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Causes of death in the Swiss HIV Cohort 
study 459 deaths between 2005 and 2009

Ruppik M. et al. Changing patterns of causes of death in the SHCS 2005-
2009. CROI 2011. 



June 2017 Report

2,0%

3,0%

4,8% 5,4%
8,5%

11,2%

11,5%

16,1%

37,4%

Cause of death, n=868

Drug abuse

Suicide

Cardio-cerebro-vascular

Non HIV related infections

Non-AIDS malignancies (excluded
HCC)
Unknown

Other

Hepatic

HIV related





• US Veterans Affairs study analyzed prevalence of cirrhosis and decompensated cirrhosis 
among HIV patients in the registry (N = 24,040)

• Substantial increases in the prevalence of cirrhosis and decompensated cirrhosis in HIV/HCV-
coinfected patients vs HIV-monoinfected patients between 1996 and 2006

– Cirrhosis: 3.5%-13.2% (HIV/HCV-coinfected) vs 1.7%-2.2% (HIV-monoinfected)

– Decompensated cirrhosis: 1.9%-5.8% (HIV/HCV-coinfected) vs 1.1%-1.2% 
(HIV-monoinfected)

HCV, hepatitis C virus; HIV, human immunodeficiency virus.
Ioannou et al. Hepatology. 2013;57:249.

Increasing prevalence of cirrhosis and decompensated 
cirrhosis in HIV/HCV-coinfected veterans 
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Probability of survval according to predictors of 
death other than HIV infection

Pineda et al Hepatol 2005

Child P. Age

HDV status Hepatic decompensation

N°decompensation MELD



1. Esistenza nella stessa unità ospedaliera e/o collaborazione con una Divisione di Malatti Infettive in

ambito metropolitano dotata di reparto di degenza ordinaria e di Day Hospital, formalizzata

mediante atti dei Legali Rappresentanti.

2. La Clinica/Divisione di Malattie Infettive dovrà certificare di sottoporre, al momento della

rilevazione, a terapia antiretrovirale un numero non inferiore a 400 pazienti/anno in follow-up

attivo. Tale requisito garantisce la necessaria esperienza di management clinico dei pazienti.

3. Esistenza di collaborazione, formalizzata mediante atti dei Legali Rappresentanti, con un servizio

di Microbiologia e Virologia che, unitamente alle indagine batteriologiche, virologiche, micologiche

e parassitologiche, indispensabili per una corretta gestione dei pazienti immunocompromessi,

assicuri l'esecuzione di:

Test per la determinazione della Viremia plasmatica di HIV 

• Test genotipico delle mutazioni di resistenza di HIV 

• Viremia quantitativa di HCV e HBV 

• Ricerca di resistenza per i farmaci anti HBV

Requisiti dei Centri Trapianto autorizzati ad  eseguire  trapianti di fegato in soggetti con 
infezione da HIV 

(G.U. Serie Generale , n. 113 del 17 maggio 2011)



Requisiti dei Centri Trapianto autorizzati ad  eseguire  trapianti di fegato in soggetti con 
infezione da HIV 

Il Centro trapianti deve inoltre provvedere all'addestramento del personale sulla scrupolosa

adozione delle precauzioni universali, sulla possibilita' di introdurre in uso presidi di sicurezza

nonche’ garantire la disponibilita' dei farmaci necessari alla corretta applicazione della

profilassi post-esposizione (PPE) per gli operatori sanitari secondo i protocolli nazionali

attualmente vigenti.

(G.U. Serie Generale , n. 113 del 17 maggio 2011)



F) Criteri aggiuntivi di inclusione 

1. Infezione da HIV documentata

2. Capacita' di fornire/acquisire il Consenso informato

3. Pazienti mai trattati con terapia antiretrovirale con conta di linfociti CD4-, circolanti,

stabilmente ≥ 100/mmc.

