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BACKGROUND: Liver transplantation (LT) using organs donated
after cardiac death (DCD) is increasing due, in large part, to a shortage
of organs. The outcome of using DCD organs in recipients with hep-
atits C virus (HCV) infection remains unclear due to the limited
experience and number of publications addressing this issue.
OBJECTIVE: To evaluate the clinical outcomes of DCD versus dona-
tion after brain death (DBD) in HCV-positive patients undergoing LT.
METHODS: Studies comparing DCD versus DBD LT in HCV-positive
patients were identified based on systematic searches of seven elec-
tronic databases and multiple sources of gray literature.

RESULTS: The search identified 58 citations, including three studies,
with 324 patients meeting eligibility criteria. The use of DCD livers
was associated with a significantly higher risk of primary nonfunction
(RR 5.49 [95% CI 1.53 to 19.64]; P=0.009; I2=0%), while not associ-
ated with a significantly different patient survival (RR 0.89 [95% CI
0.37 to 2.11]; P=0.79; 1*=51%), graft survival (RR 0.40 [95% CI 0.14 to
1.11]; P=0.08; I=34%), rate of recurrence of severe HCV infection
(RR 2.74 [95% CI 0.36 to 20.92]; P=0.33; [2=84%), retransplantation
or liver disease-related death (RR 1.79 [95% CI 0.66 to 4.84]; P=0.25;
12=44%), and biliary complications.

CONCLUSIONS: While the literature and quality of studies assessing
DCD versus DBD grafts are limited, there was significantly more pri-
mary nonfunction and a trend toward decreased graft survival, but no
significant difference in biliary complications or recipient mortality
rates between DCD and DBD LT in patients with HCV infection.
There is insufficient literature on the topic to draw any definitive
conclusions.
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Comparer les issues du don d’organe aprés un déces
cardiaque plutot qu’apres un déces cérébral chez
des greffés du foie atteints d’hépatite C : une
analyse systématique et une méta-analyse

HISTORIQUE : La transplantation hépatique (TH) au moyen de
dons d’organes apres un déces cardiaque (DDCa) augmente, en grande
partie a cause d’une pénurie d’organes. Les issues de l'utilisation
d’organes DDCa chez des greffés atteints d'une infection par le virus de
I'hépatite C (VHC) demeure nébuleux, en raison de 'expérience limi-
tée et du peu de publications sur la question.

OBJECTIF : Evaluer les issues cliniques du DDCa par rapport au don
d’organe apres un déces cérébral (DDC€) chez des patients positifs au
VHC qui ont subi une TH.

METHODOLOGIE : Les chercheurs ont extrait les études comparant
la TH DDCa et la TH DDCé chez des patients positifs au VHC au
moyen de recherches systématiques menées dans sept bases de données
électroniques et de multiples sources de non publiées.

RESULTATS : La recherche a permis d’extraire 58 citations, dont trois
études comptant 324 patients qui respectaient les critéres d’admissibilité.
Le recours a des foies DDCa s’associait a un risque significativement
plus élevé de non-fonction primaire (RR 5,49 [95 % IC 1,53 a 19,64];
P=0,009; I2= 0 %), mais la différence n’était pas significative sur le
plan de la survie des patients (RR 0,89 [95 % IC 0,37 a 2,11]; P=0,79;
12=51 %), de la survie aprés la transplantation (RR 0,40 [95 % IC
0,14 a 1,11]; P=0,08; 12=34 %), du taux de récurrence de grave infec-
tion par le VHC (RR 2,74 [95 % IC 0,36 4 20,92]; P=0,33; [2=84 %),
des nouvelle transplantations ou des déces liés a I'insuffisance hépa-
tique (RR 1,79 [95 % IC 0,66 a 4,84]; P=0,25; 1°=44 %) et des compli-
cations biliaires.

