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LLISTAT D’ABREVIACIONS

CHC Carcinoma hepatocel-lular (hepatocarcinoma)
ET Elastografia de transicid
MHCAc Malaltia hepatica cronica avancada compensada

GPVH Gradient de pressio venosa hepatica

HPCS Hipertensio portal clinicament significativa
MELD  Model for end-stage liver disease

HR Hazard ratio

IC Interval de confianga
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RESUM

En la malaltia hepatica cronica es produeixen canvis en I’estructura del parénquima hepatic
que comporten 1’aparicio de fibrosi i, al llarg del temps, el desenvolupament d’una cirrosi
hepatica. Les principals complicacions de la cirrosi hepatica soén 1’aparicié d’hipertensio
portal, la insuficiéncia hepatica 1 1’augment de risc de presentar un carcinoma
hepatocel-lular (CHC) o hepatocarcinoma. El tractament de la causa que ha generat la
malaltia hepatica pot canviar 1’evolucid natural millorant el prondstic, sobretot si aquest es

realitza en fases precoces.

L’amplia utilitzacié de técniques de diagnodstic no invasiu i, sobretot, de 1’elastografia de
transicido (ET), ens ha permés diagnosticar a pacients amb malaltia hepatica cronica
avancada en fases més precoces. Aquests pacients, tot i no haver-se descompensat mai,
tenen un risc augmentat de presentar hipertensié portal i CHC pel que sera important
coneixer quins d’ells desenvoluparan complicacions al llarg del seguiment i, en el cas dels
pacients que hagin rebut tractament de la causa subjacent, identificar quins tindran més
probabilitats de millorar el pronostic. La present tesi pretén estudiar diferents utilitats de
I’ET durant el seguiment de pacients amb malaltia hepatica cronica avangada compensada
(MHCACc). Aixi doncs, els objectius de la tesi van ser avaluar la capacitat de I’ET per
predir complicacions (varices d’alt risc, descompensacions o CHC) en pacients amb
MHCACc i donar regles senzilles que permetin la identificacié de grups de risc. Per a tal
finalitat, es van dur a terme tres estudis independents on es va estudiar, respectivament, la
utilitat d’uns nous criteris basats en 1’elastografia hepatica i la xifra de plaquetes que
permetia identificar una poblacid amb baix risc de presentar varices de risc, estudiar els
canvis dinamics que es produeixen en I’elastografia hepatica 1 esplénica en els pacients
tractats amb antivirals orals per 1’hepatitis C 1, finalment, es va estudiar la incidéncia de
complicacions després d’un tractament eficag amb antivirals orals per posteriorment
dissenyar una eina simple per predir el risc de presentar CHC. Amb aquests estudis es va
poder concloure que: 1) I’ET en combinacié amb parametres analitics és Util per predir el
risc de complicacions en la malaltia hepatica cronica, 2) uns nous criteris (ET <25 kPa 1
xifra de plaquetes >110x10°/L) permeten identificar una poblacié amb baixa probabilitat
de presentar varices de risc fet que permet estalviar un elevat nimero d’endoscopies, 3)

durant el tractament amb antivirals orals es produeix un rapid descens de 1’elastografia
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hepatica i esplénica com a conseqiiencia de la milloria de la inflamacid, 4) la incidéncia de
complicacions posterior al tractament amb antivirals orals ¢és baixa essent el CHC la més
freqiient 1, per ultim, 5) un senzill nomograma basat en ET i nivells d’albumina permet
determinar el risc de CHC durant el seguiment de pacients amb MHCAc tractats amb

antivirals orals.

SUMMARY

Regardless the underlying cause, in chronic liver disease there is a wound-healing process
that produces fibrosis and, after a variable period of time, cirrhosis. The main
complications of liver cirrhosis are portal hypertension, liver failure and hepatocellular
carcinoma (HCC). Treating the underlying cause of liver disease can change the natural

history improving prognosis especially in early stages.

The extended use of non-invasive diagnostic methods, especially transient elastography
(TE), have helped us to diagnose patients at early phase of advanced chronic liver disease.
This patient population is of particular interest because, although they have never
decompensated, they have an increased risk of portal hypertension and HCC, thus, it will
be important to stratify the risk of presenting complications during follow up and, in
patients who have treated the underlying cause of liver disease, to know which patients
will have a better prognosis. The current thesis aims to study different uses of TE during
follow up of patients with compensated advanced chronic liver disease (cACLD). The
main objectives were to evaluate the capacity of TE for predicting liver-related events
(varices needing treatment, decompensation or HCC) in cACLD patients and to provide
simple rules to identify different risk groups of developing these complications. Three
different studies were performed: in the first study, we evaluated the validity of new
criteria based on TE and platelet count to identify a low risk group of having varices
needing treatment; in the second study, we evaluated the dynamic changes of liver and
spleen stiffness in patients treated with oral antivirals for chronic hepatitis C and, in the
third study, we evaluated the incidence of liver-related events after a successful treatment
with oral antivirals and we designed a simple tool to predict the risk of HCC. The

conclusions of this thesis were: 1) TE combined with other laboratory parameters is useful
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to predict the risk of liver-related events in cACLD patients, 2) the new criteria (TE <25
kPa and platelet count >110x10%/L) can identify a low risk group of having varices needing
treatment and save a high number of unneeded endoscopies, 3) during oral antiviral
therapy, there is a rapid decrease in liver and spleen stiffness due to improvement in
inflammation, 4) the incidence of liver-related events after achieving sustained virological
response with oral antivirals in cACLD patients is very low, being HCC the most frequent
event and, finally, 5) a simple nomogram based on TE and albumin levels at follow-up can
help to determine the risk of presenting HCC during follow-up in hepatitis C cACLD

patients treated with oral antivirals.
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Introduccio

1. INTRODUCCIO

1.1 Evolucio natural de la malaltia hepatica cronica

Les agressions croniques al fetge, com els virus o 1’alcohol, ocasionen un dany tissular que
provoca I’acumulaci6 de teixit fibros al fetge. Quan la fibrosi progressa, es produeixen
canvis en I’arquitectura hepatica, essent el resultat final la cirrosi hepatica que és I’estadi
final de la malaltia hepatica cronica. Els canvis fibrotics que es produeixen en la cirrosi
hepatica poden provocar un deteriorament de la funcid i hemodinamica hepatiques,
augmentant el risc de desenvolupar complicacions'. Aquest procés de fibrosi sol ser
progressiu pero també s’ha demostrat que pot romandre estable o inclus revertir al cap del

temps si s’elimina la noxa, fins i tot en la fase de cirrosi’.

La cirrosi hepatica es caracteritza per una fase asimptomatica o compensada amb un
pronostic relativament llarg, essent la superviveéncia mediana d’uns 12 anys. Si la malaltia
progressa, apareix la fase simptomatica o cirrosi descompensada en la qual la pressio portal
augmenta 1 la funci6 hepatica empitjora pel que apareixen complicacions com 1’ascites,
I’hemorragia per varices, 1’encefalopatia hepatica o la ictericia. La cirrosi descompensada
té un mal pronostic, essent la supervivencia mediana inferior als 2 anys. La incidéncia de

progressio de la fase compensada a la fase descompensada és del voltant del 5-7% anual'.

Degut a que el pronostic és molt diferent depenent de les fases de la cirrosi, sera important
poder estratificar el risc de presentar complicacions en la fase compensada per tal d’aplicar

mesures preventives o poder seleccionar pacients per a futurs estudis®.

1.2 Diagnostic de la cirrosi i les seves complicacions

Classicament es defineix la cirrosi hepatica com la preséncia de noduls de regeneracio
envoltats de teixit fibrds. Per tant, el diagnostic de cirrosi hepatica és histologic. La biopsia
hepatica ¢és el métode gold standard per estudiar la fibrosi hepatica 1 identificar la cirrosi.
La biopsia hepatica es realitza, principalment, a través de dues vies, la percutania i la via
transjugular, essent totes dues técniques invasives fet que pot provocar complicacions, tot i
que la incidéncia d’aquestes és baixa®. Les principals limitacions de la biopsia hepatica
son, en primer lloc, que €s una técnica cruenta fent que no sigui util per estudiar I’evolucid

de la malaltia hepatica i, en segon lloc, els errors de la mostra, fet que qiiestiona la
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Introduccio

reproductibilitat de la técnica, ja que la superficie estudiada és petita (representa 1/50.000
parts del parénquima hepatic) 1 perque la distribuci6 de la fibrosi no és homogénia a tot el

parénquima™®>.

Una de les conseqiiencies de la cirrosi hepatica és el desenvolupament d’hipertensio portal
que facilita la formacié de varices esofagiques i/0 gastriques que poden sagnar o d’altres
complicacions com I’aparicid d’ascites o I’encefalopatia hepatica!. La hipertensié portal
s’estudia mitjancant la mesura del gradient de pressid venosa hepatica (GPVH) que es
realitza per via transjugular cateteritzant una vena suprahepatica. El calcul es realitza
mesurant la diferéncia entre la pressio enclavada de la vena hepatica i la pressi6 lliure de la
vena hepatica®. Valors de GPVH >5 mmHg sén diagnostics d’hipertensié portal. S’ha
demostrat que els valors de GPVH es correlacionen directament amb el risc d’aparicié de
complicacions. Les complicacions derivades de la hipertensiéo portal, aixi com el
desenvolupament de les varices esofagiques, apareixen quan el GPVH augmenta per sobre
de 10 mmHg, pel que el GPVH >10 mmHg es defineix com a hipertensié portal
clinicament significativa (HPCS)""!°. Quan el GPVH augmenta per sobre de 12 mmHg
(hipertensio portal severa) apareixen les descompensacions cliniques en forma

d’hemorragia digestiva, ascites, encefalopatia hepatica i/o insuficiéncia renal'®!!,

Cirrosi compensada Cirrosi descompensada
GPVH (mmHg) >5 210 >12 >16
Manifestacio clinica No varices | Varices Ascites Ascites refractaria
No ascites | No ascites | Hemorragia per varices Infeccié bacteriana
Encefalopatia hepatica Sindrome hepatorrenal

Hemorragia recidivant

Mortalitat (% a I’any) 1% 3% 10% hemorragia sola >60% global
20% ascites sola

30% ascites + hemorragia

Taula 1. Estadi de la cirrosi segons el gradient de pressio venosa hepatica (GPVH) i les seves complicacions. Modificat de
Albillos i Garcia-Tsao'2.

13
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Una altra manera indirecta de detectar la preseéncia d’hipertensio portal és mitjangant
I’esofagoduodenoscopia per detectar la preséncia de varices. Es important detectar la
presencia de varices ja que segons la mida d’aquestes, la preseéncia de signes vermells o la
funcio hepatica estara indicada la profilaxi primaria amb beta-bloquejants, fet que pot

canviar el pronostic de la malaltia'®.

Per tant, la mesura del GPVH 1 I’endoscopia son considerats els metodes gold standard per
I’estudi de la hipertensio portal en la cirrosi hepatica. Pero, de nou, aquestes técniques son
invasives i, en el cas del GPVH, no es pot realitzar en tots els centres. Es per aixo que s’ha
intentat buscar metodes de diagnostic no invasiu que ens permetin diagnosticar de manera

acurada la cirrosi hepatica 1 la preséncia d’hipertensio portal.

1.3 L’elastografia hepatica

En els tltims anys s’han introduit noves técniques basades en ultrasons que permeten el
diagnostic no invasiu del grau de fibrosi discriminant de manera acurada la preséncia de
fibrosi avangada o cirrosi i1 diferenciant-la de la no fibrosi o fibrosi lleu, permetent
disminuir el nombre de biopsies realitzades. La técnica més validada i més ampliament

utilitzada és 1’elastografia de transicié (ET) (Fibroscan®, Echosens, Paris).

L’ET mesura la velocitat de propagacié d’una ona elastica de baixa freqiiéncia (50 Hz) a
través del fetge. La velocitat esta directament relacionada amb la rigidesa hepatica: aixi
quan més rigid sigui el fetge, major sera la velocitat de propagacié de I’ona elastica
indicant aixi, de manera indirecta, la preséncia de major fibrosi'*. S’ha demostrat que I’ET
té¢ un millor rendiment diagnostic per la cirrosi que per la fibrosi significativa, essent el
punt de tall optim per detectar cirrosi >13 kPa amb una area sota la corba >90%. No

obstant, el punt de tall optim per a cada etiologia ha demostrat ser variable!>'%,

L’ET ha canviat la manera com diagnostiquem la malaltia hepatica cronica. Degut a que es
tracta d’una técnica no invasiva, de facil utilitzacié i amb una alta reproductibilitat ha
permes que sigui utilitzada en grans poblacions de pacients (programes de cribratge) i
inclis en pacients amb malaltia hepatica cronica en els quals altres métodes (analitica 1

ecografia) no fan sospitar que el pacient tingui una malaltia avangada. D’aquesta manera
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permet diagnosticar pacients en fases precoces de la malaltia hepatica cronica avancada,

quan encara no han desenvolupat complicacions'”

ELASTOGRAFIA
DE TRANSICIO

BIOPSIA
ﬁ HEPATICA

2\':\/\ DIAGNOSTIC
. cLiNIC

mmmmmmm
= i _

N —

Figura 1. Impacte de I'elastografia de transicié en el diagnostic preco¢ de la malaltia hepatica
cronica avangada compensada (MHCAc)/cirrosi en comparacié amb la biopsia hepatica i el
diagnostic clinic. Modificat de Augustin, et al®°.

1.4 Definicié de malaltia hepatica cronica avancada compensada

Degut a I’ampli Gs de I’ET en practica clinica ha canviat la manera de diagnosticar la
malaltia hepatica cronica. L’ET permet el diagnostic de la cirrosi en fases molt precoces on
inclus ¢és dificil distingir si el pacient té una fibrosi severa o una cirrosi sense una biopsia
hepatica!®. Hem de tenir en compte que la progressio de la fibrosi hepatica té un curs
continuat i sovint és dificil la distincid entre fibrosi severa i cirrosi. També és important
tenir en compte que la hipertensioé portal pot apar¢ixer en estadis precirrotics i que, en
alguns casos, el cribratge del carcinoma hepatocel-lular (CHC) pot estar indicat en estadis

precirrotics'22,

Per tot aixo, recentment, el consens de Baveno VI, format per un grup ampli d’experts en
hipertensi6 portal, ha introduit un nou concepte per definir millor aquests pacients que es
diagnostiquen en fases inicials de fibrosi severa/cirrosi mitjangant I’ET?. Aixi doncs,

defineix la malaltia hepatica cronica avancada compensada (MHCAC) en aquells pacients
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amb fibrosi severa o cirrosi compensada amb o sense signes d’hipertensido portal
diagnosticats mitjangant ET segons els segiients criteris:
e Valors d’ET >15 kilopascals (kPa) son altament suggestius de MHCACc.
e Valors d’ET <10 kPa en absencia d’altres signes clinics descarta la MHCAc.
e Valors d’ET entre 10 i 15 kPa (zona gris) son suggestius de MHCAc pero es
necessiten altres proves (biopsia hepatica, GPVH >5 mmHg o endoscopia que

demostri la preséncia de varices) per confirmar-ho.

Aquests dos punts de tall es van elegir per maximitzar la sensibilitat per descartar i
I’especificitat per confirmar la preséncia de fibrosi severa o cirrosi en les diferents
etiologies?*?*. Un metanalisi amb dades individuals de pacients ha demostrat que el punt
de tall >15 kPa té una sensibilitat del 97% per detectar MHCACc 1 el punt de tall <10 kPa té
una alta especificitat (87%) per descartar la MHCAc?®.

El més important a tenir en compte és que si diagnostiquem aquests pacients de manera
preco¢ poden entrar en programes de cribratge (varices, hepatocarcinoma) fet que pot
canviar la historia natural. Estudis recents han demostrat que la prevalenca d’hipertensio
portal en els pacients amb MHCACc esta al voltant del 80-90% i la prevalenca d’HPCS esta
al voltant del 50-60%2"-%%. Dit d’una altra manera, prop d’un 50% no tenen HPCS i per
tant, s’incrementara el nimero d’endoscopies innecessaries en el cas de cribratge de
varices. Per tant, sera important identificar quins d’aquests pacients son els que tenen més

risc de progressar o de presentar complicacions.

1.5 Utilitat de ’elastografia més enlla de la fibrosi
Durant els ultims anys, molts estudis han intentat buscar altres utilitats de I’ET o bé sola o
en combinacié amb altres parametres. Essent les més estudiades detectar la preséncia

d’HPCS i varices 1 per predir el risc de descompensacio.

1.5.1 Diagnostic no invasiu d’hipertensid portal clinicament significativa

La HPCS és un dels factors prondstics més importants en els pacients amb MHCAc. Com
hem vist, el métode gold standard per diagnosticar-la és mitjancant la mesura del GPVH

pero és una técnica invasiva i sovint no disponible en la majoria de centres.
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L’ET ha demostrat ser util per predir la preséncia d’HPCS sobretot en pacients amb
malaltia hepatica d’etiologia viral com aixi ho han demostrat diferents estudis i

metanalisis®® 3!

. S’han proposat diferents punts de tall a I’hora de definir la preséncia
d’HPCS segons els resultats de diferents estudis. Finalment, Baveno VI proposa que en
pacients amb malaltia hepatica cronica d’etiologia viral I’ET, sola o en combinacié amb la
xifra de plaquetes i la mida de la melsa, és suficient per detectar la preséncia d’HPCS,
essent el punt de tall >20-25 kPa?*. Els pacients amb valors d’ET >20-25 kPa tenen una
probabilitat d’HPCS del 85-95%2’. No obstant, hem de tenir en compte que aquests punts

de tall no s’han estudiat en altres etiologies.

Una menci6 especial mereix 1’elastografia esplénica. Aquesta també s’ha estudiat com a un
possible marcador indirecte de la preséncia d’hipertensié portal demostrant una bona
precisi6 a I’hora de detectar HPCS amb punts de talls >47.6-52.8 kPa*>33. No obstant, hem
de tenir en compte que la realitzacio d’elastografies espléniques és més dificultosa, doncs
precisa de la localitzacié mitjancant ecografia preévia, a part de que sovint els valors
d’elastografia esplénica sovint superen el valor maxim de 75 kPa que permet la maquina de

Fibroscan®.

1.5.2 Deteccio de varices gastroesofagiques

Fins a la publicaci6 de les guies de Baveno VI el 2015, es recomanava el cribratge
universal de varices en tots aquells pacients que es diagnosticaven de cirrosi per tal
d’iniciar tractament profilactic en els casos indicats. No obstant, com s’ha esmentat, la
introducci6é de I’ET en practica clinica ha permes diagnosticar una poblacié de pacients
amb malaltia hepatica cronica avancada en fase precog, fet que, si bé és cert que aquests
pacients poden tenir HPCS, la prevalenca €s menor i per tant, en molts d’ells, I’endoscopia

¢és innecessaria.

L’ET per si sola no és util per predir la preséncia de varices, no obstant, quan es combina
amb altres marcadors com la xifra de plaquetes, si que ha demostrat tenir una bona precisié
per descartar la preséncia de varices d’alt risc (que necessitaran tractament profilactic).
Diversos estudis han proposat diferents regles tenint en compte diferents punts de tall
d’elasticitat hepatica i de xifra de plaquetes**>®. Finalment, a Baveno VI, en base als

estudis publicats, es va establir que els pacients amb ET <20 kPa i plaquetes >150x10°/L
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es podien estalviar I’endoscopia de cribratge ja que el risc de varices d’alt risc era baix
(<5%)**?". Posteriorment a la publicacié de les guies, multiples estudis han volgut
demostrar la seva validesa, confirmant que amb els criteris de Baveno VI es poden
estalviar entre un 10-30% d’endoscopies amb un risc baix de no detectar varices d’alt
risc®’3%. No obstant, al voltant d’un 30-40% d’endoscopies continuen essent innecessaries

tot i aplicant aquests criteris>.

1.5.3 Pronostic de la malaltia hepatica cronica

Fa anys, un estudi retrospectiu va correlacionar el prondstic de la malaltia hepatica amb els
valors de I’elastografia hepatica*®. Posteriorment, diversos estudis han estudiat la capacitat
de ’ET per predir descompensacions. S’ha vist que els pacients amb ET >21.1 kPa tenen

un major risc de desenvolupar complicacions*!.

ESTADI
CcLiNIC

HITOLOGIA

GPVH
(mmHg)

ESTADI
cLinic

ELASTOGRAFIA
(kPa)

VARICES

Figura 2. Definicid dels diferents estadis de la malaltia hepatica cronica avangada. Modificat
de Pons, Augustin i Genesca (2017)*2. GPVH: Gradient de pressié venosa hepatica; MHC:

Malaltia hepatica cronica; MHCAc: Malaltia hepatica cronica avangada compensada.

Un valor addicional de I’ET ¢€s que es pot repetir diverses vegades durant el seguiment dels
pacients amb malaltia hepatica, pel que s’ha proposat que els canvis dinamics poden ser
utils també per predir 1’aparicié de complicacions. Aixi els increments de valors de I’'ET
han demostrat una associacidé amb 1’aparicié de complicacions en pacients amb colangitis
biliar primaria, colangitis esclerosant primaria i pacients amb hepatitis cronica per virus C
aixi com també s’ha vist que hi ha relacié6 amb I’empitjorament de la funci6é hepatica en

pacients amb MHCAc *7. No obstant, aquests estudis no han sigut validats externament

18



Introduccio

ni tampoc es coneix el temps per repetir ’ET i1 la magnitud del canvi per considerar-la

significativa.

1.6 Impacte del tractament de la malaltia hepatica: el cas de I’hepatitis C
El tractament especific de I’agent causal de la malaltia hepatica (virus, alcohol, etc.) pot
canviar el curs de la historia natural de la malaltia, millorant el pronostic a llarg termini,

sobretot si el tractament es fa en fases precoces de la malaltia hepatica.

Nombrosos estudis han investigat I’efecte del tractament de 1’hepatitis C en 1’evolucio
natural de la malaltia hepatica. Els primers tractaments basats en interferd i posteriorment
interfero pegilat van demostrar ser eficagos en aconseguir la negativitzacio del virus de
manera prolongada (resposta viral sostinguda). No obstant, les taxes de resposta viral
sostinguda aconseguides amb aquests tractaments era baixa, sobretot, en el cas de pacients
amb fibrosi severa o cirrosi i, a més, provocaven un alt nombre d’efectes indesitjables*®%.
Per contra, la recent introduccid dels antivirals orals pel tractament de I’hepatitis C ha fet
que es puguin tractar pacients amb malaltia hepatica cronica avancada, inclus en fases

descompensades, aconseguint altes taxes de resposta viral sostinguda amb molt pocs

efectes secundaris™.

1.6.1 Efecte en la regressid de la fibrosi

Molts estudis han demostrat que un cop aconseguida la resposta viral sostinguda amb
tractaments basats amb interferd es produeix una milloria de la fibrosi hepatica!. Aquesta
milloria de la fibrosi també es pot observar en pacients amb cirrosi hepatica, tot i que es
necessita temps per demostrar aquesta regressio>>>>. Pel que fa als antivirals orals, degut a
la seva recent introducci6é en practica clinica, hi ha pocs estudis que hagin estudiat els
efectes en relacio a la fibrosi. Tot i aixi, estudis amb biopsies aparellades han demostrat
que tant la inflamaci6 a curt termini com la fibrosi milloren®*>°. No obstant, es desconeix

la magnitud dels efectes dels antivirals orals en la regressio de la fibrosi a llarg termini.

