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Hepatitis A and B

_ Hepatitis A Hepatitis B

transmission
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Feco-orally, food/water

2-7 wks (4 wks)
no

after recovery

no

Acute hepatitis, low
RISK GROUPS

Contacts of patients,
MSM, PWID

Yes, obvious

Birth, blood-blood,
sexually

4-26 wks (7 wks)

90% infected at birth
5% infected adults

After recovery

Suppress replication
Acute and chronic: higher
RISK GROUPS

Immigrants (1st
generation), MSM, HCW,
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Mortality viral hepatitis

Fig. 1. Deaths from viral hepatitis, by virus and type of sequelae, 2015:
most viral hepatitis deaths 3 2to the late complications of HBV and HCV infection

1000000
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Number of deaths

300000 ® ® Hepatocellular carcinoma
® ® Cirrhosis

1 ©® ® ® Acute hepatitis
HCV HEV

Hepatitis viruses

HAV: hepatitis A virus; HBV: hepatitis B virus; HCV: hepatitis C virus; HEV: hepatitis E virus

Source: WHO global health estimates for 2015 published in 2016 (Global Health Estimates 2015: deaths by cause, age, sex, by country
and by region, 2000-2015. Geneva: World Health Organization; 2016.)

WHO Chronic hepatitis report 2017
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Hepatitis control

1) Treatment of infected people (HBV) to
prevent morbidity, mortality and
transmission (TaP)

2) Prevention of new infections

= Hepatitis A: hygier- N\ED\C“\EH

= Hepatitis B '(RP\\’E\.Tce blood-blood contact

(medical care, tattoos) condoms, vaccination
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Risks for travelers

100% — 1 per...

LT, LT/ST, mixed-ETEC, “usual” high risk TD incidence (30% per 2 wks) 10% 30

Animal bite with rabies risk ============nnenuunx

Influenza A or B 1% 100
PPD conversion ==---==========msmmmemamamnan 9:]..?? Hepatitis A (2005)
Typhoid (South Asia) 3,000 _
Hepatitis A 8,000 I’ISk: 1 2,500 — 1 : 9,000
Tick borne encephalitis (exposed in rural Austria) — 0.01% 10,000
Hepatitis B <10,000
Typhoid (most other destinations) <50,000
Do0Tk Hepatitis B
Cholera 500,000
. ) <
Japanese encephalitis 0.0001% —{ 1 million risk: 10.000
Mef?ingocoocal disease >1 million
Rabies
Poliomyelitis

Steffen et al. JTM 2014

15-05-18 7



Hepatitis A

15-05-18



1810

20 -

18 4

16 +

14

124\

10 A

8

Total number of cases

Hepatitis A and travel

J. Whelan et al. / Vaccine 31 (2013) 1806-1811
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Fig.4. Time series analysis of date of onset of hepatitis A cases (n=819) forimported and domestic infections respectively, January 1996-December 201 1. Imported infections
(=) increased annually from August to October, peaking in September. This was followed by an increase from October to January (peaking in December) in those who were
infected in the Netherlands (-).
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Hepatitis A vaccine
recommendations Europe

EU/EEA countries recommending hepatitis A virus vaccination to groups defined by the WHO as at high risk for exposure
or at risk of serio ligical outcome, 2013 (n = 30%)

BN Countries reccommending HAV vaccination

Countries without reccommendation on HAV vaccination

of Ri icity

Men who
se. ’

People who inject drug

At high risk of HAV exposure

Healthcare workers®

Immunocompromised
individuals®

At risk of serious
clinical outcome

Elderly people

T T T

0% 20% 40% 60% 80% 100%

EEA: European Economic Area; EU: European Union; HAV: hepatitis A virus; HIV: human immunodeficiency virus; WHO: World Health
Organization.
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WHO ITH 2018

Hepatitis A, countries or areas at risk
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many middle income countries Intermediate or
low endemic.

- Burden of disease may increase

Very Low

Within country differences and lack of data

'4.\' B ..LOW ' > Q)
B ntermediate ' C/\)
B N "’ Jb

Fig. 1. Estimated prevalence of hepatitis A virus, 2005.