CONCLUSIONS : Les publications et la qualité des études évaluant
les TH DDCa par rapport aux TH DDC¢ sont limitées. Toutefois, on
observait une non-fonction primaire beaucoup plus importante et une
tendance vers une diminution de la survie aprés la transplantation,
mais aucune différence significative sur le plan des complications
biliaires ou des déces chez les greffés infectés par le VHC apres un
DDCa ou un DDCé. Les publications sont insuffisantes pour qu'il soit
possible de tirer des conclusions définitives.

iver transplantation (LT) is a life-saving modality for treating

well-selected patients with acute liver failure, end-stage liver dis-
ease, certain metabolic disorders and early hepatocellular carcinoma.
The current practice of LT is limited by the significant disparity
between organ availability and the number of patients awaiting trans-
plantation. Donation after cardiac death (DCD) has become a signifi-
cant source of transplantable organs in an attempt to expand the
donor pool and increase organ supply (1-4). While DCD allografts

have the potential to help address the disparity between organ avail-
ability and the number of patients awaiting LT, their use has been
associated with higher rates of graft failure and biliary complication,
particularly ischemic cholangiopathy, compared with donation after
brain death (DBD) allografts (5,6).

Hepatitis C virus (HCV) infection is currently a leading indication
for LT, constituting approximately 30% to 50% of all transplants
(7-10). Previous studies have suggested that HCV-positive recipients
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of DBD LT have worse outcomes than HCV-negative recipients,
largely due to a more rapid and severe manner of recurrence of their
HCV-related liver disease (9,11). Recurrence of HCV after LT is uni-
versal, with 20% to 40% of patients progressing to cirrhosis within five
years of LT (12). Previous studies have shown that liver allografts from
extended-criteria donors, such as those with advanced age, are at an
increased risk of earlier and more severe HCV recurrence; this has
deleterious impact on both patient and graft outcomes (13-16). It has
also been suggested that organ cold/warm ischemia is a risk factor for
increased severity of recurrence of HCV after LT. DCD organs experi-
ence warm ischemic injury not characteristic of DBD donors because
of hypoperfusion and hypoxia during the agonal period of time of
withdrawal of life support (11). It has, therefore, been theorized that
HCYV patients receiving DCD allografts may be at an increased risk for
graft injury and accelerated HCV recurrence. Despite this theoretical
risk, the literature investigating the outcomes of HCV-positive
patients receiving DCD allografts is scant and conflicting reports have
been published.

Tao et al (17) performed a retrospective matched control trial of
111 HCV-positive patients (37 receiving DCD LT and 74 matched
controls receiving DBD LT). Although the two groups had similar
donor and recipient characteristics, immunosuppression regimens,
rates of acute cellular rejection and HCV profiles, the patients receiv-
ing DCD LT had a higher incidence of primary nonfunction (19%
versus 3%; P=0.006) and significantly higher peak aspartate amino-
transferase levels compared with DBD subjects. Although the survival
rates were not significantly different, DCD LT recipients had lower
one- and five-year survival rates (83% and 69% versus 84% and 78%,
respectively; P=0.75) and graft survival rates (70% and 61% versus
82% and 74%, respectively; P=0.24). A total of 314 liver biopsies were
performed; mixed modelling analysis showed that fibrosis progression
rates were similar for the two groups (0.6 fibrosis units/year according
to the Ishak modified staging system). The rates of severe HCV recur-
rence (retransplantation or death due to recurrent HCV and/or the
development of stage 4/6 fibrosis or worse within two years) were not
significantly different (three [8%] DCD patients versus 11 [15%] DBD
patients; P=0.38). Cytomegalovirus infection (HR 7.9 [95% CI 2.1 to
28.9]; P=0.002) and acute cellular rejection (HR 6.2 [95% CI 2.0 to
19.7]; P=0.002) were the only independent risk factors for severe
recurrence.

Taner et al (18) performed a retrospective analysis of 77 HCV-
positive patients who received DCD liver grafts and 77 matched HCV-
positive patients who received DBD liver grafts. There were no
differences in one-, three- and five-year patient or graft survival rates
among the groups. Multivariate analysis showed that the Model for
End-Stage Liver Disease score (HR 1.037 [95% CI 1.006 to 1.069];
P=0.018]) and post-transplant cytomegalovirus infection (HR 3.367
[95% CI 1.493 to 7.593]; P=0.003) were significant factors for graft
loss. A comparison of five-year protocol biopsy samples for fibrosis
progression in HCV-positive patients post-transplant did not show a
difference between DCD and DBD grafts. The authors concluded that
DCD liver graft utilization does not cause untoward effects on disease
progression or patient and graft survival compared with DBD liver
grafts in HCV-positive patients.

