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Introduction: Intrahepatic cholangiocarcinoma (iCC) is the liver's second most
common neoplasm. Until now, surgery is the only curative option, but only 35%
of the cases are considered resectable at the diagnosis, with a post-resection
survival of around 30%. Advancements in surgical techniques and perioperative
care related to liver transplantation (LT) have facilitated the expansion of
indications for hepatic neoplasms.

Method: This study is a comprehensive review of the global experience in living
donor LT (LDLT) for treating iCC and describes our first case of LDLT for an
unresectable iCC.

Results: While exploring LT for intrahepatic cholangiocarcinoma dates to the
1990s, the initial outcomes were discouraging, marked by poor survival and high
recurrence rates. Nevertheless, contemporary perspectives underscore a
reinvigorated emphasis on extending the frontiers of LT indications within the
context of the “oncologic era.” The insights gleaned from examining explants,
wherein incidental iCC was categorized as hepatocellular carcinoma in the
preoperative period, have demonstrated comparable survival rates to small
hepatocellular carcinoma. These findings substantiate the potential viability of
LT as a curative alternative for iCC. Another investigated scenario pertains to
“unresectable tumors with favorable biological behavior,” LT presents a
theoretical advantage by providing free margins without the concern of a small
future liver remnant. The constraint of organ shortage persists, particularly in
nations with low donation rates. LDLT emerges as a viable and secure alternative
for treating iCC.

Conclusion: LDLT is an excellent option for augmenting the graft pool,
particularly in carefully selected patients.
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Introduction

Cancer is considered a contraindication to transplant for most
organs. However, liver transplantation can be a curative strategy for
some malignancies. The expansion of indications in the new era of
oncologic transplantation was made possible due to the
improvement of the perioperative outcomes and postoperative
treatment and the long experience in treating hepatocellular
carcinoma (HCC) (1).

HCC is an accepted indication for transplantation. However,
tumor size and standardized multidisciplinary treatment protocols
are necessary to ensure optimal patient outcomes. On the other
hand, cholangiocarcinoma (CC) is still a controversial indication
worldwide (2).

CC is a highly lethal epithelial cell malignancy along the biliary
tree and within the hepatic parenchyma. The CCAs are divided into
three subtypes depending on their anatomical location: intrahepatic
(iCQC), hilar (hCC), and distal (dCC). CC is the second most
common primary hepatic malignancy, after HCC, comprising
approximately 15% of all primary liver tumors and 3% of
gastrointestinal cancers. Despite its rarity, the incidence (0.3-6
per 100,000 inhabitants per year) and mortality (1-6 per 100,000
inhabitants per year globally) of CC have witnessed a discernible
surge worldwide over recent decades, constituting a global health
challenge (3). The prognosis for this malignancy remains bleak,
with a 5-year survival rate ranging from 7 to 20% and a notable risk
for tumor recurrence after resection. Surgery is the treatment of
choice for early-stage tumors, regardless of the anatomical type.
However, only 35% of the patients are eligible for surgical
treatment, and there is a high rate of postoperative recurrence (4).

The iCC subgroup represents 10-20% of all CC and arises above
the second-order bile ducts. The prognosis is usually dismal, with a
reported 5-year overall survival of 10% to 35%. However, the
prognosis is strictly related to stage and molecular profiles (5).
The recommended treatment for advanced stages is chemotherapy
combined with immunotherapy, with a median overall survival of
less than one year (6, 7).

Liver transplantation (LT) offers a theoretical advantage to allowing
surgical radicality. LT avoids the risk of the liver’s future small
remanent and cures the underlying liver disease in cases of cirrhosis.
The initial international experience with LT for iCC in the 1990s,
particularly in advanced cases, yielded suboptimal outcomes marked by
compromised survival rates and heightened morbidity (8). Currently,
emphasis has shifted towards meticulous candidate selection,
considering factors such as tumor size and biological behavior to
identify individuals who are more likely to benefit from LT (9-11).

Due to organ shortage and increasing organ demand in most
countries worldwide, the allocation of liver grafts is always
meticulously analyzed and discussed before any expansion of
transplant indications in cases of deceased donor LT. In 2022,
Brazil achieved a donation rate of 16.5 per million population
(pmp), surpassing certain neighboring countries but still trailing
behind nations with more robust organ donation rates, such as
Spain and the USA, which boast 46 and 44 pmp per year,
respectively (12). In this context, living donor liver transplantation
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(LDLT) is an excellent option in regions where the allocation system
does not allow a real opportunity to get an organ on the waiting list.
In countries with low donation rates, such as Latin America, the
LDLT represents a good solution for oncological indications in LT.

While LT has become one of the main treatment alternatives for
hCC, LT is still not universally accepted for iCC (13). We presented
a comprehensive review of the international experience with LTLT
for iCC and reported our first case of LTLT for iCC (14, 15).

