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Hosp. Clinic-IDIBAPS-Univ. of Barcelona, Barcelona, Spain

ESLD first cause of death in 
HCV/HIV coinfected patients

Barcelona Hospital Clinic
HIV cohort (1983-2017)
8,500 patients (historical cohort)

5,000 active patients
4,800 on cART (>90% VL BDL)

27% HCV coinfection
6% HBV coinfection

ESLD first cause of death in 
HCV/HIV coinfected patients
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HIV-infected patients with ESOD 
are routinely evaluated for SOT

Multidisciplinary approach
Prospective evaluation



Evaluation for Liver, Kidney, and Heart Transplantation 
of Spanish HIV-1–Infected Patients With ESOD

Hosp. Clinic, Barcelona (Spain) between 2000-2017

• Liver transplantation
- No. patients / No. admitted WL
- No. transplanted

290 / 75
32 (11%)

• Kidney (Pancreas) transplantation
- No. patients / No. admitted WL
- No. who underwent transplant

• Heart transplantation
- No. patients / No. admitted WL 
- No. who underwent transplant

30 (3) / 24 (3)
15 (1) (50%)

4 / 3
3



European Experience in LT in HIV-infected Patients

Outline

• HIV inclusion criteria for LT
• Natural history of liver transplantation  
• Anti-HCV Therapy. Role DAA
• Antiretroviral therapy
• Concluding remarks



HIV Criteria for SOT: European and U.S. 
Recommendations 

C events
- OIs
- Neoplasms
CD4 count
- OLT
- Other SOT
VL BDL**

Some*
No

>100
>200
Yes

Spain1 Italy2 U.K.3 U.S.A.4

No <1 yr.
No

>100+/>200
>200
Yes

No after
IR-cART

>100+/>200
>200
Yes

Most*
KS*

>100
>200
Yes

1Miró, EIMC, 2005; 2Centro Nazionale Trapianti, 2004; 3Brook, HIV Med. 
2005/2006; 4CCTAT, Am J Transplant, 2004, 2008, 2011.

* Spain: TB, PCP or candidasis; USA: Only PML, cryptosporidiosis, MDR fungal Infections, NHL and vKS are exclusion criteria. 
** If VL was detectable, post-OLT suppression predicted in all cases. +DC=Decompensated cirrhosis; PHT: portal hypertension.

2018 Guidelines will 
include a section of 
SOT in HIV-infection 

as part of routine 
clinical care
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FIPSE-Funded Clinical Trial:
Liver Transplantation (N=250)

in Spanish HIV-Infected Patients
at 23 Spanish Transplant Centers (2002-12)

PI: José M. Miró (H. Clinic, Barcelona, Spain)
Co-PI: Spanish Transplant Centers
AEC-GESIDA / GESITRA (SEIMC)

SETH / ONT / SPNS (MSC)



Geographic Distribution of the 23 Hospitals Participating 
in the LT-HIV FIPSE/GESIDA Cohort Study (2002-12)

Andalusia: 4

Madrid: 4

Valencia: 1

Catalonia: 3

Canary Islands: 1

Aragon: 1

Basque Country: 1
Galicia: 2
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Asturias: 1

Cantabria: 1

Murcia: 1

Extremadura: 1

Castilla-León: 1

Navarra: 1

Models of OLT in HIV Infected Patients
- USA: NIH-Trial in selected sites
- E.U. countries: selected sites
- Spain: All sites (N=275 cases & 825 controls)





Case (N=84) - Control (N=252) Study:  Survival After OLT in 
HCV-Infected Patients According to HIV Status

54% (42-64%)54% (42-64%)

72% (66-77%)72% (66-77%)

90% (86-93%)90% (86-93%)

88% (79-93%)88% (79-93%)

HCV mono-infected

HCV/HIV co-infected



Cause of Death in HCV-infected LT Recipients
Spanish prospective, multicenter, cohort study (FIPSE Study)

Preliminary results (2002-2006; end of follow-up: 2010)

Cause of death HCV/HIV
(n = 84)