Hernandez-Alejandro et al (19) performed a retrospective, matched-
control trial evaluating 17 recipients with HCV who received a DCD
graft and a matched group of 42 HCV recipients transplanted with a
DBD graft. They found a statistically significant decrease in graft survival
in HCV-positive patients undergoing DCD transplant (73%) compared
with DBD transplant (93%) (P=0.01). There was a statistically signifi-
cant increase in HCV recurrence at three months (76% versus 16%;
P=0.005) and severe HCV recurrence within the first year (47% versus
10%) in the DCD group (P=0.004). The authors concluded that HCV
recurrence is more severe and progresses more rapidly in HCV recipients
who receive DCD grafts compared with those who receive DBD grafts.
DCD LT in HCV recipients is associated with a higher rate of graft failure
compared with those who receive DBD grafts.
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The objective of the present study was to perform a systematic
review and meta-analysis of studies comparing clinical outcomes of
DCD versus DBD orthotopic LT in patients with HCV. The primary
outcomes of interest were patient survival rates, graft survival rates,
recurrence of severe HCV, primary nonfunction, acute cellular rejec-
tion, biliary strictures (diffuse or localized, anastomotic or nonanas-
tomotic), biliary leaks and vascular complications (hepatic artery
stenosis, hepatic artery thrombosis, portal vein thrombosis).

METHODS
Primary objectives
To compare one-year patient and graft survival rates in recipients
transplanted for HCV with DCD versus DBD grafts; and to compare

one-year patient and graft survival rates in recipients with versus with-
out HCV undergoing DCD versus DBD LT.

Secondary objectives

To determine whether DCD LT compared with DBD LT in HCV-
positive patients increases rates of primary nonfunction, acute cellular
rejection, biliary strictures (diffuse or localized, anastomotic or non-
anastomotic), biliary leaks or vascular complications (hepatic artery
stenosis, hepatic artery thrombosis portal vein thrombosis).

Eligibility criteria

Inclusion criteria were studies that compared DCD versus DBD LT in
patients with HCV, as well as DCD LT in patients with and without
HCV; and studies that evaluated adult recipients (age >18 years) who
underwent primary LT. To be included, studies had to include at least
one of the prespecified outcomes. There was no limitation on random-
ized control trials and no restrictions on language. Results duplicated
in multiple articles were included only once.

Information sources

A clinical librarian experienced in conducting systematic reviews in
the health care field assisted with the literature search. The following
electronic databases were searched to March 29, 2012: MEDLINE,
Cochrane Database of Systematic Reviews (Cochrane Reviews);
Database of Abstracts of Reviews of Effects (Other Reviews); Cochrane
Central Register of Controlled Trials (Clinical Trials); Cochrane
Methodology Register (Methods Studies); Health Technology
Assessment Database (Technology Assessments); and the NHS
Economic Evaluation Database (Economic Evaluations). Relevant
articles from incompletely and nonpublished literature were identified
by consulting with experts in the field. Searches were supplemented by
reviewing the reference lists of all citations that met inclusion criteria
by screening the first 50 citations in the ‘See related articles’ function on
PubMed of the included studies, and by searching www.clinicaltrials.gov
for relevant trials. Corresponding authors were e-mailed when addi-
tional information was needed.

Study selection

Two investigators (MW and NC) independently screened the title and
abstract of the citations. If either investigator believed that a citation
was relevant, it was marked for full-text retrieval. Two investigators
independently evaluated the retrieved full-text articles for eligibility.
Cohen’s kappa statistic was used to quantify agreement between the
investigators. Disagreements were resolved by discussion, and a third
investigator (KC) was consulted in case of impasse.