Initial experience

In the ‘90s and the beginning of 2000, during the expansion of
the indications of LT, a few cases of unresectable liver malignancies
were treated with LT. However, the oncologic results were poor,
with a high recurrence rate and a low overall survival. Goldstein
et al. reported 17 patients with cholangiocarcinoma submitted to LT
in 1993. Three of them were excluded due to premature mortality.
Among the remaining 14 patients, 11 experienced recurrences
during the follow-up, and within one year, seven succumbed to
disease progression. The 1-year survival rate within this series was
53%, with a corresponding disease-free survival rate of 40% (16). In
2000, Meyer et al. reported 207 cases of LT for unresectable CC or
cholangiohepatoma. The survival of 1, 2, and 5-year were 72, 48,
and 23%. Fifty-one percent of patients presented a recurrence of
their tumors after transplantation, and 84% of recurrences occurred
within two years of transplantation (17).

LT in incidental lesions of iCC in the
explant or HCC misdiagnosis

Regarding HCC, the LT is the best treatment to cure cases under
biological and size selection criteria, with an excellent overall
survival at five years, reaching 80%. Consequently, in the
contemporary landscape, HCC is one of the main indications for
LT worldwide, serving as a cornerstone in oncologic transplantation
support. Since it is unnecessary to perform a biopsy for suspected
tumors, a small percentage of misdiagnosed lesions had been
included for transplant over time. Sapisochin et al. published in
2011 the analysis of 14 explant specimens from 302 patients (4.6%)
who underwent LT intentionally for HCC that showed mixed HCC-
CC or iCC, with 10 falling into the latter category. After a median
follow-up period of 32 months, 8 of the 14 patients (57%) suffered
from tumor recurrence, and the median disease-free survival time
was eight months (18). In 2014, the same author advocated
incorporating a size criterion, following a Spanish-matched
cohort multicenter study comparing 27 iCC with 54 HCC.
Patients with uninodular tumors of 2 cm or smaller in the study
group had similar 1-, 3-, and 5-year survival rates with the HCC
control group (92%, 83%, 62% vs. 100%, 80%, 80%; P = 0.4). In
contrast, patients with multinodular or uninodular tumors larger
than 2 cm had worse 1-, 3-, and 5-year survival rates than their
controls (80%, 66%, and 61% vs. 99%, 96%, and 90%; P <
0.001) (19).
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In 2016, the iCC International Consortium introduced the term
“very early iCC,” denoting single tumors with a size of 2 cm or
smaller. Their findings revealed compelling survival rates for this
category, with percentages of 93%, 84%, and 65% at 1, 3, and 5
years, respectively. In contrast, the advanced iCC group,
characterized by a single tumor larger than 2 ¢cm or multifocal
disease, exhibited survival rates of 79%, 50%, and 45% at the
respective time intervals (20).

The discovery of incidental iCC lesions in LT explants and their
subsequent analysis has rekindled interest in using LT as a viable
treatment modality for this disease.

LT for unresectable advanced iCC

Currently, unresectable intrahepatic tumors are usually treated
with systemic chemotherapy. The regimen with gemcitabine and
cisplatin yields an overall survival rate of only 18.9 months and a
progression-free survival duration of 11.1 months (21).

In recent years, significant advances have been achieved in
understanding iCC. The new distinction between small and large
duct tumors, coupled with identifying mutations and associated risk
factors for each subtype, seems to be the key to advancement in
treatment. This nuanced distinction holds promise for refining the
selection of cases based on their biological behavior and, eventually,
enabling the identification of candidates for LT in the context of
unresectable tumors, with the ultimate goal of achieving curative
outcomes (22-24).

The experience with pCC showed that neoadjuvant therapy
followed by LT results in a long-term survival advantage in patients
without disease progression (13). For iCC the first case series of
neoadjuvant treatment was reported by Hong at all in 2011. In their
published experience, encompassing 25 transplanted patients with iCC,
they detailed that nine of these individuals underwent neoadjuvant and
adjuvant therapy. When comparing patients who received combined
neoadjuvant and adjuvant therapy to those who received no therapy or
only adjuvant treatment, a discernible advantage in terms of survival
emerged for the group that underwent both treatments (47% vs. 20%
vs. 33%, respectively; P = 0.03) (25).

Lunsford et al. reported that 12 patients underwent evaluation
for potential LT and were diagnosed with unresectable iCC in 2018.
These individuals underwent an extensive neoadjuvant protocol
involving gemcitabine-based chemotherapy and, in some cases, a
subsequent second or third-line regimen. At the time of publication,
six of the patients had undergone transplantation. The survival rates
at 1, 3, and 5 years were 100%, 83.3%, and 83.3%, respectively.
However, during the follow-up period, disease recurrence occurred
in three patients, constituting a recurrence rate of 50% (26).

