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HELP SHORTEN
TIME TO RECOVERY
BY 29%
IN PATIENTS HOSPITALIZED
WITH COVID-19, VS PLACEBO*†1

Indication: SARS-CoV-2 Infection‡§2
• VEKLURY® (n=541) significantly reduced time to recovery# by a median of 5 days compared with placebo (n=521)
in the overall study population*†1
• Sped up recovery# by a median of 1 week vs placebo in patients who received oxygen support at baseline
(11 days vs 18 days; RR: 1.31; 95% CI: 1.12—1.52)†1
• Shortened the period to receive oxygen by a median of 8 days (13 days vs 21 days) in patients who received oxygen support at baseline†1
* The median time to recovery# was 10 days for VEKLURY® but 15 days for placebo (RR for recovery: 1.29; 95% CI: 1.12–1.49; p < 0.001).1
† ACTT-1 was a double-blind, multicenter, randomized, placebo-controlled trial that compared the efficacy and safety of VEKLURY® and placebo in adult patients hospitalized with COVID-19 and lower respiratory tract
infection. Of total 1,062 patients, they were randomly assigned in a 1:1 ratio to VEKLURY® or placebo. All received supportive care according to the standard of care for the trial site hospital. The primary outcome was the
time to recovery.# The key secondary outcome was clinical status at Day 15, as assessed on the ordinal scale. Other outcomes included period with supplemental oxygen up to day 29 if it was being used at baseline.1
‡ Since available information on the efficacy and safety of this drug in connection with the SARS-CoV-2 infection is extremely limited, careful determination should be made as to need for administration considering the
latest information.2
§
In line with the majority of use in clinical trials to date, in principle VEKLURY® should be used for SARS-CoV-2 infections in severe patients whose oxygen saturation of ≤ 94% (room air), requiring supplemental oxygen,
under ECMO introduction, or under invasive mechanical ventilation.2
#
The primary outcome was the time to recovery, defined by either discharge from the hospital or hospitalization for infection control or other non-medical reasons. Recovery RR > 1 indicate a benefit for VEKLURY®.1
CI=confidence interval; COVID-19=coronavirus disease 2019; ECMO=extracorporeal membrane oxygenation; RR=rate ratio; SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.

VEKLURY® Abbreviated Prescribing Information (Version: RDV-MAY20 v1.0)
Presentation: Veklury concentrate for solution for infusion 100 mg/20 mL: Each vial contains 100 mg of remdesivir. Colourless to clear yellow solution. Veklury powder for concentrate for solution for infusion 100 mg:
Each vial contains 100 mg of remdesivir. White to off-white to yellow solid. Indications: SARS-CoV-2 Infection. In principle remdesivir should be used for SARS-CoV-2 infections in severe patients whose oxygen saturation
of ≤ 94% (room air), requiring supplemental oxygen, under ECMO introduction, or under invasive mechanical ventilation. Dosage: Adults and pediatrics with body weight ≥40 kg: Single dose of remdesivir 200 mg IV
injection on Day 1 followed by once-daily doses of remdesivir 100 mg IV injection from Day 2. Pediatrics with body weight between 3.5 kg and <40 kg: One dose of remdesivir 5 mg/kg IV injection on Day 1 followed by
remdesivir 2.5 mg/kg IV injection from Day 2. Solution for concentrate for infusion is not recommended for pediatric between 3.5kg and <40kg. Treatment duration: While the optimal duration of treatment has not been
established, as a guide, for patients who are on ECMO or invasive mechanical ventilation, the duration of treatment is up to 10 days. For patients who are not on ECMO or invasive mechanical ventilation, duration of
treatment is up to 5 days or until Day 10 if no symptomatic improvement is observed. Renal impairment: Not recommended for adults, infants, children and adolescents with eGFR <30 mL/min/1.73m2 and term newborns
(7 to 28 days) with serum creatinine levels of ≥1 mg/dL. Hepatic impairment: Not recommended for patients with ALT levels ≥5 times the Upper Limit of Normal Range. Should be administered only if the therapeutic
benefits outweigh the risks for patients with ALT levels are <5 times the Upper Limit of Normal Range. Contraindications: Hypersensitivity to the active substances or to any of the excipients. Warnings and Precautions:
Patients should be closely monitored by appropriate clinical and laboratory monitoring during treatment with remdesivir. Laboratory values should be monitored on a daily basis. If any adverse drug reactions are
observed, administration should be continued only if it is determined that the therapeutic benefits outweighs the risks. Kidney and liver function tests should be performed daily before and during administration and
the patient’s condition should be carefully monitored. The patient’s condition should be carefully monitored for infusion reactions and administration should be immediately discontinued and appropriate measures
should be taken if any abnormalities are observed. Adverse reactions: Information on the safety of remdesivir is extremely limited, and such information is still being collected. Clinically significant adverse reactions
include acute renal impairment, hepatic impairment and infusion reactions (hypotension, nausea, vomiting, sweating and tremor). Drug interactions: In vitro studies have shown that remdesivir is a substrate for CYP2C8,
CYP2D6 and CYP3A4, as well as OATP1B1 and P-gp, and, in addition, is an inhibitor of CYP3A4, OATP1B1, OATP1B3, BSEP, MRP4 and NTCP. No clinical drug-drug interaction studies have been conducted.
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10 FAQs About Prevention of Herpes Zoster
for Healthcare Professionals
therapy (eg, for transplantation or for
autoimmune disease).5
Post-herpetic
neuralgia
(PHN),
which is defined as pain persisting or
occurring more than 90 days after the
appearance of the rash, can last for years
and be debilitating. PHN is more common
in the elderly and occurs in 18% of people
aged ≥50 years, rising to 33% in people

4. What is the duration of
protection with current
vaccines and is a booster
dose recommended?

aged ≥80 years.6 Another complication of
HZ is eye involvement, which occurs in
10–25% of zoster episodes and can result
in loss of vision. In addition, there is 30%
increase in the risk of stroke in the year
after HZ onset.7

(STPS) for years 5 to 6 and the Long-Term
Persistence Substudy (LTPS) for years 7
to 11.12,20,21 A decrease in estimated vaccine efficacy against HZ incidence was
observed, from 51.3% in SPS to 21.1%
in LTPS; by year 11 post-vaccination,
vaccine efficacy for HZ incidence was no
longer statistically significant.21
For RZV, an open-label study
assessed the safety and persistence of
immune response 10 years after completion of the primary vaccination in 70
participants who had received two doses
of RZV in an earlier phase 2 study.22–25 Ten
years’ post-vaccination, the cellular and
humoral immune responses remained
~3.5-fold and ~6-fold above their respective baselines in healthy older adults.
The mathematical model used to predict
the persistence of immune responses
beyond the 10 years observed suggested
that cell-mediated and humoral immune
responses will persist above baseline
levels for at least 20 years’ post-dose 1.22
A long-term follow-up study that will evaluate the efficacy and immune response
of RZV up to 10 years' post-vaccination
in participants of the ZOE-50 and ZOE-70
studies has shown interim results of an
overall vaccine efficacy of 90.9% (95%
confidence interval: 88.2–93.2%) after 7.1
years' post-vaccination.26
There is no recommendation for
boosters for either LZV or RZV. It is not
known whether booster doses of HZ

2. What are the major
differences between the
recombinant vaccine and
the live vaccine?

1. How common is
herpes zoster and its
complications?
Answer: About one in three adults previously exposed to varicella zoster virus
(VZV) will develop herpes zoster (HZ)
in their lifetime.1 In Hong Kong, more
than 98% of adults aged ≥39 years are
VZV immunoglobulin G (IgG) positive,
meaning that they are susceptible to HZ.2
HZ incidence increases with age: immunosenescence associated with aging was
found to be the most important factor
associated with viral reactivation leading
to HZ,3 and two-thirds of cases occur in
people aged ≥50 years.4 The risk of HZ
is also elevated in patients with immunocompromised states caused by HIV
infection, haematological malignancies,
chemotherapy or immunosuppressant

Answer: Table 1 lists the major differences between the recombinant HZ
vaccine (RZV) and live HZ vaccine (LZV).
RZV and LZV were registered in 2020
and 2007, respectively, in Hong Kong.
RZV and ZVL have not been compared in
head-to-head trials.