Data collection

Two reviewers independently abstracted the data from included trials
using a data collection form. Any disagreement in the abstracted data
between the two reviewers was resolved by consensus. A third investi-
gator resolved outstanding disagreements. In cases in which the data
were incomplete or unclear, the study authors were contacted.
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Data items

The following items were abstracted from the articles: demographic
data of the study population and comparison group including age and
sex; DCD versus DBD liver donations; features of the study design
including allocation concealment, blinding, intention-to-treat analy-
sis, number of patients lost to follow-up, rate of premature termination
and funding source; the outcome measures of patient survival rate and
graft survival rate; rates of primary nonfunction, acute cellular rejec-
tion, biliary strictures (diffuse or localized, anastomotic or nonanas-
tomotic), biliary leaks, ischemic cholangiography, vascular
complications (hepatic artery stenosis, hepatic artery thrombosis, por-
tal vein thrombosis), HCV recurrence and retransplantation/liver-
related death.

Risk of bias
The risk of bias on a study level was assessed by determining the
adequacy of the method of randomization, allocation concealment,
blinding of the trial participants, care providers and outcome assessors.
Also assessed were whether the trial was terminated prematurely,
whether the analysis was an intention-to-treat and the funding source.
The Grading of Recommendations, Assessment, Development and
Evaluation approach (20) was used to characterize the risk of bias for
each of the outcomes that had available data.

Statistical analysis

The meta-analysis was performed using the Cochrane Collaboration
and the Quality of Reporting of Meta-analyses (QUORUM) guide-
lines. Statistical analyses were performed using Review Manager 5
(www.cochrane.org/). The RR was used as a summary measure of effi-
cacy for dichotomous data and the mean difference between groups for
continuous data to summarize the outcomes for patients treated with
duct-to-duct versus Roux-en-Y loop anastomosis. For all RRs and
mean differences, a 95% CI was reported. All analyses were conducted
on an intention-to-treat basis.

Synthesis of results

Results were pooled using a Mantel-Haenszel random-effects model for
dichotomous outcomes and mean difference for continuous outcomes.
Statistical heterogeneity was evaluated using the 1% statistic. An I?
value of 0% to 25%, 25% to 50% and >50% were considered to be

indicative of low, moderate and high heterogeneity, respectively.

Risk of publication bias
Funnel plots were used to assess the risk of publication bias across trials
for all outcome measures.

RESULTS

Study selection

Fifty-eight citations were screened, of which 15 were selected for full-
text retrieval. Of these, three articles (17-19) fulfilled eligibility cri-
teria and were, thus, selected (Figure 1).

There was no disagreement regarding eligibility of full-text articles
(Cohen’s kappa = 1.00), and consensus was reached among all authors
on inclusion and exclusion of all articles.

Twelve of the retrieved articles were excluded due to the absence of
a comparison of DCD versus DBD liver donation in patients with HCV
(n=10) (8,21-29) or the article was an editorial (n=1) (30).

Study characteristics

A total of 324 study participants in three trials comparing DCD versus
DBD liver transplantation in HCV-positive patients. Study character-
istics are included in Table 1.

Risk of bias within trials

The included trials had a high risk of bias. All three trials were retro-
spective analyses performed at single centres. There was no blinding
and concealment.
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Figure 1) Study selection. DBD Donation after brain death; DCD
Donation after cardiac death; HCV Hepatitis C virus

Risk of bias across trials
The funnel plots of the RR for all outcomes did not show evidence of
publication bias.

Recipient survival

Compared with DBD, orthotopic LT with a DCD liver was not associ-
ated with a significantly decreased patient survival (three studies; risk
ratio 0.89 [95% CI 037 to 2.11]; P=0.79; 12=51%) (Figure 2).
Heterogeneity was potentially explained by differences in length of
follow-up. The overall quality of evidence was low (20).

Graft survival

DCD LT trended toward, but was not significantly associated with, a
decrease in graft survival (n=2; RR 0.40 [95% CI 0.14 to 1.11]; P=0.08;
12=34%) (Figure 3). Heterogeneity was potentially explained by differen-
ces in length of follow-up. The overall quality of evidence was low (20).

