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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.)



Figure 3. Regional distribution of viral hepatitis deaths
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®  Generalmente autolimitada
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DIAGNOSTICO DIFERENCIAL HEPATITIS AGUDA

VIAJEROS/INMIGRANTES

= VHAVHB,VHC,VHE
= VIH
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International Tourist Arrivals by World Region Our World
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Commercial flights tracked by Flightradar24
2019-2021
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Migration flow of foreign nationals in Spain from 2010 to 2020

Migration flow of foreign nationals in Spain 2010-2020
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Further information regarding this stafistic can be found on page 8. 2013, 3.2% of the global population (23| million individuals) migrated

Source(s): INE (Spain); ID 445986



http://www.statista.com/statistics/445986/migration-flow-of-foreign-nationals-in-spain

Number of foreigners entering Spanish territory without authorization between 2015 and 2021

Number of irregular immigrants arriving in Spain 2015-2021

Number of immigrants

5,000
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Note(s): Spain; 2015 to 2021; land and sea arrivals

Further information regarding this statistic can be found on page 8. H [
E Source(s): Ministerio del Interior (Espafia); ID 1187486 Stat|3ta |


http://www.statista.com/statistics/1187486/number-of-illegal-immigrants-arriving-in-spain

TRANSMISION HEPATITIS
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VIAJEROS —ALTA

SUSCEPTIBILIDAD HEPATITIS A

= Mejora condiciones
higieénico-sanitarias

= Espana baja
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HAV susceptibility
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Carrillo-Santisteve et al. Lancet Inf Dis 2018
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28% casos UE
importados

Tendencia decreciente
Africa/Asia
Hombres <25 anos

VACUNA

= 25% viajeros

Travel-associated hepatitis A in Europe, 2009 to 2015

Julien Beauté?, Therese Westrell?, Daniela Schmid?, Luise Miiller3, Jevgenia Epstein4, Mia Kontio®, Elisabeth Couturiers, Mirko
Faber?, Kassiani Mellou®, Maria-Louise Borg?, Ingrid Friesema?®°, Line Vold*, Ettore Severi**?

TABLE 4

Number of travel-associated cases of hepatitis A, number of nights spent and risk by travel destination, 10 EU/EEA
countries?, 2009-2015 (n=2,416)

Travel-associated cases Nights
Cases/million nights (95% Cl)

n %o % <15years  (million, estimate 2009-15°)
Total (all regions) 2,416 | 100 39.8 7,794 100 0.31 (0.30-0.32)
Africa 753 31.2 33.3 357 4.6 2.11 (1.96-2.27)
America
North America 10 0.4 0.0 412 5.3 0.02 (0.01-0.04)
Central and South America“ 106 4.4 14.2 228 2.9 0.46 (0.38-0.56)
Asia 705 29.2 50.4 564 7.2 1.25 (1.16-1.35)
Europe
EU 28 427 17.7 13.6 5,150 66.1 0.08 (0.07-0.09)
Other European countries? 410 17.0 56.8 995 12.8 0.41 (0.37-0.45)
Oceania 5 0.2 0.0 88 1.1 0.06 (0.02-0.13)

Beauté et al. Euro surveill 2020
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Orthohepevirus Piscihepevirus

Trout-USA

Orthohepevirus A

HEPATITIS E

= Distribucion global

Orthohepevirus D

Bat

= Periodo incubacion: 2-6 semanas

Avian-Europe

.. Orthohepevirus B
= Hepatitis aguda

Avian-USA
= >95%:AUTOLIMITADA Avian-Australia
= Fulminante/Extrahepatica - Feret
b Rat-Vietnam o Lhomme S et al.
= Hepatitis cronica (inmunodeprimido) Orthohepevirus C Viruses 2016

= Familia Hepeviridae

= Genero Orthohepevirus (vertebrados terrestres)

. Hoofnagle JH et al. N Engl | Med 2012
= 4 especies: A,B,C,D . oRF3

Moncoding CIRF1 N ].I;.d'
. . ORFZ (] ) Lo g
= Orthohepevirus-A: 8 genotipos w
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= Geénero Piscihepevirus (trucha) r Capsid




= Hepatitis E (Orthohepevirus-A)

36 subtipos / | serotipo

=  Genotipos | y 2: humanos (agua)

= Genotipo 3 y 4: animal/humano
(carne poco cocinada)

= Genotipo 5-8:animales

= Transmision

191em pareuiweIun0d

Consumo agua/carne

=  Sangre

"  Trasplante organos

O Reported or known
route of transmission

O Transmission

to humans
O Natural host
Kamar et al. Clin Microbiol Rev 2014 O Genotype
Nimgaonkar et al. Nat Rev Gastroenterol Hepatol 2018
Smith et al. ] Gen Virol 2020

Nature Reviews | Gastroenterology & Hepatology




VIROLOGIA DELVHE: GENOMAY VIRION
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HEPATITIS E

= Distribucion global

®  Periodo incubacion:
2-6 semanas

Khuroo MS et al. World | Gastroenterol 2016
Lhomme S et al. Viruses 2016

Genotypes
HEV-1 HEV-2 HEV-3 HEV-4

I I | =

Khuroo MS et al. World ] Gastroenterol 2016

Figure 5 Global distribution of hepatitis E virus genotypes. See text under “global distrbution” for explanation.



