalence of 
4–38% in patients attending 

sexually transmitted infection (STI) clinics, 
and antibiotic resistance in this pathogen 
has been rising, warns Dr Andrew Wong. 
Most MG cases are asymptomatic while 
some present as urethritis, chronic pros-
tatitis, pelvic inflammatory disease and 
as co-infections with other STIs. It may 
also be associated with reactive arthritis. 

β-lactams are not useful and resistance 
to both macrolides and fluoroquinolones 
is on the rise. A proposed two-stage 
treatment approach is outlined.  

About half of Acinetobacter isolates 
in Hong Kong are carbapenem-resistant 
Acinetobacter (CRA). CRA is often also 
resistant to fluoroquinolones, amino-
glycosides and cotrimoxazole, cautions 
Dr Choi KW. Carbapenem-resistant 
Enterobacteriaceae (CRE), eg, Escherichia 

coli and Klebsiella, is also emerging. 
Judicious use of newer antimicrobial 
agents is discussed. 

Like other infectious agents, the 
emergence of resistance in malaria 
is increasing. Even so-called ‘benign 
malaria’–Plasmodium vivax–is often 
deadly, emphasises Professor John 
Simon. Malaria cases and resistant spe-
cies can also be found in Southeast Asia. 
Prevention is thus increasingly important. 
The use of DEET insect repellents can 
reduce the incidence of malaria by up to 
50%. The concentration of DEET should 
be <10% for children. Other prophylactic 
approaches and advice on special groups, 
such as children and pregnant women, 
are shared. 
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Mycoplasma genitalium Infection:  
An Emerging Sexually Transmitted Superbug 
Not to Be Ignored

 
 

Introduction  
Mycoplasma genitalium (MG), first iso-
lated in 1981, is the smallest prokaryotic 
self-replicating bacterium and is an 
emerging cause of sexually transmitted 
infections (STIs) in both men and women. 
While most infections are asymptomatic, 
there is mounting evidence that MG is 
associated with serious genitourinary 
and reproductive health morbidity.1 
Transmission is mainly by genital–genital 
mucosal contact, but MG has also been 
detected in the ano-rectal region. 
Carriage in the oropharynx is uncommon, 
and oral sex is not thought to contribute 
much to transmission. Its prevalence was 
estimated at around 1% in the general 
population of high-income countries and 
4% for low-income countries.2 Among 
STI clinic attendees in various countries, 
prevalence ranged from 4–38%.3,4–6 In 

recent years, increasing antibiotic resis-
tance has been detected in MG. In my 
clinical practice, I commonly encounter 
patients who have difficult-to-treat MG 
infections despite courses of antibiotics.  

Spectrum of disease in 
men 
The most common clinical manifesta-
tion of MG infection among males is 
non-gonococcal urethritis (NGU). MG 
has been detected in the urethras of 
15–25% of men with symptomatic NGU 
compared with about 5–10% of those 
without disease (odds ratio [OR] 5.5, 
95% confidence interval [CI] 4.3–7.0).7 

A study reported that 4% of biop-
sies from men with chronic prostatitis 
were positive for MG by polymerase 
chain reaction.8 A mainland Chinese study 
found 10% of men with clinical prostatitis 
had evidence of prostate infection by 
MG, compared with only 3% of controls 
(p=0.005).9 Male cases of MG infection 
may also be complicated with epididymo-
orchitis and balanoposthitis. 

Among men who have sex with men 
(MSM), bacterial loads of MG were higher 
in those with symptoms of proctitis than 
those without, suggesting a potential 
association.10 In one study, one in seven 
MSM treated for rectal Chlamydia tracho-
matis or Neisseria gonorrhoeae also had 
undiagnosed MG infection.11 

Spectrum of disease in 
women
The majority of infected women are 
asymptomatic. MG is a causative agent 
of cervicitis, pelvic inflammatory disease 
(PID), spontaneous abortion and preterm 
birth. There is also a possible association 
with tubal factor infertility. In a meta- 
analysis of 10 studies, the pooled OR for 

PID among females with MG infection 
was 2.14 (95% CI 1.31–3.49).12 Clinical 
signs and symptoms of MG-associated 
PID are indistinguishable from PID due 
to other organisms, for example, C. 
trachomatis.

In both sexes, there is increased co-
infection by other bacterial STIs and HIV 
with MG. MG may enhance transmission 
of HIV by compromising the integrity of 
the endocervical epithelial barrier and by 
activating HIV target cells.8 Furthermore, 
MG may be associated with sexually 
acquired reactive arthritis in both sexes. 

Escalating resistance 
issues in M. genitalium
One of the reasons for the widespread 
increase in macrolide resistance is 
the indiscriminate use of a 1 g dose of 
azithromycin to treat STIs. This has led 
to development of a de novo mutation in 
the 23S ribosomal RNA gene of MG. The 
prevalence of this mutation increased 
more than a five-fold – from 10% to more 
than 50% – from 2010 to 2016.13 In the 
same period, the overall prevalences of 
mutations associated with fluoroquino-
lone resistance and dual resistance were 
7.7% and 2.8%, respectively.9 In some 
regions like Asia-Pacific and in China, 
both macrolide and fluoroquinolone resis-
tance rates can be as high as 70%.14,15 A 
recent local study based on endocervical 
samples from the Social Hygiene Service 
of the Department of Health showed 
that MG was detected in 7.4% of 285 
samples. Macrolide and fluoroquinolone 
resistance-mediating mutations were 
detected in 42.1% and 65.0% of MG iso-
lates, respectively. Dual resistance was 
also detected in all macrolide-resistant 
strains.16 However, it should be noted that 
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not all mutations are strongly associated 
with fluoroquinolone failure.17

Management 
Currently, there is no evidence that 
screening of asymptomatic individuals 
will be of benefit, but asymptomatic part-
ners of individuals with disease caused 
by MG should be screened to reduce re-
infection of the index case. Diagnosis is 
mainly through nucleic acid amplification 
tests that detect MG-specific molecular 
materials in clinical specimens. For men, 
first void urine is preferred; for women, 
vulvovaginal swabs are preferred although 
urine or an endocervical swab can also 
be used. Currently, MG testing is not 
routinely available in the public healthcare 
sector in Hong Kong. 