Biliary complications
The risk of biliary leaks was not statistically significantly higher (n=2;
risk ratio 2.22 [95% CI 0.42 to 11.88]; P=0.35; 12=35%) (Figure 4) in
patients receiving a DCD versus a DBD LT. The level of heterogeneity
was explained by length of follow-up, differences in the definition of
biliary leak, and differences in postoperative imaging or investigations
for leak. The overall quality of evidence was low (20).

Biliary strictures were not statistically different (n=2; RR 1.15 [95%
CI 0.59 to 2.26]; P=0.68; 12.=0%) (Figure 4) in patients receiving a
DCD versus a DBD LT. The quality of evidence was low (20).

Patients receiving LT from a DCD versus a DBD did not have a
significantly increased risk of ischemic cholangiopathy (n=3; RR
6.67 [95% CI 0.84 to 52.66]; P=0.07; 1)=35%) (Figure 4). The qual-

ity of evidence was low (20).

Recurrence of HCV infection

Recurrence of HCV was not significantly different in patients receiv-
ing DCD versus DBD LT when patients from two studies were pooled,
with a risk ratio of 2.74 (95% CI 0.36 to 20.92; P=0.33; 12=84%)
(Figure 5). The overall quality of evidence was low (20).
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TABLE 1
Characteristics of included studies

Hernandez-Alejandro et al (13), 2011

Taner et al (18), 2011 Tao et al (17), 2010

DCD DBD DCD DBD DCD DBD
Study design Retrospective cohort Retrospective cohort Retrospective cohort
Transplantations, n 17 42 77 77 37 74
Donor characteristics
Age, years, mean + SD 44413 4619 37.713.5 37.6+13.2 37.9+16.4 38.1+16.2
Sex, male:female, n:n N/A N/A N/A N/A 27:10 45:31
Body mass index, kg/m2, mean = SD N/A N/A N/A N/A 26.615.3 28.319.6
Cold ischemic time, h, mean + SD 5.32+1.4 5.9+0.8 5.9+1.4 6.3+1.3 11.242.4 11.312.7
Warm ischemic time, min, mean + SD 29+16 N/A 32.0+11.3 33.9+10.4 N/A N/A
Height, cm, mean + SD 171.14¢8.5 171.9+10 N/A N/A N/A N/A
Donor COD (CVA/trauma/anoxia/other), n 10/5/2/0 28/6/6/2 19/37/18/3 37/22/18/0 N/A N/A
Recipient characteristics
Age, years, mean + SD 54.2+5 48110 54.5+5.9 53.416.0 5116.7 5116.2
Sex, male:female, n:n 15:2 30:12 59:18 55:22 31:6 58:16
Race (Caucasian/African American/other), n 17/0/0 41/0/1 69/7/1 73/4/0 N/A N/A
Body mass index, kg/m? N/A N/A 28.6 29.8 29.2+4.9 28.745.0
MELD, mean + SD 17.88.1 19.745.3 19.917.5 18.617.4 16.1£7.3 16.217.1
Hepatocellular carcinoma, n (%) N/A N/A 24 (31.2) 20 (26.0) N/A N/A
Hepatitis C genotype 1, n (%) 12 (70.6) 30 (71.4) N/A N/A N/A N/A

COD Cause of death; CVA Cerebral vascular accident; DBD Donation after brain death; DCD Donation after cardiac death; MELD Model for End-stage Liver

Disease; N/A Not available

DCD HCV DBD HCV 0Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hernandez-Alejandro 2011 14 17 39 42 18.4% 0.36 [0.06, 1.99) ————————
Taner 2011 64 77 57 77 42.9% 1.73 (0.79, 3.78] -+
Tao 2010 26 37 58 74 38.7% 0.65 [0.27, 1.60] —
Total (95% CI) 131 193 100.0% 0.89 (037, 2.11] T
Total events 104 154