HCV
(n = 252)

p value

HCV recurrence 18 (21%) 31 (12%) 0.049
Infection 7 (8%) 15 (6%) NS
Tumors 3 (4%) 4 (2%) NS
Technical problems 0 6 (2%) NS
Other 8 (10%) 19 (8%) NS

Miro JM on behalf FIPSE. Am J Transpl; 2012; 12:1866-76



RESULTS
Predictors of post-OLT mortality in HCV/HIV co-infected patients

All variables: pre-, peri-, and post-OLT
p

value
Hazard ratio 

(95% CI)
HCV genotype 1 0.008 2.98 (1.32-6.76)

Donor risk index <0.001 9.48 (2.75-32.73)
Negative plasma HCV RNA viral load at 
any time (before or after OLT) 0.009 0.14 (0.03-0.62)

Recipient age, gender, BMI, CD4, MELD & Child scores, HBV coinfection, Center with <1 OLT in HIV-infected patients/year, donor 
age, non-craneal trauma as cause of donor brain death, acute and chronic rejection, SVR to anti-HCV Rx , Pre-OLT and post-OLT 

peak HCV viral load, severe infection, invasive fungal infection and HCC were not associated with death. 

Miro JM on behalf the FIPSE cohort. Am J Transplant. 2012.



RESULTS

p
value

Hazard ratio 
(95% CI)

Pre-OLT MELD score 0.023 1.06 (1.02-1.11)

Center with <1 OLTs in HIV+/year 0.009 2.82 (1.30-6.94)

HCV genotype 1 0.029 2.27 (1.09-4.76)

Risk score for mortality = exp [ 0.81966* if HCV Genotype 1 + 0.05748 * Pre-
OLT MELD + 1.03540 if Center < 1 OLT in HIV+/year]

Predictors of post-OLT mortality in HCV/HIV co-infected patients
Only Pre-OLT variables

Miro JM on behalf the FIPSE cohort. Am J Transplant. 2012.



0 1 2 3 4 5
0.00

0.25

0.50

0.75

1.00
>1.07795
<= 1.07795

>1.07795 24 17 8 6 5 2
<= 1.07795 60 55 50 45 29 16

Years

Fr
ac

tio
n 

su
rv

iv
al

Post-OLT Survival in HCV/HIV Co-infected Patients 
According to their Risk Score (RS) for Mortality

Low Risk 
RS ≤ 1.077

N=60

High Risk 
RS > 1.077

N=24 17% (5-35%)

69% (54-80%)

93% (83-97%)

74% (51-87%)

Miro JM on behalf the FIPSE cohort. Am J Transplant. 2012.
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Preliminary HCV-HIV Analysis

• HCV-HIV co-infected (n=81) vs HCV mono-infected 
(n=213)
– Controls: HCV mono-infected recipients matched on study site; 

single vs dual organ transplant; HCC

• Predictors of patient and graft survival
Terrault et al, Liver Transplantation. 2012



Patient Survival: HCV 

P=0.01
P=0.01

HCV mono-infected                     N=135                                  N=67                                   N=22        

HCV-HIV co-infected                   N=46                                    N=28                                   N=14
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Mortality Predictors in HCV/HIV 
co-infected Recipients in USA

Predictor 
Multivariate Analysis

Predictor 
Multivariate Analysis

Hazard Ratio 
(95% CI)

Hazard Ratio 
(95% CI)

P 
value

P 
value

Dual Kidney-Liver 5.5 (1.8, 16.9) 0.003
HCV+ Donor 4.5 (1.8,11.2) 0.001
BMI at Listing <21 2.7 (1.0, 7.3) 0.05
Treated Acute Rejection 2.9 (1.2, 7.0) 0.02

Terrault et al, Liver Transplantation. 2012



Stock P & Terrault N. Hepatology, 2015.

Cumulative Patient Survival at 5 yr. in HIV-HCV Infected 
LT Recipients in the pre-DAA era



Survival of OLT in HCV/HIV-
Coinfected Recipients in the 

pre-DAA era

Lower than HIV-negative recipients
but still acceptable



Is liver transplantation (LT) 
feasible in HIV-infected patients 
with hepatocellular carcinoma 

(HCC)?