Estudis previs basats en pacients tractats amb interfer6 han demostrat que 1’elastografia
hepatica disminueix durant el tractament i, en els pacients que mantenen la resposta viral
sostinguda, I’elastografia continua disminuint sobretot durant els primers 6 mesos, per

després estabilitzar-se o disminuir molt lentament>®>”. La magnitud del canvi, respecte del
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basal, al cap de 6-12 mesos d’haver finalitzat el tractament és de -2,6 kPa (interval de

confianga (IC) 95%: -1,9 a -3,4 kPa)*®.

S’ha vist que en pacients que han aconseguit la resposta viral sostinguda I’elastografia perd
precisid a I’hora de determinar la preséncia de cirrosi, com aixi ho demostra 1’estudi de
D’Ambrossio et al., on una cinquena part dels pacients amb ET <12 kPa tenien signes de
cirrosi a la biopsia després de 5 anys d’haver aconseguit la resposta viral sostinguda®. Per
tant, calen estudis que valorin la precisié diagnostica de 1’elastografia per determinar el

grau de fibrosi en pacients tractats.

1.6.2 Efecte en la hipertensid portal

S’ha demostrat que la resposta viral sostinguda disminueix el GPVH, tant en pacients que
s’han tractat amb régims amb interferd com, recentment, amb antivirals orals®® %2, En els
pacients tractats amb antivirals orals s’ha vist que en la gran majoria de pacients amb
HPCS, al cap de sis mesos d’haver finalitzat el tractament, aquesta persisteix, si bé molts
d’ells presenten un descens del GPVH >10% respecte a I’inici del tractament®'2. Els
pacients amb menys probabilitats de millorar el GPVH seran aquells amb albumina baixa 1

amb pitjor funcié hepatica®!6.

Finalment, recentment s’ha vist que hi ha una relacio entre el GPVH després d’aconseguir
la resposta viral sostinguda i el risc de presentar descompensacions®. Aixi doncs, aquells
pacients que no tenen HPCS al seguiment o aquells amb HPCS que han presentat un
descens del GPVH >10% respecte del valor basal son els que tindran menys risc de

presentar descompensacions durant el seguiment.

1.6.3 Efecte en la incidéncia d’hepatocarcinoma

El tractament amb interfer6 va demostrar en molts estudis realitzats tant a paisos asiatics
com en paisos d’occident que disminueix la incidéncia d’hepatocarcinoma un cop
aconseguida la resposta viral sostinguda. Quan es va iniciar el tractament amb antivirals
orals hi va haver certa controversia sobre si aquests augmentaven o no el risc
d’hepatocarcinoma sobretot en aquells pacients que ja havien presentat un
hepatocarcinoma previ®*®. No obstant, hem de tenir en compte que, a diferéncia dels

tractats amb interferd, un gran nombre de pacients amb edat avancada i fases avancades de
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la cirrosi s’han tractat amb antivirals orals i han aconseguit una resposta viral sostinguda.
Aixi doncs, els ultims metanalisis realitzats no han objectivat un augment del risc de
presentar hepatocarcinoma un cop s’han ajustat els factors com I’edat del pacient o 1’estadi

de la malaltia®%°,
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2. JUSTIFICACIO DE LA TESI

La malaltia hepatica cronica avangada s’associa a una important morbi-mortalitat degut a
que els pacients presenten un major risc de desenvolupar complicacions relacionades amb
la hipertensi6 portal, a un deteriorament de la funcié hepatica i a un increment del risc de

presentar hepatocarcinoma.

L’elastografia de transicido permet el diagnostic en fases inicials de la malaltia hepatica
cronica avangada, quan els pacients estan encara asimptomatics. Tot i que aquests pacients
tenen risc de presentar HPCS, la prevalenca d’aquesta €s molt menor en comparacié en
poblacions amb cirrotics que ja presenten signes clinics evidents i aixo fa que també el risc
de presentar varices d’alt risc sigui menor. Les guies de Baveno VI han establert que els
pacients amb malaltia hepatica cronica amb valors d’elastografia <20 kPa i xifra de
plaquetes >150x10°/L presenten un baix risc de presentar varices d’alt risc, pel que es
poden estalviar I’endoscopia de cribratge. Aquests criteris permeten estalviar entre un 10-
30% d’endoscopies perd encara es practicarien un alt nombre d’endoscopies innecessaries.
El primer estudi que conforma aquesta tesi pretén avaluar la utilitat d’uns nous criteris
basats en I’elastografia que permetin estalviar un alt nombre d’endoscopies, sense
augmentar el risc de perdre varices d’alt risc no diagnosticades, i1 avaluar la utilitat

d’aquests nous criteris en les diferents etiologies de malaltia hepatica cronica.

El tractament amb antivirals orals pel virus de I’hepatitis C ha demostrat ser eficag degut a
’alta taxa de respostes virals sostingudes, practicament sense efectes secundaris, inclas en
pacients amb malaltia hepatica cronica avancada. Degut a la seva recent introducci6é en
practica clinica, no es coneixen els seus efectes a curt i mitja termini pel que fa al pronostic
en pacients amb MHCAc. El segon estudi de la present tesi pretén estudiar els canvis
dinamics pel que fa a I’elastografia hepatica i espleénica durant el tractament antiviral oral
en aquest grup de poblacid per tal de determinar quines implicacions t¢ en el futur
seguiment d’aquests pacients. El tercer 1 ultim estudi, estudia la incidéncia de
complicacions en els pacients amb MHCAc per hepatitis C un cop han aconseguit una
resposta viral sostinguda i quins predictors s’associen al risc de presentar aquestes

complicacions.
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3. OBJECTIUS

3.1 Objectiu principal
- Avaluar la capacitat de 1’elastografia de transici6 en predir complicacions (varices,
descompensacions o hepatocarcinoma) en pacients amb MHCAc, combinada amb altres

exploracions complementaries.

3.2 Objectius secundaris
- Avaluar la utilitat d’uns nous criteris per descartar la preséncia de varices d’alt risc,

basats en I’elastografia, en les diferents etiologies de la malaltia hepatica cronica.

- Avaluar els canvis precocos en I’elasticitat hepatica i esplénica en pacients amb MHCAc

tractats amb antivirals orals pel virus de I’hepatitis C.
- Descriure la incidéncia de complicacions en pacients amb MHCAc per virus de
I’hepatitis C que han aconseguit la resposta viral sostinguda després del tractament amb

antivirals orals.

- Dissenyar un model pronostic senzill d’utilitzar en practica clinica per a predir el risc de

complicacions en pacients amb MHCACc tractats amb antivirals orals per 1’hepatitis C.
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4. METODOLOGIA

4.1 Estudi 1: Nous criteris no invasius pel cribratge de varices en pacients amb

malaltia hepatica cronica avancada compensada

4.1.1 Introduccid
En el moment de la realitzacié del primer estudi d’aquesta tesi, la validesa dels criteris de
Baveno VI (elastografia <20 kPa i plaquetes >150x10°/L) havia estat demostrada en

diferents estudis’® 72

, perd encara fins a un 40% de les endoscopies realitzades eren
innecessaries degut a la baixa prevalenca de varices d’alt risc en pacients amb MHCAc
(<10%). Posteriorment, s’havien proposat diversos metodes per millorar el numero
d’endoscopies estalviades: I’estudi Anticipate?’ proposa un model continu de prediccié del
risc; d’altres afegir el Model For End-Stage Liver Disease (MELD) de 6 punts’ i d’altres,
canviar els diferents punts de tall de plaquetes i valors d’ET, pero cap d’aquests metodes
havien estat validats en altres cohorts ni tampoc en les diferents etiologies de la malaltia

hepatica cronica.

4.1.2 Hipotesis
Es possible millorar els criteris de Baveno VI utilitzats en el cribratge de varices en
pacients amb MHCAc, utilitzant la xifra de plaquetes i valors d’ET, essent tamb¢ valids en

la majoria d’etiologies.

4.1.3 Objectius

- Buscar uns nous criteris que permetin augmentar el nimero d’endoscopies estalviades
mantenint un risc baix de varices d’alt risc no diagnosticades (<5%).

- Analitzar la validesa dels nous criteris en les etiologies més freqiients de malaltia hepatica
cronica.

- Validar els altres criteris proposats en diferents estudis?’-3+367374,

4.1.4 Pacients 1 métodes

Vam dissenyar un estudi retrospectiu i multicentric utilitzant 3 cohorts diferents amb

pacients amb MHCAc, definida segons Baveno VI amb un valor d’ET >10 kPa, que tenien
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dades d’endoscopia i elastografia hepatica amb un maxim de 12 mesos entre ambdues

proves.

Les cohorts utilitzades 1 la seva finalitat van ser: 1) la cohort Anticipate formada per
pacients de diferents etiologies procedents de centres europeus i del Canada, que es va
utilitzar per validar els criteris de Baveno VI i per explorar els millors criteris per
aconseguir 1’objectiu principal de I’estudi; 2) la cohort Londres que incloia pacients de
diferents etiologies de dos hospitals de Londres 1 3) la cohort Vall d’Hebron formada per
117 pacients amb infeccid cronica per hepatitis C que no s’havien tractat préviament.
Aquestes dues ultimes van servir com a cohorts de validacio. Finalment es van validar els

nous criteris, anomenats Expanded-Baveno VI, en les diferents etiologies.

Per aquest estudi, es van definir les varices d’alt risc com aquelles varices grau I amb
signes vermells, les varices grau II i les varices grau IlII, totes elles amb indicacié de
tractament profilactic. El risc acceptable de varices d’alt risc no diagnosticades mitjancant

els criteris de diagnostic no invasiu fou <5%.

4.2 Estudi 2: Evolucio de P’elastografia hepatica i esplenica en pacients amb

malaltia hepatica cronica avancada compensada tractats amb antivirals orals

4.2.1 Introduccid

El tractament amb antivirals orals pel virus de I’hepatitis C va ser introduit el 2015 a
Espanya. Aquests tractaments van demostrar ser molt efectius al demostrar un alt
percentatge de respostes virals sostingudes, practicament sense efectes secundaris. Aixo va
permetre que pacients amb malaltia hepatica cronica avangada poguessin ser tractats de
manera efectiva. Tot i que estudis previs en pacients tractats amb interferon havien
demostrat que la resposta viral sostinguda s’acompanyava d’una milloria de la fibrosi i1 del
GPVH, es desconeixien els efectes a curt termini amb el tractament amb antivirals orals.
En aquest estudi, s’estudia els canvis de 1’elastografia hepatica i esplénica durant i després
del tractament amb antivirals orals, com a marcadors indirectes d’inflamacié/fibrosi i

d’hipertensio portal, respectivament.
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4.2.2 Hipotesis

L’elastografia hepatica i esplénica seran utils per valorar els canvis precogos pel que fa a la

inflamacié que es produeix durant el tractament amb antivirals orals.

4.2.3 Objectius

- Avaluar els canvis d’elastografia hepatica i esplénica que es produeixen en pacients amb
MHCACc tractats amb antivirals orals per tal de coneixer els factors que determinen aquests
canvis i les seves implicacions en el seguiment dels pacients tractats del virus de I’hepatitis

C.

4.2 .4 Pacients 1 métodes

En aquest estudi prospectiu i unicentric vam incloure tots els pacients amb MHCAc per
hepatitis C, definida pels criteris de Baveno VI amb un valor d’ET >10 kPa, que iniciaven

tractament amb els nous antivirals orals a partir de gener de 2015.

En tots els pacients se’ls practica una elastografia hepatica i esplénica i una analitica a
nivell basal, a les 4 setmanes, al final del tractament i a les 24 i1 48 setmanes després
d’haver finalitzat el tractament. Tamb¢ se’ls practica una ecografia cada 6 mesos segons

practica clinica habitual.

Per a realitzar I’elastografia esplénica utilitzarem el Fibroscan 502 Touch®, prévia
localitzacié de la melsa mitjangant un petit ecograf portatil (Vscan®, General Electric
Healthcare, Wisconsin), aplicant els mateixos criteris de qualitat de la prova que s’han

establert per I’elastografia hepatica.

Per calcular la mostra, vam tenir en compte que la milloria de I’elastografia (definida com
un descens del 10% des de I’inici fins al final del tractament) succeiria en el 60% dels
pacients amb una amplitud de ’interval de confianca del 30% (45-75%). La mida de la

mostra requerida fou de 41 pacients.
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4.3 Estudi 3: Prediccio de complicacions mitjancant métodes no invasius en
pacients amb malaltia hepatica cronica avancada compensada tractats amb

antivirals orals

4.3.1 Introduccid

Els antivirals orals pel virus de I’hepatitis C han demostrat ser eficacos en diferents estadis
de la malaltia hepatica (des de pacients amb fibrosi lleu fins a pacients amb cirrosi
descompensada). Molts dels pacients, un cop aconseguida la curacid, podran esser donats
d’alta del seguiment. Per tant, és important conéixer quins pacients son els que tenen risc
de desenvolupar complicacions un cop han aconseguit la resposta viral sostinguda i quins
no. La poblaciéo de pacients amb MHCAc sén els que generen més dubte en quan al
pronostic un cop tractats, ja que molts d’ells estaran en fases molt inicials de la malaltia

hepatica cronica avangada amb més possibilitats de millorar després del tractament.

4.3.2 Hipotesis

El pronostic dels pacients amb MHCAc que aconsegueixin una resposta viral sostinguda
millorara 1 aixo es reflectira amb una milloria de 1’elastografia hepatica 1 una disminucié de

les complicacions.

4.3.3 Objectius

- Descriure la incidéncia de complicacions relacionades amb la malaltia hepatica en
pacients amb MHCAc per hepatitis C que han aconseguit una resposta viral sostinguda
amb antivirals orals.

- Identificar parametres basats en teécniques no invasives (elastografia i analitica) que
permetin predir aquestes complicacions.

- Dissenyar un model senzill que permeti predir el risc de presentar complicacions durant

el seguiment dels pacients tractats.

4.3.4 Pacients 1 métodes

Vam dissenyar un estudi prospectiu, amb dos centres participants, que incloia pacients amb
MHCACc per hepatitis C que havien sigut tractats amb els nous antivirals 1 en els quals
s’havia confirmat la resposta viral sostinguda 12 setmanes després de finalitzar el

tractament. Es van excloure tots aquells pacients dels quals no disposavem d’una
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elastografia abans d’iniciar el tractament, aquells que havien presentat préviament un
hepatocarcinoma o que [’havien desenvolupat abans de confirmar la resposta viral
sostinguda, els pacients trasplantats i els pacients amb coinfecci6 per virus de I’hepatitis B

o de la immunodeficiéncia humana.

Es van obtenir dades a nivell basal d’elastografia (fins a 6 mesos abans d’iniciar el
tractament), dades analitiques 1 d’ecografia. Un cop es confirma la resposta viral
sostinguda es practicaren analitiques i1 ecografies abdominals cada 6 mesos 1 una

elastografia hepatica als 12 mesos de finalitzar el tractament.

Durant el seguiment es registraren [’aparici6 de complicacions relacionades amb la
malaltia hepatica (aparicié d’ascites, hemorragia per varices, sindrome hepato-renal,
encefalopatia hepatica o hepatocarcinoma). També es va registrar la mortalitat. Els
pacients es van seguir fins a ’apariciéo de la primera complicacio, la mort o el 31 de
desembre de 2018. Les complicacions relacionades amb la hipertensi6 portal foren

analitzades separadament del CHC degut a la seva diferent patogenia.

Per tal d’identificar predictors de complicacions es realitza un analisi univariat i,
posteriorment, un analisi multivariat mitjangant un model de Cox. Amb I’ajuda del model
multivariat es construi un nomograma per predir el risc d’aparici6 d’hepatocarcinoma

durant el seguiment.

32



5. Resultats

33



Resultats

5. RESULTATS

5.1 Estudi 1

En total a I’estudi es van incloure 925 pacients: 499 de la cohort Anticipate, 309 de la
cohort de Londres 1 117 pacients de la cohort de Vall d’Hebron. La prevalenca de varices
fou de 34,8% amb un 9,9% de varices d’alt risc. En la cohort Anticipate la prevalenca de
varices d’alt risc fou del 14%, en la de Londres del 4,5% 1 en la de Vall d’Hebron del
7,7%.

Quan vam avaluar els criteris de Baveno VI (elastografia <20 kPa i plaquetes >150x10°/L)
en la cohort Anticipate, dels 499 pacients, 68 pacients (14%) complien els criteris per no
fer I’endoscopia 1 d’aquests 2 pacients (3%) tenien varices d’alt risc. Per tant, vam veure

que aquests criteris eren valids pero el nombre d’endoscopies estalviades era baix.

Al explorar nous punts de tall per augmentar el nimero d’endoscopies estalviades, alguns

33367475 vam veure que el millor criteri era el

d’ells proposats en estudis previs
d’elastografia <25 kPa i plaquetes >110x10°/L. Amb aquests nous criteris (Expanded-
Baveno VI) es permetien estalviar un 32% d’endoscopies amb un risc de no diagnosticar
varices d’alt risc de 1’1,9% (Taula 2). Quan vam explorar aquests criteris en la resta de la
cohort, el numero d’endoscopies estalviades era del 40% (367/925) amb un risc de no
diagnosticar varices d’alt risc de 1’1,6% (6/367). Si afegiem el criteri de MELD=6,
proposat per Jangouk et al’?, en els pacients que no complien els criteris Expanded-Baveno

VI aconseguiem, finalment, estalviar un 45,8% d’endoscopies amb un risc baix de perdre

varices de risc (1,7%).
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Endoscopies estalviades

N=499

Varices de risc

no diagnosticades

Plaquetes >150 + elastografia <20 kPa?3

68 (14%)

2/68 (3%)

Plaquetes >150 + elastografia <25 kPa3®

88 (17,5%)

3/88 (3,4%)

Plaquetes >150 + elastografia <30 kPa’*

116 (23%)

6/116 (5%)

Plaquetes >125 + elastografia <25 kPa’*

126 (25%)

3/126 (2,4%)

Plaquetes >120 + elastografia <25 kPa’>

139 (28%)

3/139 (2,2%)

Plaquetes >110 + elastografia <25 kPa

158 (32%)

3/158 (1,9%)

Plaquetes >100 + elastografia <25 kPa3®

182 (36,5%)

9/182 (5%)

Taula 2. Regles per augmentar el nimero d’endoscopies estalviades. En negreta el criteris expandits

(Expanded- Baveno VI).

Els criteris Expanded-Baveno VI van demostrar ser valids en les diferents etiologies.

Etiologia

Endoscopies

estalviades

Varices de risc

no diagnosticades

Hepatitis C, n=584

236/584 (40%)

3/236 (1,2%)

Alcohol, n=127

49/127 (38,5%)

0/49 (0%)

EHNA, n=90

44/90 (49%)

1/44 (2,2%)

Hepatitis B, n=61

21/61 (34,4%)

1/21 (4,7%)

CBP/CEP, n=20

12/20 (60%)

1/12 (8,3%)

Hepatitis C + Alcohol, n=19

5/19 (26%)

0/5 (0%)

Taula 3. Validacio dels criteris Expanded-Baveno VI (elastografia <25 kPa + plaquetes
>110x10°/L. EHNA: Esteatohepatitis no alcoholica; CBP: Colangitis biliar primaria;

CEP: Colangitis esclerosant primaria.
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Elastografia hepatica >110x10°
<25 kPa plaquetes/L
Si No
MELD=6
NO

ENDOSCOPIA

Figura 3. Algoritme proposat segons els criteris Expanded-Baveno VI.

5.2 Estudi 2

En aquest estudi vam incloure 41 pacients, la majoria d’ells genotip 1 (87,8%).

Caracteristiques Pacients N=41
Homes, n (%) 20 (48,8)
Edat, anys 68 (59-75)
IMC, Kg/m? 26,6 (24,9-29,4)
Genotip, n (%)

1-4 39(95,1)

3 2(4,9)

No tractament previ, n (%) 18 (43,9)
Mida melsa, cm 12.9 (11,5-13,7)
Varices N=31, n (%)

No/I/1I-1ll 15 (48,4)/14 (45,2)/2 (6,5)
RNA hepatitis C, Logio IU/mL 6,3 (6,0-6,6)
Elastografia hepatica, kPa 20,8 (16,3-29,5)
Elastografia esplénica, kPa 45,7 (26,6-65,2)
Plaquetes, x10°/L 106,5 (82-142,5)
ALT, IU/L 78 (55-135)
Bilirubina, mg/dL 0,89 (0,68-1,11)
Albumina, g/dL 3,84 (3,64-4,12)

Taula 4. Caracteristiques basals dels pacients. Variables continues expressades en
mediana (P25-P75). IMC: index de massa corporal; ALT: Alanina-aminotransferasa.
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Durant el tractament vam observar una rapida milloria de la majoria de parametres
bioquimics (plaquetes, transaminases i de I’albumina). No obstant, durant el tractament

vam observar una disminucié de I’hemoglobina i un augment de la bilirubina, degut a

I’hemolisi provocada per la ribavirina, que milloraren un cop finalitzat el tractament.

Basal Setmana 4 Final de tractament | Setmana 24-post | Valor P
Hemoglobina (g/dL) 14,4 (12,9-15,7) 12,1 (11,4-13,2) 11,8 (11-13,0) 14 (13-15,6) <0,001
Plaquetes (x10°/L) 106,5 (82-142,5) | 139,5(107,5-166,5) | 135,5 (106,5-171,5) 122 (104-161) <0,001
Bilirubina (mg/dL) 0,89 (0,68-1,11) 1,41 (1,05-2,5) 1,16 (0,91-1,8) 0,73 (0,57-0,86) <0,001
ALT (UI/L) 78 (55-135) 18 (15-21) 16 (15-20) 18 (16-23) <0,001
AST (UI/L) 92 (66-129) 26 (23-32) 27 (23-30) 26 (23-32) <0,001
GGT (UI/L) 92 (61-131) 38 (31-50) 28 (22-37) 35 (24-52) <0,001
Albumina (g/dL) 3,84 (3,64-4,12) 4,04 (3,65-4,20) 4 (3,60-4,28) 4,20 (3,90-4,50) <0,001

Taula 5. Evolucié dels parametres de laboratori durant el tractament i posterior a aquest (setmana 24-post). Valors
expressats en mediana (P25-P75). ALT: Alanina-aminotransferasa; AST: Aspartat-aminotransferasa; GGT: Gamma-
glutamil-transferasa.

Durant el tractament, ’elastografia hepatica presenta una rapida milloria durant les
primeres 4 setmanes de tractament essent la mediana a I’inici de 20,8 kPa 1 al final de la
quarta setmana de 17,5 kPa (P=0,002). No es van detectar diferéncies significatives entre la
setmana 4 de tractament i el final de tractament essent I’elastografia hepatica de 17,5 kPa 1
18,3 kPa, respectivament (P=0,444). Un cop finalitzat el tractament, 1’elastografia hepatica
continua millorant tot i que aquesta milloria no fou estadisticament significativa (P=0,148).
Al final de les 48 setmanes d’haver finalitzat el tractament la mediana d’elastografia

hepatica fou de 14,3 kPa.