= - P = —

Heterogeneity: Tau® = 0.29; Chi* = 4.12, df = 2 (P = 0.13); F = 51% o1 oz ofs

Test for overall effect: Z = 0.27 (P = 0.79) Favours DBD HCV  Favours DCD ﬁgv

Figure 2) Forest plot of recipient survival. DBD Donation after brain
death; DCD Donation after cardiac death; HCV Hepatitis C virus

DCD HCV DBD HCV 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hernandez-Alejandro 2011 12 17 39 42 31.9% 0.18 [0.04, 0.89]
Tao 2010 23 37 S5 74 68.1% 0.57 [0.24, 1.32] —
Total (95% CI) 54 116 100.0% 0.40 [0.14, 1.11] —EgR—
Tortal events
Heterogeneity: Tau® = 0.22; Chi = 1 52,df = 1 w o 22); F = 34% o5

0.2 20
Test for overall effect: Z = 1.77 (P = 0.08) Favours DBD HCV  Favours DCD HCV.

Figure 3) Forest plot of graft survival. DBD Donation after brain death;
DCD Donation after cardiac death; HCV Hepatitis C virus

DCD HCV DBD HCV 0Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hernandez-Alejandro 2011 8 17 4 42 46.0%  8.44[2.08, 34.35]
Tao 2010 19 37 37 74 54.0% 1.06 [0.48, 2.32) —.—
Total (95% CI) 54 116 100.0% 2.74 (0.36, 20.92) | e R—
Total events
Heterogeneity: Tau® = 1.82; Chi’ = 6 41 df = 1(? 001) I = 84%

Test for overall effect: Z = 0.97 (P = 0.33) ;a\,:u,; 3&, HCV Favours DBD ﬁé’v

Figure 5) Forest plot of recurrence of hepatitis C virus (HCV) infection.
DBD Donation after brain death; DCD Donation after cardiac death

DCDHCV  DBD HCV 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Tao 2010 7 37 2 74 6L3%  8.40(L65,42.79
Taner 2011 4 77 0 77 18.8%  9.49(0.50, 179.35] —_
Hernandez-Alejandro 2011 117 1 15 19.8%  0.88[0.05,15.33] —_—
Total (95% CI) 131 166 100.0% 5.9 [153,19.64] -
Total events 3
- - ¢ = X TR S m— T
Heterogeneity: Tau® = 0.00; Chi* 195 df =2 (P = 0.37); F = 0% boT oh 5100

Test for overall effect: Z = 2.62 (P = 0.009) Favours DCD HCV Favours DBD HCV

Figure 6) Forest plot of primary nonfunction. DBD Donation after brain
death; DCD Donation after cardiac death; HCV Hepatitis C virus

0.01 0.1 10 1
Test for overall effect: Z = 1.80 (P = 0.07) Favours DCD HCV Favours DBD HCV

Figure 4) Forest plot of biliary complications. DBD Donation after brain
death; DCD Donation after cardiac death; HCV Hepatitis C virus

Transplant liver primary nonfunction

Compared with DBD, LT with a DCD liver was associated with signifi-
cantly increased primary liver nonfunction (three studies; risk ratio
5.49 [95% CI 1.53 to 19.64]; P=0.009; 12=0%) (Figure 6). The overall

quality of evidence was low (20).