3. Why is the recombinant
vaccine more efficacious
than the live vaccine?
Answer: The major components of the
recombinant vaccine include the viral glycoprotein E (gE) and the liposome-based
AS01B adjuvant system. gE is the major
component of the viral envelope, and CD4
T lymphocytes and antibodies targeting
gE are induced during natural infection.
The inclusion of the adjuvant system
helps to overcome immunosenescence
and enhance the immune response to
the antigen so that the efficacy of the
vaccine can be maintained at a high level
for a longer period.19
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Answer: For LZV, the duration of protection has been studied up to 11 years,
including the first 4 years in the Shingles
Prevention Study (SPS) study, followed
by the Short-Term Persistence Substudy
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Table 1. Comparison table of LZV and RZV based on Hong Kong prescribing informationa and other listed references.
RZV [GSK Shingrix 2020]

LZV [MSD Zostavax 2018]

Indication

Prevention of HZ and PHN in adults ≥50 years

Prevention of HZ and HZ-related PHN and for reduction
of acute and chronic zoster-associated pain for adults
aged ≥50 years

Composition

Antigen: Glycoprotein E
Adjuvant system: AS01B

Live, attenuated varicella zoster virus

Route of administration

Intramuscular

Subcutaneous

Dosage

2 doses, with 2- to 6-month interval

1 dose

Contraindication

Hypersensitivity to the active substances or to any of the
excipients listed in the product insert

•	Hypersensitivity to vaccine components, including
gelatine and neomycin
•	Immunodeficient or immunosuppressedb

Preventive efficacy (age,
years)

%8–10

%8,11,12

Herpes zoster (50–59)

96.6

70.0

Herpes zoster (60–69)

97.4

64.0

Herpes zoster (>70)

97.9

38.0

PHN (>50)

91.2

65.7

PHN (>70)

88.8

66.8

c

Non-PHN complications (>50)

93.7

N/A

Non-PHN complications (>70)c

91.6

N/A

Safety and reactogenicity

Local (n=29,305):
Injection site pain: 68.1%
Redness: 38.0–39.2%
Swelling: 22.6–26.3%
Systemic:
Myalgia: 32.9%
Fatigue: 32.2%
Headache: 26.3%
These symptoms were mainly mild to moderate in intensity
and of brief duration (median duration: 3 days or less for
local symptoms, 2 days or less for general symptoms).

Local
Incidence of vaccine-related injection site reactions was
significantly greater for subjects vaccinated with LZV
(48%) compared with placebo (17%), with most of these
reported as mild in intensity.
Systemic:
Statistically significant difference for systemic AEs
between LZV and placebo groups were only observed for
headache and pain in the extremity. SAEs were reported
at similar rates in the LZV and placebo groups.11,15

LZV vaccine strain has been documented to
have caused disseminated rash and HZ in
No safety concerns, with SAEs reported at similar rates
immunocompetent vaccinees15,16 and life-threatening
between the RZV and placebo groups at 30 days and 1 year and fatal complications and disseminated HZ in
after last vaccination. There were also similar rates of fatal immunocompromised recipients.11,17,18
SAEs (4.3–4.6%) in the two groups.13
FDA warning (March 2021): Increased risk of GBS
42 days’ post-vaccination. Six excess cases of GBS per
million after first dose; no excess cases after second dose
(N=2,113,758).14
GlaxoSmithKline, RZV Hong Kong Prescribing Information GDS03; MSD, live zoster vaccine, Hong Kong Product circular HKPC-V211-ZST-R-I-052018.
Immunodeficiency or immunosuppression may include primary or acquired immunodeficiency states, AIDS or other clinical manifestations of infection with HIV, leukaemia, lymphoma or other malignant
neoplasms affecting the bone marrow or lymphatic system and immunosuppressive therapy.
c
Non-PHN complications of HZ include HZ vasculitis, disseminated disease, ophthalmic disease, neurological disease, visceral disease and stroke.
AE, adverse event; FDA, US Food and Drug Administration; GBS, Guillain Barre syndrome; HZ, herpes zoster; LZV, live herpes zoster vaccine; PHN, post-herpetic neuralgia; RSV, recombinant herpes zoster
vaccine; SAE, severe adverse event
a
b

vaccines are beneficial, although this is
an area of ongoing research.

5. Can
immunocompromised
patients receive HZ
vaccines?
Answer: LZV is contraindicated in those
DECEMBER 2021

who have an underlying immunodeficiency or are receiving moderate- to
high-dose immunosuppressive therapy.
However, in countries or regions where
RZV is not yet available, LZV may be used
as an option for patients who are planning
to receive immunosuppression in the
future and for those who are receiving

low-dose immunosuppressive therapy.
Examples of low-dose immunosuppressive therapy include27:
• Low-dose prednisolone (<2 mg/kg:
maximum ≤20 mg/day) or equivalent
• Methotrexate (≤0.4 mg/kg/week)
• Azathioprine (≤3 mg/kg/day)
• 6-mercaptopurine (≤1.5 mg/kg/day)
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Immunosuppression is not included
as a contraindication in the manufacturers' package inserts for RZV. However,
immunocompromised people and those
on moderate to high doses of immunosuppressive therapy were excluded from
the clinical efficacy studies, so data were
lacking on efficacy and safety in this group
at the time of licensure.
Limited data suggest that RZV may
be safe and immunogenic in many patient
groups (Table 2). In certain patients, such
as those with autoimmune conditions
and transplant recipients, there exists
a theoretical risk that RZV could lead
to a flare of the underlying condition or
rejection of the graft due to the immune
response elicited by the adjuvant. Studies
to evaluate vaccine efficacy/safety among
each immunosuppressed population are
eagerly awaited. In the meantime, the
decision to vaccinate with RZV must be
individualised.
On 26 July 2021, the US Food and
Drug Administration (FDA) announced
a new approval for adults aged 18
years and older with qualifying immunocompromised conditions.28 At the
time of writing this article, the Advisory
Committee on Immunization Practices
(ACIP) of the US Centers for Disease
Control and Prevention (CDC) had not
published updated recommendations.
It is imperative to wait for the ACIP to
define the qualifying immunodeficiency
/ immunosuppressed disease states and
the immunosuppressive drug therapy
before implementation of this new indication. Until then, RZV can still be given to
individuals taking low-dose immunosuppressive medication, anticipating immunosuppression or who have recovered
from an immunocompromising illness.

