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Available vaccines for travelers (otherwise not
routinely used)

‘Yellow fever

-Japanese encephalitis
Dengue fever

* Tick-borne encephalitis
- Typhoid fever
‘Hepatitis A

*Cholera

‘Rabies
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Flavivirus Risk Map
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23 Zika Virus . B

3 Japanese encephalitis virus

O3 vellow fever virus 9 )
2 West Nile virus .
B Saint Louis encephalitis virus e
B Tick-bome encephalitis virus

B Dengue virus
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Dengue & Yellow Fever

Table 1. Aeds-bome arboviralincubation periods and the asymptomatc raction of nfections

e o . . G . Asymptomatic
Aedes-Bome ‘ . . Coinfectionwith Other ~ Intrinsic Incubation ~ Extrinsic Incubation yp
Fhatne Virus Type Transmitted By Symptoms Supportive Treatment et Reiod Dy Peiud Dy Prop«;{r:l;m ::Lf)eded
e A Sudden high grade fever,
e Flanmirus i ﬁllﬁﬁéui Headache, Nausea, DENY vaccine and drug Yes (e, DENVand Median: 5.3[68] Mean: 15(at 25°C) B
b (1] ' 6 ffl ‘ Arthralgia, Fyeand Musde ~~ adminisration 66 ZIKV) [67] Mean: 59(42] 65(at30°C) 2] .
pain |03
A egypt R Contnciv
il ver, Conjunctivis " -

. Flaoioinus At.dllup du:‘ Muscle pain, Headache, Flu@ }ntakg and drug. Yes (e, ZIKV and Median: 6. [73] Medma. ) {a!t 00 E
Lika " Human (via blood F administration (such as N -‘ 96(at26°C) 80[74]
7] b Jint pain, Rash and . - CHIKV) 4] 62(70] _

transfusion) \i N acetaminophen) 73] U2(at2°C)[7]
154631 Sk
High fever, ot pain,
: Ao wegypt Myalgia, Arthris, et T A\
Chikungunya A“"’fm‘" Ar. albopictus Conjunctivits and Py N,bt',ﬂmd 1ntake b (e.g.,CrH II\\ - Median: 30 [66] Median: 2 [84] Approx. 18t 28 53]
' ] . : and Acetaminophen 3241 DENV) 8]
180 Dermatologic
manifestatione (8181
e Ao wegypt Headache, Nausea, T onts . ; " L 0
Yellow Fever Hm-‘mrus Ae. Albopicts Vomiting, Fever, Dizziness m " %Llngand leeg ‘:,F\ - Mo i ',3 g Medi: 1[1(nt2. 0 519]
(3] _, o Ribavirin [89,90] CHIKV) o] 4466] 9]
[86] and Joint pain [§7,55]
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Yellow fever maps of risk: Africa & Latin America
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Yellow fever vaccine

Showuld | recommend yellow
fever vaccine in this traveler?

w

= Travelling to an endemic area or
area with current yellow fever
outbreak

- Travelling to a high-risk area
to (eg, sub-Saharan Africa, or
Latin America)

siEehy Do not administer
the vaccine

Yes

- =9 months of age

= Severe immunosuppression
(HIV/AIDS) CD4 count
=200 cells/plL

= Severe immunosuppression
(not HIV related)

Yes

R

Previously received yellow fever
vaccine

No =90 0
—p@inistetthe v@

Yes

= Infected with HIV when last dose
received

= Labworker who routinely
handles wild-type yellow fever
wirus with antibody titre suggesting
additional vaccine dose needed

= Labworker who routinely
handles wild-type yellow fever
virus and cannot get antibody
titre measured

Administer vaccine
Yes and provide booster

——»!

every 10years if
patient remains
at risk

No
A

= Pregnant when initial dose
received (any trimester)

= Had a haematopoietic stem cell
transplant after receiving dose
and is now immunocompetent

No
Do not administer
the vaccine

l ves

Qdmin ister the vacci D

Figure 2: YF vaccine and booster administration flow chart

Ry
<
od B Iy
< V. TR~
L=
25 L
|

17D vaccine developed by
Theiler & Smith

Virus-attenuated vaccine

Widely held to be one of the
safest vaccine in use

YF vaccine-associated
viscerotropic adverse events

(YELV-AVD)

YF vaccine-associated
neurotropic disease (YEL-
AND)

Form 11 July 2016 the
certificate of vaccination

against YF is valid for the life




Dengue fever

390 million infections
worldwide with 96
million of clinical cases
every year
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Intense headache

Rash (skin)

Diarrhea

Arthralgia
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Retro-orbital pain

Vomiting

Abdominal pain

+ Myalgia

General symptoms:
High fever;

Loss of appetite;
Miner bleeding;
Fatigue.