Jacobsen at al. Vaccine 28(2010) 6653-7
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Seroprevalence (%)
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Age related seroprevalence NL
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Changing hepatitis A epidemiology in the European
Union: new challenges and opportunities

Crude rate per 100,000 people

[ ]o.0-1.0 -
1130
Bl 50

I No data available

-~

EEA: European Economic Area; EU: European Union.
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Hepatitis A vaccine shortage 2017

Hepatitis A, countries or areas at risk
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Hepatitis A vaccine shortage 2017

STATENS Contact About SSI  Self service  Sitel
I"‘!"I SERUM
INSTITUT

> Rand D News

@ - European Centre for Disease Prevention
ecoC an agency of the European Union

@A Infectious diseases & public health

Home News & events Epidemiological update: hepatitis A outbreak in the EU/EEA mostly affecti
EWS

S Epidemiological update: hepatitis A outbreak "o > fews > 2007 > Shortege of vacanes sganst hepative &
in the EU/EEA mostly affecting men who have
sex with men

Shortage: Austria, Denmark, Italy,
The main preventic Portugal’ Spal na nd Sweden Several European countries are currently experiencing a

EU is currently limil shortage in particular of monovaccines for protection against
and Sweden) while . H H hepatitis A, for children as well as for adults.
N o s h ortage ’ Belg I u m J CZeCh Re p u bI IC, The shortage has arisen, among others, after one of the main manufacturers

reported any shorte
needed to discard a substantial number of hepatitis e batches two years

vaccine shortages, EStOﬂ |a, Fln Iand, Germany, ICeIand, ago. Increased consumptio Ing outbreaks of the disease If

promoted and offer in men who have men (MSM), among others, may also have

nepatiis A-niected [F€lANA, Luxembourg and Slovenia

implementation of t

(=00}

Search in news:

Shortage of vaccines against hepatitis |
A

2 November 2017

patitis A is the type of infection of the liver you can get via contaminated
food and drinking water, but it may also, in some cases, be transmitted

hepatit en vaccinbrist

Shortage in some areas: Malta and the

Netherlands
Fier‘cephal‘ma QUESTEX

PHARMA MANUFACTURING MARKETING PHARMA ASIA ANIMAL HEALTH DRUG DELIVERY VACCINES

Join the #FierceMadness!
There are just four drug names left in this year's tourament challenge. Vote your favorite to victory here!

mﬂe lack of Hepatitis A vaccine

here is a serious lack of hepaitis A vaccine in Sweden. The healthcare is now using replacement treatment while
promises immediate delivery. "This is a big challenge | can say," says Leif Doteval, Deputy Infection Surgeon in Viastra

Vaccines
ANNONS

k gﬁ;‘- | — \ GET THE NEWSLETTER

Merck, GlaxoSmithKline face hepatitis A vaccine shortage
amid U.S. outbreaks

by Angus Liu | Nov 14, 2017 2:31pm

Subscribe to FiercePharm to get
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{Lerk  Vaccine shortage worldwide

During a hepatitis A emergency, there's
a hationwide shortage of vaccine

G
by Sandee LaMotte, CNN . B
® updated 2230 GMT (0630 HKT) January 12, 2018 \'\'\\

A%
No
4/1,;//,7 . L3I

Notice of Sidewalk Sanitation
per Directive of the County of San Diegg

_ 0(\\,\" ACGregor

after bus incident

Americans urged to carry

A '\d opioid overdose antidote
Jdress the Hepatils A wirus outbreak, on g@ naloxone
10 t/[] the City will sanitize ¢ ) C
a=sa loop DL = . o
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Situation Netherlands

In February 2017: shortage of hepatitis A
Adult = temporarily 2 child hepA or
combined hepA/hepB vaccine even
without hepB indication

On March 3rd: shortage of hepB vaccine;
prioritize for those most risk

In April: shortage of both hepA adult and

child I
I

15-05-18
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Prioritising high risk

RIVM: national center for disease control:
prioritise MSM outbreak

LCR: prioritise travelers at highest risk

restrict use of vaccin:
* L ow endemicity
* Popular destinations among Dutch travelers

The Gii‘ibal Prevalence of Hepatitis A
Viirus Infection and Susceptibility:
WHO 2010 A Systematic Review

15-05-18 _ _ 20
www.who.int/vaccines-documents/



Age related seroprevalence
Thailand

.@ PLOS | ONE Hepatitis A Seroepidemiology in Thailand

anti-HAV IgG  [1971-1972 [ 1976 [ 1990
positive Il 2004 O 2014
100 -
90 -
80 -
70 -
60 -
50 .
40 .