4 patrones de
distribucién VHE:

Hiperendémico
Endémico
Esporadico

Epidemiologia de la hepatitis E: Distribucion mundial

[ Genotype 1 and 2 I Genotype 3 1 Genotype 3 I Genotype 4
» Endemic » Sporadic « Hyperendemic » Sporadic
« Waterborne » Joonotic area « Joonotic

Figure 2: Worldwide distribution of clinical cases of HEV infection Kamar N et al. Lancet 2012; 379: 2477-88



Public latrine sewage disposed River water used for drinking, washing,
into the waterway. bathing and sewage disposal _
.4/
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Epidemiologia
Hepatitis E:
Vias de transmision

ZQ‘ : iy

Darfur, 2004 (2,621

b N
cases)

 Agua
* Productos sangu ineos Karad Maharashtra, 1993 (2,427"c—ase.§)
* Persona—persona
* Vertical
« Zoonosis
" o - 0 B (\Z?\
odo de transmision segun oo \
grado de desarrollo Kitgam Uganda, 2007-2008 (10,196 cases)
econdmico. R —

Endemic disease in developing countries

Vertical transmission

) Figure 2. Modes of transmission of hepatitis E in developing countries. fThe settings for contamination of drinking water have been drawn in sketches,
Khuroo MS et al. Viruses 2016 : — . i '
with epidemics reported in each case.
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DIAGNOSTICO HEPATITIS E Virc

HEV RNA in — HEV IgM
faeces —— Serum alanine transaminase
i /\ —— HEV IgG
2 a
= |gM/IgG (seroconversion) ] 3 5
= ARN VHE: sangre y heces antes de la F-
aparicion de los sintomas y durante un i é
periodo de tiempo limitado | 2
I
= ARN VHE saliva ]
—

Weeks post infection

Dalton HR et al. Dig Dis 2016; 34: 308-16
Rivero-Juarez A et al. Zoonoses Public Health.2018
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999

Hong Kong 2017-2019
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ORTHOHEPEVIRUS C

2019-2020

Hong Kong 2019-2020
= 9/21 (42,9%) (VHE inmunodeprimidos): 7(+) (0,25%)
" Hepatitis persistente:

= 78%VHE (+)

= 75% Orthohepevirus-C (+)

PCR VHE: frecuente neg
Serologia IgM VHE: frecuente neg

Ribavirina opcion terapéutica

Sridhar et al. Clin Inf Dis 2022

0.09

702

WTSRN_170519-1L

P1 LCK-3110 (MG813927)
P2

Vietnam-105 (JX120573)

oD—-04
45325)
ratiDEO79F (AB847305)

‘— ratELOMB-187SF (AB847307)

802

ratESOLO-014SF (AB847306)

L ratiDE113F (AB847309)
734 KTRN_070519-1
83 JKTRN_131118-6
KTRN_131118-10
KTRN_131118-4
KTRN_131118-1
%80 — rat/R63/DEU/2009 (GU345042)
rat/R68/DEU/2009 (GU345043)
811 ' SRN_3RV_250811
WTSRN_141118-2
WTSRN_1RV_060312
ratESOLO-006 (LC145326)
rat/Mu09/0685/DEU/2010 (JN167537)
LA-B350 (KM516906)

723

rat/Mu09/0434/DEU/2010 (JN167538)
HEV 17/1683 (MK050105)

ratESUMBAWA-140L (LC225389)

A B
ns ns
1500 600
L ]
L ]
- =
= 1000+ S 400~
= 2
= . =
| el
<  500- ,_E- : 2 200-
— [ ]
e @ oo —_
IS 3
...
0

T T
HEV-A HEV-C1

HEV-A HEV-C1

Prothrombin time (sec)

Genogroup 2

Genogroup 1

HEV-A genotype 4 (AJ272108)

(]
ns
40-
L J
30
L]
204 = .
Tal®
*e® o
104 o®® ™ e e ®
0 1 1
HEV-A HEV-C1



ORTHOHEPEVIRUS C

= Distribucion mundial

= ARN Ortho-C roedores 22 pai

= Germany, France, Denmark,
Lithuania, Hungary, Austria,
Switzerland, ltaly, Spain, Greece,
Belgium,Czech Republic, Englan
Netherlands,

= USA, Brazil

= China, Indonesia,Vietnam, Japan

= Uganda, Kenya
Wang et al. Pathogens 2020



ORTHOHEPEVIRUS C ESPANA

= 3 casos humanos

Orthohepevirus C RNA testing

= | casos IgMVHE (+) (2,5%)

= 2 casos ¢! (1,2%)
= ARNVHE (-)
= ARN Ortho-C (1)

(NCT05062967)
|
v v
Cohort 1 Cohort 2
Acute hepatitis of unknown aethiology Acute Hepatitis E
N =169 N =98
v v v
-
IgM- / RNA + IgM + / RNA - IgM + / RNA +
N=13 N =40 N =45
o
! ' !
2 cases 1 case
1.18% 0 cases 2.5% 0 cases
(95% Cl: 0.2'3.8) L ke, (95% Gk 0.06-13.1) )

Patient 2
(Genbank OK082153)

Patient 3
(Genbank OK082154 )

!

!