Pel que fa a I’elastografia esplénica, també s’objectiva una baixada significativa durant les
primeres 4 setmanes respecte a 1’elastografia basal, essent la mediana d’elastografia
espleénica inicial de 45,7 kPa 1 a les 4 setmanes de 33,8 kPa (P=0,047), sense observar-se
canvis significatius fins al final del tractament. Un cop finalitzat el tractament,
I’elastografia esplénica es va mantenir sense canvis essent la mediana de 31,2 kPa al final

del seguiment.
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Figura 5. Evolucio de I'elastografia esplénica durant i després del tractament.
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Un 57,5% dels pacients van presentar una milloria >10% de 1’elastografia hepatica.
Aquests pacients tenien valors d’elastografia esplénica més baixos, una xifra de plaquetes
més alta 1 nivells més baixos de bilirubina a les 24 setmanes posteriors a finalitzar el

tractament, comparat amb aquells pacients en els quals no els millora I’elastografia.

Els pacients els quals van presentar una milloria de I’elastografia esplénica >10% (56,3%)
presentaren un major augment de plaquetes durant el seguiment, comparat amb aquells

pacient en els quals 1’elastografia esplénica no els millora.

5.3 Estudi 3

Un total de 1563 pacients entre els dos centres van iniciar tractament amb antivirals orals
de 1’1 de gener de 2015 al 31 de mar¢ de 2016, moment en que finalitza la inclusi6.
D’aquests, es confirma la resposta viral sostinguda en 1518 pacients (97,1%), incloent-se

finalment 572 pacients.

Inici tractament Inici tractament
1 de gener 2015 - 31 marg 2016 1 de gener 2015 - 31 marg 2016
N=608 N=855
=ieG, = * No RVS, N=24
* Mort durant tractament, N=4 —

* Mort durant tractament, N=1

* Mort abans de saber resposta, N=2

N
* Abandonament, N=1
o Perdua seguiment, N=3 RVS
* Trasplantament hepatic, N=1 N=930
v
NE\Slzs * No elastografia basal, N=83
* Elastografia <10 kPa, N=333

| e Descompensacio/CHC, N=172
* No elastografia basal, N=48 « Child-Pugh B, N=53

* Elastografia <10 kPa, N=195 « Coinfecci hepatitis B, N=7
|—» * Descompensacio/CHC, N=40
® Child-Pugh B, N=2

» Coinfeccio hepatitis B, N=2
 Coinfeccio VIH, N=11

v
Total inclosos
N=282

v
Total inclosos
N=290

Figura 6. Diagrama de flux dels pacients inclosos a I'estudi. A I'esquerra, pacients de |’hospital Vall d’Hebron i a
I'esquerra pacients de I’hospital Clinic. RVS: Resposta viral sostinguda; CHC: Carcinoma hepatocel-lular.
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i Cohort total Ho'spltal vall Hospital Clinic
Caracteristiques N=572 d’Hebron N=282 Valor P
h N=290 -

Edat, anys 65,2 (55,1-72,3) | 65,3 (54,4-73,1) | 65,1(55,8-71,8) | 0,895
index massa corporal, kg/m? 26,1 (24,0-28,7) 26,8 (24,2-29,2) | 25,6(23,7-28,4) 0,105
Homes, n (%) 282 (49,3) 144 (49,7) 138 (48,9) 0,864
Diabetis, n (%) 125 (21,9) 61 (21) 64 (22,7) 0,632
Hipertensié arterial, n (%) 262 (45,8) 135 (46,6) 127 (45) 0,717
Genotip virus C, n (%) 0,216
1 490 (85,8) 243 (83,8) 247 (87,9)
2 10(1,8) 5(1,7) 5(1,8)
3 39 (6,8) 20(6,9) 19 (6,8)
4 32 (5,6) 22 (7,6) 10(3,6)
Duracio tractament, n (%) 0,967
12 setmanes 447 (78,1) 223 (76,9) 224 (79,4)
24 setmanes 125 (21,9) 67 (23,1) 58 (20,6)
Varices®, n (%) <0,001
No 168 (57,7) 83(72,8) 85 (48)
Grau | 89 (30,6) 23(20,2) 66 (37,3)
Grau ll 8(2,8) 7 (6,1) 1(0,6)
Grau lll 26 (8,9) 1(0,9) 25 (14,1)
Plaquetes, x10°/L 129,5(95,5-176) | 142,5(107-194) 118 (86-152) <0,001
INR 1,07 (1-1,15) 1,02 (0,96-1,08) | 1,12 (1,07-1,19) | <0,001
Bilirubina, mg/dL 0,8 (0,6-1,1) 0,8 (0,6-1,0) 0,9 (0,7-1,2) <0,001
ALT, IU/L 86 (58-131) 77 (50-119) 96 (66-143) 0,001
Albumina, g/dL 4,2 (3,9-4,4) 4,1 (3,8-4,3) 4,2 (4-4,4) <0,001
FIB-4 4,5 (2,6-6,7) 3,7 (2,2-6,0) 5,2 (3,3-7,6) 0,002
Child Pugh, n (%) 0,447
5 521(91,1) 261 (90) 260 (92,2)
6 51(8,9) 29 (10) 22 (7,8)
Elastografia basal, kPa 17,3 (13,5-23,9) 16,2 (12-21,5) 17,6 (14,3-26,3) | 0,004
Elastografia 220 kPa, n (%) 212 (37,1) 90 (31) 122 (43,3) 0,002

Taula 6. Caracteristiques basals dels pacients inclosos a I'estudi 3. Variables continues expressades en mediana
(P25-P75). ALT: Alanina-aminotransferasa. * Endoscopia basal realitzada en 114 pacients de Vall d’'Hebron i 177 de

I"Hospital Clinic.

L’elastografia hepatica millora durant el seguiment, essent la mediana d’elastografia basal

de 17,3 kPa 1 de 11,1 kPa al final del seguiment (P<0,001). La milloria de 1’elastografia,

definida com a un descens de >20% respecte al valor basal, s’observa en 391 pacients

(70%), essent de <10 kPa en quasi un 40% dels pacients de la cohort.

La mediana de seguiment fou de 2,9 anys (rang 0,3-3,8 anys) i durant aquest temps 32

pacients (5,6%) presentaren complicacions relacionades amb la malaltia hepatica, essent la
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complicacié més freqilient I’hepatocarcinoma que s’observa en 25 pacients (4,4%) amb una
incidéncia de 1,5/100 pacients-any. Cinc complicacions eren relacionades amb la
hipertensi6é portal (2 hemorragies per varices i 3 pacients amb ascites). La incidéncia
d’aquestes descompensacions fou de 0,31/100 pacients-any. Finalment, dos pacients van

desenvolupar un colangiocarcinoma durant el seguiment (incidencia 0,1/100 pacients-any).

Els pacients que es van descompensar per complicacions relacionades amb la hipertensiod
portal, tots ells tenien una elastografia basal de >20 kPa i només en un d’ells I’elastografia
millora durant el seguiment. La majoria dels pacients tenien plaquetes <100x10°/L i
tinicament el pacient que presenta la milloria de I’elastografia tenia plaquetes de 160x10°/L

a nivell basal.

La taula 7 mostra els predictors que s’associaren al risc de presentar hepatocarcinoma
durant el seguiment. En I’analisi univariat, els factors que s’associaren van ser 1’edat, els
nivells d’albumina tant a nivell basal com durant el seguiment a 1’any i tenir una
elastografia <10 kPa durant el primer any de seguiment. En 1’analisi multivariat, I’inica
variable a nivell basal que s’associa amb el risc de presentar hepatocarcinoma fou
I’albimina (Hazard ratio (HR) 0,29; Interval de confianga (IC) 95%: 0,11-0,76; P=0,012).
Durant el seguiment, s’associaren al risc de presentar hepatocarcinoma els nivells
d’albumina (HR 0,08; IC 95%: 0,02-0,25; P<0,001) i tenir 1’elastografia <10 kPa al final
del seguiment (HR 0,33; IC 95%: 0,11-0,96; P=0,042).
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Caracteristiques No CHC CHC Valor Analisi multivariat
N=547 N=25 P HR (95% IC; Valor P)

A nivell basal
Edat, anys 65,1 (54,8-72,1) | 70,5(64,2-74,5) | 0,011 1,04 (1-1,1; P=0,064)
fndex massa corporal, kg/m? 26,1 (24-28,7) 26,3 (23,8-29,3) | 0,438 -—-
Homes, n (%) 269 (49,2) 13 (52) 0,783
Hipertensid arterial, n (%) 249 (45,5) 13 (52) 0,526 ---
Diabetis, n (%) 117 (21,4) 8(32) 0,210 -
Plaquetes, x10°/L 129 (96-176) 131 (90-206) 0,305
Plaquetes <150x10%/L, n (%) 347 (63,4) 15 (60) 0,728 ---
Bilirubina, mg/dL 0,8 (0,6-1,1) 0,9 (0,7-1,2) 0,388
ALT, IU/L 87 (58-131) 80 (56-119) 0,202
Albtimina, g/dL 4,2 (3,9-4,4) 3,9 (3,6-4,2) 0,003 | 0,29 (0,11-0,76; P=0,012)
FIB4 4,5 (2,6-6,7) 4,5 (2,8-8) 0,745
Elastografia basal, kPa 17,1 (13,4-23,9) 20,8 (15,1-26,3) | 0,245 -
Elastografia basal <20 kPa, n (%) 348 (63,6) 12 (48) 0,114 -

A I'any de sequiment
index massa corporal, kg/m? 27 (24,6-29,7) 26,4 (25-28) 0,655 -
Plaquetes, x10%/L 161 (121-215) 126 (110-215) | 0,470
Bilirubina, mg/dL 0,7 (0,5-0,9) 0,7 (0,6-0,8) 0,908
Albuimina, g/dL 4,4 (4,2-4,6) 4,1(3,8-4,4) <0,001 | 0,08 (0,02-0,25; P <0,001)
Elastografia al seguiment, kPa 10,9 (8-16,5) 17,4 (10,2-21,1) | 0,089 -—-
Delta Elastografia, % -35,3 (-49--17,3) | -26,5(-51,7-5,1) | 0,355 -—-
Milloria d’elastografia, n (%) 378 (71,2) 13 (56,5) 0,131 ---
Elastografia seguiment <10 kPa, n (%) 216 (40,7) 4(17,4) 0,025 | 0,33(0,11-0,96; P=0,042)

Taula 7. Factors associats amb el risc de presentar hepatocarcinoma (CHC). Variables continues expressades en

mediana (P25-P75).

Per tal de construir un model simple per predir el risc de desenvolupar hepatocarcinoma

vam categoritzar les variables observades en ’analisi multivariable de la manera segtient:

e Albumina basal: <4 g/dL / >4 g/dL (punt de tall: mitjana)

e Elastografia a I’any: <10 kPa / 10-20 kPa / >20 kPa.

e Albumina a I’any: <4,4 g/dL / >4,4 g/dL (punt de tall: mitjana)

Aixi doncs, el risc de presentar hepatocarcinoma si I’albumina basal era <4 g/dL era més

alt que en els pacients amb albumina >4 g/dL (HR 3,27; IC 95%: 1,45-7,36; P=0,0004); si

I’albimina a ’any de seguiment era de <4,4 g/dL el risc comparat amb els que la tenien

>4,4 ¢g/dL fou de HR 2,36 (IC 95%: 1,02-5,47; P=0,046); 1, finalment, segons el nivell de

I’elastografia a I’any, els pacients amb elastografia entre 10-20 kPa tenien un major risc de
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presentar hepatocarcinoma que els pacients amb elastografia <10 kPa, tot i que la
diferéncia no era estadisticament significativa (HR 2,48; 95% IC: 0,79-7,8; P=0,120),
mentre que el risc fou de HR 4,53 (IC 95%: 1,36-15,08; P=0,014) en els pacients amb

elastografia >20 kPa comparat amb els pacients amb elastografia <10 kPa.

A B
0,25 o o025
2 — Albamina basal <4 o — Elastografia <10 kPa
® 0,20 = :
© 0,20 s Albitiri bl =i - Elastografia 10-20 kPa
b 3 i — Elastografia >=20 kPa
s g 015
2 0,15 3 =
E & 0104 P=0031
8 010 5
< —
8 0,05+ £ 0,00-
E T T T
= 0 1 2
0.00 : . ? - Seguiment (anys)
0 1 2 3 Number at risk
Seguiment (anys) Elastografia <10 kPa 220 218 212 92
Number at risk Elastografia 10-20 kPa 237 230 223 129
Albumina basal <4 170 158 148 85 Elastografia >=20 kPa 97 88 83 55
Albumina basal >=4 386 378 370 191
C
0,25
8
5 — Albimina any <4.4
= 0207 — Albumina any >=4.4
o
Z 0,15+
-
®
@ 0107 pg 040
(%]
c
o
£
0,00

T T T

2
Seguiment (anys)
Number at risk
Albimina any <4.4 266 257 243 114
Albumina any >=4.4 274 265 261 158

Figura 7. Incidéncia acumulada d’hepatocarcinoma (CHC) segons diferents subgrups: A) albimina basal; B) elastografia
al'any; c) albdmina a I'any.

Combinant les variables albumina 1 elastografia a I’any de seguiment per tal de combinar
variables recollides al mateix moment, vam poder identificar, tamb¢, diferents grups de
risc de presentar hepatocarcinoma, aconseguint identificar dos grups de risc: baix risc
(elastografia a I’any <10 kPa o elastografia entre 10-20 kPa i albimina a 1’any >4,4 g/dL) i
alt risc (elastografia >20 kPa o elastografia entre 10-20 kPa 1 albumina a 1’any <4,4 g/dL)
(Taula 8). Finalment, amb els dos predictors vam construir un nomograma per predir la

probabilitat de presentar hepatocarcinoma (Figura 8).
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Categoria Numero . e . .
de CHC Pacients-any | Incidéncia/100 pacients-any
Albumina al seguiment:
24,4 g/dL 8 825 1,0
<4,4 g/dL 17 750 2,3
Elastografia al seguiment:
LSM <10 kPa 4 593 0,7
LSM 10-20 kPa 11 645 1,7
LSM 220 kPa 8 250 3,2
Combinacié elastografia-albumina
Elastografia <10 kPa
+24,4g/dL 3 351 0,9
+<4,4g/dL 1 271 0,4
Elastografia 10-20 kPa
+24,4g/dL 2 368 0,5
+<4,4g/dL 9 318 2,8
Elastografia 220 kPa
+24,4g/dL 2 106 1,9
+<4,4g/dL 6 161 3,7
Taula 8. Incidéncia d’hepatocarcinoma (CHC) segons diferents subgrups.
Albumina a I'any <4,4 g/dL
10 15 25 30 35 40
Elastografia 1r any (kPa) a 8
Risc CHC irany (%) = 3 £y 3 5 [ 7
Risc CHC 2n any (%) 5 1 3 3 7 3 3 P T
Risc CHC 3r any (%) i T 3 T 7 3 5 P
Albuimina a l'any 24,4 g/dL
Elastografia 1r any (kPa) 2 1-0 1.5 20 25 %0 345 4.0
Risc CHC 1r any (%) A L - =t &
Risc CHC 2n any (%) L ’
13 2 23 25
Risc CHC 3r any (%) A ; £ el o

Figura 8. Nomograma per predir el risc de hepatocarcinoma (CHC) segons els nivells d’albumina i

valors d’elastografia a I'any de seguiment.
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6. DISCUSSIO

En el present treball s’estudia la utilitat de 1’elastografia hepatica amb diferents finalitats
en el seguiment dels pacients amb MHCAc. El primer estudi demostra la utilitat d’uns
nous criteris per detectar de manera no invasiva una poblacié amb un baix risc (<5%) de
tenir varices d’alt risc en les principals etiologies. El segon 1 tercer estudis, molt relacionats
entre ells, valoren els canvis dinamics de 1’elastografia durant el tractament amb antivirals
orals per I’hepatitis C i durant el seguiment posterior i com aquests canvis poden ser utils

per predir el pronostic dels pacients tractats.

6.1 Deteccio d’una poblacié amb baix risc de varices que precisen profilaxi

El consens de Baveno VI aporta grans canvis ja que va introduir alguns conceptes nous en
relacido amb I’increment de 1’Gs de técniques no invasives, sobretot I’ET. Un cop publicats
els criteris de Baveno VI pel cribratge de varices es va veure que, tot i que eren valids, eren
massa conservadors ja que la quantitat d’endoscopies estalviades era molt baixa en algunes
séries. Els resultats del primer estudi d’aquesta tesi van demostrar que aquests criteris es
podien canviar per uns altres de menys conservadors, augmentant el nombre d’endoscopies

estalviades a quasi un 50% amb un risc baix de perdre varices d’alt risc (<2%).

Aquests nous criteris es van validar en el primer estudi, aplicant-los a una poblacié de més
de 900 pacients amb MHCAc de diferents etiologies amb una prevalenca de varices d’alt
risc del 9,9%. Posteriorment a la publicaci6 de I’article, multiples estudis han demostrat la
validesa dels criteris Expanded-Baveno VI i també un metanalisi ha suggerit la seva
utilitat’®76%2 Aixi doncs, en una poblacié mixta de pacients, predominantment amb
hepatitis C no tractada, i una prevalenca de varices d’alt risc del 12,1% amb els criteris de
Baveno VI estalviariem un 21,2% d’endoscopies, en canvi amb els criteris expandits un
41,6% sense superar en cap dels dos casos el risc acceptat de varices d’alt risc no

diagnosticades (<5%) (Taula 9).
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Criteris Baveno VI Expanded-Baveno VI
Varices ET <20 + Plaq >150 ET <25 + Plaq >110
Estudi N Etiologia N
d’alt risc FGS VAR FGS VAR
estalviades perdudes estalviades perdudes
Estudi 1 925 92 (10%) Mixta (59% VHC) 198 (21,4%) 3(1,5%) 925 367 (40%) 6 (1,6%)
Bae, et al,2 282 55 (19,5%) Mixta (59% VHB) 78 (27,7%) 3(3,8%) 282 146 (51,8%) 10 (6,8%)
Calvaruso, et al,”® 1381 130 (9,4%) 100% VHC 216 (15,6%) 5(2,3%) 1381 497 (36%) 13 (2,6%)
Colecchia, et al,”” 498 100 (20,1%) Mixta (85% VHC) 102 (20,5%) 1(1%) 498 202 (40,6%) 8 (4%)
Colecchia, et al,; Daijti,
etal’o7 115 15 (13%) Mixta (41% VHC) 19 (16,5%) 0 115 34 (29,6%) 2 (6%)
Moctezuma, et al,®° 227 28 (12,3%) 65% CBP, 35% CEP 82 (36,1%) 0 227 122 (53,7%) 6 (4,9%)
Petta, et al, (M)3! 338 45 (13,3%) 100% EHNA 113 (33,4%) 5 (4,4%) 338 183 (54,1%) 8 (4,4%)
Petta, et al, (XL)&! 14 (10,1%) 100% ENHA 138 64 (46,4%) 1(1,6%)
Tosetti, et al,” 442 31 (7%) Mixta (69% VHC) 86 (19,5%) 0 442 193 (43,7%) 0
TOTAL 4208 | 510 (12,1%) Mixta (64% VHC) 894 (21,2%) | 17 (1,9%) 4346 1808 (41,6%) 54 (3%)

Taula 9. Validacio externa dels criteris de Baveno VI i dels Expanded-Baveno VI. ET: Elastografia de transicié; Plaqg:
Plaguetes; N: Niumero de pacients; FGS: Endoscopia; VAR: Varices d’alt risc; VHC: Hepatitis C; VHB; Hepatitis B; CBP:
Colangitis biliar primaria; CEP: Colangitis esclerosant primaria; EHNA: Esteatohepatitis no alcoholica.

Una altra informacio6 rellevant de 1’estudi 1 és que els criteris son valids en la majoria
d’etiologies. En els estudis previs a la publicacid dels criteris de Baveno VI, les regles que
s’havien proposat per identificar pacients amb varices eren basats en poblacions
majoritariament amb hepatitis cronica per virus C. En I’estudi, tot i que la majoria de
pacients continuaven essent virus C, vam intentar incloure pacients d’altres etiologies
principalment per alcohol i1 esteatohepatitis no alcoholica. Tot i aixi, vam veure que en
pacients amb malalties colestasiques i probablement hepatitis B els nous criteris Expanded-
Baveno VI podrien sobrepassar el risc de perdre varices d’alt risc amb un 8,3% i un 4,7%,
respectivament. En els posteriors estudis de validacié hem pogut observar que els criteris
Expanded-Baveno VI, efectivament, en pacients amb colangitis biliar primaria i hepatitis B
el risc de perdre varices d’alt risc és superior al 5%. Aix0 possiblement es pugui explicar
per la major prevalenca d’hipertensio portal en estadis pre-cirrotics en les dues etiologies

(Taula 10).
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Criteris Baveno VI Expanded-Baveno VI
ET <20 + Plaq >150 ET <25 + Plaq >110
Etiologia N N VAR
FGS VAR FGS
perdude
estalviades perdudes estalviades

S

HepatitisC | 1510 | 267 (17,7%) | 5(1,9%) | 2011 | 759 (37,7%) | 17 (2,2%)

HepatitisB | 170 | 45(26.5%) | 3(6.7%) | 227 | 101(44.5%) | 7 (6.9%)

Viral 351 | 71(20.2%) 0 351 | 156 (44.4%) 0
Alcohol 91 22 (24.2%) 0 206 | 83(40.3%) | 2(2.4%)
EHNA 420 | 134(31.9%) | 5(3.7%) | 648 | 334(51.5%) | 11(3.3%)
CBP 147 | 58(39.5%) 0 147 | 86(58.5%) | 5(5.8%)
CEP 80 24 (30%) 0 80 36 (45%) 1(2.8%)

Taula 10. Validacié externa dels criteris de Baveno VI i Expanded-Baveno VI en les diferents
etiologies. ET: Elastografia de transicid; Plag: Plaquetes; N: NUmero de pacients; FGS: Endoscopia;
VAR: Varices d’alt risc; EHNA: Esteatohepatitis no alcoholica; CBP: Colangitis biliar primaria; CEP:
Colangitis esclerosant primaria.

Dues coses a tenir present en 1’estudi 1 son la prevalenga de varices en la poblacio i la

variabilitat dels factors utilitzats en els criteris (plaquetes 1 elastografia).

Pel que fa a la prevalenca de varices d’alt risc (probabilitat pre-test), sabem que aquesta pot
interferir en els resultats obtinguts a 1’hora d’aplicar els criteris (probabilitat post-test). Un
pot suggerir que la baixa prevalenga de varices d’alt risc en la poblacio estudiada en
I’estudi 1 pot haver facilitat la validacio dels resultats. No obstant, hem de tenir en compte
que on s’obté un major benefici a I’hora d’estalviar-se endoscopies és en poblacions amb
baixa prevalenga de varices (MHCAc precog, amb valors d’elastografia entre 10-25 kPa).
Per tant, no té sentit aplicar aquests criteris en poblacions Child Pugh B o amb cirrosi

descompensada els quals tenen un alt risc de presentar varices.