4. Pazienti in terapia antiretrovirale, senza precedenti infezioni opportunistiche –”AIDS defining"

con conta dei linfociti CD4+ ≥ 100/mmc, stabile da almeno 6 mesi. HIV-1- RNA undetectable al

momento dell'inclusione in lista; e' ammessa la presenza di attiva replicazione virale di

HIV in pazienti con malattia epatica scompensata e, per tale motivo, intolleranti alla

terapia antiretrovirale purche' presentino una documentata risposta alla terapia

antiretrovirale nell'ultimo ciclo terapeutico.

5. Pazienti con storia di una o piu' patologie opportunistiche  "AIDS defining" devono avere conta dei   

linfociti CD4 ≥ 200/mmc, stabile  da almeno  6  mesi  e  HIV-RNA  undetectable,  se  in   

trattamento,  o documentata risposta alla terapia antiretrovirale  nell'ultimo  ciclo terapeutico 

6. Compliance al trattamento immunosoppressivo e  antiretrovirale  ed alla profilassi delle infezioni 

opportunistiche, se indicata. 

I pazienti verranno monitorati, a cura del centro che ha in carico il paziente, per CD4  e  HIV-RNA  

con  cadenza  trimestrale  durante  la permanenza in lista d'attesa. 

(G.U. Serie Generale , n. 113 del 17 maggio 2011)



G) Criteri di esclusione 

1.  Mancanza dei criteri immunologici e virologici di inclusione 

2. Storia di patologie opportunistiche per le quali non esistono al momento attuale opzioni

terapeutiche  efficaci  (Criptosporidiosi, Leucoencefalopatia    Multifocale    Progressiva,     

Infezioni     da Mycohacterium abscessus. etc.) 

3. Diagnosi di Sarcoma di Kaposi viscerale 

4. Storia di neoplasia (eccezion fatta per  carcinoma  baso-cellulare ed il carcinoma in situ della 

cervice  con  disease-free  documentata superiore ai 5 anni; la guarigione dalla patologia     

neoplastica dovra’ essere certificala da uno specialista oncologo) 

La perdita di uno o  piu'  criteri  di  inclusione  determina  uscita temporanea dalla lista fino al  

recupero  di  validita'  di  tutti  i criteri di inclusione. 

(G.U. Serie Generale , n. 113 del 17 maggio 2011)
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Centri Trapianto autorizzati

(G.U. Serie Generale , n. 113 del 17 maggio 2011)



HIV criteria for liver transplantation in IHV 
infected patients in Europe and the USA

Miro JM et al J.Hepatol 2015



Severity of Disease and 
death on the waitlist

58 HIV+ (1997-2002)

1359 HIV-

HIV+ HIV-

OLTx 15 (25,9%) 860(63,3%)

Non OLTx 43 499

Died 21(36,2%) 211 (15,5%)

Ragni MV et al Liver transpl 2005

The cumulative survival 880 days vs 1427



Severity of Disease and 
death on the waitlist

HIV+ HIV-

MELD 16±1,4 15±0,3

Bilirubin 6,6±1,2 5,7±0,2

creatinine 1,3±0,1 1,3±0,0

INR 1,5±0,1 1,5±0,0

Ragni MV et al Liver transpl 2005

12/21 (57.1%) dying from infection







Liver transplantation in HIV-infected patients: main
series of cases in the later ART era (2002-2008).

Survival rate%

Ragni  (2003) 24 87 75

Neff (2003) 16 100 80

Norris (2004) 14 79 70

deVera (2006) 27 - 48

Schereibman (2007) 15 73 67

Coffin (2007) 16 85 85

Spanish study (2008) 127 80 74

Grossi (2008) 60 58.3 -

N°
1 2years



Post LT Survival of HIV positive patients
coinfected with HBV

Author n
Survival (%)

1yr 3yrs

Fung  2004 3 100 -

Norris 2004 4 100 -

Duclos-Vallee 2006 5 100 -

Schreibman 2007 8 75 -

Roland 2007 5 100 -

Tateo 2009 13 100

Fung et al Liver Transplant 2004, Norris et al Liver Transplant 2004, 
Duclos-Vallee et al J Hepatol 2006, Schreibman et al Transplantation 2007,
Roland et al Am J Transplant 2007, Tateo et al AIDS 2009