Due to its lack of a cell wall, anti-
biotics targeting cell wall synthesis (for 
example, β-lactams including penicillins, 
cephalosporins or carbapenems) are not 
useful against MG. Among the com-
monly used antibiotics, azithromycin 
and moxifloxacin are showing increasing 
resistance. When given as monotherapy, 
doxycycline has a poor efficacy rate of 
about 40%, but there is evidence that 
prior treatment with doxycycline, followed 
by another antibiotic, may help to reduce 
organism load and facilitate organism 
clearance. Hence, a two-stage treatment 
approach has been proposed whereby 
doxycycline treatment is followed by 
either azithromycin or moxifloxacin to 
improve cure. Macrolide resistance test-
ing should be done whenever possible to 
guide the choice of the second antibiotic. 
If resistance testing is available, the 
2021 US Centers for Disease Control 
and Prevention (CDC) guidelines recom-
mended the following regimens18:

•  If macrolide sensitive: 

Doxycycline 100 mg orally twice 
daily for 7 days, followed by 
azithromycin 1 g orally initial dose, 
then 500 mg orally daily for  
3 additional days (2.5 g total)

•  If macrolide resistant: 

Doxycycline 100 mg orally twice 

daily for 7 days followed by 
moxifloxacin 400 mg orally daily 
for 7 days
If resistance testing is not available, 

MG may be treated as for resistant strains. 
Although most strains are sensitive 

to moxifloxacin, adverse effect profile, 
cost and propensity to drive further 
resistance must be considered when 
selecting a treatment regimen. Regarding 
the duration of moxifloxacin treatment, a 
recent meta-analysis found no significant 
difference between 7- and 10-day regi-
mens, although more treatment failures 
occurred in the 7-day groups.19 A 10-day 
regimen is preferred by some guidelines.3 
The two-stage treatment approach is used 
by the Australian and British guidelines,3,20 
whereas the European guidelines main-
tain the use of single agents as first-line 
treatment for uncomplicated infections.21 
One should be prudent when prescribing 
azithromycin or moxifloxacin to patients 
already on medications that may prolong 
the QT interval. Patients should also be 
warned of early manifestations of poten-
tial side effects of moxifloxacin, a fluroqui-
nolone antibiotic that may affect tendons, 
muscles, bones and the nervous system. 
In settings when resistance testing is not 
available and use of moxifloxacin is not 
feasible, the doxycycline plus azithromy-
cin regimen mentioned earlier may be 
used, followed by test of cure (TOC). If 
symptoms persist or TOC fails, patients 
need to be referred for expert consulta-
tion. In men, chronic prostatitis has to be 
considered.9 

Treatment of other more compli-
cated conditions that may be linked to 
MG will depend on whether concomitant 
organisms are found. For PID, doxycycline 
100 mg twice daily for 14 days is one of the 
currently recommended initial empirical  
therapies. If MG is detected, moxifloxacin 
for 14 days must be added to eradicate 
the organism, although no studies have 
assessed the benefits of MG treatment in 
PID. Proctitis due to MG should be man-
aged as for urogenital infections. A longer 
duration (14 days) of moxifloxacin may be 

needed for severe proctitis. 
A TOC should be performed in all 

patients at least 3 weeks after treatment 
completion. Patients should be advised 
to abstain from sexual intercourse until 
the TOC of index and contact cases are 
negative. In case of treatment failure, 
the possibility of re-infection needs to be 
excluded and compliance with medica-
tions verified.

Future research 
Only limited options are available for 
treatment failures, and there is no optimal 
treatment after failure of macrolide- and 
fluroquinolone-based therapy. Some 
options mentioned in overseas studies 
include doxycycline followed by pristina-
mycin,22 pristinamycin,22 minocycline,23 
doxycycline with sitafloxacin,20 and lefam-
ulin.24 However, most of these agents, 
except minocycline and doxycycline, are 
not registered in Hong Kong and their 
clinical efficacy against MG is still under 
evaluation. Among them, pristinamycin 
is the best evaluated third-line treatment 
but has a cure rate of only around 75%.25

We also need more information 
on the natural course of MG infection 
estimating the consequences of asymp-
tomatic infections to inform public health 
policy related to testing and treatment. 
More affordable and easily accessible 
tools, preferably point-of-care tests, for 
diagnosis and resistance testing are 
needed to stem the tide of resistance 
issues. 

Summary
The rapidly increasing resistance of MG 
with few treatment options is an immi-
nent public health and clinical problem. 
Aetiology-driven treatment based on 
resistance testing would be the priority 
strategy until newer treatment options 
become available. Use of inadequate 
treatment regimens should be avoided 
for patients requiring therapy, lest resis-
tance problems be aggravated. 

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org
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Medicine, History and Art (16)

Removing the Stone of Folly

I n the middle ages, madness 

was believed to be caused by 

the growth or presence of a 

stone in the brain. The treatment 

was to have the stone removed.

Jan Sanders van 
Hemessen, Wellcome 

Library, England

Past articles in this series can 
be seen on the website under 
“Specialty Index”.

In this painting, the quack 

surgeon performs a craniotomy, 

claiming that the stone of folly has 

been removed from the patient.
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Management of Multidrug-Resistant Gram-Negative Infections: 
Focus on Carbapenem-Resistant Enterobacteriaceae and 
Carbapenem-Resistant Acinetobacter 

 
 

Introduction
The rise in antimicrobial resistance contin-
ues to be a global crisis and a serious threat 
to human health. In 2017, the World Health 
Organization published a list of resistant 
bacteria for which new antibiotics were 
urgently needed. Of these bacteria, three 
are listed as ‘critical’—the highest level of 
concern—and all three are Gram negative 
and carbapenem resistant.1 Resistance to 
carbapenems is often a surrogate marker 
of multidrug resistance, and its impact 
on clinical outcomes is most apparent in 
critically ill and other high-risk patients. 
This review focuses on carbapenem-
resistant Enterobacteriaceae (CRE) and 
carbapenem-resistant Acinetobacter 
(CRA), covering their local epidemiology, 
mechanisms of resistance and newer 
treatment options.