Els pacients amb valors de plaquetes o d’elastografia proxims als punts de tall poden
augmentar el risc de no diagnosticar varices d’alt risc degut a la variabilitat de les
proves®>34. Es per aix0 que, en aquests casos, seria recomanable repetir les proves en un

curt periode de temps per confirmar si els pacients segueixen tenint criteris de baix risc.
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En resum, I’estudi 1 demostra que els criteris de Baveno VI podrien ser modificats pels
criteris d’Expanded-Baveno VI ja que augmenten el nimero d’endoscopies que ens

estalviem amb un risc baix de no diagnosticar varices d’alt risc en la majoria d’etiologies.

6.2 Canvis dinamics de D’elastografia hepatica i esplénica amb els nous
antivirals orals

Els nous antivirals orals pel tractament de I’hepatitis C son molt efectius, causant un rapid
control de la replicacid viral, amb normalitzaci6 de les transaminases i, per tant, de la
inflamaci6. Aquest mecanisme d’accio és clarament diferent de les terapies previes basades

amb interferd on el procés de desinflamaci6 i1 control de la infeccié era molt més lent.

En el segon estudi, aquests efectes rapids dels antivirals orals es veuen reflectits en una
rapida milloria de 1’elastografia hepatica i esplénica, que ocorre a les 4 setmanes o potser
abans, 1 el més important, aquesta rapida milloria explicaria quasi la majoria del canvi total
al llarg del seguiment total de 15 mesos. Es a dir, quasi un 75% del descens total de
I’elastografia hepatica, s’observa durant les 4 primeres setmanes de tractament. Aixo,
juntament amb la milloria de transaminases, suggeriria que el principal motiu d’aquest
descens de ’elastografia és com a conseqiiéncia d’una milloria de la inflamacié més que
no pas una milloria de la fibrosi. Aixd explicaria gran part de les discrepancies observades
entre la biopsia hepatica i I’elastografia. Aquest fet va ser demostrat per D’ Ambrossio et
al.>® qui observa que fins a un 21% dels pacients curats de I’hepatitis C amb elastografies

<12 kPa al seguiment (mitjana 61 mesos) tenien signes de cirrosi a la biopsia.

De forma similar, I’elastografia esplénica millora a les primeres 4 setmanes sense presentar
més canvis durant el seguiment, suggerint que aquest canvi no només es deu a la milloria
de la congestio esplénica i la hipertensid portal sin6 a una milloria de la inflamaci6, també

esplénica, doncs la melsa es pot considerar com un gran gangli limfatic.

En resum, el segon estudi aporta informacié valuosa dels canvis dinamics observats de
I’elastografia hepatica 1 esplénica durant i després del tractament amb antivirals orals.
L’estudi suggereix que la majoria dels canvis son deguts a una milloria de la inflamaci6
tant hepatica com esplénica i que, per tant, aquest fet s’ha de tenir en compte en el futur

seguiment dels pacients, doncs tot i observar grans millories de I’elastografia, els pacients
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amb MHCACc s’hauran de continuar seguint fins que estudis posteriors no demostrin si es

produeixen canvis en la fibrosi o en el pronostic significatius.

6.3 Pronostic dels pacients tractats amb antivirals orals a curt-mitja termini

Degut a la recent introduccid dels antivirals orals per al tractament de 1’hepatitis C, en el
moment de la realitzaci6 del tercer estudi, es desconeixien els efectes a curt-mitja termini 1
les seves implicacions en el pronodstic de la malaltia hepatica. En el tercer estudi, vam
poder estudiar ’aparicié de complicacions relacionades amb la malaltia hepatica en una

cohort gran de pacients amb MHCAc.

El primer que vam veure és que la incidéncia de complicacions després d’aconseguir la
resposta viral sostinguda va ser relativament baixa, essent la complicacié més freqiient
I’aparici6 d’hepatocarcinoma (representant el 78% de les complicacions observades).
Estudis préviament publicats, havien objectivat un augment de risc de presentar
hepatocarcinoma segons el valor d’elastografia hepatica basals, essent el punt de tall >21.3
kPa o >30 kPa segons I’estudi®®*®. En canvi, en el nostre estudi 1’elastografia basal no es
relaciona com a factor de risc d’hepatocarcinoma, doncs 13 pacients amb hepatocarcinoma
tenien elastografies >20 kPa i els 12 restants, <20 kPa. Una explicaci6 d’aquestes
diferéncies €és que els estudis mencionats incloien pacients amb Child Pugh B,
probablement amb major fibrosi hepatica i, per tant, majors valors d’elastografia, fet que

podria sobreestimar I’efecte de 1’elastografia a I’hora de predir el risc d’hepatocarcinoma.

En el segon estudi haviem comprovat que gran part dels canvis que es produien en
I’elastografia eren deguts a una milloria rapida de la inflamacio. I aquesta és probablement
I’explicaci6 del perqué la milloria de ’elastografia durant el seguiment (definida tant com
descens de >20% respecte al valor basal com de >30%) tampoc s’associad a una disminucio6

del risc de presentar hepatocarcinoma en I’estudi 3.

En el nostre estudi els predictors que es van associar al risc de presentar hepatocarcinoma
durant el seguiment fou I’albimina tant a nivell basal com a I’any de seguiment i
I’elastografia a I’any de seguiment. Amb la combinaci6 dels dos tltims factors vam poder
identificar un grup d’alt risc de presentar hepatocarcinoma format per aquells pacients amb

elastografia al seguiment >20 kPa i aquells amb elastografia entre 10 i 20 kPa amb una
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albumina a I’any <4,4 g/dL. Per contra, el grup de baix risc estava format per pacients amb
elastografia <10 kPa i pacients amb elastografia entre 10 i 20 kPa amb albumina a ’any
>4.4 g/dL. Aquest ultim grup, tot i ser de baix risc (incidéncia d’hepatocarcinoma <1/100
pacients-any), no permetia descartar 1’aparicié de complicacions doncs, per exemple, en el
cas de pacients amb elastografia <10 kPa al seguiment es van observar 4 casos
d’hepatocarcinoma, fent que amb els resultats de 1’estudi hem de continuar recomanant el
cribratge d’hepatocarcinoma en aquells pacients que tenien una elastografia >10 kPa abans

de ser tractats.

Finalment amb 1’ajuda d’aquests dos predictors, vam poder dissenyar un nomograma que
permet determinar el risc d’aparicid d’hepatocarcinoma segons el valor d’elastografia al
seguiment 1 el valor d’albumina, essent una eina util i facil d’interpretar sense necessitat de

calculs complexes.

Per tultim, la incidéncia de complicacions relacionades amb la hipertensio portal fou molt
baixa en aquesta poblacié formada per pacients amb MHCAc, doncs inicament 5 pacients
es van descompensar. La majoria d’aquests pacients tenien elastografies basals >20 kPa i
no milloraren durant el seguiment suggerint que molt probablement aquests pacients tenen
una malaltia més avancada i que la curaci6 del virus de 1’hepatitis C no fa desapareixer del

tot el risc de descompensar-se.

En resum, I’estudi 3 demostra que en els pacients amb MHCAc per hepatitis C que han
aconseguit la resposta viral sostinguda després de ser tractats amb antivirals orals
I’hepatocarcinoma ¢és la complicacid més freqiient. L’albumina 1 [’elastografia al

seguiment poden ajudar determinar el risc d’aparicié d’hepatocarcinoma.
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7. LIMITACIONS

Una limitaci6 comuna en els tres estudis és que els resultats dels estudis unicament poden
aplicar-se en aquells pacients en els quals obtenim mesures valides d’elastografia. Per tant,
no podran aplicar-se en centres on no es disposi d’elastografia ni tampoc en aquells
pacients que no obtenim resultats de I’elastografia o quan aquests no son fiables. A més, a
I’hora d’obtenir els resultats d’elastografia hem de tenir en compte els factors que els
poden alterar com ¢s la ingesta severa d’alcohol, els augments de transaminases, la

insuficiéncia cardiaca o 1’obstruccio biliar.

Pel que fa al primer estudi, les limitacions també inclourien la naturalesa retrospectiva de
I’estudi, el temps entre la realitzacié de I’endoscopia i 1’elastografia i la falta d’utilitzacio
de la sonda XL. Per contra, 1’alt nombre de pacients inclosos de diferents centres d’Europa

1 Canada quasi confirmaria la validaci6 externa dels resultats.

En el segon estudi, una de les limitacions fou 1’escas nombre de pacients inclosos fet que
dificulta I’analisi multivariat per controlar possibles factors de confusio. Per altra banda, la
falta de biopsies hepatiques o de mesures del GPVH limiten la confirmaci6 dels resultats,
tot i que, aquest fet és dificil de resoldre doncs probablement no hagués estat ¢tic fer una

biopsia i un GPVH a tots els pacients a les 4 setmanes.

Per ultim, una de les limitacions 1’estudi 3 és que els predictors utilitzats per definir els
grups de risc s’obtenen després d’un any de seguiment. En aquest cas, una manera de
poder-ho resoldre seria obtenir 1’elastografia al final del tractament, doncs com hem pogut
observar en l’estudi 2, practicament I’elastografia no canvia gaire des de final del
tractament fins a I’any posterior. Per contra, I’estudi ha permes estudiar una gran cohort de
pacients amb MHCACc de dos centres terciaris donant informacio del pronostic després del

tractament, fet que no es coneixia en aquest grup especific de poblacio.
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8. CONCLUSIONS

1. L’elastografia de transicidé, en combinacié amb parametres analitics, és util per
predir el risc de complicacions hepatiques en pacients amb malaltia hepatica

cronica avangada compensada.

2. Els nous criteris Expanded-Baveno VI (elastografia <25 kPa + plaquetes
>110x10%/L) permeten estalviar un major nombre d’endoscopies innecessaries que
els criteris originals de Baveno VI, en la majoria d’etiologies sense superar el limit

del 5% de risc de no diagnosticar varices d’alt risc.

3. Durant el tractament amb antivirals orals es produeix un rapid descens de
I’elastografia hepatica i esplenica, fet que reflectiria una milloria de la inflamacio6

hepatica 1 probablement també esplenica.

4. Els pacients amb malaltia hepatica cronica avangada compensada que s’han tractat
amb antivirals orals tenen una baixa incidéncia de complicacions, tot i que

I’hepatocarcinoma continua essent freqtient.

5. Un senzill nomograma basat en 1’elastografia hepatica i els nivells d’albumina a
I’any permet predir el risc acumulat d’hepatocarcinoma al primer, segon 1 tercer

any en aquells pacients que s han tractat amb antivirals orals.
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9. LINIES DE FUTUR

Els metodes de diagnostic no invasiu han permes identificar pacients amb malaltia hepatica
avangada en fases inicials perd que presenten risc de desenvolupar complicacions
(hipertensio portal 1 hepatocarcinoma). Els estudis que conformen aquesta tesi tenen com a
finalitat caracteritzar millor el pronostic dels pacients amb malaltia hepatica cronica
avangada compensada i proporcionar eines simples i1 facils d’aplicar que ens ajudin a

detectar poblacions de risc.

La utilitzaci6 de 1’elastografia, juntament amb la xifra de plaquetes, ens permet identificar
una poblacié de baix risc de presentar varices que necessiten tractament. La identificacio
d’aquest subgrup de pacients sera important de cara a dissenyar nous estudis que ens
permetin trobar noves estratégies diagnostiques per identificar els pacients que
desenvoluparan hipertensioé portal i nous farmacs que siguin utils per prevenir I’aparici6 de

complicacions.

La introducci6 dels nous antivirals orals pel tractament de 1’hepatitis C ha permes obtenir
altes taxes de resposta, fet que modifica clarament la historia natural de la malaltia
millorant el pronostic a llarg termini. Molts dels pacients que aconseguiran una resposta
viral sostinguda aconseguiran taxes de supervivencia similars a la poblaci6 general pel que
sera important poder identificar predictors que ens defineixin quin grup tindra un bon
pronostic 1 podra ser donat d’alta del seguiment. Per contra, en aquells pacients amb
indicadors d’alt risc de presentar complicacions sera util estudiar la preséncia de
biomarcadors que ens ajudin a diagnosticar de manera preco¢ 1 aparicio

d’hepatocarcinoma.
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Expanding the Baveno VI Criteria for the
Screening of Varices in Patients With
Compensated Advanced Chronic Liver Disease

Salvador August'm,]’r Monica Pons," James B. Maurice,* Christophe Bureau,” Horia Stefanescu,® Michel Nt:y,7 Héléne Blasco,’
Bogdan Procopet,”* Emmanuel Tsochatzis {,* Rachel H. Westbrook,* Jaime Bosch,>*? Annalisa Berzigotti,*”
Juan G. Abraldes,”” and Joan Genesca (917"

Patients with compensated advanced chronic liver disease (cACLD) can safely avoid screening endoscopy with a platelet count
>150 % 107 cell/L and a liver stiffness measurement (LSM) <20 kPa (Baveno VI criteria). However, the total number of
avoided endoscopies using this rule is relatively low. We aimed at expanding the Baveno VI criteria and validating them in
additional cohorts. Patients from the Anticipate cohort (499 patients with cACLD of different etiologies) were used to study
the performance of different thresholds of platelets and LSM for the identification of patients at very low risk (<5%) of having
varices needing treatment (VNT). The new criteria (Expanded-Baveno V1) were validated in two additional cohorts from
London (309 patients) and Barcelona (117 patients). The performance of the new criteria by etiology of cACLD was also
assessed. The best new expanded classification rule was platelet count >110 X 10? cells/L and LSM <25 kPa. This was vali-
dated in the two additional cohorts. Overall, the Expanded-Baveno VI criteria would potentially spare 367 (40%) endoscopies
(21% with Baveno VI criteria) with a risk of missing VINT of 1.6% (95% confidence interval, 0.7%-3.5%) in patients within
the criteria and 0.6% (95% confidence interval, 0.3%-1.4%) in the overall population of 925 patients evaluated. The
Expanded-Baveno VI criteria performed well in patients with cACLD with hepatitis C virus and alcoholic and nonalcoholic
steatohepatitis. Conclusion: The new Expanded-Baveno VI criteria spare more endoscopies than the original criteria with a
minimal risk of missing VINT in most of the main etiologies of cACLD. (HepaToLocy 2017;66:1980-1988).

he progressive introduction of noninvasive
diagnostic tools, mainly liver elastography, in
the management of chronic liver disease has
enabled the identification of a population of asymp-
tomatic patients with severe fibrosis/compensated cir-
rhosis, which is defined by Baveno VI consensus with

the term “compensated advanced chronic liver disease”
(cACLD)."” These patients are at risk of developing
any of the two determinants of prognosis in cACLD/
compensated cirrhosis: the presence of clinically signif-
icant portal hypertension and the presence of gastro-
esophageal varices.®® However, in these patients with

Abbreviations: (ACLD, wmpensated advanced chronic liver disease; CI, wnfidence interval; HCV, bepatitis C virus; LSM, liver stiffness measure~
ment; MELD, Mode! for End-Stage Liver Disease; VN'T, wvarices needing treatment.

Received May 5, 2017; accepted July 7, 2017,

Additional Supporting Information may be found at onlinelibrary. wiley.com/doi/10.1002/hep. 2936 3/suppino.

Supported by a [uan Rodés grant from Iistisuto de Salud Cavlos I, Spain, 1o S.A.; a Predoctoral Contracs for Training in Research into Health grant
from Instituto de Salud Cavlos Il 1o M.P, whe is & Ph.D. smudent ar Untversitar Autonoma de Barcelona, Spain; and a Research Intensification grant
from Instituso de Salud Carlos TH to [.G. The study was partially funded by grants PLI4/00331 and PII5/00066 from the Instituto de Salud Carlos 11,
Spain, and cofinded by the Euwropean Union (European Regional Development Fund/European Social Fund, "Investing in Your Furuwre”). The Centro de
Investigacion Biomédica en Red de Enfermedades Heparicas y Digestivas is supported by the Instituto de Salud Carlos 11, Spain.

“These awthors contributed equally to this work.

“These authors shave senior authorship.

Copyright © 2017 by the American Association for the Study of Liver Diseases.

View this article online at wileyonlinelibrary.com.

DOI 10.1002/bep.29363

Potential conflict of interest: Dr. Bosch wnsults, advises, and recived grants from Conatus; be consults and advises Actelion; be consults and received
grants from Gilead and Exalenz; be is employed, bolds intellectual property rights, and awns stock in Barcelona Liver Biosystems. The other authors
declare no conflict of interest with respect to this manuscript.

1980

73



Annex 1: Publicacions

HEPATOLOGY, Vol. 66, No. 6, 2017

cACLD identified in their early phases, the prevalence
of varices and especially varices needing treatment
(VNT; defined as per current Baveno VI guidelines as
medium-large varices or small with red signs) is very
low.

Based on preliminary information from studies
suggesting that liver stiffness measurement (LSM) by
transient elastography, in combination with other non-
invasive parameters, was useful for “ruling out” patients
with cACLD needing screening endoscopy,”™” the
Baveno VI recommendations indicated that patients
with cACLD, an LSM <20 kPa, and a platelet count
>150 X 107 cells/L have a very low risk of VNT and
consequently can safely avoid the screening endos-
copy.) Following that recommendation, several studies
have now confirmed the validity of this risk classification
rule,* ™" which allows sparing between 10% to 30% of
screening endoscopies with a very low risk of missing
VNT. However, due to the low prevalence of VNT in
these patients with cACLD (<10%), up to 40% of
unneeded endoscopies would still be performed.”’

Possible improvements to the current classification
rule have been suggested. One regards the use of non-
invasive tests (including platelets and LSM) for a con-
tinuous risk prediction model to individualize the
decision to perform endoscopy (Anticipate study)."?
Other studies attempt to increase the number of spared
endoscopies without increasing the risk of VNT
missed. Jangouk et al."® reported a 12% increase in

ARTICLE INFORMATION:

AUGUSTIN, PONS, ET AL.

spared endoscopies (with no additional VINT missed)
by expanding the Baveno VI criteria to patients with
Model for End-Stage Liver Disease (MELD) = 6. In
addition, a stepwise strategy using platelet count >150
% 107 cells/L and MELD = 6 without LSM, sub-
stantially increased the number of endoscopies avoided,
maintaining a very low rate of missing VNT. Finally,
changes in the platelet count and LSM cutoffs have
also been suggested.® 7%

The main aim of the present study was to find and
validate a new classification rule for avoiding screening
endoscopies in patients with cACLD to maximize the
number of spared endoscopies while maintaining a
very low risk of missing VINT («<5%). Secondary aims
of our study were: 1) to analyze the performance of the
new classification rule in different etiologies of
cACLD and 2) to externally validate the Baveno VI/
MELD = 6 and platelet/MELD = 6 criteria and the
performance of the ANTICIPATE continuous model.

Patients and Methods
STUDY COHORTS

Data from three different cohorts were retrospec-
tively reviewed and analyzed (Table 1). In the Antici-
pate cohort, 12 542 patients from four centers in
Europe (one in France, one in Romania, and two in
Spain) and one in Canada were evaluated. Patients
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TABLE 1. Main Characteristics of the Three Cohorts of the Study

London
Anticipate Cohort Cohort Vall d'Hebron Cohort Total

N = 499 N = 309 N=117 N = 925
Age, years 584 =108 58.1 = 11.2 66.3 = 10.3 69.4 = 11.2
Male, n (%) 251 (50.3) 208 (67.3) 54 (48) 513 (55.4)
BMI, kg/m? 271 =48 - 274 39 27+6
HCV patients, n (%) 296 (59.3) 168 (54.4) 117 (100) 581 (62.8)
Child-Pugh class A, n (%) 499 (100) 274 (88.7) 112 (95.7) 885 (95.7)
Platelet, > 107 cells/L 132 = 64 167 = 74 134 = 61 140 * 68
ALT, UKL 83 = 60 82 = 68 97 = 62 84.7 = 63
LSM, kPa 281 =158 23.7 =145 222 =107 259 = 15.0
No varices, n (%) 281 (56) 238 (77) 84 (71.8) 603 (65.2)
Low-risk varices, n (%) 149 (30) 57 (18.5) 24 (20.5) 230 (24.9)
WNT, n (%) 69 (14) 14 (4.5) 9(7.7 92 (9.9

Continuous data expressed as mean + SD.
*BMI from the London cohort was not available.

Abbreviations: ALT, alanine aminotransterase; BMI, body mass index.

from the European centers were reported, in part, in
previous publications; however, there are no data
regarding the total number of patients evaluated before
the inclusion.®***” Patients included in that study
had cACLD of any etiology defined by LSM >10
kPa, Child-Pugh class A, and no prior liver decom-
pensation. Patients who had paired data on noninva-
sive tests (blood tests and transient elastography) and
endoscopy within 3 months were included. In total,
499 patients with LSM, endoscopy, and platelet count
were available for the study.

The cohort from London® was selected from two
institutions (Royal Free Hospital and St. Mary’s Hos-
pital), and a flow chart of patient inclusion has been
reported. In summary, a total of 12,331 LSM per-
formed between 2006 and 2015 were evaluated. Of
them, 9,018 were excluded because of LSM <10 kPa,
548 due to inadequate LSM, 403 were repetitions, 81
had prior decompensation or splanchnic thrombosis,
and 1,471 had no endoscopy within 12 months of elas-
tography. Finally, 310 patients with cACLD were
included in this cohort (Table 1). One patient from
this cohort had had a prior splenectomy and therefore
had an unusually high platelet count; this patient was
not considered for the validation as Baveno VT criteria
could not be applied.

The third cohort, from Hospital Vall dHebron in
Barcelona, was composed of 117 patients with
cACLD with hepatitis C chronic infection evaluated
before the initiation of direct-acting antivirals therapy
in 2015. These patients were assessed with blood tests,
transient elastography, and endoscopy between 2014
and 2015, and they do not overlap with the patients
from Vall d'Hebron in the Anticipate study. Inclusion

1982

criteria were also LSM >10 kPa, Child-Pugh class A,
no prior decompensation of liver disease, and endos-
copy within 12 months of elastography. During this
period, a total of 608 patients with hepatitis C virus
(HCV) were evaluated for treatment. Unrealiable
LSM was observed in 47 patients (7.7%), and 300
patients were patients with ¢cACLD, from which 117
had an endoscopy performed within 12 months of
elastography.

None of the patients with chronic hepatitis C were
on antiviral treatment (interferon-based therapy or
direct antivirals agents) at the time of inclusion or had
previously received it.

TRANSIENT ELASTOGRAPHY

The three cohorts used transient elastography by
Fibroscan (Echosens, Paris, France) to obtain an
LSM. The quality criteria used in each cohort for
LSM were the criteria recommended at the time of the
inclusion of the cohorts: 10 valid measurements
obtained with a success rate >60% and the interquar-
tile range to median ratio <30%. An M probe was
used in all measurements. Data of the number of unre-
liable/no valid LSM excluded are not available from
the Anticipate cohort.