Limited data



Hepatology. 2016;63:488-498



Similar HCC recurrence in LT recipients with and 
without HIV infection

20%

19%

Microscopic vascular invasion was the only 
variable associated with HCC recurrence 

HR (95%CI) 3.40 (1.34-8.64)



Similar survival after LT in patients with and 
without HIV infection

73%

67%

HCV coinfection (HR 7.79 [1.07-56]) and 
maximum nodule diameter >3 cm (HR 1.72 [1.02-
2.89]) were the variables associated with death



Is liver retransplantation (reLT) 
feasible in HIV-infected 

recipients?

Limited data





Probability of survival after reLT in HIV-infected Recipients
Gastaka M on behalf the FIPSE cohort. Am J Transplant. 2012; 2465-78.

64%

42%



Probability of survival in patients with negative HCV 
RNA (B) and in positive HCV RNA (C) at reLT

Gastaka M on behalf the FIPSE cohort. Am J Transplant. 2012; 2465-78.

HCV RNA - HCV RNA +

65%

22%
72.5%

80%



NEAT 023: Patients with Liver Retransplantation  (reLT) 
According to the Participant Country (1997-2012)

Spain
USA
Italy
Germany
UK
Argentina
Portugal
Switzerland
Total

270
125
118
30
24
10
13
10
600

Number 
Primary LT

Number 
reLT (%)

14 (5)
9 (7)
5 (4)

4 (13)
2 (8)
1 (11)
1 (8)

1 (10)
37 (6)



Overall patient survival rate after reLT

51% (34,65)

Agüero F, et al. Am J Transplant, 2016.



Patient survival rates according to HCV RNA 
status at reLT 

P=0.008

80% (50,93)

42% (20,62)

→ The indication for reLT in HCV-
HIV LT recipients should be 

reassessed in the era of DAA

Agüero F, et al. Am J Transplant, 2016
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What is the efficacy of Peg-INF plus 
RBV for treating recurrent HCV after 

OLT in HIV/HCV-coinfected 
recipients?

Very low for HCV GT 1/4
Limited data with DAAs



§ Peg-INF+RBV was started in 39 of 89 HCV-HIV OLT recipients (44%).
§ Rates of SVR according to HCV genotypes:

Efficacy of anti-HCV Rx in HCV/HIV Coinfected 
Recipients: The NIH Cohort (N=39)

SVR = Sustained response.  

Genotype Non-1
N=6

2 (33%)

Overall
N=37

5 (14%)

Genotype 1
N=31

3 (10%)

Modified ITT analysis

Terrault N et al. Am J Transplant. 2014 Mar 17. doi: 10.1111/ajt.12668. [Epub ahead of print]



No HCV treatment

n=65 (44%)
HCV treatment
N=84 (56%)*

HCV treatment
• Only INF n=3
• Classic INF+RBV=1
• Ongoing n=2

N=78
Finished 48-week therapy n=34 (44%)
Premature discontinuation  n=44 (56%)**
- Toxicity, n=17 (22%)***
- Lack of efficacy, n=20 (26%)
- Death, n=5 (6%)
- Other, n=2 (2%)

No HCV treatment

n=240 (54%)
HCV treatment
N=207 (46%)*

HCV treatment
• Ongoing n=31

N=176
Finished 48-week therapy n=107 (61%)
Premature discontinuation n=69 (39%)**
- Toxicity, n=19 (11%)***
- Lack of efficacy, n=37 (21%)
- Death, n=4 (2%)
- Other, n=2 (1%)
- Unknown, n=7 (4%)

HIV/HCV+
n=149

HCV+
n=447

*P=0.042; ** P=0.016; ***P=0.034

Spanish Cohort (Castells L, J Hepatol, 2015)
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HCV-monoinfected patients

Survival After Anti-HCV Therapy

P=0.001 

92 (81-99)

60 (47-73)

SVR

No SVR

HCV/HIV-coinfected patients

79 (56-96)

43 (27-60)

P=0.0219 

SVR

No SVR

Castells L et al. J Hepatol. 2015; 62: 92–100



What is the efficacy of therapy with 
new DAAs for treating recurrent 
HCV infection after OLT in HCV-

monoinfected recipients?