Local epidemiology
In Hong Kong, CRA has a long-established 
niche in the public healthcare system. 
Based on surveillance data from the 
Centre for Health Protection (CHP) for 
the 5-year period from 2017 to 2021, CRA 
constituted 39.7–58.3% of Acinetobacter 
species isolated from blood and 42.7–
50.8% of Acinetobacter species isolated 
from all clinical specimens.2 On the other 
hand, CRE is an emerging pathogen in 
Hong Kong. Taking Escherichia coli as 
an example, 0.1–0.4% of blood isolates 
and 0.4–1.8% of isolates from all clinical 
specimens during the period 2017 to 
2022 exhibited reduced susceptibility 
to carbapenems. For Klebsiella species, 
reduced susceptibility to carbapenems 
was found in 1.0–1.7% of isolates from 
all clinical specimens during the same 
period.3 

In comparison, data from the China 
Antimicrobial Surveillance Network in 
2017 showed that 71.4% of Acinetobacter 
species and 10% of Enterobacteriaceae 
isolates were resistant to carbapenems.4

Mechanisms of 
resistance and risk 
factors for acquisition
The three main mechanisms that 
confer resistance to carbapenems in 
Gram-negative bacteria are production 
of carbapenemase, altered outer mem-
brane permeability and over-expression 
of efflux pumps. The most problematic 
and relevant resistance mechanism is 
carbapenemase, a group of enzymes 
that confer resistance to a broad 
range of β-lactam antibiotics including  
penicillins, cephalosporins and carbapen-
ems. Carbapenemase-producing Gram-
negative bacteria have spread across 
the world, and a wide range of enzymes 

have been identified. Some examples 
are the serine β-lactamases; Klebsiella 
pneumoniae carbapenemase (KPC) 
(Ambler class A); metallo-β-lactamase 
(MBL), including New Delhi MBL (NDM) 
or Verona integron-encoded MBL (VIM); 
imipenemase (IMP) (Ambler class B); and 
OXA carbapenemase (Ambler class D). 
KPC, NDM and OXA carbapenemases 
are among the carbapenem resistance 
mechanisms of greatest concern.5

Carbapenem resistance in Acineto-
bacter species is commonly mediated 
by OXA β-lactamases. In addition, 
over-expression of efflux pumps (eg, 
AdeABC) is another important contributor 
to carbapenem resistance.6 CRA is often 
resistant to other classes of antibiotics, 
including fluoroquinolones, aminoglyco-
sides and cotrimoxazole. A local study 
on risk factors for colonisation identified 
fluoroquinolone use in the preceding 6 
months as the single most important 
influence on high bacterial load in 
patients with nasal and gastrointestinal 
colonisation by multidrug-resistant (MDR) 
A. baumannii.7 

Carbapenemase-producing Entero-
bacteriaceae (CPE) have been rife in many 
parts of the world and are also increas-
ingly recognised in Hong Kong. A local 
study in 2016 on 92 carbapenem-resistant 
E. coli (n=21) and K. pneumoniae (n=71) 
isolates demonstrated that porin loss 
combined with AmpC and/or CTX-M type 
extended-spectrum β-lactamase (ESBL) 
was the major mechanism of carbapenem 
resistance in the study population; 10% of 
isolates were genotypic carbapenemase-
producing as confirmed by polymerase 
chain reaction.8 In another local study 
that screened 199,192 faecal specimens 
from 77,194 patients during the period  
1 July 2011 to 30 June 2019, the incidence 
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of CPE per 1,000 patient admissions 
increased significantly from 0.01 to 1.9. 
Exposure to wet markets >3 times per 
week to purchase raw pork, beef, chicken 
and vegetables was significantly associ-
ated with community acquisition of CPE.9 

Newer antimicrobial 
agents
Evidence to support the use of older 
antimicrobials, either alone or in combina-
tions, for treating carbapenem-resistant 
Gram-negative infections is often based 
on data from retrospective studies. The 
safety profiles and limitations of these 
agents are well known; in this context, 
they often negatively impact patient 
outcomes. These agents include colistin, 
fosfomycin, tigecycline, aminoglycosides 
and high-dose carbapenems.

Several newer antimicrobial agents 
that are active against carbapenem-resis-
tant Gram-negative infections are now 
available. Judicious use of these agents 
will improve patient outcomes. Below is 
a summary of the characteristics of these 
antimicrobials, and the Table summarises 
their targets and approved indications.

1. Ceftazidime–avibactam
Avibactam belongs to a new class of 
β-lactamase inhibitors called diazabi-
cyclooctanes. It works by reversibly bind-
ing to β-lactamase enzymes, allowing 
for the recycling and rebinding of ESBL, 
which restores the activity of ceftazidime 
potentially over 1,000-fold. The spectrum 
of its coverage ranges across Ambler 
classes A (ESBL, KPC), C (AmpC) and 
D (OXA-48). Ceftazidime–avibactam, 
given alone or in combination with other 
agents, was superior to other treatments, 
including carbapenem plus aminoglyco-
side, colistin and other regimens, against 
carbapenem-resistant K. pneumoniae 
bloodstream infections.10 In patients with 
KPC-producing K. pneumoniae infections, 
ceftazidime–avibactam proved to be a 
reasonable alternative to colistin and was 
associated with a lower risk of nephrotox-
icity.11 Ceftazidime–avibactam is also the 

preferred agent for the treatment of infec-
tions caused by OXA-48–producing CRE.12