6. How soon after a HZ
attack can a person be
vaccinated?
Answer: Adults aged ≥50 years with a
history of HZ should receive a HZ vaccine. The risk of having a recurrent attack
is around 1–6%.34,35 Guidelines from the

Table 2. Recombinant HZ vaccines studies in immunocompromised adults.8,29–33
Patient population

No. of
patients

Length of
follow-up postvaccination, mo

Immunogenicity: vaccine
response rate, %
CMI

Humoral

Autologous HSCT recipients
aged ≥18 years29

1,846

23

93

67

Adults with haematological
malignancies receiving
chemotherapy30

602

13

67

80

Individuals with solid tumours
at start of chemotherapy
cycle31

262

13

50

94

Adults following renal
transplantation32

264

13

80

71

HIV-infected adults33

123

18

90

92–98

Humoral-positive response: ≥4-fold increase in gE-specific antibody concentration after vaccination compared with the prevaccination
level. T cell-positive response (CMI): ≥2-fold increase in frequency of T cells detected by 2 of 4 activation markers compared with
prevaccination frequencies. The markers are CD40 ligand, interleukin-2, tumour necrosis factor alpha and interferon-gamma.
CMI, cell-mediated immunity; gE, glycoprotein E; HSCT, haematopoietic stem cell transplantation; HZ, herpes zoster.
Adapted from reference 8.

CDC do not indicate a specific interval to
delay vaccination after an episode of HZ
but do state that RZV should be delayed
until the acute stage of the illness is over
and symptoms resolve (for example, the
rash has cleared).36
However, the optimal timing of
vaccination is uncertain. HZ will boost
VZV-specific immunity and vaccination
can typically be delayed for approximately 1 year, according to some expert
opinions.37,38

7. What is the
recommendation on
vaccination for a person
who has not previously
had chickenpox?
Answer: When vaccinating adults aged
≥50 years, there is no need to screen
for a history of varicella (chickenpox)
infection or to conduct laboratory testing
for serological evidence of prior varicella
infection. More than 99% of adults aged
≥50 years worldwide have been exposed
to VZV, and the ACIP considers people
born in the United States prior to 1980
immune to varicella.1 For Hong Kong, data
from the Centre for Health Protection
showed that 98% of persons over the
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age of 39 years were VZV IgG positive.2
That means that the vast majority of the
population older than 39 years have been
exposed to chickenpox before, irrespective of whether they had history of clinical
chickenpox. That would also mean that
they are potentially prone to HZ sometime in their lives. Therefore, even if a
person does not recall having chickenpox,
serological testing for varicella immunity
is not recommended. It is often a barrier
to HZ vaccination, and false negatives are
common.
However, if serological evidence
of varicella susceptibility becomes available to the healthcare provider, providers
should follow ACIP guidelines for varicella
vaccination. RZV has not been evaluated
in persons who are seronegative to
varicella, and it is not indicated for the
prevention of varicella.
In summary, there is no need to ask
people aged 50 years and older for their
varicella disease history or to perform a
laboratory test for serological evidence
of prior varicella disease. A person aged
50 years or older who has no medical
contraindications is eligible for RZV
regardless of their memory of having had
chickenpox.36
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8. Can HZ vaccines be coadministered with other
vaccines?
Answer: The CDC’s general best practice
guidelines for immunisation advise that
recombinant and adjuvanted vaccines,
such as RZV, can be administered concomitantly, at different anatomical sites,
with other adult vaccines such as influenza and pneumococcal vaccines. The
safety and efficacy of concomitant administration of two adjuvanted vaccines, such
as RZV and adjuvanted influenza vaccine,
have not been evaluated.39

9. What should be done
if the second dose of
RZV is not given within
the recommended 2- to
6-month period?
Answer: (1) If the second dose is delayed
by more than 6 months from the first
dose: The vaccine schedule does not
need to be restarted. The second dose
should be given as soon as possible to
provide protection and complete the
schedule.
(2) If the second dose is given
earlier than the recommended 2 months
from the first dose: If the second dose is
given earlier than 4 weeks from the first
dose, then the dose should be repeated
with an interval of at least 8 weeks from
the last dose.39

10. How soon can RZV be
given to someone who
had received LZV?
Answer: When vaccinating a patient who
has previously received LZV, consider the
patient’s age at LZV administration. RZV
can be given to patients who received
LZV at least 8 weeks ago.39
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Vaccination in Immunocompromised Adults
impaired immune response in immunocompromised patients can lead to
decreased
vaccine
immunogenicity
and effectiveness. However, the term
'immunocompromised'
describes
a
heterogeneous group of patients. This
article will summarise the principles of
vaccination in the immunocompromised,
while recommendations on immunisation
in persons with asplenia, as an example

Live vaccine
contraindications

of an immunocompromised host, will be
discussed in detail.

and most immunocompromised patients
because of concern over the diseases
attributable to the live vaccines. The IDSA
guideline further classifies immunocompromised conditions into high-level and
low-level immunosuppression (Table 3).2
According to this guideline, some live
vaccines may be given during low-level
immunosuppression (Table 4). However,
it is important to note that persons
with low-level immunosuppression for
whom measles–mumps–rubella (MMR)
or varicella (VAR) vaccines are indicated
should receive these vaccines separately
rather than receive the measles–mumps–
rubella–varicella vaccine (MMRV). Both
the Advisory Committee on Immunization

Stepwise approach
for immunisation
recommendations

V

accination of immunocompromised patients is important
because immune system suppression due to either the disease or treatment modalities predisposes patients to
an increased risk of vaccine-preventable
infections. At the same time, the

It is suggested that a stepwise approach
would be helpful in making vaccination
recommendations for immunocompromised adults (Table 1).1 The Infectious
Diseases Society of America (IDSA)
guideline recommends that specialists
caring for immunocompromised patients
should share responsibility with primary
care doctors for ensuring their patients
and their household members are appropriately immunised.2

There are several categories of vaccines:
live-attenuated; inactivated; vaccines
based on an organism component (eg,
subunit, recombinant, polysaccharide
or conjugate); toxoid; viral vectors;
and mRNA vaccines. In general, liveattenuated vaccines (Table 2) should not
be administered to pregnant women

Table 1. Stepwise approach for immunisation recommendations in immunocompromised adults.1
Step

Defined

Explained

1

Know your role

• Assume responsibility for ensuring immunisations are up to date.

2

Know your patient

• Update and review medical history, social history, immunisation history and medications.
• Pay close attention to immunosuppressive medication doses, dates of initiation and planned duration.

3

Know the vaccines

• Which vaccines are indicated/contraindicated?
• Are there strategies available to maximise vaccine response (high-dose or adjuvanted vaccines)?

4

Know your limitations

• If you aren’t sure about step 3, seek the assistance of an infectious diseases provider or specialist in the field of the
patient’s illness.

5

Know how to optimise
vaccine timing to
improve immune
response and ensure
safety

•
•
•
•

6

Know the barriers to
vaccination

• Address individual patient concerns and vaccine hesitancy.
• Work within your healthcare system to address system-level barriers.