Certainly, neoadjuvant therapies play a crucial role in reducing
the likelihood of recurrence and serve as a valuable assessment tool
for evaluating the favorable biological behavior of tumors.
Moreover, they contribute to the selective identification of
patients who stand to benefit from liver transplantation as a
viable treatment strategy for tumors.
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LDLT for iCC

The limited availability of donor organs in comparison to the
growing demand has intensified concerns about the allocation of
grafts, mainly when used for innovative indications, especially in
the context of cancer. This concern is further exacerbated by the
potential for disease recurrence and associated mortality,
prompting careful consideration of resource allocation in
these circumstances.

In most countries, the shortage of organs due to a low rate of
donations and the dropout in the waiting list of patients with
current indications does not allow the expansion of LT to treat new
conditions. Like most nations, Brazil has adopted the Model for
End-Stage Liver Disease (MELD) score allocation system. This
system grants exception points for specific criteria in HCC cases.
However, it does not permit the inclusion of patients with other
primary malignant liver neoplasms, thereby limiting the chances for
individuals with iCC to be added to the waiting list (27).

In this context, LDLT stands as a safety-assured strategy for the
global expansion of liver transplantation. LDLT has become an effective
treatment option to overcome the deceased donor organ shortage and
an excellent alternative to treat selected oncologic cases (28).

The LDLT for HCC has been widely used, especially in oriental
countries. For instance, Kyushu University reported 90 cases of LT
in 2017, employing expanded criteria based on size and des-y-
carboxy prothrombin levels in HCC, utilizing living donor grafts.
This cohort’s 5-year overall patient survival rate was an impressive
89%. Similarly, the pilot study conducted by the Barcelona Clinic
Liver Group 2018 utilized extended criteria, incorporating factors
such as size, number, and downstaging as selection criteria. The
study, comprising 22 patients with a follow-up duration of 81
months, reported survival rates of 95.5%, 86.4%, 80.2%, and
66.8% at 1, 3, 5, and 10 years, respectively. These findings
underscore the success of LDLT in managing HCC and the
potential applicability of expanded criteria in diverse clinical
settings (29, 30).

The LDLT strategy offers a valuable solution for iCC, avoiding
the long waiting list. This strategy proves beneficial not only in early
iCC accompanied by underlying cirrhosis but also in advanced
stages exhibiting a favorable response post-neoadjuvant therapy.
The expeditious nature of this approach is crucial, considering the
observed higher dropout rates in iCC patients.

While the literature on this topic remains limited, our review
revealed eight articles documenting cases of LDLT for iCC. Among
them, five specifically addressed living donors as a primary focus,
while three presented a more comprehensive series encompassing
cases of LDLT. Notably, only two reports featured more than two
cases. The most extensive series was published by Sierra et al.,
focusing on LT outcomes for primary sclerosing cholangitis. Within
this series, 55 out of 805 LDLT cases culminated in an iCC
diagnosis, with an overall survival rate for LDLT recipients
reaching 81.9%. Intriguingly, multivariate analysis identified
concurrent cholangiocarcinoma as a significant predictor of
mortality (HR: 2.07; 95% CI: 1.71-2.50; p < 0.001) (31). The
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second largest series was published in 2020 by Bhatti et al., who
analyzed the experience in LDLT for cholangiocarcinoma in cases
with early stages of the disease and incidental diagnoses. Their study
revealed a three-year survival rate of 63% (32). We resume the cases
series in Table 1, including our first reported case (33-37).

A multicentric single-arm clinical trial (NCT04195503) is
currently underway to validate LT’s efficacy for stable advanced
iCC. This prospective investigation aims to provide conclusive
evidence for the therapeutic effectiveness of LT in this context, a
crucial step as these findings have not been prospectively verified to
date. Of course, one inclusion criterion in this trial is the availability
of a compatible living donor (39).

The first case reported of LDLT for
ICC unresectable in Brazil

A 36-year-old female patient with no previous medical history
presented with upper right abdominal pain. The investigation
revealed a multinodular tumor in the liver, characterized by an
extensive central tumor affecting the cava vein (Figure 1). The CA
19.9 level exceeded 6900 U/mL. A percutaneous biopsy was
conducted, confirming the presence of iCC. A multidisciplinary
committee deliberated on the unresectable case and opted for
systemic therapy using gemcitabine and cisplatin.

There was no significant response after three cycles of systemic
chemotherapy. Subsequently, the treatment strategy was altered to
intra-arterial chemotherapy with oxaliplatin and gemcitabine, and
she underwent a total of eight cycles. CA19.9 exhibited a significant
decrease, reaching 216 U/mL, and the tumoral volume was reduced
by 20%. Subsequently, she entered a maintenance phase of
treatment with intravenous cisplatin and gemcitabine.

Due to the excellent response to intra-arterial treatment, the
multidisciplinary board reevaluated the treatment strategy. Despite
the positive outcome, the tumor remained unresectable, and LT was
considered. The national allocation system in Brazil does not permit
the inclusion of iCC in the waiting list. Consequently, the LDLT was
an attractive alternative.

10.3389/fonc.2024.1404683

A right hepatic lobe LDLT was performed. The donor was his
husband. An open surgery was performed. The right hepatectomy
was performed, excluding the middle hepatic vein (the vein
remained for the donor).