Post LT Survival of HIV positive patients
coinfected with HBV

HIV pos 22
HIV neg 20

Coffin CS et al Am, J Transpl. 2010

Anadol E et al AIDS Research and Treatment 2012



Cumulative patient survival in HIV/HCV-coinfected LT 
recipients in USA, Spain, France, Italy, Germany

USA

Spain

France

Italy

Germany

Stock  PG et al Hepatology 2015



Patient survival after transplantation in HIV/HCV-
coinfected and HCV monoinfected liver recipients in 

France, Spain and USA

Miro JM et al J.Hepatol 2015



Predictive factors of mortality in HIV/HCV coinfected 
liver recipients  in the French,Spanish, and US cohorts

Miro JM et al J.Hepatol 2015



Patient and graft survival
HIV+ vs HIV-

Patient survval

Graft survival

Locke JE et al Transplantation 2016

55.8%

72.1%

51.3%

68.4%



Patient survival
by Transplant Era and HCV Status

Locke JE et al Transplantation 2016



Higher rate and more severe recurrence
of HCV after LT in HIV+

Duclos-Vallèè et al Hepatology 2008                          Antonini et al Am.J.Transpl 2011

Progression to Fibrosis after LT for
HCV with or  without HIV infection

Very severe HCV recurrence
Fibrosis Cholestatic Hepatitis
20% FCS in HIV+ vs 5% in HIV-

months



Treatment of HCV re-infection in OLT with 

pegylated interferon plus ribavirin

Samuel D J.Hepatol 2008





Sofosbuvir and Daclatasvir in Mono and HIV infected
with recurrent Hepatitis C after Liver Transplant

Castells L et al Ann.Hepatol. 2017



Transplantation 2018

October 2013-Dicember 2015
29pts

Median delay LT-tx 37.5m IQR 14.4-99.2

37.9% developed infections
Cirrhosis and FCH first month



Guaraldi G et al Open Forum Infectious Diseases 2017



Successful DAAs treatment of HCV/HIV-coinfected
patients before and after liver transplantation

Patients on the liver transplant waiting list SVR 79,2%

Grottenthaler JM et al Plos one 2018



Successful DAAs treatment of HCV/HIV-coinfected
patients before and after liver transplantation

Patients on the liver transplant waiting list SVR 79,2%

Grottenthaler JM et al Plos one 2018



HCC e trapianto di fegato in HIV+

5 pazienti HIV in lista
- 1 per cirrosi HCV (eradicata con DAA)
- 3 per HCC su cirrosi HCV (2 eradicati con DAA, 1 eradicato con PEG-
IFN + RBV)
- 1 per HCC su cirrosi HBV

HCC/HCV

HCC/HBV HCV

Casistica S.Orsola



2003-2008: 147 listed for HCC in France: 65 (75%) HIV- and 21 (24%) HIV+ 



Significant higher rate of Drop-out 
on waiting-list in HIV+ patients

Drop-out 5/21 (23%) in HIV+ vs 7/65 (10%) in HIV-





2004-2009: 30 HIV+ vs 125 HIV-

one of the three transplant centers (Udine: eight cases, mean
waiting time in list: 2.1 months).

A high proportion of patients needed a tumor down-stag-
ing to fulfill UCSF inclusion criteria for LT. We suggest that ag-
gressive treatment of HCCwith liver resection, TACE, and RFA
is necessary and is able to qualify patients for LT treatment.