It seems similar to that seen 
in HIV-negative recipients



Studies with Sofosbuvir-based anti-HCV Therapy to 
Treat HCV Recurrence in HCV/HIV LT Recipients

N. cases Fibrosis 
stage

SVR12 rates

US, single center1 9 ≤F2 87.5%

Europe, multicenter2 20 F3/F4 89%

Spain, single center3 11 F3/F4 100%

1. Grant JL et al. AIDS 2016, 30:93–98; 2. Campos-Varela I et al Aliment Pharmacol Ther. 2016, on line;  
3. Londoño M et al. JAC 2016 submitted.

1. Grant JL et al. AIDS 2016, 30:93–98; 2. Campos-Varela I et al Aliment Pharmacol Ther. 2016, on line;  
3. Londoño M et al. JAC 2016 submitted.



Treatment of severe recurrent HCV after LT in HIV-
infected patients using Sofosbuvir-based therapy*
Campos-Varela I et al. Aliment Pharmacol Ther. 2016 Apr 21. doi: 10.1111/apt.13629. [Epub ahead of print]

SVR≈90%

*SOF+RBV, 11; SOF+DCV+RBV, 5; SOF+SIM+RBV, 3 and SOF+RBV+Peg-INF 1 case. 
Sofosbuvir was given a median time of 24 weeks



SVR was associated with an improvement of laboratory 
test scores over time in LT HIV-infected recipients
Campos-Varela I et al. Aliment Pharmacol Ther. 2016 Apr 21. doi: 10.1111/apt.13629. [Epub ahead of print]



Manzardo C et al. CROI 2017 Abstract P#540

Interferon-free therapy is effective and safe for HCV 
recurrence in HCV/HIV LT recipients: the FIPSE cohort

SVR in HIV+ = 94%SVR in HIV- = 95%

N = 47 DAAN = 148 DAA

250 HIV+750 HIV -
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Guidelines Chair and Coordinator: Jens D. Lundgren, Copenhagen, 
Assistant Coordinator: Lene Ryom, Copenhagen, Denmark 
ART Panel Chair: José M. Gatell Barcelona
ART Panel Vice-Chair: Anton Pozniak London
Young scientist: Christian Manzardo Barcelona

http://www.eacsociety.org, free App

Dolutegravir

Elvitegravir

Raltegravir

Rilpivirine

Darunavir/r

STR

STR

STR



Raltegravir-based ART Avoids PK Interactions 
Between Immunosuppressants and ARTs

•
•

• Raltegravir*-based cART (2 NUCs)
(Tricot L et al. Am J Transplant. 2009; 9:1-7)
- Preliminary experience in 13 patients (OLT, 8; RT, 5) 
- No DDIs between RAL and CsA, FK and Sirolimus
- No episodes of acute rejection

• Maraviroc**-based cART (2 NUCs)
• Enfuvirtide-based cART (3 NUCs)

*and probably Dolutegravir; **Maraviroc has anti-rejection properties.



47

Drug–Drug Interactions (DDI) of IS with ARVs



48

www.hep-druginteractions.org  (March’16)

Drug–Drug Interactions (DDI) of DAAs with ARVs

Potential for ledipasvir (LDV)-mediated increase in tenofovir levels, especially if tenofovir 
used with RTV. Avoid LDV if CrCl < 60 mL/min or if receiving tenofovir with RTV-boosted PI 
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Conclusions
• LT evaluation in HIV-infected patients with ESLD is currently 
part of routine clinical care.
• Survival of LT in HIV/HCV-coinfected recipients with SVR 
treated with Peg-INF plus RBV is 80% at 5-yr and similar to that 
seen in HCV monoinfected recipients.
• SVR rates in HCV/HIV LT recipients with INF-free regimens 
are >90% and similar to that seen in HCV monoinfected patients.
• LT is effective for HIV-infected patients with HCC.
• But … there are new challenges in this field … 



• Long-term (10 yr.) outcomes in SVR
• Cancer de novo risk
• Predictors of acute rejection 
• Best ART regimen (DTG*, MVC**, TAF)
• HIV D+ / R+ Transplantation

New Challenges in Liver 
Transplantation in HIV-infected Patients

*3TC+Dolutegravir; **Maraviroc has anti-rejection properties.