Ideally, administer vaccines before planned immunosuppression.
Administer live vaccines 4 weeks before starting immunosuppression therapy to ensure safety.
Administer inactivated vaccines 2 weeks before immunosuppression to improve immunogenicity.
Wait until 3 months after completion of chemotherapy and when the patient is in remission to administer vaccines
(exception: influenza vaccine).
• Wait 6 months after administration of rituximab to administer vaccines (exception: influenza vaccine).
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Practices (ACIP) under the US Centers
for Disease Control and Prevention (CDC)
and the IDSA have recommended against
administration of MMRV to those who
are immunocompromised, including
those with low-level immunosuppression,
because of increased risk of infection.2,4,6

Table 2. Examples of live-attenuated vaccines available in Hong Kong.
Trade name, manufacturer

Route of administration

Live-attenuated influenza Flumist Quadrivalent, AstraZeneca
vaccine

Intranasal

Varicella

Varivax, Merck

Subcutaneous

Herpes zoster

Zostavax, Merck

Subcutaneous

Measles–mumps–rubella M-M-R II, Merck; Priorix, GlaxoSmithKline Subcutaneous
Yellow fever

YF-VAX, Sanofi

Subcutaneous

Table 3. Classification of immunosuppression for vaccine decision making based on IDSA Clinical Practice Guideline for
vaccination of the immunocompromised host.2
High-level immunosuppression
• Adults with HIV infection and CD4+ T lymphocyte count <200 cells/µL
• Receiving daily corticosteroid therapy with a dose ≥20 mg of prednisone or equivalent for ≥14 days
• Biologic immune modulators, including TNF-α inhibitors or rituximab
• Receiving cancer chemotherapy
• Within 2 months after solid organ transplantation
• Combined primary immunodeficiency disorder
• HSCT recipients, duration depends on multiple factorsa
Low-level immunosuppression
• Asymptomatic HIV-infected patients with CD4+ T lymphocyte count 200–499 cells/µL
•	Receiving a lower daily dose of systemic corticosteroid than for high-level immunosuppression for ≥14 days or receiving alternate-day corticosteroid
therapy
• Methotrexate ≤0.4 mg/kg per week; azathioprine ≤3 mg/kg per day; or 6-mercaptopurine ≤1.5 mg/kg per day
• HSCT recipients, depends on multiple factorsa
The duration of high-level immunosuppression depends on multiple factors, including type of transplant (allogeneic versus autologous), type of donor and stem-cell source, and presence of graftversus-host disease and its treatment.
HIV, human immunodeficiency virus; HSCT, haematopoietic stem cell transplant; TNF-α, tumour necrosis factor α
a

Strategies to improve
vaccine immunogenicity
Vaccine conjugation by combining a
weak antigen, such as a polysaccharide,
to a stronger antigen, such as protein
carrier, can induce a T cell-dependent
immune response and promote longer
lasting immune memory. Haemophilus
influenzae B (Hib), conjugate pneumococcal and conjugate ACWY meningococcal
vaccines are examples of conjugate
vaccines. Addition of adjuvants is another
strategy to enhance immune response
by increasing immune cell recruitment at
the injection site and enhancing antigen
presentation and cell-mediated antigen
transport to lymph nodes. Apart from
aluminium salts, newer adjuvants have
been employed in vaccine development,
such as recombinant zoster vaccine
adjuvanted with AS01B (Shingrix). Higher
doses of antigen can also increase the
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amount of antigen available for binding
and activation of B and T cells and greater
association with follicular dendritic cells.1
High-dose hepatitis B vaccine schedules
have been studied for renal patients
on dialysis.8 Alternatively, intradermal
administration coupled with the topical
Toll-like receptor 7 agonist, imiquimod,
was shown to be another promising
strategy to enhance immune response to
hepatitis B vaccine in patients on dialysis,
by stimulating the dermal Langerhans
and dendritic cells and, thereby, T and B
cell differentiation.9

Vaccination in
household members of
immunocompromised
hosts
Immunocompetent persons who live
in the same household as the immunocompromised patient can safely receive

inactivated vaccines.2 Moreover, healthy
immunocompetent household members
of immunocompromised patients should
receive most of the live vaccines as
indicated: combined MMR; rotavirus for
infants 2 to 7 months of age; varicella;
and zoster. These household members
can also safely receive the yellow fever
and oral typhoid vaccines for travel.2
However, oral polio vaccine should not
be administered to persons who live
with an immunocompromised patient.
Live-attenuated influenza vaccine should
not be given to those living with an immunocompromised person who received
a haematopoietic stem cell transplant in
the previous 2 months, who has graftversus-host disease or who has severe
combined immunodeficiency.2 If administered, contact between the immunocompromised patient and household member
should be avoided for 7 days.2
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Table 4. Immunosuppression-related contraindications for live-attenuated vaccines based on the ACIP and IDSA guidelines for
immunocompromised adults.2–7
Vaccine

ACIP contraindications3–7

IDSA contraindications2

Live-attenuated
influenza vaccine

“Immunocompromise due to any cause”
Age <2 years or >49 years

“Immunocompromised persons”
Age <2 years or >49 years

Varicella

•	Steroid use ≥20 mg/day of prednisone or its equivalent for
≥2 weeks
•	Active malignancy or haematological malignancy
•	HIV infection if CD4+ T cell count is <200 cells/µL

“Highly immunocompromised”
Exceptions:
•	May consider in setting of long-term, low-level
immunosuppression (see Table 3)
•	HIV without high-level immunosuppression (see Table 3)
•	Primary immune deficiency without defective T cell-mediated
immunity
•	Serology-negative HSCT recipients 24 months after
transplant if in remission, no GVHD or ongoing
immunosuppression, and at 8–11 months after last IVIG

Live-attenuated
•	Active malignancy or haematological malignancy
“Highly immunocompromised”
herpes zoster vaccine •	HIV with CD4+ T lymphocyte count ≤200/µL
•	May be given to those receiving low-level
(Zostavax)
immunosuppression (see Table 3)
•	Persons with clinical or laboratory evidence of other
unspecified cellular immunodeficiency
•	Persons undergoing HSCT. If a decision is made to
vaccinate with live zoster vaccine, the vaccine should be
administered at least 24 months after transplantation
•	Persons receiving immune modulators, especially TNF-α
inhibitors
•	Persons on immunosuppressive therapy, including
high-dose corticosteroids (≥20 mg/day of prednisone or
equivalent) for ≥14 days
Exceptions:
•	Lower doses of corticosteroids than above; low doses of
methotrexate (≤0.4 mg/kg/week), azathioprine (≤3.0 mg/kg/
day) or 6-mercaptopurine (≤1.5 mg/kg/day)
Measles–mumps–
rubella

•	Primary or acquired immunodeficiency, including
hypogammaglobulinaemia
•	Steroid use ≥20 mg/day of prednisone or its equivalent for
≥2 weeks
•	Active malignancy or haematological malignancy
•	HIV infection if CD4+ T cell count is <200 cells/µL

High- or low-level immunosuppression
Exceptions:
•	HIV and CD4+ T lymphocyte count ≥200 cells/µL
•	Serology-negative HSCT recipients 24 months after
transplant if in remission, no GVHD or ongoing
immunosuppression, and at 8–11 months after last IVIG