Regardless, thedown-staging tumorprocedures andpath-
ological specimen examination showed that 26.7% of HIV-in-
fected patients and 43.2% of HIV-uninfected patients were
outsideMC, and 20%ofHIV-infected patients and 36%ofHIV-
uninfected patients were outside UCSF criteria. This gap be-
tween preoperative and histological evaluation can be the
result of an underestimation of number and size of HCC nod-

ules on the pre-LT imaging. This unavoidable deviation to in-
clusion criteria did not appear to impair outcome; therefore,
wethink, in respect toourpreviousexperience [16,17,24,25],
that a push toward wider criteria for LT in patients with HCC
can be made and definitively we believe that MC can be sub-
stituted with UCSF criteria also in HIV-infected patients.

In the post-LT period, no HIV-infected patients developed
AIDS-defining events. It appears very important in our experi-
ence to permit an early HAART resumption post-LT. This should
prevent theCD4cellcountdeclinesecondary toHIVreplicationas
wellasdecreasetheriskofhepatitis Cvirusrecurrence that iscon-
sequent to reduced cellular immune function [26].

Pharmacokinetic interactions between protease inhibi-
tors (PI), as part of HAART, and immunosuppressive drugs are
critical elements in the management of HIV-infected patients
after LT.More rapid increases in immunosuppressive drug se-
rum levels are observed after initiating ritonavir-boosted PI
therapy post-LT than when using unboosted PI [26]. Thus, we
prefer this class of PI to lower pharmacological interferences,
and in the near future, new drugs, such as entry and integra-
tion inhibitors, change the post-LT outcome in HIV-positive
patients obtaining anoptimal HIV control with lowpharmaco-
logical interference [27, 28].

Themain limitationofthis study is thatwedidnotperforman
intent-to-treat analysis that could have offered important infor-
mation both about the drop-out on the waiting list and on the
HCC progression in HIV-coinfected patients. Nevertheless, we
analyzed only thedrop-out rate andwedid not find anydiffer-
ence between the HIV-infected and -uninfected patients. Fur-
thermore, in this study, three different transplant centers
were involved,withdifferentwaiting lists anddifferent alloca-
tion systems. Thus, we preferred not to perform an intent-to-
treat analysis because of the variability in list management of
the three centers that could have been a bias for the study.

We were able to demonstrate that time to HCC recurrence
was longer in HIV-infected patients, but mortality was similar in

Figure 1. HCC recurrence-free survival of HIV-infected and HIV-
uninfected patients.

Figure2. Overall survivalofHIV-infectedandHIV-uninfectedpatients.

Figure3. Overall survival ofHIV-infected andHIV-uninfected pa-
tients within Milan criteria after pathological examination.

598 Liver Transplantation for HCC in HIV Patients
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one of the three transplant centers (Udine: eight cases, mean
waiting time in list: 2.1months).

A high proportion of patients needed a tumor down-stag-
ing to fulfill UCSF inclusion criteria for LT. We suggest that ag-
gressive treatment of HCCwith liver resection, TACE, and RFA
is necessary and is able to qualify patients for LT treatment.

Regardless, thedown-staging tumorprocedures andpath-
ological specimen examination showed that 26.7% of HIV-in-
fected patients and 43.2% of HIV-uninfected patients were
outsideMC, and 20%ofHIV-infected patients and 36%ofHIV-
uninfected patients were outside UCSF criteria. This gap be-
tween preoperative and histological evaluation can be the
result of an underestimation of number and size of HCC nod-

ules on the pre-LT imaging. This unavoidable deviation to in-
clusion criteria did not appear to impair outcome; therefore,
wethink, in respect toourpreviousexperience [16,17,24,25],
that a push toward wider criteria for LT in patients with HCC
can be made and definitively we believe that MC can be sub-
stituted with UCSF criteria also in HIV-infected patients.

In the post-LT period, no HIV-infected patients developed
AIDS-defining events. It appears very important in our experi-
ence to permit an early HAART resumption post-LT. This should
prevent theCD4cellcountdeclinesecondarytoHIVreplicationas
wellasdecreasetheriskofhepatitis Cvirusrecurrence that iscon-
sequent to reduced cellular immune function [26].