Severe dengue symptoms also include:
* Severe bleeding;

* Organ impairment;
* Plasma leakage.
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Dengvaxia

First licensed dengue vaccine

CYD-TDV, a tetravalent live attenuated with a vellow
fever 17D backbone, 1s the first dengue vaccine to be
licensed, under *Dengvaxia’. Despite being first licensed
in 2015 1in Mexico followed by 20 other dengue endemic
countries based on results from Phase 3 tnals conducted
in more than 30000 children and adolescents aged 2—16,
it was only introduced in two subnational public health
programs in the Philippines and Brazil. 'I'he Phase 3 tnals

i I . ¥

post-hoc retrospective analyses of the long-term safety
data revealed an excess risk of severe dengue 1n those
who were seronegative at baseline. Serostatus refers to
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Japanese encephalitis Map
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Japanese encephalitis vaccines

JEV belongs to the family Flaviviridae

Only a single serotype has been identified:;
based on phylogenetic analysis of the
envelope gene of JEV, 5 genotypes have
been described

There has existed since the 1940s, a series of efforts to
develop multiple vaccines against JEV, which may be
broadly categorised into three types: (1) inactivated JE
vaccines, (A) inactivated virus grown in mouse brain

(MB-JEV) and (B) inacuvated virus grown in primary

hamster kidney or Vero cells; (2) live-attenuated JE virus

vaccines and (3) live yellow fever virus (YFV)-JEV chi-
meric recombinant vaccine.
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Inactivated JE vaccines

The BIKEN vaccine prepared from either the Nakayama
or Beijing-1 strains of JEV grown in suckling mouse
brains (MB-JEV) was licensed for human use by the
Ministry of Health and Welfare, Japan, in 1954 and is
credited with having brought down the incidence of JE
encephalitis dramatically in Japan and Taiwan. The dis-
advantages of MB-JEV has been the requirement for

multiple doses as would be expected for a killed vaccine,

prompted the discontinuation of its manufacture, and it

ceased to be used once all vaccine lots were exhausted in
2011. However, MB-JEV manufactured in a Thai facility

using technology transferred from the BIKEN Founda-
tion continued to be used as part of the Thai National
Immunization program.

‘ FACOLTA DI MEDICINA E CHIRURGIA




Inactivated JE vaccines

time, the latter has found favour for veterinary use. The
attenuated strain SA-14-14-2 of JEV grown in Vero cells
and formalin inactivated was developed as a vaccine

(IC51) by Intercell AG under licence of VaccGen Inter-
national LLC and sold under the brand name IXIARO in
Europe and Americas and as JESPECT in Australia and
New Zealand.
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Inactivated JE vaccines

Features and properties of Japanese encephalitis
vaccine (inactivated, adsorbed) [ XI1LARO™)]

For immunization against Japanese encephalitis virus in adults

Vaocine comprises formalin-inactivated Japanese encephalitis
strain SA, ,-14-2 adsorbed to an aluminium hydroxide (0.19c)
adjuvant

Dosea Two doses of Gug (in 0.5 mL)

Route of administration Intramuscular injection into
deaeltoid muscle

Freqgueancy of administration Vaccination at O and 28 days

Sy stamic Headache, myalgia, influenza-
like illness, fTatigue

Tendarmess, pain

‘UDI DI
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Tick-bite encephalitis

The overall risk of acquiring TBE for an unvaccinated
visitor to a highly endemic area during the TBE virus
transmission season has been estimated at 1 case per
10,000 person-months of exposure. Most TBE virus
infections result from tick bites acquired in forested areas
through activities such as camping; hiking; fishing;
bicycling; collecting mushrooms, berries, or flowers; and
outdoor occupations such as forestry or military training.

The risk is negligible for people who remain in urban or
unforested areas and who do not consume unpasteurized
dairy products.
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TBE virus transmission

TBE virus is transmitted to humans through the
bite of an infected tick of the Ixodes species,
primarily I. ricinus (European subtype) or I.
persulcatus (Siberian and Far Eastern subtypes).
The virus is maintained in discrete areas of
deciduous forests. Ticks act as both vector and
virus reservoir, and small rodents are the primary
amplifying host. TBE can also be acquired by
ingesting unpasteurized dairy products (such as
milk and cheese) from infected goats, sheep, or
COWS.
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The "TBE-belt”

TBE is endemic to focal areas of Europe and Asia, extending from
eastern France to northern Japan and from northern Russia to

Albania. Approximately 5,000-13,000 TBE cases are reported each
year, with large annual fluctuations. Russia has the largest number

of reported cases. o




TBE-vaccines

Two inactivated cell culture-derived TBE vaccines are
available in Europe, in adult and pediatric formulations:
FSME-IMMUN (also marketed as TicoVac) (Pfizer, France)
and Encepur (6SK, Germany). Two inactivated TBE vaccines
are available in Russia: TBE-Moscow (Chumakov Institute)
and EnceVir (Microgen). SenTaiBao (Changchun Institute of
Biological Products in China) also manufactures an
inactivated TBE vaccine. Immunogenicity studies suggest
that the European and Russian vaccines provide cross-

protection against all 3 TBE virus subtypes.
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TBE-immunization