=)

10 ;/‘ oy @

=2 34 56 7-8 9-10 11-12 13-14 15-20 21-30 31-40 41-50 > 50
Age

Fig 3. Comparison of anti-HAV IgG positivity from 1971 to 2014. Seroprevalence data from this and other studies were plotted as line charts. The dotted
line denotes 50% anti-HAV IgG posttivity. Intersection with the seroprevalence curve indicates the mean age at which 50% of the individuals in the population
possessed anti-HAV laG (denoted bvthe numbers on the line araphs) [16—181.

15-05-18 Sa-nguanmoo et al PlosOne 2016 2!



Age related seroprevalence
Thailand

' PLOS | one

Hepattis A Seroepidemiclogy in Thailand

%o anti-HAV IgG

positive
100 = Total 92.5
== North
90 «= Central 75.8
80 - == Northeast
70 . South 44.1

Age

Fig 2. The frequency of anti-HAV 1gG positivity in each age group. Numbears above the line charts indicate the otal seroprevalence for each age group.

S A AMRAE e mam s _ s

15-05-18 Sa-nguanmoo et al PlosOne 2016 22
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Vaccine *
journal homepage: www.elsevier.com/locate/vaccine

£ GOTM & ‘%( Contents lists available at ScienceDirect
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Modeling the hepatitis A epidemiological transition in Thailand

@ CrossMark

Thierry Van Effelterre **, Cinzia Marano?, Kathryn H. Jacobsen”®

*GSK Vacanes, Wawe, Belgium
® Department of Global and Community Health, George Mason University, Fairfax, VA, USA

ARTICLE INFO ABSTRACT

Article history: Background: In most low- and middle-income countries, hepatitis A virus (HAV) is shifting or expected
Received 20 july 2015 to shift from high endemicity to intermediate or low endemicity. A decreased risk of HAV infection will
t"‘:‘; ‘]”9’;"‘"" {;’e"';gfro‘“’b" 2015 cause an increase in the average age at infection and will therefore increase the proportion of infections
A cepeed 13 November 207 that results in severe disease. Mathematical models can provide insights into the factors contributing to
wvailable online 2 December 2015 R K . . .
this epidemiological transition.
Methods: An MSLUIR compartmental dynamic transmission model stratified by age and setting (rural and

ﬁ:;::,f,\ urban) was developed and calibrated with demographic, environmental, and epidemiological data from
Thailand Thailand. HAV transmission was modeled as a function of urbanization and access to clean drinking water.
Mathematical model The model was used to project various epidemiological measures.

Drinking water Results: The age at midpoint of population immunity remains considerably younger in rural areas than in
Urbanization urban areas. The mean age of symptomatic hepatitis A infection in Thailand has shifted from childhood
Seroprevalence toward early adulthood in rural areas and is transitioning from early adulthood toward middle adulthood

in urban areas. The model showed a significant decrease in incidence rates of total and symptomatic
infections in rural and urban settings in Thailand over the past several decades as water access has
increased, although the overall incidence rate of symptomatic HAV is projected to slightly increase in the
coming decades.
Concilustons: Modeling the relationship between water, urbanization, and HAV endemicity is a novel
approach in the estimation of HAV epidemiological trends and future projections. This approach provides
insights about the shifting HAV epidemiology and could be used to evaluate the public health impact of
vaccination and other interventions in a diversity of settings.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org) licenses by-nc-nd/4.0V).

Modeling studies

Modeling the
relationship
between water,
urbanization, and
HAV endemicity
is a novel
approach in the
estimation of HAV
epidemiological
trends and future
projections

T. Van Effelterre et al. Vaccine 201623



by region

ENDEMIOTY LEVEL

O INTERMEDIATE O HIGH © VERY HIGH
Fig. 2. Map of province development index (PO() levels across Turkey
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Hepatitis A virus epidemiology is universal

childhood vaccination begins: seroprevate =—and endemicity

Province Development Index PDI
shows clearer trend than HAV
endemicity

Access to water and sanitation not
significantly associated with
endemicity, nor are urbanization
and PDI

Migration to cities are of influence

Largest di

recent de=ve|opment
\ l
» ..
; ‘l
g »
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Demiray et al The Turkish Journa/ of Ped/atrlcs 2016 24



Vaccination coverage of children aged 12-23|

months inNn Gaziantep, Turkey: comparative results
of two studies carried out by lot quality

technique: what changed after family medicine?