2. Imipenem–relebactam
Relebactam is structurally related to 
avibactam. It is active against Ambler 
class A and C carbapenemases. When 
combined with imipenem, it restores the 
latter’s activity against the KPC-producing 
K. pneumoniae and Pseudomonas 
aeruginosa. RESTORE-IM1 was a phase 
3 randomised controlled trial evaluating 
the efficacy of imipenem–relebactam 
compared with colistin–imipenem for 
imipenem–non-susceptible infections 
in patients with hospital-acquired 
pneumonia (HAP), ventilator-associated 
pneumonia (VAP), complicated urinary 
tract infections (cUTI) or complicated 
intra-abdominal infections (cIAI). The 
commonest pathogens identified were 
P. aeruginosa (77%) and K. pneumoniae 
(16%) with ESBL, AmpC, KPC and OXA 
β-lactamases. Clinical response rates 
were similar in both treatment arms 
(71.4% in the imipenem–relebactam arm 
vs 70.0% in the imipenem–colistin arm). 
The best clinical response was observed 
in patients with HAP or VAP receiving imi-
penem–relebactam. A striking difference 
was observed in treatment success for 
infections due to P. aeruginosa, with 81% 
of imipenem–relebactam-treated patients 
having a favourable response (vs 63% of 
patients receiving imipenem–colistin). 
Furthermore, all-cause mortality was 
20% lower in the imipenem–relebactam 
group and significantly fewer nephrotoxic 
events were reported compared with the 
imipenem–colistin group.13

3. Meropenem–vaborbactam
Vaborbactam is a first-in-class boronic 
acid inhibitor that is active against 
carbapenemases of Ambler classes A 
and C. The combination of meropenem 
and vaborbactam had excellent in 
vitro activity against KPC-producing 
Enterobacteriaceae. This combination was 
shown to be non-inferior to piperacillin– 
tazobactam in treating cUTI in the phase 

3, randomised, controlled TANGO I trial.14 
In the TANGO II trial, the efficacy of 
meropenem–vaborbactam was evaluated 
against best available treatment for HAP/
VAP caused by CRE and returned a higher 
clinical cure rate than best available 
treatment.15

4. Cefiderocol
Cefiderocol is a novel, first-in-class sid-
erophore cephalosporin. Its mechanism 
of action is analogous to a trojan horse; 
by binding to iron needed for cell survival, 
it gains entry to the bacterial periplasmic 
space.16 Cefiderocol is active in vitro 
against a variety of Ambler class A, C and 
D carbapenemases, and it is the first agent 
with activity against class B carbapen-
emases. As a result of these unique prop-
erties, cefiderocol is active against many 
MDR Gram-negative bacilli, including 
MDR Enterobacteriaceae, P. aeruginosa, 
A. baumannii and Stenotrophomonas 
maltophilia. Its safety and tolerability 
profile is generally comparable to that of 
other cephalosporins. Cefiderocol was 
evaluated in the CREDIBLE-CR study, 
a phase 3 clinical trial comparing its 
effectiveness with that of best available 
therapy in patients with pneumonia, cUTI 
or bloodstream infections (BSI) caused 
by carbapenem-resistant Gram-negative 
pathogens. The respective clinical cure 
rates for cefiderocol versus best available 
therapy for pneumonia, cUTI and BSI 
were 50.0% vs 52.6%, 70.6% vs 60.0% 
and 43.5% vs 42.9%. However, all-cause 
mortality was higher in patients who 
received cefiderocol than in those who 
received best available therapy.17 Being 
positioned as a reserved antimicrobial 
agent, cefiderocol was approved in the 
USA and Europe for the treatment of 
infections caused by Gram-negative 
microorganisms in patients aged 18 years 
or older who have limited or no alterna-
tive treatment options.

5. Eravacycline
Eravacycline is a fluorocycline antibiotic 
that works by inhibiting the 30S ribosomal 
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subunit. It has a broad spectrum of 
coverage in vitro against CRE, methicillin-
resistant Staphylococcus aureus, A. 
baumannii and vancomycin-resistant 
Enterococcus. Eravacycline is gener-
ally well tolerated; the most common 
adverse events are nausea, vomiting 
and infusion site reactions. IGNITE1 
and 4 were randomised, double-blind 
studies evaluating the clinical cure rates 
of eravacycline versus carbapenems in 
patients with cIAI. In both studies, non-
inferiority criteria were met.18,19 IGNITE2 
and 3 were phase 3, randomised, multi-
centre, double-blind clinical trials in cUTIs 
comparing eravacycline with levofloxacin 
and ertapenem, respectively. They failed 
to meet the non-inferiority criteria and the 
UTI indication was subsequently with-
drawn. While the failure in the IGNITE2 
and 3 trials may be attributed to the 
lower dose of eravacycline employed in 
cUTI compared with the cIAI trial, there 
are additional concerns about the clinical 
efficacy of the tetracycline class in UTI. 
Nevertheless, eravacycline represents a 
valuable therapeutic option for patients 
who cannot tolerate β-lactams and plays 
a potential role in the treatment of infec-
tions caused by CRA.

6. Plazomicin
Plazomicin is a semisynthetic aminogly-
coside that acts by inhibition of protein 
synthesis. Due to its stability against 
strains that express aminoglycoside-
modifying enzymes, plazomicin is  
active against MDR Enterobacteriaceae. 
However, it is less active against bacte-
ria that harbour ribosomal ribonucleic 
acid methyltransferases, in particular 
non-fermenting Gram-negative bacteria 
and some strains of Enterobacteriaceae 
that possess NDM-1 carbapenemase. 
Although plazomicin is less potent in vitro 
against non-fermenters, OXA-producing 
A. baumannii resistant to other aminogly-
cosides may be susceptible to plazomi-
cin.20 In the phase 3 EPIC trial, plazomicin 
was non-inferior to meropenem in the 
treatment of patients with cUTI.21 The 

phase 3 CARE study evaluated plazomicin 
in patients with serious infections caused 
by CRE. Although the trial was terminated 
prematurely because of a low enrolment 
rate, plazomicin was shown to reduce the 
all-cause mortality rate at 28 days com-
pared with colistin (24% vs 50%, 95% CI 
–55% to 6%).22 The side effect profile of 
plazomicin is commensurate with other 
aminoglycosides. Potential nephrotoxic-
ity, ototoxicity, neuromuscular blockade 
and foetal harm have been included in a 
boxed warning despite scarce data from 
clinical trials. 

How to choose among 
these new antimicrobial 
agents for managing 
infections due to CRA 
and CRE?
Local epidemiology, risk factors for 
acquisition, prior culture results, history 
of exposure to antibiotics, type of current 
infection and infection severity are among 
the factors to consider in deciding the 
empirical therapy; this should be further 

Table. Summary of targets and approved indications for selected antimicrobials.