DESIGN OF THE STUDY

A sequential analysis plan was designed in order to
provide responses for the different aims of the study.
The different steps were the following: 1) the Antici-
pate cohort was first used to validate the performance
of the Baveno VI criteria™; 2) the same cohort was
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TABLE 2. Expanded Baveno VI Classification Rules to Increase the Number of Spared Endoscopies Without Increasing the
Risk of VNT Missed in the Anticipate Cohort

Spared Endoscopies

N = 499 VNT Missed

Platelets =150 + LSM <20 kPa
(Baveno Vt'*
Platelets >150 + LSM <25 kPa™®

68 (14%) 2/68 (3%, 0.8%-10%)"

88 (17.5%) 3/88 (3.4%, 1.1%-9.5%)

Platelets >150 + LSM <30 kPa'* 118 (23%) 6/116 (6%, 2.3%-10.8%)

Platelefs >125 + LSM <25 kPa'* 126 (26%) 3/126 (2.4%, 0.8%-6.7%)

Platelets =120 + LSM <25 kPa™” 139 (28%) 3/139 (2.2%, 0.7%-6%)

Platelets >110 + LSM <25 kPa 158 (32%) 3/158 (1.9%, 0.6%-5.4%)
(Expanded-Baveno VI)

Platelets =100 + LSM <25 kPa®“® 182 (36.6%) 9/182 (5%, 2.6%-9%)

The bold line indicates the classification rule that was selected for
without increasing the rate of VNT missed.

*Reference number. T95% CL

used to explore the expansion of criteria by adding the
MELD = 6 rule and the platelet/MELD = 6 rule™,
3) the Anticipate cohort was also used to study the
expansion of Baveno criteria by using previously pro-
posed modified LSM and platelet cutoffs "™ and
selecting the best classification rule in terms of endos-
copies spared while keeping the risk of missing VINT
below 5%; 4) the new selected set of criteria
(Expanded-Baveno VI) were then validated in the
London and Vall d’'Hebron cohorts; 5) the perfor-
mance of the Anticipate continuous model for predict-
ing risk of VNT was evaluated in the three cohorts by
analyzing the rate of endoscopies saved with a decision
risk threshold for VINT of 5%; 6) next, the MELD =
6 criteria were again added to the new Expanded-
Baveno VI criteria; 7) an analysis of the performance
of the new criteria by etiology was subsequently carried
out; 8) the effect of the variability of platelet count and
LSM in the performance of the new criteria was finally
evaluated.

STATISTICAL ANALYSIS

Continuous variables were reported as mean *= SD.
Qualitative variables were compared using the chi-
square test. The main outcome of interest for the vali-
dation of criteria was the prevalence of VNT. VNT
was defined according to Baveno VI recommendations
as small varices (grade 1) with red signs in which beta-
blocker therapy is indicated or large varices (grade 2 or
3) in which treatment with beta blockers or band liga-
tion is needed to prevent first variceal bleeding.") The
main variable used for the optimization of criteria was
the percentage of endoscopies spared while keeping
the risk of missed VNT below the predefined arbitrary
< 5% threshold. This threshold was decided by experts

subsequent analysis for being the one that spared more endoscopics

in the Baveno VI consensus conference who agreed
that 5% was a reasonable threshold for missing VNT;
it was later endorsed by the American Gastroentero-
logical Association technical review on hepatic elastog-
raphy accepting a 5% false negative rate of missing
high risk varices.*'*'® The choice of new cut-off val-
ues for the different parameters explored was based on
published reports.”*”'* The development of the con-
tinuous risk prediction model for VNT by using LSM
and platelets and its corresponding nomogram was
extensively reported in the Anticipate study."? TIn
brief, a continuous prediction model for VINT was
developed by logistic regression using platelet count
(capped at 150 X 10” cells/L) and LSM as covariates.
The model was internally validated and corrected for
optimism with bootstrapping. A nomogram for indi-
vidual risk estimation was built based on the corrected
logistic regression model. Data were processed using
SPSS. For analyses, both SPSS and R statistical plat-
forms were used.

Results

BAVENO VI CRITERIA IN THE
ANTICIPATE COHORT

In the Anticipate cohort, 68 of 499 (14%) patients
evaluated were within the Baveno VI criteria for not
performing endoscopy (LSM <20 kPa and platelet
count >150 X 107 cells/L) (Table 2). Among these 68
patients, 62 had no varices, 4 (6%) had low-risk vari-
ces, and 2 (3%; 95% confidence interval [CI], 0.8%-
10%) presented VNT. This represents that only 2 of
499 patients (0.4%; 95% CI, 0.1%-1.4%) had VNT
missed and were therefore misclassified. This result
shows that Baveno VI criteria perform well in the
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TABLE 3. Performance of the Expanded Baveno VI Criteria (Platelet Count >110 + LSM <25 kPa) in All Three Cohorts

VNT Missed/ VNT Missed/
Study Cohort Spared Endoscopies Expanded-Bavena VI* All Patients’
Anficipate 158/499 (32%) 31158 (1.9%) (0.6%-5.4%)' 3/499 (0.6%) (0.1%-1.9%)
London 161/309 (52%) 3/161 (1.9%) (0.6%-5.3%) 3/309 (1%) (0.3%-2.8%)
Vall d'Hebron 48117 (41%) 0/48 (0%) (0.7%-9.2%) 0/117 (0%) (0%-3.1%)
All cohorts 367/925 (40%) 6/367 (1.6%) (0.7%-3.5%) 6/925 (0.6%) (0.3%-1.4%)

“Risk of missing VNT in patients within the new Expanded-Baveno V1 criteria.

fRisk of missing VINT in all patients of the cohort.
¥9500 CL.

Anticipate cohort, but the number of spared endoscop-
ies was low.

BAVENO VI/MELD = 6 AND
PLATELET/MELD = 6 RULES

In the Anticipate cohort, 463 patients had data to
caleulate the MELD score. Among these patients, 63/
463 (13.6%) met the Baveno VI criteria for avoiding
endoscopy with only 2/63 (3.1%; 95% CI, 0.9%-11%)
VNT missed. Adding the MELD = 6 criteria in those
patients who did not meet the Baveno VI criteria, the
number of spared endoscopies increased by 34/400
(8.5%) with no additional VN'T' missed. Thus, by add-
ing the MELD = 6 criteria to the Baveno VI criteria, a
total of 97/463 (21%) endoscopies could be safely
avoided with a low risk of missing VNT (2/97, 2%;
95% CI, 0.5%-7%), confirming that the number of
spared endoscopies could be safely increased with a
gain of 7% of endoscopies.

The other classification rule proposed by Jangouk
et al. ™ was platelet count >150 X 10° cells/L or
MELD = 6 (without the use of LSM). In the Antici-
pate cohort, 161/463 (35%) patients had a platelet
count >150 X 10” cells/L., of whom 13 patients (8%)
had VNT. Twenty-three patients (5%) had a platelet
count <150 X 107 cells/L and MELD = 6 with no
patients having VNT. Overall, the number of spared
endoscopies with these criteria was 184 (39.7%) with
13/184 (7%; 95% CI, 4%-11.7%) VNT missed, indi-
cating that more endoscopies might be saved but an
excessive number of VNT (above the predefined objec-
tive of 5%) would be undetected.

EXPANDING THE BAVENO VI
CRITERIA: THE EXPANDED-
BAVENO VI CRITERIA

The exploratory data and the performance of new
criteria based on the expansion of Baveno VI criteria

1984

by increasing the LSM cutoff and/or decreasing plate-
let count in the Anticipate cohort patients are shown
in Table 2. The combined use of platelet count >110
% 10 cells/L and LSM <25 kPa maximized the num-
ber of potentially spared endoscopies while keeping the
rate of VINT missed below the predefined 5% thresh-
old. We propose the name Expanded-Baveno VI crite-
ria for this new classification rule.

VALIDATING THE EXPANDED-
BAVENO VI CRITERIA (PLATELET
COUNT >110 x 10° CELLS/L + LSM
<25 kPa)

The performance of the new criteria in all three
cohorts is shown in Table 3. Overall, the risk of miss-
ing VNT is very low (<2% with a maximum of 3.5%
at the upper limit of the 95% CI), and on average, 40%
of endoscopies are saved. The clinical characteristics of
the 6 missed patients with VINT are described in Sup-
porting Table S1.

The risk distribution of VINT missed in the patients
within the Baveno VI criteria and the additional
patients detected by the new Expanded-Baveno VI cri-
teria (in patients beyond the original Baveno VI crite-
ria) are depicted in Table 4. Remarkably, the risk of
missing VNT is the same in both subgroups, sugges-
ting that the new patients selected by the expanded cri-
teria are not increasing the risk of missing VINT.

PERFORMANCE OF THE
ANTICIPATE CONTINUOUS
MODEL

By using the centinuous predictive model of the
Anticipate study with a decision threshold of 5% risk
for VNT in the three cohorts (Table 5), an almost
identical observed risk of missing VIN'T was detected
with the three classification methods. While the

77



Annex 1: Publicacions

HEPATOLOGY, Vol. 66, No. 6, 2017

AUGUSTIN, PONS, ET AL.

TABLE 4. Cumpmisun of Risk of Missing the Presence of VNT With Baveno VI and the Additional Patients Detected by the
Expanded Baveno VI Criteria

VNT Missed/ Additional YNT Missed/
Study Cohort Baveno VI' Expanded-Baveno VI¥
Anticipate, n = 168* 2/68 (3%) 1/90 (1.1%)
London, n = 161 17101 (1%) 2/60 (3.3%)
Vall dHebron, n = 48 0/29 0/19

All cohorts, n = 367

=“\Iumbmr of patients within the Expanded-Baveno VI criteria.

3/198 (1.5%) (0.5%-4.3%)*

3/169 (1.7%) (0.4%5.5%)

R]Sk Uf mIQQlﬂg V\J r m p’LtlEntS \’Vlthlﬂ Lht: ﬂrlg[nﬂl Bﬂ\vﬁﬂﬂ VI mttnﬂ
*Additional risk of VNT in patients beyond original Baveno V1 criteria but within the new Expanded-Baveno VI criteria.

5950 CI.

number of saved endoscopies was higher using the
Anticipate continuous model than with the original
Baveno VI criteria, the Expanded-Baveno VI criteria
maximized the number of saved endoscopies.

ADDING THE MELD = 6
TO THE EXPANDED-BAVENO VI
CRITERIA

Overall, 883 patients from the three cohorts had
information to calculate the MELD score and 357
(40.4%) were within the new Expanded-Baveno VI
criteria. We tested the possibility of applying the
MELD = 6 criterion to identify patients at low risk
among those not fulfilling the Expanded-Baveno VI
criteria (n = 526). The addition of patients identified
with MELD = 6 (48/526; 9%) to the 357 patients
within the Expanded-Baveno VI criteria spared a total
of 405 (45.8%) endoscopies, while the risk of missing
VNT remained very low (1.7%; 95% CI, 0.8%-3.5%);
the gain in endoscopies saved compared to the new cri-
teria (40.4%) was 5.4% (Table 6).

PERFORMANCE OF THE
EXPANDED-BAVENO VI CRITERIA
BY ETIOLOGIES

A subgroup analysis by etiologies of cACLD in all
patients from the three cohorts (Table 7) was per-
formed. The main etiology was HCV, followed by
alcoholic liver disease and nonalcoholic fatty liver dis-
ease. The new rule seems to perform very well in these
three main etiologies. The risk of VNT ranged
between 0% and 2.2%, and the number of spared
endoscopies ranged between 38.5% and 49%. For
other etiologies (hepatitis B, cholestatic diseases, mixed
viral and alcohol), subgroup numbers were too low to
reach robust conclusions.

EFFECT OF THE VARIABILITY OF
THE PARAMETERS IN THE
EXPANDED-BAVENO VI CRITERIA

The variability in LSM and platelet count determi-
nations might have an impact in the proposed new cri-
teria, mainly when dealing with values closer to the
proposed cutoffs. Thus, a sensitivity analysis was

TABLE 5. Performance of the Anticipate Study Continuous Model Compared to the Baveno VI and Expanded
Baveno VI Criteria

Anticipate Model

Baveno VI Criteria Expanded-Baveno VI Criteria

(<5% VND)' LSM <20 + pla >150 LSM <25 + pla>110
Study Cohort N VNT EGD saved VNT missed EGD saved VNT missed EGD saved VNT missed
Anficipate 499 69 (138%) 1171 (22%) 3111 (27%) 68 (14%) 2/68 (3%) 158 (32%)  3/158 (1.9%)
London 309 14 (45%) 137 (44%)  1/121 (0.8%) 101 (32.6%) 14101 (%) 161 (652%)  3/161 (1.8%)
Vall d'Hebron 1n7 9 (7.7%) 44 (38%) 0/40 29 (25%) 0/29 48 (41%) 0/48
All cohorts 925 92 (10%) 292 (32%)  4/292 (14%)  198* (21.5%)  3/198 (16%)  367* (40%)  6/367 (1.6%)

(0.5%-3.4%)"

*P < 0.001 with respect to the Anticipate model.

(0.5%-4.3%) (0.7%-3.5%)

Antmpate srud‘, model with a decision threshold of 5% of risk for VNT.

959 CI.

Abbreviations: EGD, esofagogastroduodenoscopy; pla, platelet count.
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TABLE 6. Number of Spared Endoscopies and VNT Missed
by Applying the MELD =6 Criterion to Those Patients Who
Did Not Fulfill the Expanded Baveno VI Criteria

Study Cohort  Spared Endoscopies VNT Missed

Anticipate 170/463 (36.7%) 3/170 (1.8%) (0.6%-5%)*
London 179/308 (58.1%) 4/179 (2.2%) (0.9%-5.6%)
vall d'Hebron 56/112 (50%) 0/56 (0%-6.4%)

All cohorts 405/883 (45.8%) 7/405 (1.7%) (0.8%-3.5%)
*9504 CI.

conducted to account for the effects of the variability
of measurements near those thresholds. Evidence from
the literature indicates that with ex(perienced person-
nel, LSM variability can reach 20%.""%) As for platelet
counts, we performed a small evaluation in 15 patients
with HCV, analyzing and comparing basal counts with
6- and 12-month prior determinations. Considering
the extreme values, the oscillation was between —11%
and 12%.

Therefore, taking into account the worst case sce-
nario, that is 20% increase in LSM and 10% decrease
in platelet count to the Expanded-Baveno VI criteria
(platelet count >100 X 10” cells/L + LSM <30 kPa),
11 VNT would be missed in 127 additional patients
(11/127, 8.6%-95%; CI, 5%-15%) not receiving
endoscopy.

Discussion

In the present cooperative study, we provide evi-
dence that the original Baveno VI criteria for the
screening of varices in patients with cACLD can be
safely expanded (Expanded-Baveno VI criteria),
increasing the number of endoscopies that can be

avoided to almost 50% while keeping the risk of

HEPATOLOGY, December 2017

missing VNT very low. In addition, we confirm the
validity of the MELD = 6 criteria added to the
Baveno VI or Expanded-Baveno VI criteria, although
the number of additionally saved endoscopies is low.
Finally, the new classification rule seems to be applica-
ble to all main etiologies of ¢ACLD.

The Baveno VI consensus conference introduced
some important novelties regarding the management
of patients with cACLD/compensated cirrhosis, partly
as a consequence of the increasing acceptance of non-
invasive testing in chronic liver disease, especially tran-
sient elastography. The concept of cACLD, the
criteria for avoiding screening endoscopy, and the cri-
teria for selecting patients with clinically significant
portal hypertension are all based on simple analytical
and LSM values.™ The original Baveno V1 criteria for
the triage of patients for screening endoscopy for vari-
ces (platelet count >150 X 107 cells/L. + LSM <20
kPa), although well validated in subsequent studies, ™"
' were also perceived as conservative; the number of
spared endoscopies was relatively low, and about 40%
of unneeded endoscopies would be performed using
those criteria.'” With the new Expanded-Baveno VI
criteria (platelet count >110 X 107 cells/L + LSM
<25 kPa), the number of spared endoscopies could be
doubled (from 21% to 40%) with a minimal risk of
missing VINT (<2%). It has to be acknowledged that
similar classification rules (platelet count >100-120 X
10” cells/L and LSM <25 kPa) had been reported by
different authors before the Baveno VI consensus con-
ference® ” and in a recent abstract, ¥

The new classification rule has been developed in
the Anticipate cohort and validated in two additional
cohorts from the United Kingdom and Spain, includ-
ing in total over 900 patients with cACLD. The two
validation cohorts presented a lower prevalence (4.5%

and 7.7%, respectively) of VNT than the Anticipate

TABLE 7. Performance of the Expanded Baveno VI Criteria by Ediologies of cACLD

VINT Missed/ VNT Missed/
Efiology Spared Endoscopies Expanded-Baveno VI* All Patfients’
HCV, n = 584 236/684 (40%) 3/236 (1.2%) (0.4%-36%)* 3/684 (0.6%) (0.2%-1.5%)
Acohal, n = 127 49/127 (38.5%) 0/49 (0%-7.2%) 0127 (0%-3%)
NASH, n = 90 44/90 (49%) 1/44 (2.2%) (0.4%-12%) 1/80 (1.1%) (0.2%-6%)
HBY, n = 61 21/61 (34.4%) 1721 (4.7%) (0.8%-22%) 1/61 (1.6%) (0.3%-8.7%)
PBC/PSC, n = 20 12/20 (60%) 1/12 (8.3%) (1.5%-35%) 1/20 (5%) (0.9%-23%)
HCV/Alconol, n = 19 5/19 (26%) 0/5 019

*Risk of missing VNT in patients within the new Expanded-Baveno VI criteria.

TRisk of missing VNT in all patients of the cohort.
1959 CL.

Abbreviations: HBV, hepatitis B virus; NASH, nonalcoholic steatohepatitis; PBC, primary biliary cholangitis; PSC, primary sclerosing

cholangitis.
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cohort (13.8%). It could be argued that this would
have favored the validation of the Expanded-Baveno
VI criteria; however, the cACLD population that
would mostly benefit from avoiding screening endos-
copies is probably the patients with cACLD with
L.SM values between 10 kPa and 25 kPa. It is in the
early cACLD population that the risk of having VNT
is very low, and consequently, avoiding endoscopies is
critical. Above LSM 25 kPa, the risk of having clini-
cally sigr}.i.ﬁcant portal hypertension is more than 90%-
95%""?) and the presence of VINT rises rapidly.

With the new Expanded-Baveno VI criteria, three
additional patients with VNT were missed (Table 4;
Supporting Table S1). Two of these patients, both
from the London cohort, presented one of the classifi-
cation rule parameters very near the proposed thresh-
olds (platelet count 115 X 10” cells/L and LSM 24.2
kPa). It seems evident that applying the new criteria to
patients with values approaching the cutoffs may
increase the risk of missing VNT. This is also evi-
denced, as discussed in the results, by the effect that
the variability both in LSM"? and plartelet counts®®
might have in increasing this risk. Besides measurin,
liver stiffness with the best possible quality criteria, "
it is advisable, in our opinion, to repeat the LSM and
platelet count after a short period in patients with val-
ues close to the cutoffs to confirm that they remain in
the low-risk group.

One drawback of using a single cutoff to separate
patients in two groups is there is always an unwanted
loss of information. We might think that the risk of
having VNT in all patients within the Expanded-
Baveno VI criteria is 1.6%, while it is obvious that the
real risk, better described in the 95% CI, ranges from
0% to at least 3%, being higher in patients approaching
the cutoffs. For this reason, although we tend to work
with binary decisions even though categorical decision
rules are best suited for general recommendations, the
information of the predicted risk by the continuous
model of our prior Anticipate study"? provides useful
and complementary information for an individual
patient. Both approaches point to the same conclusions
and could be used in combination in real practice,
especially in patients with values of platelets and an
LSM closer to the thresholds of the Expanded-Baveno
VI criteria.

Another important piece of information provided by
the present study is that the new classification rule per-
forms well when analyzed in the main etiologies of
cACLD (Table 7). HCV patients were clearly overrep-
resented in the cohort, and the Expanded-Baveno VI

AUGUSTIN, PONS, ET AL.

criteria performed very well in this population. How-
ever, it is reassuring that in our sample with around
100 patients each with cACLD due to alcoholic and
nonalcoholic steatohepatitis, the performance of the
new criteria was also very good. In patients with hepa-
titis B, although the number of patients is lower, only
one VNT was missed. Finally, patients with cholestatic
liver diseases constitute a special subgroup of patients
who might have portal hypertension in early phases of
the disease, and clearly our numbers are too low to
draw conclusions.

The MELD = 6 criteria seemed a promising tool
when added to the Baveno VI criteria in the initial
study."* Even more attractive was the proposal to use
platelet count plus MELD = 6, without the need of
LSM. From the data of our three cohorts, it is clear
that applying the MELD = 6 criteria to patients
beyond the Expanded-Baveno VI criteria can be safely
done with an additional gain of spared endoscopies of
around 5%. By contrast, we were unable to validate the
classification rule of MELD = 6 without LSM, which
would lead to an unacceptable high rate of missed
VNT.

Our study has limitations, many of which have been
discussed."®'? In short, the main limitations are the
retrospective nature of the data, the time frames
between endoscopy and LSM acquisition (up to 12
months), and the quality control of LSM and endos-
copy reporting. Another important limitation is that
including LSM in the classification criteria is, in itself,
a limitation because transient elastography is not avail-
able in all centers. Moreover, we have to keep in mind
that LSM cannot be performed in some patients (e.g.,
patients who are obese, although this can partially be
solved with the use of an XL probe), and some factors,
such as alcohol use, aminotransferases flares, or heart
congestion, can increase liver stiffness and therefore
provide falsely high LSM values. In these cases, an
unneeded endoscopy might be performed. Finally,
because the XL probe was not used in our study, infor-
mation regarding its utility for the Expanded-Baveno
VI criteria cannot be provided. Hence, in real-world
practice, due to all the issues regarding LSM men-
tioned here, the Baveno VI criteria might not be appli-
cable to all patients.

By contrast, the main strengths of our study are the
large number of patients evaluated in many centers
from different countries, the sequential validation pro-
cess in external cohorts, and the similar performance of
the new classification rule across different etiologies of

cACLD.
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In summary, the present study demonstrates that
the Baveno VI criteria for avoiding screening endos-
copy in patients with cACLD can be safely expanded.
With the new Expanded-Baveno VI criteria (platelet
count >110 X 107 cells/L + LSM <25 kPa), more
endoscopies are spared (100% increase from 21% to
40%) with a minimal risk of missing VNT in most of
the main etiologies of cACLD. The MELD = 6 crite-
ria can be safely added to the Expanded-Baveno VI

criteria.
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Rapid liver and spleen stiffness
improvement in compensated advanced
chronic liver disease patients treated with
oral antivirals

Monica Pons, Begoiia Santos, Macarena Simén-Talero, Meritxell Ventura-Cots,
Mar Riveiro-Barciela, Rafael Esteban, Salvador Augustin and Joan Genesca

Abstract

Background: We aimed to investigate the early changes in liver and spleen stiffness
measurement [LSM, SSM) in hepatitis C virus (HCV) patients with compensated advanced
chronic liver disease [cACLD) treated with new antivirals [DAA] to elucidate factors
determining the initial change in stiffness and its implications for the long-term follow up of
HCV-cured patients.

Methods: A total of 41 patients with cACLD who started DAA therapy underwent LSM and
SSM at baseline, week 4, end of treatment (EOT), 24 and 48 weeks of follow up using transient
elastography.