Self-limited acute
hepatitis

Self-limited acute
hepatitis

Patient 1

(Genbank OK082152)

}

Severe acute
hepatitis and
deceased

Rivero-Juarez A et al. | Hepatol. 2022



H E P E [ % 2 o
ESPAN IRUS C 23
7] S =1 g
& = £ o £
A % % $55%¢ £
%, % S 355 ¢
1, 4"@ ,{9 0'% = & 8 § 5 = I N
oozd’(’ 2 % N"rumg% = &~ &
470‘9.%,\'9‘“‘?"4@"3 va'xO“‘-w N - 4
4,‘909006“’0»1\%\1‘,,@% sgse',ﬁﬁﬁgg
) ,*?9‘3‘5’\’9%\@{;‘“3»%"& 3383{!\’0’0{" & &
906:?\'?%'\,5,¢v-?t!’\\ DIvcmfci‘? 7 & & f&
4 5. ~ =% S, % A ® © 2= < I S S oy P £ @ &
G, % B, < C) e 7 ST S & & € S &
. > 26 % Y <6, G, IIFSEELE v '3
75, 205 %, S NGy %, 2 2 S .0 & & q,,&g"’ 2 o7 6@6\
O Y O
(C 7> )ee \ker,. O\O 64‘) ’)@ . .Z;& ~§) > Q_Oba \9'21 ’b‘\\\
Lo ) & TR < .O £ & obe-“ o
12> s "oy NS ] ; c§’3§ %Q. &
Lo 2 YN 7] O &7 &7 e
17 \S',q % \ < Q‘x < N
778 ~"ery, “Us O‘D Qbib’ @{\/ ™
Bggg 9. o ¢ 4 y & n}f; QS \\)":v
A 199 erre!- Sq ey P Q;'Lb“b/ 06‘3(\/ \“0‘\*
88982 FEr - Us'q §<¢3\ o 9. QO‘(‘\ Ge‘ Y
o N - N
] F A8898201‘_F err JaP n ® o 616.5%?*0 ot ’oe““a
IIO e . A Ferr ~Yapa 2 O 1\,0 oo™
NI B89 et_J 1@ el
a cercan 8202_Ferr l_Japan ‘d:l 1 %069 A
del é a roed AB89820 et_Japan L3 “\515 - mn\GN\am
rea And ’ Ores O_Ferret Japa @ \QKI‘INE’M—RO - )
aIUCI MNg822838_F - i % Rode“‘ \ d°“es\a
a y EUr _Ferret_China o pB84 408 _
opa \INg22837_Ferret O 7 g 93802 _Rodent,spa\
8
ABBQSZOS__‘F erret_.\apan N o~ T KY938027 _Rodenl__Spa'm
p.Bsgszo's_Fe“e‘f’?‘P::n = T m}zz%g"-wasiewater_s\,veden
2 0591
oe;r&j errels _Waste
P\asg . eme(\andﬁ Y KX774669 Rod Water_swe den
e\~ ol .
)\499%601 f = ‘Qe\‘\e‘\ands % :)((3 294199 R ent_Switzerland
o feﬂe\, \LO“Q’O 77, 46?0— odent_Den
3‘\99% “\aﬂr‘ S 0(‘90 2, K 77466 ~Rodent oy
%‘:’*r“ \’\0“9’ oogo . X774 7_Rog, —~Germa
W oo N Mgy 272 ent ny
N o & Nt 7o, = L De
G- » o & My 98 ode nm,
o & ol o 10, nt ark
o o & foy <9 G
3 S ¥l : g o " Rogg,
I & & o & fop % 7 en, an
p * HE S & ks, 762 ~R Lo v
N A2 2T & @ by, 20, g,
W '{50" > 7 N § W, T~ Na
i Qo7 &S 4 a7 6o 10 t
Rive \‘\@ \'}9 F & F - > 0. & Py o, Chy,
ro-JUar N A/ R & S &2 % 4 9 Z 2 o, (g Na
et al ¥ T S5 2 % £ 5, B, 2 o i
-J Hepatol. 20 & & & SEe5if ; ) T % % % LR, oy e
.2022 v & & & £ © e 5 o - O Y S 7) . NA %% ¢ Sty
& & & & 05'52"!«\: -omOO@—l!?)’%,@f) (s,
éyqsbqu?é-‘Q’E‘_;c‘ffEﬁ%%“"c%r%f-%% $p, ¥, 4 "o
& ! c?,zifug-f‘-’c’f_gvmﬁ.ﬁ;)oxo%%\"% .g.”f’e"e,,
r%"v‘l’ffbcz'ﬁleﬁ‘é““»«“ﬁéo\@o@‘& G
\cfé’?é"'QE@B?%E“'Eﬂg‘\'g%@@’b‘%oo%,\@%,'9
S £ § & "’5°“0|'15i\*‘"‘6$\‘ﬁ‘5‘°%\0 Yy 2
vgrmigmlm&:"é‘eﬂ“aca”‘°‘$%(»°’c\
g ' - o o B 5 95 2 $ S 'z % G o &
T‘O«ag%{;.&:%%f’%&%ca%a%%
S§8E g “.m,é’a&‘ér\a%‘oe % °
s - $¢€¢§ g g 8 9 2 ¢, 3 3
< S E§ TS s 8 2 g ® %
2% 3 ¢ 3 % 3 3
e o o 8 F‘E ®
E < < s