Antimicrobial agent Targets Approved indications in 
Europe and/ or the US

Ceftazidime–avibactam MDR Enterobacteriaceae,
P. aeruginosa

BSI, cIAI, cUTI (including 
pyelonephritis), HAP, VAP

Imipenem–relebactam MDR K. pneumoniae,  
P. aeruginosa

cUTI, cIAI, HAP, VAP

Meropenem–vaborbactam CR Enterobacteriaceae
(Ambler class A and C)

BSI, cIAI, cUTI (including 
pyelonephritis), HAP, VAP

Cefiderocol CR/MDR Enterobacteriaceae,  
P. aeruginosa, A. baumannii

cUTI (including pyelonephritis)

Eravacycline CR Enterobacteriaceae, MRSA,  
A. baumannii, VRE

cIAI

Plazomicin MDR E. coli, K. pneumoniae,
P. mirabilis

cUTI (including pyelonephritis)

BSI, bloodstream infection; cIAI, complicated intrabdominal infection; CR, carbapenem resistant; cUTI, complicated 
urinary tract infection; HAP, hospital-acquired pneumonia; MRSA, methicillin-resistant Staphylococcus aureus; MDR, 
multidrug resistant; VAP, ventilator-associated pneumonia; VRE, vancomycin-resistant Enterococcus

guided by results of the microbiological 
work-up. For CRE, ceftazidime–avibactam 
can provide coverage of bacteria harbour-
ing Ambler classes A, C and D carbapen-
emases, both imipenem–relebactam and 
meropenem–vaborbactam can cover 
organisms with class A and C enzymes, 
and cefiderocol is suitable for pathogens 
posessing classes A, B and D enzymes. 
For CRA, cefiderocol-based treatment 
is often necessary. Eravacycline can be 
considered as an alternative to a β-lactam 
in managing patients with cIAI, whereas 
plazomicin can be used for the manage-
ment of cUTI. 

It is imperative to limit the use of 
these precious antibiotics as empirical 
treatments and focus on microbiological 
documentation of infections; this will help 
preserve their longevity in our armamen-
tarium against MDR pathogens.

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org
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Latest Updates on the Prevention of Malaria

  
  

Introduction
Travel will increase as we learn to “live 
with COVID” and we will see more cases 
of malaria among travellers. Climate 
change is set to increase the range of the 
Anopheles vectors and is another reason 
why we may expect to see an increasing 
number of malaria cases among travellers. 
In 2020, there were an estimated 241 mil-
lion cases of malaria, mainly Plasmodium 
falciparum, with 627,000 deaths glob-
ally.1 Of these, 95% of cases and 96% 
of deaths occurred in the World Health 
Organization (WHO) African Region.1 
Malaria, of any sort, can kill. P. falciparum, 
also known as malignant tertian malaria, 
causes the most deaths in travellers. 
Plasmodium vivax, known incorrectly as 
benign tertian malaria, is often deadly and 
was acknowledged as such in 2015 by 
the WHO. Children aged <5 years are the 
most vulnerable and accounted for 80% 

of all malaria deaths in Africa in 2020.1 The 
death rate in travellers is 5–10%. Malaria 
is becoming increasingly difficult to cure 
due to the emergence of resistance, and 
increasing emphasis should be put on 
prevention. 

Plasmodium species and 
disease severity
There are six Plasmodium species that 
infect humans: P. falciparum, P. vivax,  
P. ovale, P. malariae, P. knowlesi and  
P. cynomolgi. The last two species are 
found in macaques in Southeast Asia. 

P. vivax is the most widely distrib-
uted malaria parasite globally but is largely 
absent in Africa due to the high prevalence 
of the Duffy-negative phenotype in the 
indigenous population. However, it has 
a relatively high prevalence in Ethiopia, 
Eritrea and Mauritania. P. vivax  may cause 
severe manifestations such as acute 
respiratory distress syndrome (ARDS), 
retinal haemorrhages, coma, splenic 
rupture or infarction, thrombocytopenia, 
acute renal failure, shock, myocarditis, 
acute inflammatory demyelinating poly-
neuropathy (AIDP; a form of Guillain-Barre 
syndrome) and acalculous cholecystitis.2 

In Papua New Guinea (PNG), 1.6% of 
those hospitalised with P. vivax mono-
infection subsequently died from it.

P. ovale is endemic to tropical 
Western Africa and, although it is rela-
tively unusual outside Africa, it is found 
rarely in the Philippines, Indonesia and 
PNG. P. ovale can be severe in 5.3% of 
cases, with a mortality rate of 0.15%.  

P. knowlesi (‘simian’ malaria) was 
first described in humans in Sarawak in 
2004; since then, cases have been found 
throughout Southeast Asia. It may cause 
multisystem failure and is rapidly fatal due 
to a short asexual cycle of 24 hours.  

P. malariae has a wide global distri-
bution and is present in South America, 
Asia and Africa. It is also called benign 
quartan malaria. Although it is the least 
dangerous of the Plasmodium spe-
cies, it can cause nephrotic syndrome 
and severe anaemia and persist in the 
blood for decades. It is not classed as a 
‘relapsing’ malaria because there are no 
hypnozoite forms, but it can recrudesce 
due to the survival in red cells. 

Resistance
P. falciparum is resistant to chloroquine 
almost everywhere and is resistant to 
mefloquine in Southeast Asia. Partial 
resistance to artemisinin, as evidenced 
by increased parasite clearance times 
(PCT) of circulating ring forms, was 
confirmed on the Thai–Cambodian border 
in 2006 and is now present throughout 
the Greater Mekong Region (GMR) and 
Myanmar.3 Artemisinin resistance muta-
tions were present in 20% of isolated 
parasites in Rwanda in 2018 and in 11% 
in northern Uganda in 2019.4 Resistance 
would have been worse if the WHO had 
not banned artemisinin monotherapy in 
2006. Chloroquine-resistant vivax malaria 
(CRVM) is increasing in Southeast Asia, 
Ethiopia and Madagascar. There is no firm 
evidence of primaquine-resistant vivax 
malaria (PRVM).  