The total liver volume was 1881 cm®, and the right lobe volume
was 1006 cm®. The volume of the remnant liver (left lobe + caudate
lobe) was 875 cm® (46.5%). The donor had normal biliary tree
anatomy, with one duct after bifurcation to the right lobe. The right
hepatic artery originated from the superior mesenteric artery. The
donor had a large right hepatic vein, and the middle hepatic vein
drained mostly the left lobe.

The graft weight was 922g, and the ratio graft weight/recipient
weight was 1.41%. After reperfusion, the graft showed no congested
or ischemic areas.

Given the complexity of the lesion and the invasion of the cava
vein, a veno-venous bypass was executed, and the cava vein underwent
resection and reconstruction using an iliac graft (Figure 2).

The donor and recipient had an uneventful postoperative
course. Pathological analysis of the explant revealed a moderately
differentiated, multinodular intrahepatic cholangiocarcinoma, with
30% viable neoplasm and no involvement of the six examined
lymph nodes. After 24 months of follow-up, the patient remains
alive with no signs of recurrence.

Discussion

The field of oncologic transplantation has expanded globally,
particularly with the extension of indications for primary liver
cancer. Initially, the eligibility for transplantation in HCC was
confined to the “Milan Criteria,” which selected cases based on
size and number (40). Patients meeting the Milan criteria were
confirmed as suitable candidates for liver transplantation, leading to
an overall survival rate exceeding 70% in five years (41). Currently,
it is known that patients who successfully undergo downstage
therapy exhibit comparable survival rates to those initially
meeting the Milan criteria (42). Other scores incorporating
biological indicators and dynamic measures of responsiveness to

TABLE 1 Summary of the articles evaluating living donor liver transplantation (LDLT) for intrahepatic cholangiocarcinoma (iCC).

Authors Number Staged Setting Follow-up (months) Recurrence

Takatsuki et al. (33) 2001 1 early incidental 30 0
Jonas et al. (34) 2005 2 advanced unresectable 46, 35 2
Sotiropoulos et al. (35) 2008 1 advanced unresectable 21 1
Lunsford et al.* (26) 2018 2 advanced unresectable 36 1

Hafeez Bhatti et al. (32) 2020 9 early incidental 36 not informed

De Martin et al. (36) 2020 1 early incidental 48 not informed
Rauchfuf§ et al. (37) 2020 2 advanced unresectable 23,17 0

Sierra et al.** (31) 2023 55 not reported not reported not specificated not informed
Bednarsch et al. (38) 2024 1 advanced unresectable 18 no
Andraus et al*** 2024 1 advanced unresectable 23 no

*Domino’s transplant, **patients with primary sclerosing cholangitis, ***in edition for publication.

Frontiers in Oncology

04

frontiersin.org


https://doi.org/10.3389/fonc.2024.1404683
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Andraus et al. 10.3389/fonc.2024.1404683

pre-transplant locoregional therapy and waiting time have
been established.

Furthermore, there is mounting evidence indicating that tumor
load is just one among numerous variables affecting post-LT
outcomes. Recently proposed pre-LT selection criteria have
evolved to encompass markers of tumor biology, such as alpha-
fetoprotein (AFP) and responsiveness to locoregional treatments.
The Working Group Report from the ILTS Transplant Oncology
Consensus Conference in 2020 underscored that the selection
process should consider tumor biology (including AFP), tumor
size, number of tumors, probability of survival, transplant benefit,
organ availability, waiting list composition, and allocation
priorities (43).

The expansion of LT indications for iCC follows the same steps
as HCC. Prior to the 1990s, the concept of biological behavior was
unfamiliar, and suboptimal outcomes were attributed to the need
for more refined selection criteria. Today, including HCC cases
beyond the Milan criteria is widely accepted, particularly in patients
exhibiting favorable biological behavior. In the context of iCC, over
the last decade, size criteria have been explored, especially for
incidental lesions found in LT explants from patients with
cirrhosis. It is acknowledged that early-staged lesions of iCC yield
comparable oncologic outcomes to early cases of HCC after LT (44).

Nevertheless, confining LT indications to early lesions might be

FIGURE 1 overly restrictive. Drawing from the insights gained in the evolution
Magnetic resonance imaging showed a multinodular lesion with a

_ _ : Jestony of HCC transplantation, there is a growing perspective that the
predominantly tumor in the central liver with cava vein invasion.

emphasis should shift toward identifying cases of liver malignancy
with favorable biological behavior. This approach could allow for

FIGURE 2
LDLT for iCC, surgery. (A) Explant with the tumor. (B) Post-hepatectomy time with a cava vein resected. (C) Reconstruction of the cava vein with
iliac graft. (D) Hepatic transection
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LT as a viable treatment option, irrespective of size and
number considerations.