Results: LSM improved rapidly during the first 4 weeks of treatment (baseline: 20.8kPa; week
4: 17.5kPa, p = 0.002), with no significant changes between week 4 and EOT (18.3kPa, p =
0.444) and between EOT and 48-week follow up [14.3kPa, p = 0.148). Likewise, SSM improved
rapidly [baseline: 45.7kPa; week 4: 33.8kPa, p = 0.047], with no significant changes between
week 4 and EOT (30.8kPa, p = 0.153) and between EOT and 48-week follow up (31.2kPa, p =
0.317). A higher decrease in LSM was observed in patients with baseline ALT = twofold upper
limit normal [2 X ULN) than in those with ALT < 2 X ULN [(-5.7kPa versus -1.6kPa). Patients
who presented a decrease in LSM = 10% during treatment compared with those with LSM <
10% decrease, showed lower SSM values, higher platelet counts and lower bilirubin levels

at 24-week follow up. Those with decrease in SSM = 10%, presented a higher increase in
platelets than those with SSM < 10% change (p = 0.015].

Conclusions: LSM and SSM decrease very rapidly during DAA treatment in cACLD patients
suggesting that it most probably reflects a reduction in inflammation rather than in fibrosis.
cACLD patients should be maintained under surveillance independently of stiffness changes,
because advanced fibrosis can still be present.

Keywords: compensated advanced chronic liver disease [cACLD), direct-acting antiviral agents
(DAA), hepatitis C, inflasmmation, liver stiffness, spleen stiffness
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Introduction

The immediate goal of hepatitis C virus (HCV)
treatment is to achieve sustained virological
response (SVR), but the ultimate aim of HCV
eradication is trying to improve long-term
outcomes (progression of fibrosis, clinical

decompensation and possibly death). Several
studies have demonstrated that in patients with
SVR after interferon-based treatment, liver fibro-
sis can regress during follow up.!? Moreover, in
those patients who achieve SVR, a decrease in
hepatic venous pressure gradient (HVPG) can
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occur and, therefore, a decrease in complications
associated to portal hypertension is observed.??
A lower incidence of hepatocellular carcinoma®?
and a reduction of all-cause mortality have also
been documented.®

Until 2014, interferon-based treatment was the
standard of care for HCV therapy. This treatment
was not free from complications, especially in
patients with advanced fibrosis and cirrhosis, in
whom low rates of SVR were observed.™!!
However, the introduction of new direct-acting
antiviral agents (DAA) in the current treatment
for HCV patients have changed this paradigm,
achieving high SVR rates with minimal side
effects, even in patients with cirrhosis.!? In conse-
quence, a huge number of patients with advanced
chronic liver disease are achieving SVR, high-
lighting the importance of monitoring fibrosis
regression to identify those patients with a higher
risk of developing complications during follow
up. Non-invasive methods such as transient elas-
tography (TE) may be useful for monitoring these
changes. Liver stiffness has been correlated with
degree of liver fibrosis, the presence of clinically
significant portal hypertension and with the risk
of decompensation.>'5> On the other hand,
recently, spleen stiffness has been shown to be
also correlated with HVPG and the risk of decom-
pensation.'6!7 However, it has to be taken into
account that non-invasive methods to evaluate
liver fibrosis have not been validated in non-
viremic patients and changes in liver stiffness after
a successful antiviral treatment might not accu-
rately reflect a real change in residual fibrosis, but
rather a reduction in inflammation.

The aim of our study was to investigate the early
changes in liver and spleen stiffness measurement
(LLSM, SSM) in HCV patients with compensated
advanced chronic liver disease (cACLD) treated
with new oral DAA in order to elucidate the fac-
tors determining the initial changes in stiffness
and their implications for the long-term follow up
of HCV-cured patients.

Patients and methods

Consecutive compensated patients with baseline
LSM =10 kPa who met the Baveno VI criteria for
cACLD!® and in whom treatment with oral DAA
was approved were included in this prospective
small-scale study. As per definition, patients with
LSM =15 kPa were considered highly suggestive

of having cACLD and, for patients with LSM
between 10 and 15 kPa, one of the following cri-
teria was needed to confirm cACLD: platelet
count <150 X 10%1, spleen size =13 cm, nodular
liver or collateral circulation in abdominal ultra-
sound, HVPG >5 mmHg, upper gastrointestinal
endoscopy showing gastroesophageal varices or
previous liver biopsy showing bridging fibrosis or
cirrhosis. Patients with previous decompensation
were excluded. The recruitment period started in
January 2015 (date of the beginning of wide-
spread DAA therapy in Spain) and finished in
June 2015.

We calculated the sample size, taking into account
improvement in LSM [defined as a 10% decrease
in LSM from baseline to end of treatment (EOT)]
could be found in 60% of treated patients with a
total width of confidence interval (CI) of 30%
(45-75%), that is more than four times the back-
ground 10% improvement in untreated patients.
Aiming at a confidence level of 95%, a normal
approximation to the binomial calculation would
require a total sample size of 41 patients.!?

The study [ClinicalTrials.gov identifier NCT
02439567] was registered on 27 April 2015.

Patients received a treatment regimen adequate for
their HCV genotype. Patients with genotype 1 or 4
received treatment with Sofosbuvir 400 mg daily
(Sovaldi, Gilead, Cambridge, UK), Simeprevir
150 mg daily (Olysio, Jansen, Beerse, Belgium)
and weight-based dose of ribavirin (RBV) (with
ranging dose 800-1200 mg) for 12 weeks. For gen-
otype 3, patients received Sofosbuvir 400 mg daily,
Daclatasvir 60 mg daily (Daklinza, Bristol-Myers
Squibb, Uxbridge, UK) and a weight-based dose
of RBV for 24 weeks. No other genotypes were
found in our sample.

All patients underwent LSM and SSM, and bio-
chemical tests at baseline, week 4, EOT and at 24
and 48 weeks of follow up after finishing treatment.
SVR was defined as undetectable HCV-RINA at 12
weeks follow up after finishing treatment. An
abdominal ultrasound was performed at baseline
and every 6 months, as part of standard routine
surveillance for hepatocellular carcinoma.

The study was approved by the Ethics Committee
of Hospital Universitari Vall d’"Hebron (CEIC)
(JOA-SOF-2015-01) and was conducted in
accordance with the 1975 Declaration of Helsinki
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and Good Clinical Practice guidelines. All
patients gave written informed consent before the
inclusion.

Hepatitis C virus-ribonucleic acid quantification

Serum HCV-RNA was tested at baseline, during
treatment (weeks 4, 12 or 24) and 12 weeks after
treatment completion. A real-ime polymerase
chain reaction-based test (Cobas Ampliprep/Cobas
TagMan; Roche Molecular Diagnostics, West
Sussex, UK; detection limit 15 IU/ml) was used for
HCV detection and quantization. HCV genotyping
was performed by deep sequencing on a 454/
GS-Junior (Roche, Branford, CA, USA) platform.

Liver stiffness measurement

1SMs by TE (Fibroscan® 502 Touch, Echosens,
Paris, France) were performed by a single operator
with experience in more than 500 procedures (MP).
LSMs were performed in a fasting state according
to the usual standard procedure. Only LSMs with
success rate of =60% (with at least 10 valid meas-
urements) and an interquartile-range-to-median-
LSM ratio of =30% were selected as valid measures.
Medium or extra-large probes were selected as per
device indication and, for each patient, the same
probe was used during all study wvisits.

Spleen stiffness measurement

SSMs were performed with TE using Fibroscan®
502 Touch at the same appointment, with the
same probe and the same software used for LSM,
with the patient in the supine position and the left
arm in maximal abduction. The spleen was local-
ized under ultrasound assistance (Vscan®, General
Electric Healthcare, Milwaukee, WI, USA), and
the probe was positioned where the spleen was
correctly visualized. Reliable results for spleen stiff-
ness have not been yet validated. Therefore, the
same reliable criteria for the LSM were applied.

Statistical analysis

Categorical variables are expressed as numbers
(percentages) and continuous variables as median
(25th percentile-75th percentile). For statistical
analyses and presentation of results, differences
between categorical variables were assessed by
Chi-square test or Fisher’s exact test, when neces-
sary. Continuous variables were compared using
the Student’s ¢ test or Mann-Whitney test as

Table 1. Baseline characteristics of the patients

included.

Characteristics

Patients n = 41

Male sex, n (%] 20 (48.8)
Age, years 68 (59-75)
BMI, kg/m? 26.6(24.9-29.4)
Ethnicity, n (%)

White 411(100)
HCV genotype, n (%]

1-4 39(95.1)

3 2 (4.9
Treatment naive, n (%) 18 (43.9)
Spleen size, cm 12.9(11.5-13.7)

Varices n = 31, n (%)

No/I/11-111 15 (48.4)/14 (45.2)/2 (6.5)
HCV RNA level, log,, 6.316.0-6.6)
1U/mt
Liver stiffness, kPa 20.8(16.3-29.5)
Spleen stiffness, kPa  45.7 (26.6-65.2)
Platelets, 107/1 104.5(82-142.5)
ALT, IUAL 78 (55-135]
ALT = 2 X ULN, n (%] 17 [41.5)
Bilirubin, mg/dl 0.89 (0.68-1.11)
Albumin, g/dl 3.84(3.64~4.12)

*One patient had a mix of genotype 1 and 3. Continuous
values expressed as median [25th percentile -75th
percentile]. BMI, body mass index; HCV, hepatitis C
virus; ALT, alanine aminotransferase; 2 X ULN, twofold
upper limit normal.

appropriate. Intragroup comparisons were made
using Wilcoxon’s test for paired data. The general
linear model technique for analysing repeated
measures was used to examine changes in bio-
chemical parameters and TE over time. p values
below 0.05 were considered statistically significant
and, in paired-sample comparisons, the Bonferroni
correction was applied. Statistical analyses were
performed using SPSS v. 19.0 software (IBM,
Armonk, NY, US) and STATA 13.1 statistical
software (StataCorp, College Station, TX, US).

Results
The baseline characteristics of the 41 patients with
cACLD included are described in Table 1. All
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Table 2. Laboratory parameters at study time points.

Baseline Week 4 EOT 24-week FU pvalue
Haemoglobin (g/dll  14.4 (12.9-15.7)  12.1(11.4-13.2) 11.8 (11-13.0 14(13-15.6]  <0.001
Platelets [x10%/l  106.5(82-142.5] 139.5(107.5-166.5] 135.5(106.5-171.5] 122(104-161) <0.001
Bilirubin [mg/dl) 0.89 (0.68-1.11)  1.41(1.05-2.5) 1.16 (0.91-1.8) 0.73(0.57-0.86) <0.001
ALT (UIA) 78 (55-135) 18 (15-21) 16 (15-20) 18 (16-23) <0.001
AST (UIA) 92 (66-129) 26(23-32) 27 (23-30] 26(23-32) <0.001
GGT (UI/) 92 [61-131) 38(31-50] 28 (22-37) 35(24-52) <0.001
Albumin (g/dl 3.84 (3.64-4.12)  4.04(3.65-4.20) 4 (3.60-4.28) 4.20(3.90-4.50) <0.001

*Data of 48-week follow up were equal to 24-week follow up therefore, to simplify the table, they are not shown in the table.
Values expressed as median (25th percentile-75th percentile). ALT, alanine aminotransferase; AST, aspartate
aminotransferase; GGT, gamma-glutamyl transpeptidase; EOT, end of treatment; FU, follow up.

patients were in Child-Pugh class A. Thirty-six
patients (87.8%) were infected by genotype 1, and
three patients (7.3%) were infected by genotype 4.
Two patients had genotype 3 (one of them with a
mixed genotype 1 and 3) and both were treated
with Sofosbuvir + Daclatasvir + RBV for 24 weeks.
Seventeen patients (41.5%) presented with alanine
aminotransferase (ALT) levels higher than twofold
upper limit normal (2 X ULN) at baseline and
most of them were male (12 men versus 5 women).

Changes in laboratory parameters

At week 4, all patients presented with undetect-
able HCV-RNA. SVR was observed in 40
patients (97.6%). The patient who did not
achieve SVR relapsed after finishing treatment
and was HCV-genotype 1b.

Biochemical parameters improved rapidly after
starting treatment (Table 2), except for haemo-
globin and bilirubin that were altered during
treatment due to RBV, but returned to baseline
after finishing treatment.

Changes in liver and spleen stiffness during
treatment

Figure 1 shows changes in liver stiffness measure-
ments (LSM) and spleen stiffness measurements
(SSM) during the study period. All patients had
reliable LLSM. Nine patients (22%) were not
included in pairwise comparisons of SSM. One of
them due to a previous splenectomy and the oth-
ers due to unreliable results at some study point.

For the patient who did not achieve SVR, LSM
and SSM were no longer performed after

finishing treatment. LSM and SSM for this
patient during treatment are represented in sup-
plementary Figure 1.

Globally, LSM during treatment improved.
Median LSM values were: 20.8 kPa (16.3-29.5
kPa) at baseline, 17.5 kPa (13.5-26.3 kPa) at
week 4 and 18.3 kPa (13.3-27.2 kPa) atthe EOT
(p = 0.014). LSM improved rapidly and signifi-
cantly during the first 4 weeks of treatment (p =
0.002), with no significant changes between week
4 and EOT (p = 0.444). The median change from
baseline to week 4 was —4.8 kPa (95% CI: —-6.4
kPa to —1.0 kPa) and from baseline to EOT was
—3.3 kPa (95% CI: =5.9 to —0.5 kPa) (Figure 1A).

Significant changes in SSM were observed during
treatment. Median SSM was 45.7 kPa (26.6-65.2
kPa) at baseline, 33.8 kPa (26.3-46.4 kPa) at
week 4 and 30.8 kPPa (21.3-39.1 kPa) at the EOT
(p = 0.012). Similarly to LSM, SSM improved
rapidly and significantly during the first 4 weeks
of therapy (p = 0.047), with no significant
changes between week 4 and EOT (p = 0.153).
The median change from baseline to week 4 was
—5.7 kPa (95% CI: —11.4 kPa—0 kPa) and from
baseline to EOT —6.6 kPa (95% CI: -12.8 kPa to
—1.8 kPa) (Figure 1B).

Based on ALT levels, median basal LSM was
20.8 kPa in both groups (baseline ALT = 2 X
ULN and baseline AL'T < 2 X ULN), however,
patients who had baseline ALT = 2 X ULN pre-
sented a higher decrease in LSM during treat-
ment, median 5.7 kPa (95% CI: -9.7-0.2 kPa),
than patients with baseline ALT < 2 X ULN,
median —1.6 kPa (95% CI: -5.2-2.7 kPa) (p =
0.037) (Figure 2).

journals.sagepub.com/home /tag

86



Annex 1: Publicacions

M Pons, B Santos et al.

04 D {Bagaing dinf ) » 0077
4 P (Baseboe EOT) = 0014 P EQT-43ul 1) « 0 148
(Bt da) = QU3 P [4W-ECT) =04
.
60| ] .
®
o -
= N . .
£ : '
E 40 _ B
&
s [
" =
- 144
=l e g =
od

F Bassine 48arly= 008

04 F Baseine £OT) = b2 - P(EOTABaFLY 0217
S Basaing w1 000 F{iw ECT]= D150,

.

.

Spleen stiffnesa (kPa)
B
8

Rasaline Week 4 EOT

A

24-woak FUI  dB-week FLI
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Figure 2. Median liver stiffness measurement (LSM] during treatment of hepatitis C virus compensated
advanced chronic liver disease patients based on baseline [pretreatment] alanine aminotransferase (ALT]
levels. Patients with baseline ALT = 2 X ULN presented a higher decrease in LSM.

cACLD, compensated advanced chronic liver disease; HCV, hepatitis C virus; ALT, alanine aminotransferase; 2 » ULN,

twofold upper imit normal; EOT, end of treatment.

Changes in liver and spleen stiffness after
treatment

As shown in Figure 1A, during follow up, from
EOT to week 48, LSM continued improving,
especially until week 24, although this improve-
ment was not statistically significant (p = 0.148).
Median LSM at 24 weeks of follow up (24w-FU)

was 14.4 kPa (11.5-26.3 kPa) and at 48 weeks of
follow up (48w-FU) was 14.3 kPa (10.8-22.9
kPa). On the other hand, SSM remained stable
from EOT to 48w-FU (Figure 1B). Median SSM
was 32.3 kPa (21.5-46.4 kPa) at 24w-FU and
31.2 kPa (25.5-42.2 kPa) at 48w-FU. However,
both LSM and SSM decreased significantly from
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Figure 3. Proportion of treated hepatitis C virus compensated advanced chronic liver disease patients with
liver stiffness measurement [LSM] < 10 kPa, 10-15 kPa and =15 kPa at each study time point.
cACLD, compensated advanced chronic liver disease; HCV, hepatitis C virus; LSM, liver stiffness measurement.

baseline to end of follow up, with a median change
in LSM of -5.5 kPa (-7.4 to —2.7 kPa, p = 0.023)
and median change in SSM of -7.1 kPa (-9.6 to
—0.3 kPa, p = 0.038).

Figure 3 shows that the proportion of patients with
LSM =15 kPa decreased progressively from the
beginning of treatment until the end of follow up (p
= 0.003), while 24% of the study population had
their LSM reduced below the 10 kPPa threshold.

Comparison of patient characteristics according

to change in liver and spleen stiffness

Patients who presented a decrease in LSM =
10% during treatment, calculated as (EOT LSM—
baseline LSM)/baseline LSM %100, were consid-
ered to present a significant LSM improvement.
Twenty-three patients (57.5%) had a significant
LSM improvement. Differences between patients
with or without significant LSM improvement are
described in Table 3. As seen, patients with sig-
nificant LSM improvement showed lower SSM
values, higher platelet counts and lower bilirubin
levels at 24w-FU. In addition, those patients with
significant LSM improvement presented a higher
decrease in SSM during treatment (p = 0.027)
than patients without significant LSM improve-
ment (p = 0.870) (Figure 4).

Platelet count was also correlated with changes in
SSM. Patients with improvement in SSM = 10%
(18 patients, 56.3%) from baseline to EOT, pre-
sented a higher increase in platelets, compared

with those who did not present an improvement
in SSM (p = 0.015) (Figure 5).

Liver stiffness measurement and spleen

stiffness measurement changes according to
surrogate markers of portal hypertension

Changes in LSM and SSM were also analysed in
patients with different degrees of portal hyperten-
sion. Since HVPG measurements were not availa-
ble and endoscopies were not performed in all
patients, platelet count (<150 X 1091 or =150 X
10%1) and LSM (<<20 kPa or =20 kPa) were used
as surrogate markers of portal hypertension. As seen
in supplementary Figure 2, patients with normal or
low platelets presented similar changes in LSM,
while significant LSM decrease was only observed
in patients with basal LSM = 20 kPa. By contrast,
significant SSM changes were only observed in
patients with platelet counts < 150 X 10%1 or LSM
= 20 kPa, probably patients with higher basal portal
pressure. Patients with low (normal) SSM and
probablylower portal pressure remained unchanged.

Discussion

Treatment of HCV with the new DAA is
extremely effective, causing a very rapid control
of viral replication, normalization of transami-
nases and disappearance of liver inflammation.
Consequently, the virological and biochemical
profile of these new treatments is surely very dif-
ferent from the prior interferon-based therapies,
in which a slower and longer process was

journals.sagepub.com/home/tag

88



Annex 1: Publicacions

M Pons, B Santos et al.

Table 3. Main characteristics in patients who presented a decrease in liver stiffness measurement (LSM)
during treatment = 10% compared with those who presented a decrease in LSM <10%. Change in LSM is
calculated as: [end-of-treatment LSM-Baseline LSM|/Baseline LSM x100.

Characteristics LSM = 10% LSM < 10% p value
(n=23) (n=17
Male sex, n (%) 13 (56.5] 7(41.2) 0.491
Age, years 68 (63-75) 67 (58-73) 0.448
BMI, kg/m? 26.0 (24.2-27.9) 27.4 (25.2-30.0) 0.251
Treatment-naive, n (%) 10 (43.5) 8 (47.1) 0.822
Spleen size, cm 12.5(11-13.4) 12.8 (11.9-13.5) 0.133
Be;selme HCV RNA level, log,, U/ 6.5(6.2-6.6) 6.2 (5.9-6.4) 0.085
m
Liver stiffness, kPa
Baseline 20.8(17.3-35.3) 17.5 [14.1-29.5] 0.1463
24-week FU 12.8(11.1-26.3] 145 (11.7-24.3) 0.487
Spleen stiffness, kPa
Baseline 45.7 (28-65.2) 42.9 (26.5-65.1 0.907
24-week FU 29.9(21.5-37.4) 39.5 (20.4-59.4) 0.046
Haemoglobin, g/dl
Baseline 14.5(13.3-15.6] 14.2 (12.6-15.8] 0.389
EOT 11.4(11-12.9) 11.8(11.2-13) 0.976
Platelets, 1091
Baseline 109 (84-144) 104 (79-134) 0.571
24-week FU 133 (117-157) 105.5 (91.5-168.5) 0.054
ALT, IU/L
Baseline 94 (53-135) 69 (55-131) 0.681
24-week FU 18.5(16-25) 16.5 (16-22.5) 0.398
Bilirubin, mg/dl
Baseline 0.72 (0.55-0.96) 0.93 (0.86-1.24) 0.013
24-week FU 0.59 (0.48-0.72) 0.83 (0.77-1.11) <0.001
Albumin, g/dl
Baseline 3.8(3.7-4.1] 3.9(3.5-4.1) 0.847
24-week FU 4.3 [4-4.6) 4.2 (3.9-4.5) 0.362

Continuous values expressed as median (25th percentile-75th percentile). HCV, hepatitis C virus; ALT, alanine
aminotransferase; FU, follow up; BMI, body mass index; LSM, liver stiffness measurement.

probably taking place. This rapid on—off response
with DAA becomes a very interesting model for
investigating the dynamics of liver and spleen
stiffness and learn about the contribution of the
different components causing increased tissue
stiffness. The results of the present study clearly
indicate that liver and spleen stiffness improve
very early during treatment, as early as at 4 weeks

of therapy or even before, and more importantly,
that this initial decrease explains for most of the
final liver and spleen stiffness observed for the
first 48 weeks of post-treatment follow up.

Previous studies have shown improvement in
liver stiffness during long-term follow up, espe-
cially in patients who achieve SVR treated with
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Figure 5. Change in platelets in treated hepatitis C
virus compensated advanced chronic liver disease
patients from baseline [pretreatment] to 24-week follow
up, based on decrease in spleen stiffness measurement
from baseline to EOT. Delta platelets = 24-week follow
up platelet count-baseline platelet count.

cACLD, compensated advanced chronic liver disease; HCV,
hepatitis C virus; SSM, spleen stiffness measurement.

interferon-based therapies. Evaluation of LSM at
week 4 of treatment was rarely performed. Hézode
et al.?® studied patients treated with pegylated

interferon-a plus RBV, and they found that
patients with cirrhosis who achieved SVR pre-
sented a median decrease in LSM of 4.1 kPa at
week 4 compared with a decrease of 0.7 kPa in
patients with no cirrhosis. By contrast, Bernuth
et al®! found thart in patients with chronic HCV
infection receiving sofosbuvir-based treatment,
LSM increased at week 4, from a baseline LSM
of 8 kPa to 12.9 kPa: one of the reasons given by
the authors to explain these results is that patients
did not fast prior to TE and also that the anaemia
caused by combined therapy might have increased
liver blood flow and liver stiffness.