LEPTOSPIROSIS COMO CAUSA DE HEPATITIS AGUDA

TABLE 1. Dustribunion of leprospiral and viral hepati-
s (A-E)-positive cases

Euology of acute viral hepatuus Number Percentage

HBV 41 16.6%
HCV 06 2.4%
HAV 63 25.5%
HEV 32 12.9%
Leptospira 46 18.6%

Rizvi et al. AnnTrop Med Parasitol. 201 |



LEPTOSPIROSIS

= Zoonosis (orina roedores y otros mamiferos reservorios)
= |nfeccion emergente e infravalorada

= Cambio climatico puede aumentar la incidencia

= Generalmente ASINTOMATICA 6 cuadro pseudogripal

=  Complicaciones de pronostico incierto: Leptospirosis icterohemorragica
/ Enf.Weil / Enf.Arrozales

= |ctericia, fallo renal y hemorragia pulmonar
= DIAGNOSTICO (FOD, trombopenia, hepatitis):

= |? semana infeccion: PCR/cultivo

= 2%semana: IgM




TABLE 2. Comparison of clinical features of leprospirosis and acute viral hepatins (AVH)

Clinical features Leptospirosis (%) AVH (A-E) (%) P value
(n=46) (n=142)

Jaundice 35 (76) 134 (94.36)

Fever 45 (97.8) 88 (61.97)

Headache 21 (45.6) 22 (15.49)

Anorexia 27 (58.6) 115 (80.98)

Nausea/vomiting 17 (36.9) 120 (84.5) <0.05

Myalgia 16 (34.7) 39 (27.46)

Hepatomegaly 17 (36.9) 142 (100) <0.001

_Splenomegaly 5 (10.86) 82 (57.7) <0.01

Conjunctival suffusion 6 (13) <0.001

Diarrhoea 4 (8.6)

Abdomuinal pain 31 (67.3) 52 (36.6)

Respiratory symptoms 9 (19.5)

Oliguria 26 (57.2) <0.01

Chuills 34 (74.3) 26 (19.7) <0.001

Rizvi et al. AnnTrop Med Parasitol. 201 |



LEPTOSPIROSIS

DISTRIBUCION MUNDIAL

P
©-PLOS | 5SS Biseases

= [,03 millones casos anuales
= 60000 muertes

= 2,90 millones DALY

= Hombres jovenes LMIC

= Zoonosis mas perjudicial

70plus

60to69

50to59

20to29

10to19

Oto9

RESEARCH ARTICLE

Global Burden of Leptospirosis: Estimated in
Terms of Disability Adjusted Life Years

Paul R. Torgerson', José E. Hagan®®, Federico Costa®**, Juan Calcagno®, Michael Kane®,

Martha S. Martinez-Silveira®, Marga G. A. Goris®, Claudia Stein”, Albert I. Ko®7,
Bernadette Abela-Ridder®*
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LEPTOSPIROSIS
DISTRIBUCION MUNDIAL
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= |,03 millones casos anuales

= 2,90 millones DALY
’ Torgerson et al. PLoS Negl Trop Dis. 2015



LEPTOSPIROSIS GENERALIDADES

|0 especies patogenas Leptospira spp

= Mas de 250 serovars patogénicas

= Distribucion mundial (>| millon casos al ano): 60000
muertes

= Mayor incidencia Zona Tropical
= USA: 100-150 casos/ano (Puerto Rico/Hawaii)

= Brotes: lluvias torrenciales, inundaciones

Levett PN. Clin Microbiol Rev. 200




LEPTOSPIROSIS TRANSMISION

= Agua contaminada con orina de animales
= Sobrevive semanas-meses en agua y tierra contaminada
= Tipos de infeccion

=  Contacto directo orina/fluidos reproductivos animales

= Contacto agua contaminada (agua estancada, rios, rias,
alcantarillas) y tierra himeda

= |ngestion comida/agua contaminada
= Mamiferos intermediarios
= Via transmision:

= Mucosas

= Conjuntiva

= Cortes/abrasiones plel Karpagam KB & Ganesh B. Eur ] Clin Microbiol Infect Dis. 2020



LEPTOSPIROSIS TRANSMISION

® ;Human-to-human?: Raro

= Relaciones sexuales/Lactancia materna. Mordeduras

animales
Mammalia,)r
- A o .d d I o o« o 7 . e GS@/}’
ctividades alto riesgo transmision: %,
. . Risk factors Laplospira
= Caminar, nadar, navegar en aguas contaminadas Plning inurine
JJ@@ Guuingg
= Mayor riesgo: inmersion prolongada, sumerger cabeza, e &z Canoony
Lopmospia i
tragar agua ooy
A ¥ ngit:;??ng
ra Butcheri
= Otras: -

in urine Clamming

Swimming

%
: : o,
= Contacto directo con animales M e
VONS

= Abrasion piel + exposicion agua/tierra contaminada
(trekking, jardineria)

Karpagam KB & Ganesh B. Eur ] Clin Microbiol Infect Dis. 2020



FIGURE 1
Epidemic curve for human leptospirosis in Northern Israel, June—August 2018 (n = 619)
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FIGURE 2

Spatial distribution of leptospirosis cases in Northern Israel, June-August 2018 (n = 540)
|
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LEPTOSPIROSIS
ENFERMEDAD