Pharmacokinetic interactions between protease inhibi-
tors (PI), as part of HAART, and immunosuppressive drugs are
critical elements in the management of HIV-infected patients
after LT.More rapid increases in immunosuppressive drug se-
rum levels are observed after initiating ritonavir-boosted PI
therapy post-LT than when using unboosted PI [26]. Thus, we
prefer this class of PI to lower pharmacological interferences,
and in the near future, new drugs, such as entry and integra-
tion inhibitors, change the post-LT outcome in HIV-positive
patients obtaining anoptimal HIV control with lowpharmaco-
logical interference [27, 28].

Themain limitationofthis study is thatwedidnotperforman
intent-to-treat analysis that could have offered important infor-
mation both about the drop-out on the waiting list and on the
HCC progression in HIV-coinfected patients. Nevertheless, we
analyzed only the drop-out rate andwedid not find anydiffer-
ence between the HIV-infected and -uninfected patients. Fur-
thermore, in this study, three different transplant centers
were involved,withdifferentwaiting lists anddifferent alloca-
tion systems. Thus, we preferred not to perform an intent-to-
treat analysis because of the variability in list management of
the three centers that could have been a bias for the study.

We were able to demonstrate that time to HCC recurrence
was longer in HIV-infected patients, but mortality was similar in

Figure 1. HCC recurrence-free survival of HIV-infected and HIV-
uninfected patients.

Figure2. OverallsurvivalofHIV-infectedandHIV-uninfectedpatients.

Figure3. Overall survival ofHIV-infected andHIV-uninfected pa-
tients within Milan criteria after pathological examination.
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2002-2014: Spanish Multicentric Study:

74 HIV+ vs 222 HIV- trasplanted for HCC

Aguero F et al Hepatology 2016







Drug-drug Interactions
Drug-drug interactions 

(www.hiv-druginteractions.org) www.hiv-druginteractions.org



Drug-drug Interactions EASL 2018



The known interaction 
between DCV and 
UDCA seems to 
have led to a 
complete loss of 
therapeutic 
efficacy of DCV.

Careful monitoring of 
co-medication is 
mandatory in 
patients treated 
with DAAs after 
LT.

• TDM can play a key role in this setting, allowing 
an early identification and correction of sub-
optimal drug exposition.



Liver transplantation from HIV+ donor to 
HIV+ recipient

UK Swizerland U.S.

Transplant
year

2011 2015 2016

Pubblication NEJM Letter to 
editor

AJT case 
report

News 
articles

Outcomes Transiet HIV 
viral increase
No rejection
reported

HIV viral
suppression
No rejection
reported

-

Patient
survival

3y 5m -

Hathorn N.Engl.J.Med. 2016, Calmy Am.J. Transplant 2016, 
http://www.hopkindmedicine.org





Donatore deceduto con 
Infezione da HIV

Modifica dell'articolo 3 del decreto 2 agosto 2002, recante: «Criteri e 
modalita' per la certificazione dell'idoneita' degli organi prelevati al 

trapianto (art. 14, comma 5, legge 1 aprile 1999, n. 91)». 

(GU Serie Generale n.56 del 08-03-2018)

Criteri aggiuntivi di eleggibilità del donatore deceduto con infezione da HIV

• Storia conosciuta di infezione da HIV
• Se in ART. disponibilità degli schemi terapeutici effettuati
• Nessuna evidenza di patologie opportunistiche e/o neoplasia correlata all’infezione 

da HIV in atto
• Idoneità dell’organo documentata istologicamente
• Possibilità da parte dell’equipe infettivologica di individuare un adeguato regime 

ART da iniziare nel ricevente, sulla base della storia clinica e farmacologica del 
donatore e del ricevente, assicurando che tale regime sarà tollerato, efficace e 
sicuro

• Carica virale e conta CD4: nessuna restrizione

http://www.gazzettaufficiale.it/eli/gu/2018/03/08/56/sg/pdf


Current  doubts

 HIV superinfection from donor to recipient

 Different HIV subtypes and viral tropism

 Drug resistance transmission

 Antiretroviral Therapy

 Ethic problems