# SCR BSL Day 2 Day 4 Day 7 Day 10 W.2 W.3 W.4 W.6 W.8 W.12 W.24

1 5.584 10.909 3.701 383 101 71 <50 <50 <50 <50 <50 <50 <50

2 8.887 10.233 5.671 318 <50 <50 <50 <50 <50 <50 <50 <50 <50

3 67.335 151.569 37.604 1.565 1.178 266 97 53 <50 <50 <50 <50 <50

4 99.291 148.370 11.797 3.303 432 179 178 55 <50 <50 <50 <50 <50

5 34.362 20.544 4.680 1.292 570 168 107 <50 <50 <50 <50 <50 <50

6 16.024 14.499 3.754 1.634 162 <50 <50 <50 <50 <50 <50 <50 <50

7 37.604 18.597 2.948 819 61 <50 <50 <50 <50 <50 <50 <50 <50

8 25.071 24.368 6.264 1.377 Not done 268 105 <50 <50 <50 <50 <50 <50

9 14.707 10.832 Not done 516 202 <50 <50 <50 <50 <50 <50 <50 <50

10 10.679 7.978 5.671 318 <50 <50 <50 <50 <50 <50 <50 <50 <50

11 50.089 273.676 160.974 68.129 3.880 2.247 784 290 288 147 <50 <50 <50

12 13.508 64.103 3.496 3.296 135 351 351 84 67 <50 <50 <50 <50

13 28.093 33.829 37.350 26.343 539 268 61 <50 <50 <50 <50 <50 <50

14 15.348 15.151 3.994 791 198 98 <50 61 64 <50 <50 <50 <50

15 23.185 23.500 15.830 4.217 192 69 <50 <50 <50 Not done <50 <50 <50

16 11.377 3.910 370 97 143 <50 <50 <50 <50 <50 <50 <50 <50

17 39.100 25.828 11.879 1.970 460 147 52 <50 <50 <50 <50 <50 <50

18 60.77
1 73.069 31.170 2.174 692 358 156 <50 <50 <50 <50 <50 <50

19 82.80
3

106.32
0 35.517 2.902 897 352 168 76 <50 <50 <50 <50 <50

20 5.190 7.368 3.433 147 56 <50 <50 <50 <50 <50 <50 <50 <50

PADDLE Study: DTG+3TC
Viral Suppression at Week 24

Cahn et al. EACS 2015; Barcelona, Spain. Abstract LBPS4/1.

From	Week	8	onwards	all	patients	had	pVL	<	50	copies/mL

EACS 2015 # LBPS4/1



PARTICIPATING CENTERS:
Hosp. de Bellvitge - U.B. (Barcelona) 
Hosp. Ramon y Cajal (Madrid)
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Hosp. Clinic - IDIBAPS, CIBERehd - U.B. (Barcelona)  
Hosp. Univ. Gregorio Marañón (Madrid) 
Hosp. Univ. Virgen del Rocío (Sevilla) 
Hosp. Univ. La Fe (Valencia)
Hosp. Univ. Reina Sofia (Córdoba)
Hosp. Univ. Central de Asturias (Oviedo)
Hosp. Univ. Virgen de la Arrixaca (Murcia)
Hosp. Carlos Haya (Málaga)
Hosp. 12 de Octubre (Madrid)
Hosp. Univ. Juan Canalejo (La Coruña)
Hosp. Univ. Marqués de Valdecilla (Santander) 
Hosp. Univ. Santiago de Compostela (La Coruña)
Hosp. Clínico Lozano Blesa (Zaragoza)
Hosp. Univ. Virgen de las Nieves (Granada)
Clínica Universitaria de Navarra (Pamplona)
Hosp. Ntra. Sra. de la Candelaria (Tenerife)
Hosp. Univ. Río Hortega (Valladolid)
Hosp. Univ. Puerta de Hierro (Madrid)
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