EMERGENTE

= Vigilancia contaminacion fecal
= Umbral: 1000 a 400 UFC/100mL

= Animales reservorio

Dadon et al. Euro Surveill. 2018

FIGURE 3

Faecal contamination of water bodies in Northern Israel,

June-August 2018

Water source

Contamination Level (Faecal coliforms / 100mL)

Day count

16

7

24

25

29

31

Date in 2018

22 Jul

7 Aug

8 Aug

15 Aug

16 Aug

20 Aug

22 Aug

1. Jordan Park / Arik

Bridee 820 | 400 1000 | 1200 | 470
3. Gilabon stream 640 COO 1440 | 1600 | 3200
4. Zavitan stream® 60 3600 | GO0 310 360
5 ngéﬁga forest 440 | 600 1170 4560 | 2c60
6. Zaki stream 2170 Qoo | 1500 | 4400 AO0DO | 3IB40
7. The Majrasa L20 250 800 | 24B0| 1100

“Water bodies tested positive for pathogenic Leptospira by real-

time PCR.




LEPTOSPIROSIS DIAGNOSTICO

FASE AGUDA (semana 1)
= Sangre total (PCR, cultivo) / Suero (IgM)

FASE CONVALECIENTE (a partir de semana 2)

= Sueroy orina

Bacteriemia 4-6 dias iniciales
Bacteriuria intermitente tras 7 dias infeccion

Anticuerpos 3-10 dias tras inicio sintomas

= Fase aguda y convaleciente




Blood
Leptospires "™ TGSkl "**"”
(PCR or cqlture ............Urine
dlagn03|3) P e e .. EEEXEEEEEEEETTE) TR L2 EEE

Screening: IgM (CLIA S: 86%; 98%)

LEPTOSPIROSIS

Antibodies Low conversion due to éar-l)-/ a.r;t'l-t;lc tic treatment
(serology) o
oant® o
wn
=
S
o
S E
T i Fever
= -
£
s %<
S Incubation Week 1 Week 2 Week 3
O (2—20 days)

https://www.dovepress.com/leptospirosis-risk-factors-and-management-challenges-in-developing-cou-peer-reviewed-

fulltext-article-RRTM
Levett PN. Clin Microbiol Rev. 2001



https://www.dovepress.com/leptospirosis-risk-factors-and-management-challenges-in-developing-cou-peer-reviewed-fulltext-article-RRTM

TRANSMISION HEPATITIS

= Artropodo vector
= Dengue

= Fiebre Amarilla
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FLAVIVIRUS

VIRUS ARN ICOSAEDRICOS

a.

b.  Arbovirus productores de fiebre hemorragica y encefalitis.
Transmision por mosquito Aedes aegypti o Aedes albopictus:

= Virus Dengue: arbovirosis mas frecuente en el mundo. |) Dengue clasico
(autolimitado); 2) Dengue hemorragico (30% mortalidad)

=  Virus Zika: microcefalia en recién nacido (Brasil 2015)

Bty with Yyzecid Head Size Badsy with Micscoazhuly Baty with Sovare Micreoaphiy

= Virus Fiebre Amarilla: vacuna obligatoria

DIAGNOSTICO: serologia (IgG, IgM). PCR sangre/LCR (viremia de corta duracién)



VIRUS DENGUE

Genero Flavivirus (familia Flaviviridae)
= Hebra de ARN de polaridad positiva

= 4 serotipos de virus: [,2,3y4
® |nmunidad de larga duracion contra SEROTIPO infectante

= No protegen frente a otros serotipos

= TRANSMISION: picadura de HEMBRAS del mosquito
genero Aedes

= Aedes aegypti - vector principal nivel mundial

= Aedes albopictus

Diapositiva: L. Fernandez-Ciriza



DISTRIBUCION GEOGRAFIC

P
W S PN

P

* Zonas tropicalesy 4
subtropicales de todo el ;
mundo

* OMS - endémico en 5
de sus 6 regiones

e Africa

 Mediterraneo Oriental  pengue cases

* Asia Sudoriental - iL) &,

e América . - . . <

e Pacifico Occidental S \%C
P—— A —

Riesgo de salud publica para territorios no endémicos + presentes
mosquitos del género Aedes - varios paises de la region Europea

Diapositiva: L. Fernandez-Ciriza



Dengue fever worldwide prevalence (2013)

B The contour lines of the January and July isotherms indicate areas at risk, defined M Countries or areas
by the geographical limits of the nothern and southern hemispheres for year-round where dengue has
survival of Aedes aegypti, the principal mosquito vector of dengue viruses. been reported

(UMW E M January isotherm

t (U oW E- UMl July isotherm
Y

Source: WHO © DW

https://www.dw.com/en/dengue-a-closer-look-at-a-spreading-fever/a-18951298



PERIODO DE LIBERACION

Poblacion de Liberacién de mosquitos con Wolbachia Wolbachia se establece en la poblacién
mosquitos silvestres ~ de mosquitos silvestres |

% Mosquitos sin Wolbachia 77 Mosquitos con Wolbachia

Reemplazo de Mosquito Aedes (con Wolbachia): no transmisor de Dengue, Zika, Fiebre Amarilla, Chikungunya

Novakova et al. Front Microbiol 2017



> CINETICA DE LOS MARCADORES DE INFECCION

* DENGUE PRIMARIO

* Periodo de eleccion para las pruebas de diagndstico directo
e Duracion: 1 semana FASE AGUDA