Birgul O=zcirpici'?, Neriman Aydin’,

Ferhat Coskun?, Hakan Tuzun® and Servet Ozgur'

Coverage 84-93%

“Hepatitis A and Varicella vaccines are

going to be added to schedule in 2013. All
routine EPI vaccines are financed by
government.”

Ozcirpiri et al. BMC Public Health 2014

15-05-18 25
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Temporary change in LCR guideline:

- No hepatitis A vaccination for travelers to
Turkey, Thailand (and South Africa)

- Delay boosters until 3 years after first
hepatitis A vaccine (instead of 1 year)

15-05-13



Travel to Turkey, Thailand,
South Africa?

Imported cases Netherlands (notified)
e BN E N T BN N TN N TN B
5 5 8 3 0 2 1 1 1 3
Turkey 248.000 travellers in 2016-2017*
T ) ) o B N N R N N B
- - - 0 0 0 0 1 0 0
Thailand 49.000 travellers 2016-2017*

N e N N B

South Africa 52.000 travellers 2016-2017*

*Kantar market research commissioned by GSK

15-05-18 27



Vaccine shortage UK

| I NG

PHE recommends that all MSM without reliable evidence of previous vaccination or

Na 7./1 infection attending GUM and HIV clinics should be opportunistically offered hepatitis A
ya 4/ vaccination.
Ceyp, Q0
oy Ciney . A,
Q3 Aip,, 1A,
fecoa V/;O” u?/f Upaa[ 1.2 Dose-sparing vaccine advice
2 /77/)7 /s . Mo, Cq : - :
“\‘{\ e b / ”
P g 0‘7@ o /Varo"ge S /7@ The advice is based on a broad assessment considering the following criteria:
PUbIIC . aﬂr/‘o,_ A/Na /‘be ,.Oaﬁ[/s « risk of acquiring infection
England o 03 C u,e Gco /‘,h « risk of complications of infection
V@/ bS/'/e /7)@,) ’77(/,)/. une response to vaccine products of varying antigen content
B 3 - ) d@q Ui qvailability and number of doses required
Protecting and improving the nation’s i a&/// fo/.,h O,) fe 4t vaccine schedule
Ust . [Osy

Co, ] ]
I)) qsettinas
or Co //‘ap /'7@/;0 =gy being immune

Hepatitis A vaccination in adults-
temporary recommendations

28
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Home /| Latest News /| Changes to the Country Information pages: Hepatiti...

©C 006 O
15 Jun 2017

CHANGES TO THE COUNTRY INFORMATION PAGES:
HEPATITIS A VACCINE RECOMMENDATIONS

NaTHNaC has reviewed and updated the hepatitis A country specific information and
vaccine recommendations to provide up-to-date recommendations for travellers and
travel health professionals

Based on this review:
Advice for health professionals

Country specific vaccine recommendations have been updated for the following countries:
HAV is usually a sub-clinical infection (without symptoms) in young children. However, the Albania, Algeria, Argentina, Azerbaijan, Belarus, Belize, Bosnia and Herzegovina, Bulgaria, Chile,
Cuba, Fiji, Guyana, Iran, Iraq, Jordan, Kazakhstan, Kyrgyzstan, Latvia, Libya, Lithuania, Malaysia,
Maldives, Mauritius, Montenegro, Palau, Poland, Réunion (France), Samoa, Serbia, Sri Lanka,

Tajikistan, Thailand, Tonga, Turkey, Ukraine, and Uzbekistan.

disease becomes more serious with advancing age, with an approximate mortality (death) rate of
two percent in those over 50 years of age.

Vaccination is recommended for most travellers to countries with a high burden of HAV.

In countries where there is a lower risk of HAV factors such as access to improved sanitation,
travel plans, activities, and medical conditions should be considered in the risk assessment.