LT in the treatment of iCC is still being defined. Recent
publications have proposed highly stringent selection criteria for LT
in these patients (18, 19). However, regarding LDLT, the selection
process has become even more intricate. Although the risk for the
donor must be considered, LDLT offers the advantage of mitigating
the impact of an additional indication for LT on the waiting list,
presenting itself as a viable option in these non-standard indications.

The 5™ edition of the World Health Organization Classification
of Tumors, published in 2019, emphasizes the subclassification of
iCC based on small and large ducts (45). The small duct type typically
manifests in the periphery of the liver and tends to form mass lesions.
This subtype shares etiologic and imaging features with HCC, which
exhibits better biological behavior (46, 47). Some centers are currently
conducting investigations, and certain histological features may
contribute to achieving improved outcomes for liver resection or
LT in the context of this disease (48, 49).

Certain authors have demonstrated positive outcomes in iCC with
LT in patients who responded to neoadjuvant therapy (25, 26). While
dropout rates during the waiting period were notable, the tumor’s post-
therapy behavior emerged as a crucial parameter for selecting the most
suitable candidates for the procedure. In this context, it would be
inappropriate to categorically contraindicate LT for all patients with
unresectable iCC without considering specific features of the disease,
particularly the favorable response observed after neoadjuvant therapy.

The international experience of LT in cases of iCC remains
limited to a few centers and is primarily documented in
retrospective studies. Only two centers, UCLA and Houston
Methodist-MD Anderson, have published prospective findings
involving standardized neoadjuvant procedures in patients with
preoperatively confirmed iCC (26). Given the current landscape,
reaching definitive conclusions about which patients would benefit
most from LT for iCC is challenging, but it is clear that the results
are promising. Recognizing the significance of international
collaboration, contributions to prospective clinical trials
encompassing both early and advanced stages of iCC become
crucial. Currently, three ongoing trials are actively seeking
patients with iCC for LT, two in Canada and one in Norway.
These trials recruit individuals with early-staged and unresectable
iCC, underscoring the global effort to advance our understanding of
LT as a treatment option for this challenging condition (39, 50, 51).

The ideal strategy for expanding LT for iCC would involve
using deceased donors (52). Unfortunately, many countries’ low
donation rates, particularly Latin America, pose significant
challenges. This limited supply of organs fails to meet the
demands for traditional indications and hinders the allocation of
grafts for new oncological indications like iCC (15, 16). The LDLT is
a historical safety strategy for HCC treatment, and now it is being
explored for other liver malignancies. Given the rarity of iCC, the
selection criteria and the availability of living donors pose
additional restrictive factors. Consequently, reports of LDLT for
iCC are scarce. Our review identified just eight authors with a short
series. Notably, our additional case represents the first report of an
LDLT to treat iCC in Latin America. In this instance, we
successfully treated a patient with an unresectable advanced
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tumor compromising the cava vein but with an excellent response
to neoadjuvant treatment. In a disease stage where options for
potential cure were limited, LDLT with cava resection emerged as
the only viable option, and the procedure was highly successful,
with no signs of recurrence observed after 24 months of follow-up.
This case highlights the effectiveness of selecting candidates based
on biological behavior, irrespective of the size and number
of tumors.

Currently, there is still a shortage of pieces of evidence in the
field of LDLT for iCC. While the favorable outcome of the case we
presented is encouraging, it is not sufficient to recommend this
therapeutic approach broadly, but rather in carefully selected cases.
The challenges related to patient selection, the variability among
studies, and the relatively short follow-up period are critical factors
that could affect the general applicability of our findings. Despite
these limitations, the insights gained from our study provide
valuable contributions to the growing body of LDLT for iCC,
highlighting its potential as a curative option in selected patients.

Final comments

There is growing evidence that certain iCC cases may benefit
from LT. The key to the success of this approach is a meticulous
selection process that identifies patients with the potential for
curative treatment. Living donor liver transplantation emerges as
a contemporary alternative to broaden the application of LT,
particularly in regions facing organ shortages.

Author contributions

WA: Supervision, Writing — original draft, Writing — review &
editing. GO: Data curation, Writing — original draft, Writing -
review & editing. RM: Validation, Writing — original draft, Writing
- review & editing. RP: Visualization, Writing — original draft,
Writing - review & editing. VS: Methodology, Writing — original
draft, Writing - review & editing. LL: Investigation, Writing -
original draft, Writing - review & editing. RA: Project
administration, Writing - original draft, Writing - review &
editing. DW: Visualization, Writing - original draft, Writing -
review & editing. AS: Formal analysis, Writing - original draft,
Writing - review & editing. FT: Conceptualization, Writing -
original draft, Writing - review & editing. LC: Supervision,
Writing - original draft, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1404683
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Andraus et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Panayotova G, Lunsford KE, Latt NL, Paterno F, Guarrera JV, Pyrsopoulos N.
Expanding indications for liver transplantation in the era of liver transplant oncology.
World ] Gastrointest Surg. (2021) 13:392-405. doi: 10.4240/wjgs.v13.i5.392