Yellow fever

•	Thymus disorder associated with abnormal immune
function (thymoma or myasthenia gravis)
•	HIV with CD4+ T lymphocyte count <200 cells/µL
•	Primary immunodeficiencies
•	Active malignancy or haematological malignancy
•	Transplantation (solid organ and haematological)
•	Systemic immunosuppressive and immunomodulatory
therapies
•	Age ≥60 years is listed as a precaution

“Immunocompromised persons”
Exception:
•	If travel to an endemic area cannot be avoided, may consider
vaccination in asymptomatic HIV-infected adults with CD4+
T lymphocyte count ≥200 cells/µL

GVHD, graft-versus-host disease; HIV, human immunodeficiency virus; HSCT, haematopoietic stem cell transplant; IVIG, intravenous immunoglobulin; TNF, tumour necrosis factor
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Vaccination in persons
with functional or
anatomical asplenia
The primary goal of vaccination in this
group of patients is to prevent infection
with certain encapsulated bacteria,
such as Streptococcus pneumoniae and
H. influenzae. For elective splenectomy,
vaccinations should be given more than
2 weeks before splenectomy. However,
in cases of emergent splenectomy,
it is generally recommended to start
vaccinations 14 days’ postoperatively.
Based on ACIP guidelines, persons with
functional or anatomical asplenia should
be vaccinated with PCV13 and PPSV23,10

vaccine (MCV4)11 and meningococcal
B (MenB) vaccine (Trumenba, Pfizer; or
Bexsero, GlaxoSmithKline).12 To maintain
the immunity, one additional dose of
PPSV23 should be repeated in 5 years
and MCV4 should be boosted every 5
years.11 Moreover, ACIP recommends a
MenB booster dose 1 year after completion of a MenB primary series, followed
by MenB booster doses every 2–3 years
thereafter, for as long as increased risk
remains.13 One dose of Hib vaccine
should also be administered to asplenic
patients who were not previously fully
immunised against Hib. Patients who
have not received a primary series and

quadrivalent meningococcal conjugate

booster dose or at least one dose of Hib
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Vaccination of Adolescents

T

ackling preventable and treatable
adolescent
health
problems,
including
infectious
diseases,
undernutrition, HIV, sexual and reproductive health, injury and violence, will bring
huge social and economic benefits.
This is key to realising a grand global
convergence in health in all countries by
2030.1 Investments in adolescent health
and wellbeing bring a triple dividend of
benefits: now, into future adult life, and
for the next generation of children.
The World Health Organization recommends several vaccines for children
aged between 10 and 19 years (adolescents). Some of these vaccines are
mainly offered to this age group, such as
the human papillomavirus (HPV) vaccine.
Others are booster doses of vaccines
that are given to younger children, such
as hepatitis B vaccines and diphtheria,
tetanus and pertussis (whooping cough)
vaccines.
Many vaccines are recommended
to protect adolescents against serious
infectious diseases (Table). Included

in the current US Centers for Disease
Control and Prevention (CDC) recommendations are vaccines for all adolescents
(11–18 years of age), ideally starting at
the routine age 11–12 year visit; catch-up
vaccines; and vaccines for adolescents
with specific conditions that place them
at higher risk of certain diseases or complications (Figure).2
Yet many adolescents do not get

at schools. A fourth approach is to pass
laws governing vaccination. For example,
in some countries, students must prove
that they have been vaccinated before
they can attend school.3

their recommended vaccines. Governments
and organisations have tried different
approaches to change this. One approach
is to target adolescents and their parents
and communities by, for instance, providing information about vaccines, reminding them when the vaccines are due or
giving them gifts. Another approach is to
target healthcare providers, eg, through
information, reminders or feedback about
their practice. A third approach is to make
vaccines more accessible for people. This
can be achieved through making vaccines
free or inexpensive or by offering vaccine delivery closer to home, including

occur in adolescents.4 Nearly one-third
of adolescents aged 12–17 years who
were hospitalised in the USA with
COVID-19 between March 2020–April
2021 required intensive care, and 5% of
those hospitalised required endotracheal
intubation and mechanical ventilation.5 On
11 December 2020, the Food and Drug
Administration (FDA) issued Emergency
Use Authorization (EUA) for the PfizerBioNTech COVID-19 vaccine (Comirnaty®)
for adolescents aged 16–17 years; on 10
May 2021, the EUA was expanded to
include adolescents aged 12–15 years;
and on 23 August 2021, the FDA granted

COVID-19 vaccination
Although severe COVID-19 illness
and hospitalisation are more common
among adults, these outcomes can

Table. Recommended vaccines for adolescents.
Group

Vaccines

All adolescents

• COVID-19 (≥12 years)
• Meningococcal A, C, W and Y (MenACWY)
•	Meningococcal B (may be vaccinated, Category B, permissive
recommendation)
• Tetanus, diphtheria and pertussis (Tdap)
• Influenza
• Human papillomavirus (HPV)

'Catch-up' of adolescents
not vaccinated or not fully
vaccinated as children

•
•
•
•
•

Adolescents with certain
underlying conditions or risk
factors

• Hepatitis A
• Pneumococcal disease
• Meningococcal B
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Hepatitis A
Hepatitis B
Polio
Measles, mumps and rubella (MMR)
Varicella (chickenpox)
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Figure. US recommended immunisation schedule for children and adolescents aged 7 to 18 years – 2021.2
Age group (years)
Vaccine

7 through 10

Tetanus, diphtheria, acellular
pertussis (Tdap: ≥7 years)

11 through 12

13 through 15

16

17 through 18

Tdap

Human papillomavirus (HPV)
Meningococcal
(MenACWY-D: ≥9 months;
MenACWY-CRM: ≥2 months;
MenACWY-TT: ≥2 years)

1st dose

2nd dose

Meningococcal B (MenB)
Influenza
(IIV: ≥6 months;
LAIV4: ≥2years;
RIV4: 18 years)

Annual
vaccination
1 or 2
doses

Annual vaccination
1 dose only

Pneumococcal conjugate (PCV13)
Pneumococcal polysaccharide
(PPSV23)
Haemophilus influenzae type b (Hib)
Hepatitis A (HepA)
Hepatitis B (HepB)
Inactivated poliovirus
(IPV: <18 years)
Measles, mumps, rubella (MMR)
Varicella (VAR)
Range of recommended ages for all children

Recommended based on shared clinical decision-making

Range of recommended ages for catch-up immunisation

Can be used in this age group

Range of recommended ages for certain high-risk groups

No recommendation/not applicable

Adapted from reference 2.
For complete details of relevant caveats, footnotes and endorsements, the full associated notes for this immunisation schedule can be found at: www.cdc.gov/vaccines/
schedules/hcp/child-adolescent.html.