Travellers who may be at increased risk of hepatitis A infection include:
® those staying with or visiting the local population

® frequent/long-stay travellers to areas where sanitation and food hygiene are likely to be poor &

" adventure travellers visiting rural areas and staying in basic accommodation ‘ '
® those with existing medical conditions such as liver disease or haemophilia
® men who have sex with men 3
® people who inject drugs

® those going to areas of hepatitis A outbreaks who have limited access to safe water and
medical care



Conclusions hepatitis A

-Worldwide vaccine shortages have suddenly
urged us to reconsider indication for travelers;
vaccine has been priororitised for highest risk
groups

Hepatitis A endemicity is changing rapidly as a
result of growing economies, risks for travelers
decline

-Seroprevalence and modelling studies become
more widely available in the last few years

- This leads to different recommendations between
se(EUropean) countries 30
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Hepatitis B and travel

Relation hepatitis B and travel less obvious
than hepatitis A

- Longer incubation/wider range up to 6
months

- High-risk destinations did not correlate with
the destination country’s prevalence of
hepatitis B surface antigen®

- More related to behavior than hepatitis A /
different exposure

*Steffen et al. JTM 2014

15-05-18 32



Hepatitis B and travel

Behavioral studies: 33-76% at risk
Zuckerman JTM 2000 Connor JTM 2006 Streeton JTM 2006

Prospective study: 2//3887 infections in
travelers of which 2/97 worked abroad and

0/7317 vacationers
Steffen JID 1987

Retrospective study: risk for tourists very
low; immigrants (VFR) significantly higher
irrespective of travel Sonder JTM 2009

15-05-18 33



Hepatitis B and travel

Case control study: risk increases with
journey length and travel alone or with

friends instead of partner
Nielsen J Inf 2012

15-05-18
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WHO ITH

personal risk
taking behaviour
prevalence of HBsAg

International
travel and health

unlikely to be
increased average
traveller.
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Hepatitis B, countries or areas at risk
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Estimations of worldwide prevalence of chronic hepatitis B
virus infection: a systematic review of data published

between 1965 and 2013

Aparna Schweitzer, Johannes Horn, Rafael T Mikolajczyk, Gérard Krause, Jordis ] Ott
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[ Nodata
[ Low (<2%)

[J Lower intermediate (2-4-99%)
[ Higher intermediate (5-7-99%)
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=== e )
Figure 2: Global HBsAg endemicity (1957-2013)
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Schweitzer et al. Lancet 2015
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Estimations of worldwide prevalence of chronic hepatitis B
virus infection: a systematic review of data published
between 1965 and 2013

Aparna Schweitzer, Johannes Horn, Rafael T Mikolajczyk, Gérard Krause, Jordis ] Ott

Conclusions:

= HBsAg prevalence worldwide: 3,61%

Estimated 248 million HBV carriers
» 74 million China; 17 million India; 15 million Nigeria

Decrease in prevalence in several countries
» Thailand, India, China, S Korea, Malaysia, Singapore

= Prevalence may increase in low endemic countries by
Immigration

Limitation:

= most individuals 16-50 year, recent vaccination
effects missing

15-05-18 38



Introduction HBV vaccine
Asia

Table 1 Prevalence of chronic hepatitis B and coverage of expanded program on HBV immunization in Asian countries receiving a
high number of travelers [10, 12, 14]

Arrival Country  Intemational traveler's  Estimated prevalence  Estimated HBsAg Implement of Expanded Complete HBV  Population age
amivals peryear (2014)  of chronic hepatitis B positive population  program of immunization  vaccinationat  after EPI deployed

infection® (EPI) for HBV (Year) year 2014(%)  atyear 2016

China 55,622,000 549 % 74,601,204 2000 9 16

Malaysia 27,437,000 074 % 208,540 1989 % 27

Thailand 24780,000 642 % 4,260,008 1992 99 24

Saudi Ambia 15098000 318 % 866,675 1990 98 26

South Korea  14202,000 436 % 2111914 1995 9 21

Japan 13413,000 102 % 1,294,431 No No 0
Singapore 11,858,000 409 % 207,943 1990 97 26
Indonesia 9,435,000 186 % 4,468,684 1992 78 24

India 7,703,000 146 % 17553389 2004 70 12

Vietnam 7,874,000 10.79 % 9,607,438 2003 95 13
Philippines 4,833,000 463 % 4326212 1995 79 21
Cambodia 4,503,000 405 % 581,5% 2006 97 10

Jordan 3,950,000 186 % 119919 1995 98 18
Myanmar 3,081,000 340 % 1,765,643 2003 75 13