2. Kubal C, Mihaylov P, Holden J. Oncologic indications of liver transplantation and
deceased donor liver allocation in the United States. Curr Opin Organ Transplantation.
(2021) 26:168-75. doi: 10.1097/MOT.0000000000000866

3. Altekruse SF, Petrick JL, Rolin Al, Cuccinelli JE, Zou Z, Tatalovich Z, et al.
Geographic variation of intrahepatic cholangiocarcinoma, extrahepatic
cholangiocarcinoma, and hepatocellular carcinoma in the United States. PloS One.
(2015) 10:€0120574. doi: 10.1371/journal.pone.0120574

4. Brindley PJ, Bachini M, Ilyas SI, Khan SA, Loukas A, Sirica AE, et al.
Cholangiocarcinoma. Nat Rev Dis primers. (2021) 7:65. doi: 10.1038/s41572-021-
00300-2

5. Andraus W, Tustumi F, de Meira Junior JD, Pinheiro RSN, Waisberg DR, Lopes
LD, et al. Molecular profile of intrahepatic cholangiocarcinoma. Int ] Mol Sci. (2023)
25:461. doi: 10.3390/ijms25010461

6. Spolverato G, Vitale A, Cucchetti A, Popescu I, Marques HP, Aldrighetti L, et al.
Can hepatic resection provide a long-term cure for patients with intrahepatic
cholangiocarcinoma? Cancer. (2015) 121:3998-4006. doi: 10.1002/cncr.29619

7. Mazzaferro V, Gorgen A, Roayaie S, Droz Dit Busset M, Sapisochin G. Liver
resection and transplantation for intrahepatic cholangiocarcinoma. J Hepatol. (2020)
72:364-77. doi: 10.1016/j.jhep.2019.11.020

8. O'Grady JG, Polson RJ, Rolles K, Calne RY, Williams R. Liver transplantation for
Malignant disease. Results 93 consecutive patients. Ann Surg. (1988) 207:373-9.
doi: 10.1097/00000658-198804000-00002

9. Sapisochin G, Facciuto M, Rubbia-Brandt L, Marti J, Mehta N, Yao FY, et al. Liver
transplantation for "very early" intrahepatic cholangiocarcinoma: International
retrospective study supporting a prospective assessment. Hepatology. (2016)
64:1178-88. doi: 10.1002/hep.28744

10. Sapisochin G, de Lope CR, Gastaca M, de Urbina JO, Lopez-Andujar R, Palacios
F, et al. Intrahepatic cholangiocarcinoma or mixed hepatocellular-cholangiocarcinoma
in patients undergoing liver transplantation: a Spanish matched cohort multicenter
study. Ann Surg. (2014) 259:944-52. doi: 10.1097/SLA.0000000000000494

11. Kodali S, Saharia A, Ghobrial RM. Liver transplantation and intrahepatic
cholangiocarcinoma: time to go forward again? Curr Opin Organ Transplant. (2022)
27:320-8. doi: 10.1097/MOT.0000000000000983

12. Gomez MP, Irazabal MM Jr., Manyalich M. International registry in organ
donation and transplantation (IRODAT)-2019 worldwide data. Transplantation.
(2020) 104:S272. doi: 10.1097/01.tp.0000699864.69759.d7

13. Andraus W, Tustumi F, Santana AC, Pinheiro RSN, Waisberg DR, Lopes LD,
et al. Liver transplantation as an alternative for the treatment of perihilar
cholangiocarcinoma: a critical review. Hepatobiliary Pancreat Dis Int. (2024) 23
(2):139-45. doi: 10.1016/j.hbpd.2024.01.003

14. Salvalaggio PR, Seda Neto J, Alves JA, Fonseca EA, Carneiro de Albuquerque L,
Andraus W, et al. Consensus, dilemmas, and challenges in living donor liver
transplantation in Latin America. Transplantation. (2016) 100:1161-4. doi: 10.1097/
TP.0000000000001180

15. Andraus W. Barriers and limitations to access to liver transplantation in Latin
America. Clin Liver Dis (Hoboken). (2019) 13:36-8. doi: 10.1002/cld.763

16. Goldstein RM, Stone M, Tillery GW, Senzer N, Levy M, Husberg BS, et al. Is liver
transplantation indicated for cholangiocarcinoma? Am J Surg. (1993) 166:768-71;
discussion 771-2. doi: 10.1016/s0002-9610(05)80696-8

17. Meyer CG, Penn I, James L. Liver transplantation for cholangiocarcinoma:
results in 207 patients. Transplantation. (2000) 69:1633-7. doi: 10.1097/00007890—-
200004270-00019

18. Sapisochin G, Fidelman N, Roberts JP, Yao FY. Mixed hepatocellular
cholangiocarcinoma and intrahepatic cholangiocarcinoma in patients undergoing
transplantation for hepatocellular carcinoma. Liver Transpl. (2011) 17:934-42.
doi: 10.1002/1t.22307