Table 2 Registered schedules for TBE immunization

Primary immunization

First booster

Subsequent boosters®

Dose 1 Dose 2 Dose 3

Dose 4

Doses 5+

Conventional schedules

FSME-Immun  Day 0 Day 21° 9—12 Months after
2nd dose®

Encepur Day 0 1—3 Months 9—12 Months after
after first dose 2nd dose

Accelerated conventional schedule

FSME-Immun  Day 0 Day 14 5—12 Months after
2nd dose®

Encepur Day 0 Day 14 5—12 Months after
2nd dose®

Rapid schedule

After 3 years

After 3 years

After 3 years

After 3 years

Every 5 years for people aged <60 years
Every 3 years for people aged =60 years

Every 5 years for people aged <60 years
Every 3 years for people aged =60 years

Every 5 years for people aged <60 years
Every 3 years for people aged =60 years
Every 5 years for people aged <60 years
Every 3 years for people aged =60 years

Encepur Day 0 Day 7 Day 21 After 12—-18  Every 5 years for people aged <60 years
months Every 3 years for people aged =60 years
Adapted from Ref. 54.
# According to recommendations of the Austrian Immunization Board.
® For FSME-Immun Junior: 1—3 months after first dose.
“ For FSME-Immun Junior: 9-12 months after second dose.
_—_ -
P L o MILANO Banzoff A et al. Travel Med Infect Dis = M

2008:; 6:331-41

5




Cholera cases

No. of cholera cases |

Non-endemic ~
B <-1000

1001 - 10000

10001 - 25000

25001 - 50000
N 50001+

Fig 2. Annual number of cholera cases in endemic countries.
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Subunita B ricombinante della tossina colerica

Table 1. Licensed Oral Cholera Vaccines

Variable WC-rBS WC-only Modified WC-only CVD 103-HgR

Trade name Dukoral ORC-Vax Shanchol or mORC-Vax Orochol or Mutacol

Live or killed Killed Kiled Killed Live

Target O1 classical and El Tor O1 classical and 01 classical and El-Tor, 01 classical

El-Tor; possibly possibly 0138 (no and El Tor
0139 (no clinical clinical evaluation to date)
evaluation to date)

Regimen 2 doses given 7-42 2 doses given at least 2 doses given 14 days 1 dose
days apart 14 days apart apart
(3 doses for children
2-5 years of age)

Duration of protection 2 years (6 months for =3 years =3 years = 6 months
children 2-5 years (established only in
of age) North American

volunteers)

Booster dose Every 2 years Every 2 years Every 3 years (may be Unknown

reguirements (every 6 months longer after further
for children, evaluation of Kolkata trial)
2-5 years of age)

Age range for =2 years =1 vyear Shanchol: =1 year; =2 years

vaccination mORC-Vax: =2 years

Reguirement for oral Yes No No Yes

buffer

Storage temperature 2-8°C 2-8°C 2-8°C 2-8°C

Shelf life 3 years 2 years 2 years 2 years

International acceptance WHO pregualified Not pregualified Pending WHO Not pregualified

by WHO pregualification by WHO

Price to the public sector ~$56.25 $0.75 Shanchol: $1.85 or less Vaccine not

per dose depending on volume currently available

mORC-Vax: ~$0.76

NOTE. WC, whole cell.

UNIVERSITA DEGLI S’
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Typhoid fever

g "t v

Incidence rate (per 100000)
) D 0to«s

O 1510450

§0t0 <100

:;gg:::;gg In 2017, an estimated 14 million cases of EF occurred world-

50010700 wide, resulting in about 136 000 deaths.” More than 80% of
n | these cases occurred in South and South East Asia and in Sub-
e Saharan Africa (Figure 1). Supplementary Table 1, available at




Table 1: Typhoid vaccines [74,75,77-103]

Brand and
manufacturer

o Vivotif®
Emergent BioSolutions

o TYPHIM Vi®
Sanofi Pasteur

Formulation

» Enteric-coated capsules [74]

 Liquid [75]

Type e Live attenuated Ty21a strain of » Purified Vi capsular
S. Typhi [74] polysaccharide from the
Ty2 S. Typhi strain [75]
Route of e Oral [74] e Injectable

administration

e Intramuscular [75]

Recommended
dose /
regimen

e Three dose regimen, taken on
alternate days [74]

* Four dose regimen in USA and
Canada [79]

» Entire vaccination schedule to be
completed at least one week prior to
travel to endemic area [74]

* One dose [75]
e Optimum antibody
protection may be reached

2 weeks after
administration [75]
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