full approval of the vaccine for persons
aged ≥16 years.
Over 17 million doses of the
Comirnaty® vaccine have been administered to children and adolescents
in multiple countries since May 2021.
Myopericarditis is a known side effect
reported both overseas and locally, with
the majority of cases occurring after the
second dose in adolescents. To balance
the risks and benefits in the local setting, the Hong Kong Centre for Health
Protection (CHP) JSC-EAP recommends
that persons aged 12 to 17 years receive
one dose of the Comirnaty® vaccine,
instead of two doses.6
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In the United Kingdom, in addition
to existing advice to offer two doses
of vaccine to 16- to 17-year-olds in ‘atrisk’ groups, the Joint Committee on
Vaccination and Immunisation (JCVI)
advises that all 16- to 17-year-olds should
be offered a first dose of Comirnaty®
vaccine. Pending further evidence on
effectiveness and safety in this age
group, a second vaccine dose is likely to
be offered later (approximately 12 weeks
after the first dose) to increase the level
of protection and contribute toward
longer-term protection. Further data and
the potential availability of alternative vaccine options will inform the exact details

of advice on the second dose.
The Hong Kong JSC-EAP noted
the study results of intravenous injection
of COVID-19 mRNA vaccine and acute
myocarditis in a mouse model and the
hypothesis regarding providing intramuscular injection of the Comirnaty® vaccine
at the mid-anterolateral thigh to minimise
the potential side effects of the vaccine.
As a precautionary principle, the JSC-EAP
recommends considering intramuscular
injection of the Comirnaty® vaccine at
the mid-anterolateral thigh, especially for
children and adolescents.
Study of children and adolescents
aged 3 to 17 years has shown that
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CoronaVac® vaccine is immunogenic
and the local and systemic side effects
are generally mild and short-lived. In the
Mainland, where a mass COVID-19 vaccination programme is being implemented,
with over 60 million doses of CoronaVac®
vaccine administered, the reported incidence of adverse effects in children and
adolescents aged 12 to 17 years is not
higher than that in adult population. A few
countries have also authorised and rolled
out the use of CoronaVac® vaccine in children and adolescents aged 12 to 17 years.
At the time of writing, the jury is still out on
whether to extend the use of CoronaVac®
vaccine to children and adolescents aged

(DH) visit schools to administer the
first dose of nine-valent HPV vaccine to
Primary 5 schoolgirls. The second dose is
given when the girls reach Primary 6 in
the following school year.

12 to 17 years in Hong Kong.6

both sexes is less so. Adding boys to an
already successful girls-only programme
has a low cost-effectiveness, as males
have high protection through herd immunity.7 Each country or region needs to
make an appraisal through its own costeffectiveness analysis, which will also be
influenced by the local threshold pricing.
Due to a common misconception
that HPV only poses risks to women,
vaccine coverage is suboptimal among
men in many countries. The chief barriers
against HPV vaccination of boys and men
are: (1) lack of knowledge; (2) vaccine
hesitancy in general; (3) lack of recommendation from and/or discussions with
healthcare providers; (4) cost and logistics; and (5) the idea that HPV vaccination
may promote promiscuity. Men who have
sex with men and families belonging to
ethnic minorities wish to have information tailored to their situation. Future studies should focus on addressing vaccine
hesitancy and developing interventions to
promote gender-neutral HPV vaccination.8

Human papilloma virus
vaccine
HPV vaccine is a prophylactic vaccine to
prevent cervical cancer as well as other
HPV-related cancers or diseases. Genital
HPV is the most common sexually transmitted infection in the United States:
more than 5.5 million new HPV infections occur every year. All HPV vaccines
protect against HPV types 16 and 18,
which cause the majority of HPV-related
cancers. One HPV vaccine also includes
protection against five additional types
that together cause another 10% of HPVrelated cancers.
In Hong Kong, HPV-16, 18, 31, 33,
45, 52 and 58 account for about 90% of
cases of cervical cancer. These seven
genotypes are all included in the ninevalent HPV vaccine. Starting from the
2019/20 school year, eligible female primary school students have been provided
with HPV vaccine under the Hong Kong
Childhood Immunisation Programme
(HKCIP). The arrangement was implemented on the recommendation, made
jointly by the Scientific Committee on
Vaccine Preventable Diseases (SCVPD)
and the Scientific Committee on AIDS and
Sexually Transmitted Infections (SCAS)
under the CHP, to incorporate HPV vaccine into the HKCIP. School Immunisation
Teams (SIT) of the Department of Health

HPV vaccinations for boys
Recently, attention has focused on
vaccinating both sexes, because of HPVrelated diseases in males (particularly for
high-risk men who have sex with men)
and an equity argument over equalising
levels of protection. A UK cost-effectiveness analysis suggested that vaccinating
girls is extremely cost effective compared
with no vaccination, while vaccinating

Meningococcal vaccine
There is no routine recommendation
for healthy individuals in Hong Kong to
receive meningococcal vaccine, but it is
selectively provided to high-risk groups
by public health providers. Private sector and travel health centres of the DH
provide such vaccines for a fee. With the
recent increase in immigration to the
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United Kingdom, there has been a spike
in demand for the vaccine.
Meningococcal disease most often
causes meningitis and blood infection.
One in 10 adolescents who contract
meningococcal disease will die and
two in 10 will have serious long-term
complications, such as hearing loss,
brain damage, kidney damage and
limb amputations. Early symptoms of
meningococcal disease may seem mild,
but the infection can progress rapidly,
killing an otherwise healthy adolescent in
24–48 hours. According to the American
Academy of Pediatrics, American Medical
Association, American Academy of
Family Physicians, Society for Adolescent
Health and Medicine and the CDC, the
meningococcal vaccine recommended
for all adolescents at age 11–12 years and
again at age 16 years protects against four
types of meningococcal bacteria (A, C, W,
and Y). The serogroup B meningococcal
vaccine is recommended for adolescents
with certain risk conditions, including
complement component deficiencies or
complement inhibitor use; anatomical
or functional asplenia, including sickle
cell disease; and those living in an area
or location experiencing a serogroup
B meningococcal disease outbreak.
Meningococcal serogroup B vaccine may
be given to adolescents and young adults
aged 16–23 years, with a preferred age of
16–18 years.

Hepatitis A
Hepatitis A infection does not cause
chronic liver disease and is rarely fatal,
but it can cause debilitating symptoms
and fulminant hepatitis (acute liver failure), which is associated with high fatality
rates. Adults have signs and symptoms of
illness more often than children, and the
severity of disease increases in older age
groups. Recovery from symptoms following infection may be slow, taking several
weeks or months. Hepatitis A virus is
transmitted primarily by the faecal-oral
route. Hepatitis A outbreaks among
men who have sex with men have been
DECEMBER 2021

reported. The SCVPD of the CHP recommends hepatitis A vaccination for the
following groups: travellers to hepatitis
A endemic areas; persons with clotting
factor disorders receiving plasma-derived
replacement clotting factors; persons
with chronic liver diseases; and men who
have sex with men. Inactivated hepatitis
A vaccines are highly immunogenic and
efficacious. Given their high disease rates
worldwide and importance as a reservoir
of transmission to others, children should
be the primary focus of vaccination. Hong
Kong does not include hepatitis A on
the list of routine universal vaccinations,
hence adolescents travelling to endemic

why even a small decrease in vaccination
coverage can lead to a large number of
cases.

areas should be advised accordingly.

damp cloth on the vaccinated area to
help reduce redness and/or soreness
where the shot was given.
• Fainting after getting a shot: Fainting
after any vaccination is more common
among adolescents. Sitting or lying
down when getting a shot and for
about 15 minutes afterwards can help
prevent fainting.
Serious side effects are rare. More
about the possible side effects can be
found in the Vaccine Information Sheet(s).