Pruebas: RT-PCR (primeros 5 dias)
Antigeno NS1

* Anticuerpos IgM FASE
* Anticuerpos IgG CONVALECIENTE
Dias desde inicio de los sintomas 1 2 4 5 8al5 >15
RT-PCR

Antigeno NS1

IgM

'qu IgG

Diapositiva: L. Fernandez-Ciriza

PPN



FIEBRE AMARILLA

= Genero Flavivirus (familia Flaviviridae)
® Valorar zona de viaje
= DIAGNOSTICO:

= |gG/IgM

= Neutralizacion

= RT-PCR viremia inferior a sintomas

" |nmunohistoquimica

= Vacunacion Obligatoria en determinados paises



WHERE MIGHT YELLOW FEVER GO NEXT? enature

An ongoing outbreak of yellow fever in Angola has scientists worried that the virus
might spread to cities that harbour its urban carrier, the Aedes aegypti mosquito.

Yellow fever has never taken
hold in Asia, although conditions
seem ripe for its spread.

People in cities on
Brazil's eastern
seaboard are not
routinely vaccinated.

2015-16
Angola
outbreak.

Estimated distribution Areas with risk of yellow
of Aedes aegypti fever virus transmission

™ High
Low

|| Endemic (vaccination recommended)
Intermediate/low risk
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Yellow Fever Vaccine

~ Vaccination recommended

Vaccination recommended since 2017
due to yellow fever outbreak?

- Vaccination generally not

- Vaccination not recommended

PN
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Yellow fever vaccine

- Vaccination recommended

- anaﬁon gmmlly

- Vaccination not recommended
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https://www.cdc.gov/yellowfever/maps/south_america.html



RICKETTSIAS

Parasito Intracelular Obligado

= Zoonosis (excepto R.prowazekii)
= Transmision por artropodos (excepto C.burnetti)
= Diagndstico: serologia

®  Tratamiento: doxiciclina

m Transmision Sindrome clinico

R. conorii Garrapata Fiebre Botonosa Mediterranea
(Rhipicephalus sanguineus) (fiebre, mialgias, mancha negra)

R. ricketsii Garrapata Fiebre Montanas Rocosas

R. prowazekii Piojos (Pediculus humanus) Tifus Exantematico Epidémico

R. typhi Pulga rata Tifus Exantematico Endémico

C. burnetti AEREA Fiebre Q

- Aguda: hepatitis, neumonia
- Cronica: endocarditis



TRANSMISION HEPATITIS

= Parenteral/Sexual

= Hepatitis B/D

= Hepatitis C




[ No data

Global HBV Prevalence Sharma, et al. Journal of Hepatology, 2015.
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Mapas proporcionales a prevalencia infeccion Matthews et al, ] Clin Virol 2014



A-Z Index

@) b | @ Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting People™ Search Q

Advanced Search

Know Hepatitis B

Campaign Materials in
multiple languages g?A%MiEEEﬁ&é

Professional Resources 7"% AI":!:"'Q'I ﬁ ﬁ%‘g
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About the Campaign
About our Partner

Spread the Word

i Get tested for Hepatitis B.
Treatments are available that can save your life.

Read more information Hepatitis B disproportionately affects
on viral hepatitis from 60% . .
coc. Asian Americans

Hepatitis B is common worldwide, especially in many parts of Asia and the
Pacific Islands. In the United States, hepatitis B disproportionately affects
Asian Americans. While Asian Americans make up 6% of the US population,
they account for more than 60% of Americans living with hepatitis B.




Global HCV Prevalence Sharma, et al. Journal of Hepatology, 2015.



Mapas proporcionales a prevalencia infeccion

-

SSA: 20% VHC global Matthews et al, | Clin Virol 2014




Net migration of foreign nationals to Spain during 2020, by nationality

Net migration of foreign nationals to Spain 2020, by nationality

Net migration
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

Colombia 43’4510

Morocco 27,049
Venezuela 26,481
United Kingdom 16,000
Honduras : 15,928
Peru %;L4,520
Italy _ 12,183
Nicaragua 7,955 |
Argentina 7,931
Cuba ' 5,036 :
France 4,844
Pakistan ;4,728

Brazil

Double click to open excel

Paraguay 4210 Cropped Version
file with complete data

Note(s): Spain; 2020

Further information regarding this statistic can be found on page 8. H [
Source(s): INE (Spain); ID 446008 statista¥a



http://www.statista.com/statistics/446008/migration-balance-of-foreign-nationals-in-spain-by-nationality

1.75 million new infections in 2015

INCIDENCIA VHC

1,75 millones nuevos casos VHC en 2015

Incidence rate (per 100 000) Total number (000)
WHO region Map key Best Uncertainty Best Uncertainty

estimate interval estimate interval
African Region 4 31.0 22.5-54.4 222-544
Region of the Americas 6.4 5.9-7.0 59-69
Eastern Mediterranean Region . 62.5 55.6-65.2 363-426
European Region {2 61.8 50.3-66.0 460-603
South-East Asia Region G 14.8 12.5-26.9 243-524
Western Pacific Region 6.0 5.6-6.6 104-124
Global 23.7 21.3-28.7 1572-2 120

WHO, Global Hepatitis Report 2017



Unacceptably low SVR rates in African
patients with unusual HCV sub-genotypes: EASL | iveencs: 9015
Implications for global elimination

ution of HCV subtypes differs between Africa
and other regions

Distribution of global HCV subtypes within the Los Alamos HCV database

HCV database data suggests the majority of G1 non 1a/1b and G4 non 4a/4d sequences originate from Africa.
We will refer to these as ‘distinct subtypes’.