Prevention
Prevention has thus become increasingly 
important. Prevention may involve the 
use of vaccination, physical measures, 
monoclonal antibodies (mAbs) and 
chemoprophylaxis. The RTS,S/AS01 
(Mosquirix™) vaccine recommended by 
the WHO in October 2021 for African chil-
dren has reduced life-threatening malaria 
by 30% but has a protective efficacy of 
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only 36.3% after 4 years.5 Mosquito bites 
are decreased by wearing light-coloured 
clothing, long sleeves and trousers; using 
permethrin-impregnated bed-nets and  
knock-down pyrethroid sprays; avoiding 
perfumes; burning pyrethroid mosquito 
coils; and using insect repellents such as 
DEET (diethyl-meta-toluamide) or icaridin 
(picaridin). DEET can reduce bites from 
1,000/hour to 1/hour and can reduce 
the incidence of malaria by as much as 
50%. The length of protection depends 
on the concentration, which, to avoid 
toxicity, should not be >35% (not >50% 
according to the US Centers for Disease 
Control and Prevention [CDC]) for adults 
and should be <10% for children aged 
6 months to 12 years. It should not be 
applied near mucous membranes and is 
safe in pregnancy. 

Monoclonal antibodies are being 
developed and trialled for preventing 
malaria. L9LS is an mAb that targets the 
circumsporozoite protein on the surface 
of the sporozoite. A dose of 5–20 mg/kg  
intravenously was found to protect against 
P. falciparum.6 The study is ongoing but it 
appears that a single 1 mL dose given 
subcutaneously could provide protection 
for 6–12 months in children ≤5 years of 
age. Use of mAb prophylaxis may prove to 
be safe and useful in those predisposed 
to severe malaria, eg, during pregnancy.6 

Life cycle of the 
Plasmodium parasite
To understand the principles of chemo-
prophylaxis, a knowledge of the life cycle 
of the malaria parasite within humans is 
essential. The sporozoite, injected by a 
mosquito bite, travels in the blood to the 
liver, where most sporozoites become 
hepatic schizonts. These mature and rup-
ture into merozoites that enter the blood. 
Within the blood, merozoites transform 
into trophozoites, which become blood 
schizonts. These in turn rupture into more 
merozoites. In relapsing malaria, not all 
sporozoites entering the liver become 
hepatic schizonts; some become hyp-
nozoites. Hypnozoites remain ‘latent’ or 

‘dormant’ until sometime in the future 
when they become active as hepatic 
schizonts. The type of chemoprophylaxis 
given to travellers should be guided 
by the destination’s pattern of malaria, 
which is either relapsing or non-relapsing. 
In relapsing malarias, hypnozoites are 
found, while there are no hypnozoites in 
non-relapsing malaria (Table).  

Chemoprophylaxis
Good advice on chemoprophylaxis 
depends on knowledge of the species 
and the resistance spectrum at the des-
tination, the duration of travel, the type 
of travel (five star or backpacking), the 
seasons of transmission and whether the 
destination is high, moderate or low risk.7 
Chemoprophylaxis is almost always indi-
cated for travel to high-risk areas, defined 
as areas where >1/100 people per month 
will get malaria without chemopro-
phylaxis. Examples include East Africa 
(1.52/100/month), West Africa (2.42/100/
month) and the Solomon Islands (3/100/
month). In one study, only 40% of travel-
lers to highly endemic area carried chemo- 
prophylaxis.8 Conditions associated with 
severe malaria, such as pregnancy, sple-
nectomy or immuno-suppression, must 
be discussed with travellers, and the 
importance of compliance with chemo-
prophylaxis must be emphasised. 

Suppressive prophylactics: 
These kill blood schizonts but have no 
effect on liver stages and need to be 
taken until the liver stage is complete, 
ie, for 4 weeks after leaving the endemic 
country. Examples include mefloquine 
(Lariam™), doxycycline and chloroquine. 
Suppressive prophylaxis alone is suitable 
for areas with only non-relapsing malaria 
or for areas with only very low levels of 
relapsing malaria. 

Causal prophylactics: 
These kill both liver and blood stages 
and can be stopped 7 days after leaving 
the endemic area. Causal prophylaxis is 
effective against all malarias. Atovaquone/
proguanil (Malarone™) is a causal prophy-
lactic but, as it does not kill hypnozoites, it 
does not prevent relapse. Primaquine and 
tafenoquine are also causal prophylactics.  

Hypnozoiticidal prophylactics:
Primaquine and tafenoquine are not only 
causal prophylactics but also kill hypnozo-
ites; thus, they prevent relapse of relaps-
ing malarias. Primaquine or tafenoquine 
can be given as primary prophylaxis or 
terminal prophylaxis. Primary prophylaxis 
refers to the use of chemoprophylaxis, 
either causal or suppressive, to prevent 
a first attack of malaria. Terminal prophy-
laxis, also called presumptive antirelapse 

Table. Comparison of selected characteristics of relapsing and non-relapsing 
malarias. 

Relapsing Non-relapsing

Species P. vivax, P. ovale, P. cynomolgi P. falciparum, P. malariae,  
P. knowlesi

Hypnozoites Present Absent

Clinical attacks Variable; often >3 1

Curative therapy Blood schizonticide & 
hypnozoiticide & gametocide

Blood schizonticide & 
gametocide

Suppressive 
chemoprophylaxis

Ineffective in preventing 
relapses post prophylaxis

Effective 

Post-travel presumptive 
antirelapse therapy (PART)

Indicated only if Malarone™ 
(atovaquone/proguanil) or 
suppressive prophylaxis is used

Not indicated unless there is 
also relapsing malaria in the 
country

Causal chemoprophylaxis Effective provided it has 
hypnozoiticidal activity

Effective 
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therapy (PART), prevents relapsing 
malaria in the months or even years 
following travel. PART should be consid-
ered for anyone who has visited an area 
with a significant incidence of relapsing  
malaria (Table). PART involves using drugs 
that kill hypnozoites, ie, primaquine or 
tafenoquine, but should be distinguished 
from radical cure. PART is given to 
asymptomatic people to kill hypnozoites 
and thus prevent a relapsing malaria. In 
contrast, radical cure is used for patients 
with an acute relapsing malaria and 
involves administering a hypnozoiticide  
(ie, primaquine or tafenoquine) and a 
strong, rapidly acting schizonticide. 