19. Sapisochin G, de Lope CR, Gastaca M, de Urbina JO, Lopez-Andujar R, Palacios
F, et al. Intrahepatic cholangiocarcinoma or mixed hepatocellular-cholangiocarcinoma
in patients undergoing liver transplantation: a Spanish matched cohort multicenter
study. Ann Surg. (2014) 259:944-52. doi: 10.1097/SLA.0000000000000494

Frontiers in Oncology

10.3389/fonc.2024.1404683

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

20. Sapisochin G, Facciuto M, Rubbia-Brandt L. Liver transplantation for ‘very early’
intrahepatic cholangiocarcinoma: International retrospective study supporting a
prospective assessment. Hepatology. (2016) 64:1178-1188. doi: 10.1002/hep.28744

21. Lamarca A, Ross P, Wasan HS, Hubner RA, McNamara MG, Lopes A, et al.
Advanced intrahepatic cholangiocarcinoma: post hoc analysis of the ABC-01, -02, and
-03 clinical trials. J Natl Cancer Inst. (2020) 112:200-10. doi: 10.1093/jnci/djz071

22. Banales JM, Marin JJG, Lamarca A, Rodrigues PM, Khan SA, Roberts LR, et al.
Cholangiocarcinoma 2020: the next horizon in mechanisms and management. Nat Rev
Gastroenterol Hepatol. (2020) 17:557-88. doi: 10.1038/s41575-020-0310-z

23. Ilyas SI, Affo S, Goyal L, Lamarca A, Sapisochin G, Yang JD, et al.
Cholangiocarcinoma—novel biological insights and therapeutic strategies. Nat Rev
Clin Oncol. (2023) 20:470-86. doi: 10.1038/s41571-023-00770-1

24. Mazzaferro V, Gorgen A, Roayaie S, Droz Dit Busset M, Sapisochin G. Liver
resection and transplantation for intrahepatic cholangiocarcinoma. J Hepatol. (2020)
72:364-77. doi: 10.1016/j.jhep.2019.11.020

25. Hong JC, Jones CM, Duffy JP, Petrowsky H, Farmer DG, French S, et al.
Comparative analysis of resection and liver transplantation for intrahepatic and hilar
cholangiocarcinoma: a 24-year experience in a single center. Arch Surg. (2011)
146:683-9. doi: 10.1001/archsurg.2011.116

26. Lunsford KE, Javle M, Heyne K, Shroff RT, Abdel-Wahab R, Gupta N, et al. Liver
transplantation for locally advanced intrahepatic cholangiocarcinoma treated with
neoadjuvant therapy: a prospective case-series. Lancet Gastroenterol Hepatol. (2018)
3:337-48. doi: 10.1016/52468-1253(18)30045-1

27. Andraus W. Liver transplantation in Brazil: the urgent need of A new allocation
system for the exceptions in meld score. Arq Gastroenterol. (2020) 57:1-2. doi: 10.1590/
50004-2803.202000000-01

28. Goldaracena N, Barbas AS. Living donor liver transplantation. Curr Opin Organ
Transplant. (2019) 24:131-7. doi: 10.1097/MOT.0000000000000610

29. Uchiyama H, Itoh S, Yoshizumi T, Ikegami T, Harimoto N, Soejima Y, et al.
Living donor liver transplantation for hepatocellular carcinoma: results of prospective
patient selection by Kyushu University Criteria in 7 years. HPB (Oxford). (2017)
19:1082-90. doi: 10.1016/j.hpb.2017.08.004

30. Llovet JM, Pavel M, Rimola ], Diaz MA, Colmenero |, Saavedra-Perez D, et al.
Pilot study of living donor liver transplantation for patients with hepatocellular
carcinoma exceeding Milan Criteria (Barcelona Clinic Liver Cancer extended
criteria). Liver Transpl. (2018) 24:369-79. doi: 10.1002/1t.24977

31. Sierra L, Barba R, Ferrigno B, Goyes D, Diaz W, Patwardhan VR, et al. Living-
donor liver transplant and improved post-transplant survival in patients with primary
sclerosing cholangitis. J Clin Med. (2023) 12:2807. doi: 10.3390/jcm12082807

32. Hafeez Bhatti AB, Tahir R, Qureshi NR, Mamoon N, Khan NY, Zia HH. Living
donor liver transplantation for intra hepatic cholangiocarcinoma. Ann Med Surg
(Lond). (2020) 57:82-4. doi: 10.1016/j.amsu.2020.07.028

33. Takatsuki M, Uemoto S, Inomata Y, Egawa H, Kiuchi T, Hayashi M, et al. Living-
donor liver transplantation for Caroli's disease with intrahepatic adenocarcinoma. J
Hepatobiliary Pancreat Surg. (2001) 8:284-6. doi: 10.1007/s005340170030

34. Jonas S, Mittler J, Pascher A, Theruvath T, Thelen A, Klupp J, et al. Extended
indications in living-donor liver transplantation: bile duct cancer. Transplantation.
(2005) 80:5101-4. doi: 10.1097/01.tp.0000187106.29908.2b