Leemeeiong o V/gEO/gE0.comp 18.3.19




Unacceptably low SVR rates in African
patients with unusual HCV sub-genotypes:
Implications for global elimination

THE INTERNATIONAL 2 =
EASL LIVER CONGRESS™ l

The Home of Hepatalogy
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Global prevalence and genotype distribution of hepatitisC 3\ ®

CrossMark

virus infection in 2015: a modelling study

The Polaris Observatory HCV Collaborators™
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INFECCION AGUDA PORVHC

GENERALIDADES

Hepatitis C de menos de 6 meses de evolucion

Diagnostico:

= Seroconversion

= ARNVHC(+) sin anticuerpos
= FRENAR TRANSMISION

75-85% ASINTOMATICA

Sintomas: semana 4-12

Patients (%)

100

80

60

40 -

20 A

Jaundice Flu-Like Dark Urine & Nausea Abdominal Pain
Symptoms White Stool

Gerlach JT, et al. Gastroenterology. 2003




Estimating Acute Viral Hepatitis Infections From
Nationally Reported Cases

= Conocer modo transmision
= Control de brotes
® Problema: cifras no reales

= Diagnostico inadecuado

TOTAL HEPATITIS INFECTIONS

FIGURE 1-Steps used to estimate new infections of viral hepatitis among adults: United
States, 2011. Klevens et al. Am J Public Health 2014: 482-7



Global prevalence and genotype distribution of hepatitis C

12 virus infection in 2015: a modelling study

Paises clave eliminacion

China

Pakistan

2050 In.dia

Total viraemic infections (millions)

EEEN
:;»"“-"é‘a.$ T X2 ,9,0,&%‘3‘@‘5‘5}@@“5‘%%&@ ¢:~ S OGP @ @
(’}‘ \‘:f’\:} RS b""'ﬂ’a‘“&cﬁl“@c}qx 45" tl-q&‘a- L @

Figure 2: Countries accounting fo 80% of the total viraemic HCVfinfections

H'[V=|"|E|Z}Ell'iti5 C virus. Polaris Observatory. Lancet Gastroenterol Hepatol 2017



DlAGNOSTlCO - HCV Antibodies

HCV RNA

Concentration

ALT

Normal
//
T T T T T T 77 1 T T T

0 2 4 6 1 2 3 4
Months Years

Time After Exposure

Seroconversion anti-VHC (antes de |2 meses)
ARN VHC(+)/AgVHC y Acs anti-VHC (-) RNA
Estrategias novedosas (Afinidad, NGS)



HEPATITIS AGUDA ENVIAJEROS E INMIGRANTES

TAKE HOME MESSAGES

Viajes internacionales/Inmigracion: tendencia ascendente

Alta susceptibilidad poblacion espanola Hepatitis A (95% menores 20 anos y solo el 25% de viajeros
se vacuna): IgM

Hepatitis E: genotipo infectante segun region (IgM/PCR)

Orthohepevirus-C hepatitis humana similar VHE origen zoonotico y distribucion mundial (PCR)
Leptospirosis: causa emergente relacionada con bano y contacto aguas conminadas (PCR/IgM)
Hepatitis a partir de arbovirosis (Dengue, Fiebre Amarilla, Zika, Chikungunya) (IgM/neutralizacion)

Hepatitis B y C, riesgo de viaje/inmigracion areas hiperendémicas. Afectacion por subtipos poco
frecuentes de VHC
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Epidemiologia de la Hepatitis D: 8 GENOTIPOS

H High
[ Intermediate
O Low

O Very low

1 Insufficient data

- 15 millones personas
infectadas VHD

Hughes et al. Lancet 201 |; 378: 73-85
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X 2013, 3.2% of the global population (231 million individuals) migrated

Sharma, et al. Journal of Hepatology, 2015
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|,4 millones muertes por hepatitis viral cada ano
Inequalities in access to healthcare

Reaching at risk populations

Providing access to screening and effective treatment
Stigma

COVID-19 paso atras

Dunn R et al.Viral hepatitis in 2021:The challenges remaining and
how we should tackle them.World | Gastroenterol. 2022
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TRAVEL APPLICATION (APP) FOR REAL-TIME DATA MONITORING DURING
TRAVEL

Background:The adoption of mHealth technology in travel medicine is a relatively new and unexplored field.We have
further developed a TRAVEL application (app) for real-time data monitoring during travel. In this manuscript
we report on the feasibility using this new app in a large and diverse cohort of travellers to three continents.

Methods:We enrolled 1000 participants from the travel clinics of Zurich and Basel, Switzerland, aged =218
years, travelling to Thailand, India, China,Tanzania, Brazil and Peru between 09/2017-01/2019. Participants
included healthy travellers, individuals with pre-existing chronic diseases and elderly travellers (260 years). Participants
completed an app-based daily survey on risk behaviours/health incidents pre-, during and after travel. Simultaneously,
GPS locations were tightly collected and linked to environmental data.