One of the most remarkable findings of the pre-
sent study is that the rapid liver and spleen stiff-
ness improvement observed at 4 weeks of therapy
explains most of the decrease in stiffness observed
during the total 15 months of follow up. Indeed,
although there was a small decline in LSM from
week 4 to end of follow up (median change —1.5
kPa), approximately 75% of the decrease was
observed during the first 4 weeks of therapy
(median change —4.8 kPa). This observation,
together with the significant correlation between
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high AL'T at baseline and higher decrease in LSM
at 4 weeks, suggests that the main driver for the
liver stiffness improvement is suppression of liver
inflammation, as a consequence of viral eradica-
tion rather than a pure reduction of liver fibrosis.
This conclusion bears several implications. First,
that in patients with HCV cACLD, 15-20% of
the observed liver stiffness is probably due to
nflammation. In this regard, inflammation-
adapted LSM cut-offs have been proposed, but
there is a controversy about its usefulness.?%23
Second, this explains in great part the observed
discrepancies between liver histology and liver
stiffness after HCV eradication. As seen in our
patients, significant changes in LSM occur in 4
weeks, while it has been well documented that
detectable changes in fibrosis require much more
time. In our sample, 78% of our patients had
baseline LSM = 15 kPa and at the end of follow
up, this percentage was reduced to 47%, while
the percentage of patients with LSM < 10 kPa
and with LSM between 10-15 kPa increased pro-
gressively. However, D’Ambrosio et al.2* demon-
strated that 21% of patients with LSM << 12 kPa
after an average of 61 months from SVR still had
cirrhosis in liver biopsy, indicating less accuracy
of TE for diagnosing cirrhosis in nonviremic
patients. Thus, in order to validate the clinical
meaning of post-treatment LSM values, longer
follow-up studies will be needed, taking into con-
sideration the information regarding basal LSM,
changes in LSM during follow up and post-ther-
apy time frames.

In addition to LSM improvement, SSM also
remarkably improved in a similar (and even more
pronounced) pattern. All SSM improvement was
seen during the first 4 weeks of therapy, with no
additional change for the rest of the follow up.
Again, this rapid decrease, along with the strong
correlation with the decrease in liver stiffness (and
liver inflammation), suggests that the main driver
for this improvement is not only spleen congestion
and portal hypertension decrease. Although spleen
stiffness has been correlated with HVPG!'6:25:20
and a reduction in HVPG during HCV treatment
has been demonstrated in previous studies,>*27 it
seems plausible that other explanations are needed
for this rapid change in spleen stiffness. In that
sense, the splenomegaly classically associated to
portal hypertension could be considered as a com-
posite of congestion, enlargement and hyperplasia
of splenic lymphoid tissue (white pulp), and
increased angiogenesis and fibrogenesis.?%2% In

addition, increased splenic inflammation might
have an additional role in HCV-infected patients,
considering that spleen could be regarded as a
large lymph node and HCV-infected patients con-
sistently show hepatic perihiliar adenomegalies on
liver imaging. Altogether, these findings point out
to a rapid improvement in spleen inflammation or
spleen remodelling due to a decrease in lymphoid
tissue infiltration as the main cause for the initial
spleen stiffness decrease. However, a very early
decrease in portal pressure due to reduced liver
inflammation could also partially contribute to
decrease spleen stiffness.

Finally, as expected, all analytical parameters
improved during follow up, and those not affected
by RBV, improved also very early (4 weeks) dur-
ing therapy. Platelet counts also followed this pat-
tern, and again, most of the improvement
observed during follow up occurred at 4 weeks of
therapy. Remarkably, patients in whom a signifi-
cant improvement of SSM was observed pre-
sented the greater increase in platelet counts, as
compared with patients without significant SSM
improvement (Fig. 5). Similar results were
obtained comparing patients with or without
LSM improvement. Although a correlation
between changes in spleen size and increase in
platelet counts after HCV therapy has been
reported,?? in our case, differences in spleen size
were not observed, probably due to the short fol-
low up. Platelet counts have been shown to
increase years after SVR due to improvement in
thrombopoietin production, improvement in por-
tal hypertension and reversal of splenomegaly.®
In our case, the rapid improvement and correla-
tion with SSM changes suggests that platelets
increase mainly due to spleen release secondary
to decreased spleen sequestration.

The limitations of the present study include the
small sample size and the lack of external valida-
tion. The small sample size limits the ability to
control confounding factors through multivariate
regression analysis. Also the lack of simultaneous
liver biopsy and HVPG information is a weakness
of our study with a very difficult solution, since it
would be probably unethical to perform them at 4
weeks of therapy. Moreover, SSM may be techni-
cally difficult to perform in clinical practice due to
the need to carry out an ultrasound prior to TE to
localize the spleen, and the fact that TE is not
optimized for SSM. As a consequence of that, not
all patients could be evaluated for SSM and the
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results might have been altered. However, we feel
that this is not the case, since SSM correlated
very well with LSM and platelet findings, and
SSM values remained very constant after the ini-
tial decrease. Another limitation is that most of
the patients (88%) were genotype 1 and all of
them were White. Both genotype and ethnicity
have been known to affect kinetics of liver fibrosis
related to HCV 3! Finally, the lack of a longer fol-
low up limits the capacity to detect long-term
changes in LSM and SSM that are probably
related to fibrosis improvement.

In conclusion, liver and spleen stiffness decrease
significantly and very rapidly during DAA treat-
ment of HCV-infected cACLD patients and this
improvement accounts for most of the stiffness
improvement observed during follow up, suggest-
ing that it most probably reflects liver and spleen
improvement in inflammation and cell infiltra-
tion. These findings have important clinical
implications for the follow up of cACLD HCV-
cured patients, since changes in LSM after SVR
cannot be interpreted just as a reduction of liver
fibrosis (at least during the first year of follow up).
Consequently, patients with cACLD prior to
SVR cannot be discharged from follow up based
on LSM improvements. Until more information
from patients with longer follow up and with liver
biopsy information is gathered, patients will have
to remain under surveillance.
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ABSTRACT:

Background&Aims: We aimed to describe the incidence of liver related events (LRE) in a population of hepatitis C
compensated advanced chronic liver disease (cACLD) patients who achieved sustained virological response (SVR) after
direct-acting antiviral (DAA) therapy and identify non-invasive parameters to predict the occurrence of LRE. Methods:
This two-center prospective study included 572 cACLD patients who had been treated with DAA and had achieved SVR.
Patients had liver stiffness measurement (LSM) >10 kPa at baseline and had never decompensated (Child Pugh class A).
Laboratory work up and LSM was performed at baseline and at one year of follow up (FU). Results: The median follow-
up was 2.8 years during which 32 patients (5.6%) presented LRE. The incidence rate (IR) of portal hypertension related
decompensation was 0.34/100 patient-years. These patients had all baseline LSM>20 kPa and in 4 out of 5 LSM did not
improve during FU. HCC occurred in 25 patients (IR 1.5/100 patient-years). Albumin levels at FU (HR 0.08, 95% CI:
0.02-0.25) and LSM <10 kPa at FU (HR 0.33, 95% CI: 0.11-0.96) were independently associated with the risk of HCC.
Combining both predictors, we identified two different risk groups of HCC occurrence, being those with LSM >20 kPa at
FU and with LSM between 10-20 kPa and albumin levels <4.4 g/dL the ones with the highest risk (IR >1.9/100 patient-
years). Visual nomograms predicting HCC risk during time based on LSM and albumin at one year of FU were
constructed. Conclusion: In hepatitis C cACLD patients who have achieved SVR with DAA, HCC is the most frequent
LRE. Both albumin levels and LSM during FU are useful to stratify the risk of presenting HCC.

INTRODUCTION carcinoma (HCC) or liver decompensation,

and will need a lifelong follow up and which
Direct-acting antivirals (DAA) have become

the new standard of care for patients with
chronic hepatitis C virus (HCV) infection,
demonstrating to be highly effective in
achieving sustained virological response

ones will have a good prognosis so they
could be safely discharged from follow up.

Several studies have demonstrated that in
patients with cirrhosis who have achieved

(SVR) rates regardless of HCV-genotype.
Due to their safety profile and low side
effects any patient in any stage of chronic
liver disease (from mild fibrosis to
decompensated cirrhosis) can be treated with
DAA [1]. Therefore, it is important to know
which patients will be prone to develop liver-
related complications, such hepatocellular

SVR after DAA therapy there is a decrease in
liver-related events (LRE) due to an
improvement in liver function and portal
hypertension, and a decrease in the incidence
of de novo HCC, accompanied by an overall
increase in survival rates [2-7]. These studies
have also demonstrated that patients with
cirrhosis are at higher risk of complications
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than those without cirrhosis. However, the
variability in the methods for selecting and
defining patients with cirrhosis in different
published studies and the heterogeneity of
patients included, mixing patients with
compensated cirrhosis and decompensated
cirrhosis, makes it hard to find predictors to
identify high risk populations and validate
the results.

It is also important to note that currently most
of the asymptomatic patients with advanced
fibrosis or cirrhosis are diagnosed by
elastographic  methods such transient
elastography and not by liver biopsy. So, in
many of these cases, the exact stage of the
disease is suspected, but unconfirmed. For
this reason, Baveno VI consensus defined
that patients with liver stiffness measurement
(LSM) >10 kPa and no prior decompensation
were suggestive of having “compensated
advanced chronic liver disease” (cACLD)
[8]. This patient population is of particular
interest because, although they have never
decompensated, approximately 80-90% of
them have portal hypertension and up to 50-
60% have clinically significant portal
hypertension (CSPH) [9]. It would be
probably easier to identify low risk groups
for LRE in this cACLD population, where
some patients have an initial degree of
advanced liver disease and higher odds to
improve with therapy, than to identify them
in mixed cirrhotic populations (Child Pugh
class A-B), affected by a more advanced
disease with a higher proportion of CSPH
and at risk of complications, and in whom
mechanisms of hepatocarcinogenesis might
have been already initiated.

The aim of the present study was to describe
the incidence of LRE in a population of HCV
cACLD patients who achieved SVR after
DAA therapy and identify non-invasive
parameters (serological and elastographic) to
predict the occurrence of LRE.

METHODS

This is a prospective cohort study from two
tertiary hospitals (Hospital Universitari Vall
d’Hebron and Hospital Clinic) from
Barcelona, Spain. All adult patients (>18
years old) who started DAA therapy for HCV
infection between January Ist, 2015 and
March 31st, 2016 were assessed to participate
in the study. The inclusion criteria were: 1)
suspected cACLD defined by LSM >10 kPa
and no prior decompensation (ascites,
variceal bleeding, hepatic encephalopathy or
jaundice) according to Baveno VI definition
[8]; 2) confirmed SVR 12 weeks after
finishing therapy; and 3) Child Pugh class A.
Patients were excluded when 1) LSM was not
available before starting therapy; 2) had
history of prior HCC or developed HCC
before confirming SVR; 3) had prior liver
transplant or 4) had concomitant coinfection
with hepatitis B virus and/or human
immunodeficiency virus. All consecutive
patients who accepted to participate in the
study were included. The study was
conducted in accordance with the Declaration
of Helsinki. The ethical review boards of
each participating center approved the
protocol. All patients gave written informed
consent before the inclusion.

Study procedures

Data on demographics (age, gender, body
mass index), HCV-genotype, type of DAA
therapy and laboratory parameters before
starting therapy such as platelet count, renal
function, transaminases, INR, albumin,
bilirubin, Child-Pugh and MELD scores were
collected to define baseline characteristics.
Data on abdominal ultrasound performed
within 6 months before starting therapy was
also collected. SVR was defined as
undetectable HCV RNA at 12 weeks after
finishing treatment using the Cobas
AmpliPrep/Cobas TagMan (Roche Molecular
Diagnostics, Pleasanton, CA; lower limit of
detection, 15 IU/mL). Once SVR was
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confirmed, patients underwent abdominal
ultrasound and laboratory work-up every 6
months, as per standard clinical practice, and
LSM at 12 months after finishing treatment.

Liver stiffness measurement

LSM was performed using transient
elastography  (Fibroscan 502  Touch,
Echosens, Paris, France) at baseline (within 6
months before starting treatment) and at one
year after finishing treatment, in a fasting
state, performed by a single experienced
operator in each center and according to the
usual standard procedure. Quality criteria
used in both centers were: at least 10 valid
measurements and an interquartile to median
ratio <30%. Only valid assessments were
considered for the analysis. During follow-
up, improvement in LSM was defined as a
decrease of >20% from basal LSM. This
criterion was used because values above and
below 15% were considered as a normal
variability of the procedure (as defined per
the interquartile to median ratio of 30%).

Liver related events and follow-up

During follow-up any LRE was registered.
LRE were defined as occurrence of ascites,
variceal bleeding, hepatorenal syndrome,
hepatic encephalopathy or HCC. Follow-up
started when DAA therapy was finished,
however only LRE occurring after SVR was
confirmed were considered. Mortality was
also registered as liver-related or non-liver-
related. Patients were followed until the first
occurrence of LRE, death or until the end of
December 2018, whichever event occurred
first. Patients who were lost during follow-
up, the last day known alive was registered.

Statistical analysis

For the descriptive analysis, quantitative
variables were expressed as median (25th

percentile — 75th percentile, interquartile
range (IQR)) and qualitative variables as
absolute  frequency and  percentage.
Comparisons between groups for continuous
variables were performed using Student's t
test and for categorical variables using Chi-
square test or Fisher's test, when appropriate.
Paired data (LSM at baseline and at follow
up) were analyzed using pair t test.

Due to different mechanism of occurrence
and different factors that could influence its
occurrence, LRE were described separately
according to those related to portal
hypertension (ascites, variceal bleeding,
hepatorenal syndrome, hepatic
encephalopathy) and HCC events. Kaplan-
Meier method was used to estimate the
cumulative incidence of LRE in the cohort.
Comparison of the survival curves between
groups was performed using the log-rank
(Mantel-Cox) test. Data was censored when
any of the following: LRE, death, lost or end
of follow up (until 31st December, 2018),
occurred first. Univariate and multivariable
Cox regression analysis were performed to
identify predictors of LRE. Variables found
to be statistically significant in univariate
analyses (defined as p<0.1) were included in
the multivariate analysis by forward stepwise
approach. Significant variables (P<0.05)
were kept in the final Cox model to assess the
hazard of LRE. The results are expressed as
adjusted hazard ratio (HR) and their 95%
confidence intervals (CI). Significance was
considered as 2-sided p values <0.05. A
nomogram was constructed to predict the risk
of HCC during follow up [10]. Statistical
analyses were performed using STATA 13.1
statistical software (StataCorp, College
Station, TX, US).

RESULTS

Study population
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Start DAA Start DAA
1st January 2015 - 31st March 2016 1st January 2015 - 31st March 2016

N=608 N=955
* NO SVR, N=9
* Dead during treatment, N=4 I * No SVR, N=24

_| * Dead before knowing response, N=2 ¢ Dead during treatment, N=1
7| o Treatment dropout, N=1 i 3
 Lost of follow-up, N=3
® Liver transplant?N:l SV
¥ N=930
SVR * No baseline LSM, N=83
N=588 i
* Baseline LSM <10 kPa, N=333
»| o Prior decompensation/HCC, N=172
* No baseline LSM, N=48 e Child-Pugh B, N=53
¢ Baseline LSM <10 kPa, N=195  HBV coinfection, N=7
—»{ * Prior decompensation/HCC, N=40

« Child-Pugh B, N=2 y
* HBV coinfection, N=2 Total included
* HIV coinfection, N=11 N=282

A

Total included
N=290

Figure 1. Study flowchart from both Hospital Vall d’Hebron (left) and Hospital Clinic (right) cohorts.

A total of 1,563 patients in both centers who
started DAA therapy between January Ist,
2015 and March 31st, 2016 were evaluated
for eligibility. Of them, in 1,518 patients
(97.1%) SVR was confirmed and finally, a
total of 572 cACLD patients were included in
the study (Figure 1). The baseline
characteristics of the included patients are
described in table 1. The median age of the
included patients was 65.2 years and 49.3%
were male. Most patients had HCV genotype
1 (85.8%) and 78.1% patients were treated
during 12 weeks with DAA. Some
differences were detected in both cohorts.
Patients from Hospital Clinic had lower
platelet counts, higher bilirubin, ALT and
albumin levels and higher LSM at baseline
than in the Vall d’Hebron cohort.

Evolution of LSM after DAA therapy

At baseline, median LSM was 17.3 kPa (IQR
13.5-23.9 kPa). LSM was repeated in 554
patients after one year of follow-up,
improving to a median of 11.1 kPa (IQR 8.1-
16.8 kPa) (P<0.001), with a median decrease
from baseline of 35.2%. LSM improved

(defined as decrease from baseline >20%) in
391 patients (70.6%). Figure 2 depicts
distribution of LSM at baseline and at follow
up according to LSM value only in patients
with both measurements; remarkably, almost
40% of the patients achieved LSM <10 kPa
at follow up.

100%
90%
80%
70%
60%

o ® LSM 220 kPa

40 uLSM <10 kPa

30%

20%

10%

0%

Baseline 1st year follow-up

Figure 2. Proportion of patients in each category
according to liver stiffness measurement (LSM) at
baseline and at first year of follow up (N=554).
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L. Total cohort Vall d’Hebron Hospital Hospital Clinic

Characteristics N=572 N=290 P [1)\I=282 P value
Age, years 65.2 (55.1-72.3) 65.3 (54.4-73.1) 65.1 (55.8-71.8) 0.895
Body mass index, kg/m? 26.1 (24.0-28.7) 26.8 (24.2-29.2) 25.6 (23.7-28.4) 0.105
Male, n (%) 282 (49.3) 144 (49.7) 138 (48.9) 0.864
Diabetes, n (%) 125 (21.9) 61 (21) 64 (22.7) 0.632
Arterial hypertension, n (%) 262 (45.8) 135 (46.6) 127 (45) 0.717
HCV genotype, n (%) 0.216
1 490 (85.8) 243 (83.8) 247 (87.9)
2 10 (1.8) 5(1.7) 5(1.8)
3 39 (6.8) 20 (6.9) 19 (6.8)
4 32 (5.6) 22 (7.6) 10 (3.6)
DAA therapy, n (%) <0.001
SOF + Simeprevir 138 (24.1) 96 (33.1) 42 (15)
SOF + Ledipasvir 226 (39.5) 140 (48.3) 86 (30.5)
SOF + Daclatasvir 38 (6.6) 22 (7.6) 16 (5.7)
PTV/r/O/D 130 (22.7) 21(7.2) 109 (38.7)
Other 40 (7) 11(3.8) 29 (10.3)
Ribavirin, n (%) 389 (68.1) 182 (63) 207 (73.4) 0.007
Treatment duration, n (%) 0.967
12 weeks 447 (78.1) 223 (76.9) 224 (79.4)
24 weeks 125 (21.9) 67 (23.1) 58 (20.6)
Varices”, n (%) <0.001
No 168 (57.7) 83 (72.8) 85 (48)
Grade [ 89 (30.6) 23 (20.2) 66 (37.3)
Grade I1 8(2.8) 7 (6.1) 1 (0.6)
Grade 111 26 (8.9) 1(0.9) 25 (14.1)
Platelet count, x10%/L 129.5 (95.5-176) 142.5 (107-194) 118 (86-152) <0.001
INR 1.07 (1-1.15) 1.02 (0.96-1.08) 1.12 (1.07-1.19) <0.001
Bilirubin, mg/dL 0.8 (0.6-1.1) 0.8 (0.6-1.0) 0.9 (0.7-1.2) <0.001
ALT, IU/L 86 (58-131) 77 (50-119) 96 (66-143) 0.001
Albumin, g/dL 4.2 (3.944) 4.1 (3.8-4.3) 4.2 (444 <0.001
FIB-4 score 4.5 (2.6-6.7) 3.7 (2.2-6.0) 5.2 (3.3-7.6) 0.002
APRI score 1.8 (1.0-3.1) 1.5 (0.8-2.6) 2.2 (1.4-3.6) <0.001
Child Pugh score, n (%) 0.447
5 521 (91.1) 261 (90) 260 (92.2)
6 51(8.9) 29 (10) 22 (7.8)
Baseline LSM, kPa 17.3 (13.5-23.9) 16.2 (12-21.5) 17.6 (14.3-26.3) 0.004
LSM >20 kPa, n (%) 212 (37.1) 90 (31) 122 (43.3) 0.002

Table 1. Baseline characteristics of the patients included in the study.
*Data on previous upper gastrointestinal endoscopy was obtained from 114 patients in Vall d’Hebron Hospital

and 177 in Hospital Clinic.

N: number of patients; HCV: Hepatitis C virus; DAA: Direct-antiviral agents; SOF: Sofosbuvir; PTV/r/O/D:
Paritaprevir/ritonavir/Ombitasvir/Dasabuvir; ALT: Alanine-aminotransferase; LSM: Liver stiffness

measurement.

Follow up and liver related events

The median follow-up was 2.9 years (range
0.3-3.8 years) during which 17 patients (3%)
were lost of follow up, 5 patients (0.9%) died
from non-liver related causes and 32 patients
(5.6%) presented LRE. No patients died due
to liver related causes.

The most frequent LRE was HCC that
occurred in 25 patients (4.4%) being the
incidence rate 1.5/100 patient-years. The

median time for HCC occurrence was 1 year
(range 0.4-3.3 years). There were 5 patients
(0.9%) who presented a portal hypertension
related decompensation (2 patients suffered
from variceal bleeding and 3 patients had
ascites). The incidence rate for these
decompensations was 0.31/100 patient-years.
Two additional patients developed a
cholangiocarcinoma (0.3%) during follow up
(incidence rate 0.1/100 patient-years).
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Factors related to portal hypertension

decompensation

Due to the low incidence of events (5
patients; 0.9%), it was not possible to find
predictors of  occurrence of  portal
hypertension related events. All these 5
patients had baseline LSM >20 kPa. During
follow-up, LSM only improved (decrease
>20%) in one of the 5 patients. Four patients
had baseline platelet count below 100x109/L,
whereas the one whose LSM improved had
baseline platelet count of 160x109/L.
Characteristics of these patients are described
in Supplementary table 1.

Based on LSM, patients who had baseline
LSM >20 kPa and lack of LSM improvement
during follow up had an increased risk of
developing liver decompensation (HR 39.7;
95% CI: 4.4 to 355.4) (Supplementary figure
1). Estimated incidence in this high-risk
group was 2.7/100 patient-years vs 0.07/100
patient-years in the low risk group (P
<0.001).

Predictors of HCC occurrence

As shown in table 2, by univariate analysis,
patients who developed HCC during follow-
up were older, had lower baseline and follow
up albumin levels and less frequently had
LSM<10 kPa at first year of follow up. Liver
stiffness at follow up was higher in patients
who presented HCC, but these differences

— Lowrisk
— Highrisk

o
o
1

°
o

1 P<0oo1

e

o

o]
1

Cumulative incidence of portal
hypertension related decompensation

=

o

S
I

0 2

Follow up (years)

Number at risk
Low risk 501 491 473 243
Highrisk 54 46 45 33

Supplementary figure 1. Kaplan-Meier showing
the cumulative incidence of portal related
decompensation according to patients with baseline
LSM >20 kPa and lack of LSM improvement at
follow-up (high risk) and patients who did not fulfil
these characteristics (low risk).

multivariate analysis, at baseline, only
albumin levels (HR 0.29, 95% CI: 0.11-0.76,
P=0.012) were independently associated with
risk of presenting HCC during follow-up. At
follow up, albumin levels (HR 0.08, 95% CI:
0.02-0.25, P <0.001) and LSM <10 kPa at
follow-up (HR 0.33; 95% CI: 0.11-0.96,
P=0.042) were the only predictors associated
with risk of presenting HCC during follow-

up.