Laos 2,510,000 874 % 558,710 2003 88 13
Estimated at year 2015 based on data on prevalence of chronic HBV infection published between Jan 1, 1965, and Oct 23, 2013*

150518 Poovorawan et al. Tropical Diseases, Travel .,

Medicine and Vaccines (2016) 2:14



Introduction HBV vaccine

Table 2 Prevalence of CHB and coverage of expanded program on HBV immunization in international traveler's to Asia departure
countries outside Asia [12-14]

Region Country International Estimated prevalence Estimated Start of Expanded Complete HBV  Number of years

traveler's departures  of chronic hepatitis B HBsAg positive  Program of Immunization  vaccination (36 since EP deployed,
per year (2013) infection” population (EPI) for HBV (Year) at year 2016
N. America USA 61,569,000 027 % 843,724 1993 0 23
Canada 32,977,000 0.76 % 260,865 2003 75 |l 3
S. America Mexico 15,911,000 0.20% 237858 2000 84 16
Argentina 7,544 000 0.77 % 312,806 2002 o4 14
Europe United Kingdom 58,510,000 001 % 3,300 Not started N/A N/A
Russia 54,069,000 273% 3,926,499 2001 o7 15
Itafy 27,798~ T Tromees - o
France 26243, Conclusion: Vaccination should be considered for
Uk’;‘“: . =761 travelers to Asia, especially those engaging in casual
Netherlan 18,094, . . .
Hungery 15007 SEX, tattoos, piercings, medical procedures, those who
Sweden 15917, travel longer, and those who are born after
. i"a‘” .- ;‘;Z; implementat/on of HBV vaccmat/on in the/r Country
eania ustralia
New Zealand 2,193,000 411% 179,357 1992 a3 24
Africa South Africa 5,168,000 6.70 % 3445477 1997 74 19
Uganda 378,000 9.19% 3,123,886 2002 78 14

* Estimated at year 2015 based on data on prevalence of chronic HBV infection published between Jan 1, 1965, and Oct 23, 2013

Poovorawan et al. Tropical Diseases, Travel
Medicine and Vaccines (2016) 2:14
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Global Immunization 1989-2016,
3 dose of Hepatitis B (HepB3) coverage in infants
global coverage at 84% in 2016
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Preventing Perinatal Hepatitis B Virus Transmission:

A Guide for Introducing
and Strengthening
Hepatitis B Birth Dose
Vaccination

Vertical transmission

Vaccination < 24 hours

Pregnancy screening in
low endemic countries
(in NL since 1989)

Worldwide < 5 year old children
infected

4.7% mp 1.3%
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Mortality viral hepatitis

Fig. 2. Global annual mortality from hepatitis, HIV, tuberculosis and malaria, 2000-2015:
unlike HIV, tuberculosis and malaria, the trend in mortality from viral hepatitis is increasing
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Source: WHO global health estimates (Global Health Estimates 2015: deaths by cause, age,
sex, by country and by region, 2000-2015. Geneva: World Health Organization; 2016.)

WHO Chronic hepatitis report 2931 7
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Acute hepatitis B Netherlands
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Source: RIVM 2018
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Disease data from the ECDC
Surveillance Atlas

See the latest available data on hepatitis B

Go to the Atlas »

—\

Disease data from the ECDC Surveillance Atlas World Hepatitis Day | European Test Finder
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/ 'Hepatitis B vaccine shortage

s J| Health & Social Care News

Global Shortage of hepatitis B

vaccine caused by manufacturing
process

March 2, 2018

thebmj Research v

Educationv  News&Viewsv  Campaigns

'mptom of chronic neglect?

36 (Published 19 October 2017)
Health pro O \ e
manufactu F r‘

hepatitis B

Current update

Departments Worldwide How governmentworks Getinvolved
Policies Publications Consultations Statistics

Home » Immunisation Programs » Private market hepatitis B shortage
News story

_ Private market hepatitis B shortage
Current global shortage of hepati
vaccine

There is currently a global shortage of hepatitis B vaccine
which has been caused by problems in the

15-05-18 manufacturing process.
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Conclusions

Hepatitis A and B epidemiology are
changing rapidly

Vaccine shortages have forced countries to
adjust guidelines

Differences in recommendations between
countries have probably increased

‘Prioritize those at highest risk’ coordination
necessary and possible?
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