Other vaccines
Vaccines should be administered at the
earliest possible opportunity to achieve
immunity and increase the chances of
avoiding disease.
In the United States, cases of
pertussis (whooping cough) have been
on the rise after an all-time low of 1,010
reported cases in 1976. As whooping
cough is most dangerous and deadly in
newborn babies who are too young to
be vaccinated, the best way to protect
them is by vaccinating the adolescents
and adults around them. The tetanus,
diphtheria and pertussis booster (Tdap)
replaces the previously recommended
tetanus and diphtheria (Td) booster at age
11–12 years or in older adolescents who
need a Td booster. Immunity from pertussis vaccines given in childhood decreases
over time, which is why the Tdap booster
vaccine is recommended.
Cases and deaths from most
vaccine-preventable diseases targeted
since 1980, such as varicella (chickenpox),
have declined by 80% or more because
of widespread immunisation.
Influenza vaccination is recommended annually for maximum protection, in all individuals aged 6 months and
older.
Measles is one of the most contagious viral diseases known, which is
DECEMBER 2021

Talking with parents and
adolescents
The following information may be useful
to offer to adolescent patients or parents when discussing or administering
vaccines.

After a vaccination
After a vaccination, some people, including preteens, might experience the
following:
• Redness and soreness: Place a cool,

Catch-up vaccinations
If a child has missed a vaccine dose, it is
important to schedule an appointment to
bring the child up to date with all relevant
vaccinations.

Travel
Individuals planning overseas travel
should begin to think about vaccinations 4 to 6 weeks before the departure
date. This much time may be needed to
complete a vaccine series and reach peak
immunity. Travellers should research vaccine recommendations and requirements
for their travel destination. A number of
vaccines, eg, rabies, typhoid, yellow fever
and Japanese encephalitis, are potentially
available and an infectious diseases specialist may be consulted for advice.

Vaccines for college/university
In

some

jurisdictions,

adolescents

entering college, a technical school or
university may be required to be fully
vaccinated according to the local routine
immunisation schedule. This may include
childhood, preteen and teen vaccinations.
For example, many states in the USA
recommend, and several states require,
that college students receive the meningococcal conjugate vaccine. As college
campuses have reported outbreaks of
serogroup B meningococcal disease
during the last several years, meningococcal serogroup B vaccination may be a
requirement for enrolment.

Conclusion
Risk of infection among adolescents is
amplified by biological, behavioural and
environmental factors; however, infectious diseases to which adolescents are
susceptible are often preventable with
vaccines. There is a lack of knowledge
regarding adolescent vaccination and
disease risk among parents and adolescents, which can contribute to low
vaccine uptake. There is an urgent 'call to
action', particularly targeting healthcare
providers and public health authorities, for
the prioritisation of adolescent vaccination as a necessary element of preventive
healthcare in this age group.9
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Update on Travel Vaccines
conditions; x) current medications; xi) allergies; xii) client preference; and xiii) costs.
This article will cover some of the
vaccines listed in Table 1 that would be of
relevance to the practice of travel medicine among local healthcare providers.

COVID-19
The COVID-19 pandemic halted international travel in 2020. Almost 2 years

T

he COVID-19 pandemic has
brought a drastic and unprecedented change in the landscape
of international travel in the past 2 years.
While international travel has become
more unpredictable – and far more
complex – than before, the principle of
immunisation remains largely unchanged.
When encountering clients with outbound

travel plans, physicians should review the
latest recommendations for the region of
travel, perform risk stratification to decide
whether specific travel-related vaccines
are needed and take the opportunity to
review immunisation history and update
routine vaccinations (Table 1). Risk-hazard
assessment should be performed taking
into account: i) exact itinerary including
dates and regions within each country to
be visited; ii) purpose of the trip; iii) urban
versus rural travel; iv) level of accommodations; v) level of aversion to risk; vi) age; vii)
vaccination history; viii) pregnancy status
of female clients; ix) underlying medical

has passed since the disease was first
recognised and the situation continues to
evolve with the emergence of variants of
concern (VOC). However, with the increasing availability of effective vaccines, more
and more countries have begun to reopen
their borders over the past few months.
Of note, many countries require travellers
to be fully vaccinated against COVID-19 in
order to enter the country quarantine-free
or with a less stringent quarantine requirement, making it a ‘required vaccination’
when travelling to certain destinations.
Physicians should also keep in mind the
changing requirements for booster vaccinations in different countries.
There are three major types of
COVID-19 vaccines approved for use by
the World Health Organization (WHO):
mRNA vaccines (manufactured by Pfizer/

Table 1. Commonly prescribed vaccines offered to travellers, categorised into routine, recommended and required vaccinations.
Routine

Recommended

Required

Influenza (injectable inactivated, nasal live attenuated#)

Hepatitis A

Yellow fever#

Pneumococcal (conjugate/polysaccharide)

Hepatitis B

Poliomyelitis

Typhoid (injectable inactivated, oral live attenuated )

Measles, mumps, rubella (MMR)#

Japanese encephalitis (inactivated, live attenuated#)

Varicella#

Rabies

Tetanus, diphtheria, pertussis (TDP)

Meningococcal

HPV

Cholera

Meningococcal
#

COVID-19
# Vaccines containing live components.
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BioNTech, Moderna); inactivated virus
vaccine (manufactured by Sinopharm,
Sinovac); and adenovirus vector-based
vaccines (manufactured by Oxford/
AstraZeneca, Johnson & Johnson, Serum
Institute of India). Currently, two of these
vaccines are available in Hong Kong,
namely Comirnaty® by Pfizer/BioNTech
and CoronaVac® by Sinovac. Variations
exist among different classes of vaccines
regarding the dosing schedule, precautions and contraindications, side effects,
efficacy against infections caused by
VOC, etc. Nevertheless, current evidence
suggests that fully vaccinated individuals
are significantly less likely to develop

Any traveller, including people at
high risk for complications of influenza
who have not received the current seasonal influenza vaccine and are traveling
to areas where influenza activity is ongoing, should consider influenza vaccination
≥2 weeks before departure.2

severe disease or die from COVID19, regardless of the type of vaccine
received. Vaccination is therefore strongly
recommended unless contraindicated.1,2

occurs in rural agricultural areas, often
associated with rice cultivation and flood
irrigation.3
Japanese encephalitis vaccination
is safe and effective in preventing the
disease. It is recommended for travellers
who plan to stay 1 month or longer in
Japanese encephalitis-endemic countries
and for short-term (<1 month) travellers
if they plan to have significant extensive
outdoor or night-time exposure in rural
areas during the transmission season.
Two types of Japanese encephalitis
vaccines are registered in Hong Kong:
inactivated vaccine and live-attenuated
vaccine. The inactivated vaccine is registered for use in travellers aged 2 months
and above, with two doses administered,
on days 0 and 28. It should be completed
at least 1 week before travel. The liveattenuated vaccine is approved for use
in individuals 9 months of age and older.
Only one dose is required at least 14 days
(adults) or 28 days (children) before travel.
Adverse reactions mainly consist of local
reactions. Systemic reactions, such as
headache, fever and chills, are usually
mild if present.4–6