Notes on specific 
chemoprophylactics
Malarone™ (atovaquone 250 mg + 
proguanil 100 mg) is a causal and sup-
pressive prophylactic but has no activity 
against hypnozoites. Dose: 1 tablet 
daily with food or milk. Start 1–2 days 
before and stop 7 days after leaving the 
endemic area. The WHO and CDC do 
not recommend it in pregnancy. In the 
United Kingdom, it is recommended for 
the second and third trimesters only if 
there is no other option. It is not recom-
mended for children weighing <10 kg. Its 
protective efficacy against P. falciparum is 
95–100% but is lower against P. vivax, at 
81%. Adverse effects are uncommon.  

Doxycycline is a suppressive 
prophylactic with no activity against hyp-
nozoites. Dose: 100 mg daily, with food or 
water but not milk or other dairy products. 
Start 1–2 days before and continue for 28 
days after leaving an endemic area. Take 
sitting or standing and do not lie down for 
30 minutes after taking. Its protective effi-
cacy against P. falciparum is 91–98% and 
98–100% against P. vivax. Contraindicated 
in pregnancy, lactation and in children 
aged <8 years. Photosensitivity occurs 
in 4–16% of users, it decreases levels 
of oral contraceptives, and gastrointes-
tinal adverse effects are common. One 
advantage is that it also protects against 

leptospirosis and rickettsial disease. 
Mefloquine is a suppressive 

prophylactic with no activity against hyp-
nozoites. Dose: 250 mg weekly started 
3–4 weeks before and continued for 4 
weeks after leaving an endemic area. A 
rapid loading regimen of 250 mg daily for 
3 days can be used. Protective efficacy is 
91% in Africa. In Southeast Asia, there 
is widespread mefloquine-resistant falci-
parum malaria (MRFM) and some meflo-
quine-resistant vivax malaria (MRVM). 
Thus, mefloquine should only be used in 
Africa and South America. It is safe in any 
trimester of pregnancy. However, it has 
very significant neuropsychiatric adverse 
effects, including strange dreams (25%), 
insomnia (9%) and dizziness (8%), and 
psychiatric symptoms may continue for 
years after its use. Therefore, it is contra-
indicated for anyone with a psychiatric his-
tory. Rarely, it may cause tinnitus and loss of 
balance. Convulsions have been reported, 
and it may increase the QT interval. Rarely 
a ‘mefloquine syndrome’ may occur: 
excess sweating, agitation, nightmares and  
diarrhoea. I do not recommend it. 

Primaquine is a causal prophylactic 
and a hypnozoiticide. It can be used for 
primary prophylaxis, for PART and can also 
be used, together with a schizonticide, as 
radical cure. As primary prophylaxis, the 
dosing is 0.5 mg/kg/day starting 1–2 days 
before travelling to the endemic area, then 
daily administration while there and for 
7 days after leaving. If taken for primary 
prophylaxis, it obviates the need for PART. 
It has a protective efficacy of 88–94% 
against P. falciparum and 85–95% against 
P. vivax. Of note, the efficacy depends 
upon CYP2D6 activity, which varies from 
person to person. In an Indonesian study, 
15% of vivax malaria cases given prima-
quine relapsed within 1 year and those 
who relapsed had impaired CYP2D6 
activity. It can cause severe, sometimes 
fatal, haemolysis in G6PD deficiency, 
which must always be excluded before 
prescribing it. Quantitative screening for 
G6PD must be performed as qualitative 

screening is inadequate because female 
heterozygotes with <30% normal G6PD 
activity often screen qualitatively as 
normal. Primaquine may also cause  
methaemoglobinaemia. Primaquine is con- 
traindicated in pregnancy. The primaquine 
dose when taken for PART is 0.5 mg/kg/
day for 14 days after leaving the endemic 
area. It should be taken during the last 
2 weeks of suppressive prophylaxis. If 
Malarone™ is used as prophylaxis, then 
primaquine should be given during the last 
7 days of Malarone™ prophylaxis and then 
for an additional 7 days.  PRVM is present 
in Southeast Asia, Solomon Islands, PNG 
and South and Central America. In order to 
eradicate the hypnozoite in PRVM, higher 
doses are needed for longer.

Tafenoquine is both a causal 
prophylactic and a hypnozoiticide.  
It was approved by the US Food and 
Drug Administration on 20 July 2018.9  
It is marketed by 60 Degrees Pharma as 
Arakoda® 100 mg tablets and by GSK as 
Krintafel 150 mg tablets. It can be used 
as primary prophylaxis, for terminal 
(PART) prophylaxis and can also be used, 
together with a schizonticide, as one of 
the drugs for ‘radical cure’. If used for 
primary prophylaxis, a loading dose of 
200 mg daily for 3 days is given in the 
week before travel, then 200 mg weekly 
during travel. A final dose of 200 mg is 
given after leaving the endemic area, 1 
week after the last maintenance dose. 
If Malarone™ or suppressive prophylaxis 
has been used, then tafenoquine can be 
used as PART as a single dose of 200 mg 
7 days post travel. Like primaquine, it can-
not be given in G6PD deficiency. It cannot 
be used in those with a history of psycho-
sis and it is contraindicated in pregnancy. 
It may cause methaemoglobinaemia. Yet 
the efficacy of tafenoquine, unlike prima-
quine, is said not to be associated with 
CYP2D6 activity. When used together 
with a schizonticide for ‘radical cure’,  
a single 300 mg dose of Krintafel is given. 
This results in much better compliance 
than 14 days of primaquine. 
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Questions and answers

Q: How long can 
chemoprophylaxis be used? 
A: Chloroquine can be taken indefinitely, 
subject to the absence of retinopathy. 
Primaquine can be taken for at least  
1 year, and tafenoquine can be taken 
for at least 6 months. Mefloquine, doxy-
cycline and Malarone™ can be taken as 
long as needed, although the European 
Union restricts its use to 1 year. 

Q: What are the 
recommendations for 
prophylaxis in children? 