In order to construct a simple model to
predict the risk of HCC, survival curves
among different subgroups based on
multivariate analysis were evaluated. We
categorized baseline LSM by different
stablished cut-offs (<15 kPa, 15-20 kPa, >20
kPa) to compare risk groups [8]. Thus,
patients with LSM >15 kPa were highly

wer not tatisticall ignificant. B . . .
cre  not  statistically  Sighilic y suggestive of having cACLD and patients
Liver . Baseline Baseline Baseline
Subject related B;ssell\l: ¢ EOIIIJOSV;/_I Bglﬂl platelet count | bilirubin albumin D;Iclf)i‘? I;E(]);l::
event P (x10%/L) (mg/dL) | (g/dL)
Patient #1 Ascites 45 50.5 12.2% 99 0.6 4 7 6.7
Patient #2 lereﬁf; 23.1 163 -29.4% 160 0.8 42 8 7.9
Patient #3 Ascites 29.1 60.4 108% 96 1 4.3 9 53
Patient #4 Ascites 32.8 35.2 7.3% 34 1 33 8 16.8
Patient #5 g’l‘;:gf;gl 20.1 26.3 30.8% 65 1.3 2.9 9 12.6

Supplementary table 1. Elastographic and laboratory parameters of patients who developed portal hypertension

complications.

LSM: Liver stiffness measurement; Delta LSM: (Follow up LSM-Baseline LSM)/Baseline LSMx100; MELD: Model for

end-stage liver disease.
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with LSM >20 kPa had very high probability
of having CSPH. As detected in multivariate
analysis, no differences were observed in
HCC occurrence according to baseline LSM
(supplementary  figure 2A) (P=0.287).
Moreover, there were no differences in HCC
occurrence in patients according to LSM
improvement, neither when improvement
was defined as a decrease in >20% (P=0.117)
nor when defined as recently published
(decrease in >30%) (P=0.274)
(Supplementary figure 2B and 2C) [11].

As previously shown in table 2, HCC risk
was different in patients according to
baseline albumin. When selecting the cut-off
of 4 g/dL based on the mean value, patients
with albumin <4 g/dL at baseline had an
increased risk of HCC occurrence compared
to those with baseline albumin >4 g/dL. (HR

3.27; 95% CI: 1.45-7.36; P=0.004) (Figure
3A). On the other hand, patients had different
risk of developing HCC according to LSM
during follow-up, observing a linear trend,
that is, the higher the LSM at follow up the
higher the risk of HCC (Figure 3B). Patients
with LSM at follow up between 10-20 kPa
had an increased, but not significant risk of
HCC compared to those with LSM <10 kPa
at follow up (HR 2.48; 95% CI: 0.79-7.80,
P=0.120), while the HR for HCC was 4.53
(95% CI: 1.36-15.08, P=0.014) for patients
with LSM >20 kPa at follow up compared to
those with LSM <10 kPa (Figure 3B). HCC
risk was also different according to albumin
levels during follow wup. Patients with
albumin <4.4 g/dL (based on the mean value)
had a high risk of developing HCC (HR 2.36;
95% CI: 1.02-5.47; P=0.046) (Figure 3C).

Characteristics No HCC HCC P value Multivariate analysis
N=547 N=25§ HR (95% CI; P value)
At baseline
Age, years 65.1 (54.8-72.1) 70.5 (64.2-74.5) 0.011 1.04 (1-1.1; P=0.064)
Body mass index, kg/m? 26.1 (24-28.7) 26.3 (23.8-29.3) 0.438 -—-
Male, n (%) 269 (49.2) 13 (52) 0.783 -—-
Arterial hypertension, n (%) 249 (45.5) 13 (52) 0.526 -
Diabetes, n (%) 117 (21.4) 8 (32) 0.210
Platelet count, x10%/L 129 (96-176) 131 (90-206) 0.305
Platelet <150x10e9/L, n (%) 347 (63.4) 15 (60) 0.728 -—-
Bilirubin, mg/dL 0.8 (0.6-1.1) 0.9 (0.7-1.2) 0.388 -—-
ALT, IU/L 87 (58-131) 80 (56-119) 0.202 -—-
Albumin, g/dL 4.2 (3.9-4.4) 3.9(3.6-4.2) 0.003 0.29 (0.11-0.76; P=0.012)
FIB4 4.5 (2.6-6.7) 4.5 (2.8-8) 0.745
APRI 1.8 (1.1-3.1) 1.9 (0.8-3.1) 0.452 -—-
MELD=6, n (%) 132 (24.1) 5 (20) 0.705 -—-
Baseline liver stiffness, kPa 17.1 (13.4-23.9) 20.8 (15.1-26.3) 0.245 -
Baseline LSM <20 kPa, n (%) 348 (63.6) 12 (48) 0.114
At follow up
Body mass index, kg/m? 27 (24.6-29.7) 26.4 (25-28) 0.655 -
Platelet count, x10%/L 161 (121-215) 126 (110-215) 0.470 -—-
Bilirubin, mg/dL 0.7 (0.5-0.9) 0.7 (0.6-0.8) 0.908
Albumin, g/dL 4.4 (4.2-4.6) 4.1 (3.8-4.4) <0.001 0.08 (0.02-0.25; P <0.001)
Follow-up Liver stiffness, kPa 10.9 (8-16.5) 17.4 (10.2-21.1) 0.089 -
Delta LSM, % -35.3(-49--17.3) | -26.5(-51.7-5.1) 0.355 -—-
LSM improvement*, n (%) 378 (71.2) 13 (56.5) 0.131 -
Follow-up LSM <10 kPa, n (%) 216 (40.7) 4(17.4) 0.025 0.33 (0.11-0.96; P=0.042)

Table 2. Factors associated with risk of presenting HCC occurrence.
N: number of patients; HCC: Hepatocellular carcinoma; HR: Hazard ratio; CI: Confidence interval; MELD: Model of
end stage liver disease; ALT: Alanine-aminotransferase; LSM: Liver stiffness measurement; *LSM improvement:

Decrease in LSM >20% at follow up, compared to baseline.
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Supplementary figure 2. Kaplan Meier describing
the cumulative incidence of HCC occurrence
according to different risk groups: A) Baseline
LSM categorized; B) Improvement in LSM at
follow up defined as a decrease in >20%; C)
Improvement in LSM at follow up defined as a
decrease in >30%. HCC: hepatocellular carcinoma;

LSM: Liver stiffness measurement.

We combined both follow up albumin and
LSM to identify risk groups according to
predictors gathered at the same time point (1
year after finishing treatment). Table 3 shows
the incidence rate of HCC according to
different combinations of albumin and LSM
at follow up. Incidence rates of HCC were

<1/100 patient-years in patients with LSM
<10 kPa at follow up and in those with LSM
between 10-20 kPa and high albumin levels
(>4.4 g/dL at baseline). On the contrary
patients with LSM >20 kPa at follow up and
those with LSM 10-20 kPa and low albumin
levels (<4.4 g/dL) have incidence rates of
HCC >1.9/100 patient-years, indicating that
albumin levels only impacted in HCC risk in
patients with LSM between 10-20 kPa.
Therefore, we identified two main risk
groups, a low-risk group and a high-risk
group of presenting HCC, with different
estimates of HCC incidence (Figure 4). A
Cox regression model was constructed using
these variables (Albumin <4.4/>4.4 and LSM
at follow up <10 kPa/10-20 kPa/>20 kPa)
with a good predictive power (Harrell’s C
index = 0.73) (Supplementary figure 3). In
figure 5, two nomograms to predict the
probability of HCC occurrence during time
according to albumin levels and LSM at
follow up are shown.

DISCUSSION

The main findings of the present study with a
cohort of HCV cACLD patients who
achieved SVR after DAA therapy were, first,
that the incidence of LRE was relatively low,
being de novo HCC the most frequent
complication and second, that using simple
non-invasive predictors (albumin and LSM at
follow up) we could identify two different
risk groups of patients presenting HCC
during follow up.

Several studies have demonstrated that in
patients who have achieved SVR after DAA
therapy the incidence of HCC decrease and
the main predictor of its occurrence, as
expected, is the presence of cirrhosis, being
patients affected with a more advanced liver
disease (such decompensated cirrhosis) and
those with a history of HCC, the ones with
the highest risk [12-21].
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Figure 3. Cumulative incidence of HCC
occurrence according to different subgroups: A)
Albumin levels at baseline; B) Follow up LSM; C)
Follow-up albumin levels. FU: Follow up; HCC:
Hepatocellular carcinoma; LSM: Liver stiffness
measurement.

HCC was the main complication observed in
our study. There were 25 patients (4.4%) who
developed HCC, that is 78% of all LRE
observed in the cohort. The incidence rate of
HCC was 1.5/100 patients-year. This
incidence was similar to previous reported
series which included patients with cirrhosis
[16-18,22,23]. In contrast to what has been
previously reported, when we stratified the
risk of HCC according to LSM at baseline,
we did not find differences in HCC incidence

among patients with LSM >20 kPa and those
with LSM <20 kPa. Two studies reported that
patients with high baseline LSM had an
increased risk of HCC [15,24]. In the study
of Conti, et al., LSM >213 kPa was
associated with a higher risk of presenting
HCC (OR: 4.24, 95% CI: 1.50-11.97) [15].
In the same line, Degasperi, et al. found that
baseline LSM was a predictor of de novo
HCC being the best cut-off LSM >30 kPa
[24]. In our cohort 212 patients had baseline
LSM >20 kPa and of them 13 (6.1%)
presented HCC, while HCC occurred in 12
patients with baseline LSM <20 kPa (3.3%),
being these differences not statistically
significant. One explanation of these
differences between our study and previously
published studies is that in both previous
studies Child Pugh B patients were included.
Although distribution of LSM was not
described according to Child Pugh class,
probably those patients with worse liver
function had also higher LSM and this could
overestimate the effect of baseline LSM as a
predictor of HCC. In our cohort, only
including patients with Child Pugh class A
and no prior history of HCC, baseline LSM
did not discriminate the occurrence of HCC.

0.25+
— Lowrisk

020 — Highrisk

0.154

0.10+

P<0.001
0.054
0.00+
1 3

0

Cumulative incidence of HCC

2
Follow up (years)
Number at risk
Low risk 341 336 328 168
Highrisk 208 196 185 107

Figure 4. Cumulative incidence of HCC occurrence
according to low risk group (follow up LSM <10 kPa
or follow up LSM 10-20 kPa + follow up albumin
>4.4 g/dL) or high-risk group (follow up LSM >20
kPa or follow up LSM 10-20 kPa + follow up
albumin <4.4 g/dL).
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Category Incidence
Number | Patient- rate/100
of HCC years patient-

years

Albumin at follow up:

>4.4 g/dL 8 825 1.0
<4.4 g/dL 17 750 23

LSM at follow up*:

LSM <10 kPa 4 593 0.7
LSM 10-20 kPa 11 645 1.7
LSM >20 kPa 8 250 3.2

Combining LSM and

albumin

LSM <10 kPa

+>4.4 g/dL 3 351 0.9

+<4.4 g/dL 1 271 0.4
LSM 10-20 kPa

+>4.4 g/dL 2 368 0.5

+<4.4 g/dL 9 318 2.8
LSM >20 kPa

+>4.4 g/dL 2 106 1.9

+<4.4 g/dL 6 161 3.7

Table 3. Incidence rates of HCC in the cohort
according to different subgroups (both albumin and
LSM at follow up).

HCC: Hepatocellular carcinoma; LSM: Liver stiffness
measurement (at follow up)

* In 2 patients with HCC LSM was lacking.

A retrospective study from Ravaioli, et al.
including 139 patients with cirrhosis (11.5%
Child Pugh B and 13.7% with previous HCC
background) reported that a decrease of 30%
in LSM was one of the predictors that was
inversely associated with the risk of
presenting HCC [11]. In our cohort, LSM
improvement (defined as LSM decrease
>20%) was not associated with the risk of
HCC. LSM improved in 13 patients (52%)
who developed HCC and in most of the
patients who did not develop HCC (71.2%).
This probably reflects that most of the early
dynamic changes in LSM are related to
improvement in liver inflammation and they
do not accurately reflect improvement in
fibrosis. It is important to note that, these
high rates of LSM improvement does not
translate to a decreased risk of HCC and for
this reason is important to continue HCC
surveillance.

The main predictors related to HCC risk in
our study were albumin and follow up LSM.
Although most of the patients had normal
albumin levels, the risk of HCC was reduced
by 58% in patients with albumin >4.4 g/dL at
follow up. Based on both predictors (albumin
and LSM at follow up), we could identify
two main risk groups: patients with LSM at
follow up <10 kPa or patients with LSM
between 10 and 20 kPa with albumin >4.4
g/dL at follow up had a lower incidence of
HCC (0.6/100 patients-year) compared to
patients with LSM >20 kPa at follow up or
those with LSM between 10-20 kPa but
albumin <4.4 g/dL. at follow up (2.9/100
patients-year). It has to be highlighted that
220 patients achieved LSM <10 kPa during
follow-up and of them, 4 patients (1.8%)
developed HCC. Although the risk is much
lower than in patients with highest LSM at
follow up, the recommendation, as in
recently published guidelines, is to continue
HCC surveillance after SVR in patients with
pre-treatment LSM >10 kPa until information
about longest follow up is available [25].
However, a recent study reported that
surveillance for patients with advanced
fibrosis (i.e. F3) who achieved SVR is not
cost-effective due to the low incidence of
HCC, questioning the need of continued
surveillance for some specific subgroups of
patients [26].

The incidence of portal hypertension-related
complications was very low in this cohort,
since only 5 patients (0.9%) presented liver
decompensation (3 ascites and 2 variceal
bleeding). This is the first prospective study
with cACLD patients that reports portal
hypertension complications after achieving
SVR. In previous studies it has been
demonstrated that SVR after DAA therapy
reduces the incidence of portal hypertension-
related complications [19]. However,
contrary to the present study, most of the
series that have evaluated the incidence of
portal hypertension-related complications

104



Annex 1: Publicacions

054

Cumulative Hazard of HCC

2
Follow up (years)

== FU Alb <4 4 g/dL + LSM <10 kPa == FUAIb>=44 g/dL + LSM <10 kPa
— FUAIb <44 g/dL + LSM 10-20kPa ~ —— FU Alb >=4.4 g/dL + LSM 10-20 kPa
- FUAlb <4.4 g/dL + LSM >=20 kPa - FUAlb >=4.4 g/dL + LSM >=20 kPa

05

Cumulative Hazard of HCC

2
Follow up (years)

—— B.Alb<4 g/dL +LSM <10 kPa — — B.Alb>=4 g/dL +L8M <10 kPa
—— B.Alb<4 g/dL + L8M 10-20 kPa —— B.Alb>=4 g/dL +~LSM 10-20 kPa
- B.Alb<4gidL +L8M >=20kPa = B Alb>=4g/dL +L8M >=20 kPa

Supplementary figure 3. Predictive HCC occurrence according to different subgroups in the multivariate model. A:
Using follow up albumin and LSM in the multivariate model; B: Using baseline albumin and LSM at follow up in the
multivariate model was also predictive of HCC occurrence. HCC: Hepatocellular carcinoma; FU Alb: Follow up
albumin; LSM: Liver stiffness measurement at follow up; B. Alb: Baseline albumin.

after DAA therapy have included patients
with compensated and decompensated
cirrhosis and some of the predictors that had
been related to decompensation, such as
previous decompensation, cannot be applied
in this cohort with cACLD [20,27-29].
Although we could not find predictors of
decompensation due to the low incidence
rates, all 5 decompensated patients had
baseline LSM >20 kPa and in 4 out of 5
patients LSM did not improve after SVR,
remaining >20 kPa. These 4 patients have
also platelet count below 100x109/L. This
suggests that these patients had more
advanced liver disease and SVR did not
reduced the risk of decompensating.
Although values of LSM have not been yet
validated in non-viremic patients, LSM >20
kPa after SVR seems to have high specificity
in ruling in the presence of CSPH and our
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) [}
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results support this evidence [30-32]. There
was one patient, however, who developed
variceal bleeding during follow up and LSM
improved from 23.1 kPa to 16.3 kPa during
follow up. Indeed, Lens, et al. reported that
in patients with LSM <13.6 kPa at 6 months
of follow up, CSPH was still present in 43%
of patients [31].

Our study has some limitations. LSM were
performed after one year of finishing
treatment and therefore we do not have
information about dynamics before and
beyond that. The earliest a predictor can be
determined, the more useful it is. Considering
that most of the LSM decrease after SVR
occurs early (at the end of therapy) [33] and
that LSM values do not change much
afterwards, it is plausible to assume that the
same predictions about LRE presented here
can be done using LSM values obtained right

FU Albumin >=4.4 g/dL

FULSM (kPa)

Figure 5. Nomogram to predict the risk of hepatocellular carcinoma (HCC) according to albumin and liver stiffness

measurement (LSM) at follow-up (FU).
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after finishing therapy. Another limitation is
that the current results can only be applied to
patients in which a LSM can be obtained and
it is reliable. However, the strength of our
study relies on being the first prospective
bicentric study reporting outcomes after SVR
of a large cohort of cACLD patients, Child
Pugh A, with a follow up to 3.5 years,
providing useful information about the
prognosis and simple prediction of events in
asymptomatic patients with advanced liver
disease.

In conclusion, the present study demonstrates
that in patients with cACLD who have
achieved SVR with DAA, HCC occurrence is
the most frequent liver-related complication.
Both albumin levels and LSM during follow
up can help to identify patients with a highest
risk of presenting HCC. Although patients
with LSM <10 kPa at follow up have a low
risk of presenting HCC, a zero-risk
subpopulation cannot be found, thus, HCC
surveillance needs to be considered for all
patients classified as having cACLD before
therapy.
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Durant el periode en qual s’han portat a terme els estudis de doctorat 1 la formacio

investigadora, la doctoranda ha rebut les segiients ajudes:

- Contracte predoctoral PFIS, Instituto de Salud Carlos III, 2015-2018
- Contracte Rio Hortega, Instituto de Salud Carlos III, 2019-present.

Els estudis que conformen la present tesi han estat finangats parcialment per:

- PI13/01289, P114/00331, PI15/00066, PI18/00079, PI18/00961 1 P118/00947 de

I’Instituto de Salud Carlos III i cofinangat per la Uni6 Europea (ERDF/ESF,

“Investing in your future” — Una manera de hacer Europa).

- Centro de Investigacion Biomédica en Red de Enfermedades Hepaticas y

Digestivas (CIBERehd), Instituto de Salud Carlos I1I, Madrid.
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Validating the Baveno VI recommendations for screening varices

To the Editor:

We read with great interest the recent article by Maurice et al.
[1], in which they essentially confirm the validity of the recent
Baveno VI recommendations regarding the use of transient
elastography and platelet count for the screening and surveil-
lance of gastroesophageal varices in patients with compensated
advanced chronic liver disease (cACLD) |2|. Based on preliminary
information from a few studies | 2|, the Baveno VI recommenda-
tions indicated that in patients with cACLD a liver stiffness mea-
surement <20 kPa and a platelet count >150,000 cells/pl have a
very low risk of having varices needing treatment (large varices)
and consequently can avoid screening endoscopy [2]. The guide-
lines also advise longitudinal follow-up of these patients by
annual repetition of transient elastography and platelet count,
advising screening endoscopy if liver stiffness increases or
platelets decrease.

The manuscript by Maurice et al is the first full report after
the publication of the Baveno VI Consensus report. In this study,
out of 310 cACLD patients included, 102 (33%) were within the
Baveno VI criteria and in this group, only two patients had large
varices, representing that from the total cohort studied only 0.6%
of patients with varices needing treatment would have been
missed (Table 1). In addition, the authors recognized that one
of these patients, who had unexpectedly high platelet levels, pre-
sented with a thalassaemia major after a prior splenectomy, and
consequently the recommendations could not be applied.
Another lesson to leamn from this study is that common sense
and careful consideration of confounding factors are the key to
having an adequate applicability of clinical recommendations.
Finally, another important contribution of Maurice et al.'s work
is that the guideline recommendations seemed to perform
equally well for patients with alcoholic or non-alcoholic fatty
liver disease. This information, which is greatly needed, should

be taken with caution due to the low number of patients of each
aetiology included.

In addition to the Maurice et al. study, many other studies
have already been reported following the publication of the
Baveno VI guidelines (Table 1). Apart from the initial report
by Perazzo et al. in this journal [4], up to seven more reports,
mainly presented in the recent EASL meeting at Barcelona are
now available. In summary, the Baveno VI recommendations
for avoiding screening of varices in cACLD patients are clearly
validated. In a total of more than 2500 patients with variable
prevalence of varices, only three patients with large varices
were missed after evaluating and applying the Baveno VI crite-
ria to 1000 patients. With this strategy, around 20% of endo-
scopies are spared, but unfortunately, up to 40% of unneeded
endoscopies would still be performed. Finally, although the
Baveno VI recommendations have been a first important step,
much work remains to be done. Additional classification rules
or algorithms to improve them, either by changing the cut-offs
of the present criteria or adding new non-invasive parameters
to them, are our next challenge.
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Table 1. Summary of studies evaluating performance of Baveno VI criteria for screening endoscopy (OGD) in patients with compensated advanced chronic liver

disease.
Study N Viral ALD Varices VNT Varices VNT 0GD 0GD
missed” missed” spared” unneeded®
Maurice et al [1] 310 55% 13% 23% 5% 3.5% 0.6% 33% 48%
Perazzo et al. [4] 97 - - 54% 0 6% 0 22% 29%
Tossetti et al. [5] 146 100% - 45% 8% 6% 0 27% 34%
Chang et al. 173 55% - 31% 8% - 1.7% 20% -
Thabut et al. 790 100% - - 10% 0 20% -
Paternostro et al. 135 47% 30% 65% 24% 3% 0 7% 30%
Silva et al. 112 80% 7% 48% 15% 1.8% 0 11% 43%
Cales et al. 287 26% 64% 44% 17% 2% 0 16.5% 415%
Ahmed et al 478 33% 36% - 1% - 0.5% 23% -
Total 2528 - - 41.5% 12% 4.5% 0.3% 20% 38%

N, total number of patients in the cohort; Viral, viral etiology; ALD, alcoholic liver disease; Varices, percentage of patients with any type of varices; VNT, varices needing

treatment (large varices); OGD, oesophago-gastro duodenoscopy.
" Abstracts of the 2016 EASL meeting.

* Percentage of varices and VNT missed by applying the Baveno VI criteria; n varices/total n patients.

& Percentage of patients within the Baveno VI criteria in which OGD could be spared.

¥ Percentage of patients out of the Baveno VI criteria without varices in which OGD was unneeded.
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