Results: 793 (79%) travellers answered at least one questionnaire during their trip. Participants’ median age
was 34 years (range |8-84 years); 8% were aged 260 years; 55% female; 32% had pre-existing chronic diseases.
Completion rates were similar in younger and elderly travellers and in those with and without pre-existing diseases.

Conclusions: The use of a smartphone app is a feasible method for collecting behavioural and health data
inelderly travellers and individuals with chronic diseases travelling to three continents.

Baroutsou et al, Travel Med Infect Dis, 2021



X Methods:All medical students who had performed an elective in the tropics between July 2006 and December
2008 were sent an informative email asking them to complete a web-based questionnaire.

X Results: 180 of 242 (74%) students completed the questionnaire. Regarding the risk of bloodborne viral infection:
67% of all students and 32% of junior students engaged in procedures that constitute a risk of exposure to
bloodborne viral infection, often in countries with high HIV prevalence rates. None of nine students who
experienced possible or certain mucosal or percutaneous exposure to potentially infectious body fluids reported
the exposure at the time it occurred and none used PEP. Regarding other health risks: 8 of 40 (20%) students
stopped using mefloquine due to adverse effects. This left a sizeable proportion unprotected in countries that are
hyperendemic for malaria. Post-travel screening for schistosomiasis, tuberculosis (tuberculin skin test) and
carriage of methicillin-resistant Staphylococcus aureus (MRSA) encompassed approximately half of all students
who should have been screened.

X Conclusions: Based on the results of this study we have adopted an integral set of measures to reduce the health
risks associated with an elective abroad.The pre and post-travel consult has been centralized and standardized as
well as the distribution of PEP. In addition we have developed a mandatory module on Global Health for all
medical students planning an elective abroad.

Sharafeldin et al. BMC Medical Education 2010. Health risks encountered by Dutch medical students during an
elective in the tropics and the quality and comprehensiveness of pre-and post-travel care



Results

Eighty-eight cases of leptospirosis were reported, 15 cases in continental France and 773 cases in overseas
(including 42 cases in the French West Indies). The global leptospirosis incidence rate in continental France
was 0.3/100,000 person-years and in overseas 24/100,000 person-years with the higher incidence rate in
Martinique (99/100,000 person-years) and in Mayotte (36.9/100,000 person-years).

For the clusters in Martinique, between January and June 2009, 7 cases were declared; between 2016 and
2018, 16 cases were reported, high proportions of severe cardiac, renal and neurological forms (6/16) and
hospitalizations (9/16).

Conclusion

The occupational risk is real in French Armed Forces, particularly in malaria-free intertropical areas where
chemoprophylaxis by doxycycline is not applied. Prevention can be optimized by the use of practical tools
such as tables and cartographies, leading to a better leptospirosis risk assessment and application of
preventive recommendations.

Gentile, et al. Travel Med Infect Dis, 202 |
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Martinique (n=37) [ 99.0

ey TABLE 2. AVERAGE LEPTOSPIROSIS INCIDENCE RATE IN FRENCH
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MIGRANTS IN EUROPE:WHAT IS NEEDED TO CLOSE THE IMPLEMENTATION GAPS!?

X

X

EUROPEAN CENTRE FO
DISEASE PREVENTION
NNNNNNNNNN

Migration to the European Union (EU)/European Economic Area (EEA) affects the epidemiology of
infectious diseases, including tuberculosis (TB), HIV, hepatitis B/C, and parasitic diseases.

Some sub-populations of migrants are also considered to be an under-immunised group and thus at risk of
vaccine-preventable diseases. Providing high-risk migrants access to timely and efficacious screening and
vaccination, and understanding how best to implement more integrated screening and vaccination
programmes into European health systems ensuring linkage to care and treatment, is key to improving the
health of migrants and their communities, alongside meeting national and regional targets for infection
surveillance, control, and elimination.

There is a need now to leverage the increasing momentum around migrant health to both strengthen the
evidence-base and to advocate for universal access to health care for all migrants in the EU/EEA,
including undocumented migrants.This should include voluntary, confidential, and non-stigmatising
screening and vaccination that should be free of charge and facilitate linkage to appropriate care
and treatment.

Noori, et al. Travel Med Infect Dis, 2021
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MIGRANTS IN EUROPE:WHAT IS NEEDED TO CLOSE THE IMPLEMENTATION GAPS? ~ BEE&ET

Hepatitis B

x  Screening and treatment for hepatitis B (HBsAg and anti-HBc, anti-HBs) to migrants from intermediate (22%) or high
(25%) HBsAg prevalence countries.

x  Hepatitis B vaccination series to all migrant children and adolescents from intermediate (22%) or high (25%) HBsAg
prevalence countries who do not have evidence of vaccination or immunity.

Hepatitis C

x  Hepatitis C screening to detect HCV antibodies to migrant populations from HCV-endemic countries (=2%) and

subsequent RNA testing to those found to have antibodies. Those found to be HCV RNA positive should be linked to care and
treatment.

Vaccine-preventable diseases

x  Vaccination vs measles/mumps/rubella (MMR) to all migrant children and adolescents without immunisation records as a
priority.

x  Vaccination to all adult migrants without immunisation records with either one dose of MMR or in accordance with the
MMR immunisation schedule of the host country.

Noori, et al. Travel Med Infect Dis, 2021
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