Retransplantation

DCD LT was not significantly associated with an increased risk of
retransplantation (two studies; RR 1.79 [95% CI 0.66 to 4.84]; P=0.25;
12=44%) (Figure 7). The overall quality of evidence was low (20).
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DCDHCV  DBD HCV 0dds Ratio 0dds Ratio DCDHCV  DBD HCV 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
13.1 Biliary Leaks Taner 2011 10 77 9 77 54.8% 1.13 (0.43, 2.95] -
Taner 2011 12 77 9 77 27.2%  139(055,3.53) T Tao 2010 8 37 6 74 45.2% 3.13 (1.00, 9.82] —s——
Tao 2010 2 37 0 74 4.8% 10.49(0.49, 224.36] —_
Subtotal (95% C1) 114 151 320% 2.2 (0.42, 11.88] e Total (95% CI) 114 151 100.0% 1.79 (0.6, 4.84] —cESEE—
Total events 14 9
: Total events 18 15
Heterogeneity: Tau' = 0.73; Chi* = 1.55, df = 1 (P = 0.21); F = 35%
Fnt o el ffoct Z o 0.5 7 = D.3% Heterogeneity: Tau? = 0.23; Chi* = 1.79, df = 1 (P = 0.18); I* = 44% o oS
Test for overall effect: Z = 1.14 (P = 0.25) i
13.2 Biliary Strictures
Taner 2011 1377 12 77 292%  110(0.47,2.59) —— . R R .
Tao 2010 6 37 10 74 22.8% 1.24 [0.41,3.72) —— Flgure 7) Forest plOt Of 'rerransplantatlon‘ DBD Donation after brain
Subtotal (95% CI) 114 151 520% 115 (0.59, 2.26] > - . o .
Total events 19 death; DCD Donation after cardiac death; HCV Hepatitis C virus
Heterogeneity: Tau® = 0.00; Chi' = 0.03, df = 1 ° =087 F = 0%
Test for overall effect: Z = 0.41 (P = 0.68)
1.3.3 Ischemic Cholangiopathy
oot 1 7 1 15 sec ompesism o ——f—— DISCUSSION AND CONCLUSIONS
Taner 2011 6 77 0 77 53% 14.09(0.78, 254.64] R e £ evid
2010 5 37 0 74 5.2% 25.22[1.35,469.51] —_— Summarv of evidence
Subtotal (95% CI) 131 166  16.0% 6.67 [0.84, 52.66] T—— A . L X
Total events Three trials evaluated DCD versus DBD LT in recipients with HCV
Heterogeneity: Tau® = 1.15; Chi* = 3106, df = 2.7 = 0.22) F = 35% 0

infection. The use of DCD livers in HCV-positive recipients was asso-
ciated with a significant increase in primary nonfunction, but no sig-
nificant difference in biliary complications, graft survival rates and
recipient mortality rates (Table 1).

Limitations

The conclusions that can be drawn from the present systematic review
were limited by the small numbers of patients and the retrospective
nature of the trials included. Length of follow-up varied substantially
among the studies. Techniques and experience also vary among insti-
tutions. In addition, there was a lack of histopathological correlation
and generalizability of results, in addition to potential selection biases.
There were significant differences in rates of HCV recurrence that
could, at least partially, be explained by differences in rates of antiviral
treatment within the first year post-LT.
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Despite these limitations, there is still value in the current meta-
analysis because it is the first study of its kind and contributes to the
knowledge base. Published experiences will likely never be prospective
or randomized given the nature of transplantation, the complexities of
organ allocation and important issues involving medical ethics.
Therefore, high-grade evidence for this topic may never emerge.

Implications for clinical practice

Although significant for limitations, our meta-analysis indicates there
is a substantial increase in primary nonfunction and a trend toward a
decrease in graft survival, but no significant difference in other import-
ant clinical outcomes between DCD and DBD allografts in HCV-
positive LT recipients.

Controversy remains in the use of DCD LT in HCV-positive
patients. Individually, DCD LT and the presence of HCV have nega-
tive impact on patient and graft survival (11). It remains unclear
whether the combination of DCD LT and HCV synergistically confers
a worse outcome. The two studies that demonstrated no significant
difference in patient outcomes with use of DCD LT in HCV-positive
patients (17,18) included younger patients than the study that found a
significant decrease in graft survival in HCV-positive patients under-
going DCD versus DBD LT (19).

DCD grafts are not contraindicated in well-selected HCV recipients
and this is potentially an underutilized method to expand the donor
pool. Over the past 10 years, approximately 700 to 800 patients have
died awaiting LT (www.unos.org); DCD LT may be one of many solu-
tions requiring further investigation.

Implications for research

DCD allografts have become a significant source of transplantable
organs in an attempt to bridge the gap between supply and demand in
LT. Our meta-analysis indicates an increased number of adverse events
(namely primary nonfunction) with DCD allografts in HCV-positive
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