Influenza
Two subtypes of influenza A virus (H1N1
and H3N2) and two lineages of influenza
B virus (Yamagata and Victoria) cocirculate to cause most human influenza
cases worldwide. The risk of exposure to
influenza during travel depends on the
time of year and destination. Influenza
typically circulates at higher levels during
colder winter months: October to May
in the northern hemisphere and April to
September in the southern hemisphere.
However, it can occur throughout the year
in many tropical or subtropical regions.
Inactivated influenza vaccine (IIV),
recombinant influenza vaccine (RIV) and
live-attenuated influenza vaccine (LAIV)
are registered in Hong Kong and recommended for use by Scientific Committee
on Vaccine Preventable Diseases. IIV
and RIV are given as injections and are
labelled for use in individuals aged ≥6
months (depending on individual brand)
and ≥18 years, respectively, while LAIV
is administered as a nasal spray and
is approved for use in those aged 2–49
years. Quadrivalent influenza vaccine is
preferred to trivalent formulations due to
the additional protection against an extra
lineage of influenza B.3
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Japanese encephalitis
Japanese encephalitis is transmitted to
humans through the bite of an infected
mosquito, primarily Culex species. It is
the most common vaccine-preventable
cause of encephalitis in Asia, occurring
throughout most of Asia and parts of the
western Pacific. Transmission principally

Typhoid
Typhoid fever is a systemic infection
caused by Salmonella typhi, usually
through ingestion of contaminated food
or water. It is predominantly found in
areas with poor sanitation and a lack

of clean drinking water. Vaccination
should be considered for those going to
typhoid-endemic areas, particularly longstay travellers and those visiting rural
areas where food and beverage choices
may be limited. There are two types of
typhoid fever vaccines registered in Hong
Kong: injectable inactivated and oral
live-attenuated.
The injectable vaccine is an unconjugated polysaccharide vaccine based on
the purified Vi antigen. It can be given
to persons aged 2 years and older. The
vaccine should be given at least 2 weeks
prior to departure. Oral live-attenuated
typhoid vaccine, also known as Ty21a
vaccine, is given as a multiple dose capsule formulation. It can be given to persons 6 years of age and older. The primary
series can be given as three doses or as
four doses on alternate days, with the last
dose taken at least 1 week prior to departure. Antibiotics, which would inhibit the
growth of the vaccine strain, should not
be given within 72 hours of the last dose
of Ty21a vaccine. Both typhoid vaccines
protect 50–80% of recipients against
typhoid fever, but neither is indicated to
prevent paratyphoid fever.4 Revaccination
should be considered every 3 years or
every 3 to 5 years for those at continuous
risk of infection, for injectable vaccine and
oral vaccine, respectively.

Cholera
Cholera is most commonly acquired from
drinking water in which Vibrio cholerae is
found naturally or has been introduced
from the faeces of an infected person.
Other common vehicles include fish and
shellfish. Cholera is endemic in approximately 50 countries, primarily in Africa
and South and Southeast Asia.
No country or territory requires vaccination against cholera as a condition for
entry. Several licensed killed oral cholera
vaccines are available worldwide, with
different dosing schedule for vaccinees
according to age.2,4,6 As cholera vaccine
confers incomplete, unreliable protection of short duration and may convey
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a false sense of security to vaccinees,
which might lead to lapses in personal
and environmental hygiene, it is rarely
recommended except for those at significant risk of exposure, eg, aid workers in
areas of endemicity or outbreak. The US
Advisory Committee on Immunization
Practices (ACIP) recommends vaccination
for adult travellers (aged 18–64 years) to
areas of active cholera transmission (a list
of countries where cholera vaccine can be
considered for travellers can be found at
wwwnc.cdc.gov/travel/diseases/cholera).

Yellow fever
Yellow fever, an acute haemorrhagic
disease caused by the yellow fever virus
(YFV), is transmitted through the bite of
infected Aedes spp. mosquitoes in Africa,
Central and South America. Risk to travellers is estimated to be very low (<1 per
100,000 to <1 per 1,000,000 travellers per
month of travel) but the case-fatality rate
among severe cases is about 20–50%.
Risk of a traveller acquiring yellow fever
is determined by factors such as vaccination status, destination and season of
travel, duration of exposure, measures to
preventing mosquito bites, occupational
and recreational activities while travelling
and local rate of virus transmission at the
time of travel. The WHO recommends
immunisation for all travellers aged 9
months and above travelling to and from
at-risk areas, unless contraindicated.
There are two major reasons to offer
yellow fever vaccination to a traveller: as
a requirement for entry to prevent international spread of disease by protecting
countries with competent mosquito vectors from the risk of a viraemic traveller
importing and spreading the virus; and as
a recommendation for self-protection of
individual travellers who may be exposed
because of their travel within a country
where YFV transmission exists. It should
be emphasised that a country with no
requirement for yellow fever vaccination
does not imply that there is no risk of
yellow fever transmission.

Yellow fever is the only disease
specified in the International Health
Regulations (2005) (IHR (2005)) for which
countries may require proof of vaccination from travellers as a condition of entry
under certain circumstances. Yellow fever
requirements and recommendations are
officially updated and published annually
by the WHO in the “Country List” of the
online International Travel and Health
(ITH).7
Yellow fever vaccination comprises
a single subcutaneous injection administered from age 9 months onwards. An
International Certificate of Vaccination
or Prophylaxis with validity dated 10

Meningococcal disease

days after vaccination will be issued and
travellers are advised to allow adequate
time for vaccination before departure.
Following the amendment to the IHR
(2005) in July 2016, the validity of vaccination has been extended from 10 years
to lifelong. Travellers holding certificates
issued prior to the amendment do not
need to change or modify their existing
certificate to show they are valid for life.
Side effects of the vaccine are generally
mild, and around 5–10% of vaccinees will
experience headache, myalgia, low grade
fever and injection site reaction.
Yellow fever vaccine-associated
neurotropic disease (YEL-AND) and
yellow fever vaccine-associated viscerotropic disease (YEL-AVD) are two rare but
serious adverse events that occur only
in first-time vaccinees. The incidences
of YEL-AND and YEL-AVD are reported
to be 0.13 to 0.8/100,000 doses and
0.3/100,000 doses administered, respectively, with an increased risk of YEL-AVD
for travellers aged ≥60 years (1.2/100,000
doses) and ≥70 years (4/100,000 doses).
Weighing the risks and benefits of vaccination in the context of destination-specific
risk would be required for travellers aged
≥60 years who are first-time vaccinees.
Currently, yellow fever vaccination
and issuing of an International Certificate
of Vaccination or Prophylaxis is available
at the two travel health centres run by the
Department of Health.8

in close contact with indigenous populations would be potential candidates for
meningococcal vaccination. Travellers
aged over 2 years visiting Saudi Arabia for
Hajj, Umrah or for seasonal work in Hajj
zones are required to receive the vaccination no less than 10 days before arrival
and to bring with them the certificate of
vaccination with the quadrivalent meningococcal vaccine (covering serogroups A,
C, Y & W135).5
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Meningococcaemia and meningococcal
meningitis are two potentially fatal, acute
bacterial infections caused by Neisseria
meningitidis. Transmission is through
direct contact with airborne droplets
from infected persons or carriers with
nasopharyngeal infection. Meningococcal
disease occurs worldwide, but the highest incidence is in developing countries in
the meningitis belt of sub-Saharan Africa.
Travellers to sub-Saharan Africa during
dry season (December to June), travellers
to areas known to experience epidemic
meningococcal disease as announced by
authorities, and long-stay travellers living
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