A: Malaria is especially dangerous in 
young children and infants and it is saf-
est not to take them to endemic areas. 
Malarone™ is safe for children weighing 
>11 kg. Mefloquine at a dose of 5 mg/kg/
week can be given to children weighing 
>5 kg but is not recommended for those 
aged <3 months. Doxycycline should 
not be used for children <8 years of age. 
Primaquine and tafenoquine should not 
be used in individuals aged <18 years. 

Q: What prophylaxis can be used 
in pregnancy? 
A: Malaria in pregnancy is very dangerous 
to both mother and foetus, and one should 
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try to persuade pregnant women not to 
travel to endemic areas. If they insist on 
travel, prophylaxis is a must as the risk 
from malaria outweighs any risk that pro-
phylaxis poses to the foetus. Chloroquine 
is safe but is of limited use. Mefloquine is 
thought to be safe in all trimesters, based 
on animal reproduction studies. However, 
there are no adequate well-controlled 
studies in pregnant women. Doxycycline 
should not be used in pregnancy, and 
Malarone™ should be avoided unless 
there is no alternative. Primaquine and 
tafenoquine are contraindicated because 
they can cross the placenta to a G6PD-
deficient foetus. 

Q: What prophylaxis can be used 
during breastfeeding? 
A: Malarone™ and doxycycline should 
not be used, and primaquine and tafeno-
quine should not be used unless both 
mother and child are known to be G6PD 
competent. Mefloquine or chloroquine 
can be used. 

Q: What is the preferred 
chemoprophylaxis for countries 
with both relapsing and non-
relapsing malaria? 

A: This depends upon the relative 
amounts of P. vivax and P. falciparum. 

Where there is mainly P. falciparum, either 
Malarone™ or doxycycline may be used. 
If there is mainly P. vivax, I would use 
either Malarone™ or doxycycline followed 
by terminal prophylaxis (PART) with either 
primaquine or tafenoquine. Alternatively, 
the use of primaquine or tafenoquine as 
primary prophylaxis can be considered if 
there is a significant amount of P. vivax at 
the destination. 

  

  



For adverse event reporting, please call GlaxoSmithKline Limited at (852) 3189 8989 (Hong Kong) [or (853) 2871 5569 (Macau)], or send an email to us at HKAdverseEvent@gsk.com. Please read the 
full prescribing information prior to administration. Full Prescribing Information is available upon request at GSK, 23/F, Tower 6, The Gateway, 9 Canton Road, Tsim Sha Tsui, HK. 
This material is for the reference and use by healthcare professionals only. Trademarks are owned by or licensed to the GSK group of companies. ©2022 GSK group of companies or its licensor.

PM-HK-SGX-PSTR-220001 (10/2024)   Date of preparation: 16 Nov 2022

References: 1. GlaxoSimithKline. Shingrix Hong Kong Prescribing Information. GDS04. 2. MSD. Live attenuated Zoster Vaccine Prescribing Information.

Important Safety Information:  SHINGRIX is contraindicated in anyone with hypersensitivity to the active substances or to any of the excipients 
 As with all injectable vaccines, appropriate medical treatment and supervision should always be readily available in case of an anaphylactic event 
following the administration of the vaccine  SHINGRIX should be given with caution to individuals with thrombocytopenia or any coagulation 
disorder since bleeding may occur following intramuscular administration to these subjects  Syncope (fainting) can be associated with the 
administration of injectable vaccines, including SHINGRIX. Procedures should be in place to avoid falling injury  In a post-marketing observational 
study in individuals aged 65 years or older, an increased risk of Guillain-Barré syndrome (estimated 3 excess cases per million doses administered) 
was observed during the 42 days following vaccination with SHINGRIX. Available information is insufficient to determine a causal relationship with 
SHINGRIX  In adults aged 50 years and above, the most frequently reported adverse reactions were pain at the injection site, myalgia, fatigue, and 
headache. Most of these reactions were not long-lasting (median duration of 2 to 3 days). Reactions reported as severe lasted 1 to 2 days  In 
adults ≥18 years of age who are immunodeficient or immunosuppressed due to disease or therapy (referred to as immunocompromised (IC)), the 
safety profile was consistent with that observed in adults ≥50 years of age. There are limited data in adults aged 18-49 years at increased risk of HZ 
who are not IC  Overall, there was a higher incidence of some adverse reactions in younger age groups:1,2  studies in IC adults ≥18 years of age 
(pooled analysis): the incidence of pain at the injection site, fatigue, myalgia, headache, shivering, and fever was higher in adults aged 18-49 years 
compared to those aged 50 years and above  studies in adults ≥50 years of age (pooled analysis): the incidence of myalgia, fatigue, headache, 

shivering, fever, and gastrointestinal symptoms was higher in adults aged 50-69 years compared to those aged 70 years and above  There are no data from the use of 
SHINGRIX in pregnant women. As a precautionary measure, it is preferable to avoid the use of SHINGRIX during pregnancy. It is unknown whether SHINGRIX is 
excreted in human milk  As with any vaccine, a protective immune response may not be elicited in all vaccinees.

For Shingrix 
Full Prescribing 
Information, 
please scan the 
below QR code

THE ONLY HZV*
WITH OVER

90%
VACCINE
EFFICACY1-2

50+
YEARS OLD

18+
ELIGIBLE
GROUPS1

YEARS OLD
AT INCREASED HZ RISK 

PREVENT SHINGLES
DON’T GIVE A CHANCE1

A NEW GENERATION OF HERPES ZOSTER VACCINE       

* In adults aged 50 years or older



147  |  Journal of The Society of Physicians of Hong Kong DECEMBER 2022

C

M

Y

CM

MY

CY

CMY

K

Fresenius_SmofKabiven Ad resize for Journal of Society of Physicians of Hong Kong_206mmWx276mmH_3.pdf   1   29/10/2021   4:57 PM



C

M

Y

CM

MY

CY

CMY

K

Paxlovid print ad 206x276 output.pdf   1   17/8/2022   上午10:27





Mycoplasma genitalium Infection: An Emerging Sexually Transmitted Superbug 
Not to Be Ignored 
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