35. Sotiropoulos GC, Kaiser GM, Lang H, Molmenti EP, Beckebaum S, Fouzas I,
et al. Liver transplantation as a primary indication for intrahepatic
cholangiocarcinoma: a single-center experience. Transplant Proc. (2008) 40:3194-5.
doi: 10.1016/j.transproceed.2008.08.053

36. De Martin E, Rayar M, Golse N, Dupeux M, Gelli M, Gnemmi V, et al. Analysis
of liver resection versus liver transplantation on outcome of small intrahepatic
cholangiocarcinoma and combined hepatocellular-cholangiocarcinoma in the setting
of cirrhosis. Liver Transpl. (2020) 26:785-98. doi: 10.1002/1t.25737

37. Rauchfufl F, Ali-Deeb A, Rohland O, Dondorf F, Ardelt M, Settmacher U. Living
donor liver transplantation for intrahepatic cholangiocarcinoma. Curr Oncol. (2022)
29:1932-8. doi: 10.3390/curroncol29030157

38. Bednarsch J, Lang SA, Heise D, Strnad P, Neumann UP, Ulmer TF. Laparoscopic
Living donor liver transplantation in irresectable intrahepatic cholangiocarcinoma in
primary sclerosing cholangitis associated liver cirrhosis. Z Gastroenterol. (2024) 62:50—
5. doi: 10.1055/a-2221-6126

frontiersin.org


https://doi.org/10.4240/wjgs.v13.i5.392
https://doi.org/10.1097/MOT.0000000000000866
https://doi.org/10.1371/journal.pone.0120574
https://doi.org/10.1038/s41572-021-00300-2
https://doi.org/10.1038/s41572-021-00300-2
https://doi.org/10.3390/ijms25010461
https://doi.org/10.1002/cncr.29619
https://doi.org/10.1016/j.jhep.2019.11.020
https://doi.org/10.1097/00000658&ndash;198804000&ndash;00002
https://doi.org/10.1002/hep.28744
https://doi.org/10.1097/SLA.0000000000000494
https://doi.org/10.1097/MOT.0000000000000983
https://doi.org/10.1097/01.tp.0000699864.69759.d7
https://doi.org/10.1016/j.hbpd.2024.01.003
https://doi.org/10.1097/TP.0000000000001180
https://doi.org/10.1097/TP.0000000000001180
https://doi.org/10.1002/cld.763
https://doi.org/10.1016/s0002&ndash;9610(05)80696&ndash;8
https://doi.org/10.1097/00007890&ndash;200004270&ndash;00019
https://doi.org/10.1097/00007890&ndash;200004270&ndash;00019
https://doi.org/10.1002/lt.22307
https://doi.org/10.1097/SLA.0000000000000494
https://doi.org/10.1002/hep.28744
https://doi.org/10.1093/jnci/djz071
https://doi.org/10.1038/s41575-020-0310-z
https://doi.org/10.1038/s41571-023-00770-1
https://doi.org/10.1016/j.jhep.2019.11.020
https://doi.org/10.1001/archsurg.2011.116
https://doi.org/10.1016/S2468&ndash;1253(18)30045&ndash;1
https://doi.org/10.1590/S0004&ndash;2803.202000000&ndash;01
https://doi.org/10.1590/S0004&ndash;2803.202000000&ndash;01
https://doi.org/10.1097/MOT.0000000000000610
https://doi.org/10.1016/j.hpb.2017.08.004
https://doi.org/10.1002/lt.24977
https://doi.org/10.3390/jcm12082807
https://doi.org/10.1016/j.amsu.2020.07.028
https://doi.org/10.1007/s005340170030
https://doi.org/10.1097/01.tp.0000187106.29908.2b
https://doi.org/10.1016/j.transproceed.2008.08.053
https://doi.org/10.1002/lt.25737
https://doi.org/10.3390/curroncol29030157
https://doi.org/10.1055/a-2221&ndash;6126
https://doi.org/10.3389/fonc.2024.1404683
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Andraus et al.

39. Sapisochin G. Liver transplant for stable, advanced intrahepatic
cholangiocarcinoma. ClinicalTrials.gov [Internet]. Bethesda (MD): National Library
of Medicine (US). Available at: https://clinicaltrials.gov/study/NCT04195503. [cited
2024 May 08].

40. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A, Bozzetti F, et al. Liver
transplantation for the treatment of small hepatocellular carcinomas in patients with
cirrhosis. N Engl ] Med. (1996) 334:693-9. doi: 10.1056/NEJM199603143341104

41. Sapisochin G, Bruix J. Liver transplantation for hepatocellular carcinoma:
outcomes and novel surgical approaches. Nat Rev Gastroenterol Hepatol. (2017)
14:203-17. doi: 10.1038/nrgastro.2016.193

42. Tabrizian P, Holzner ML, Mehta N, Halazun K, Agopian VG, Yao F, et al. Ten-
year outcomes of liver transplant and downstaging for hepatocellular carcinoma. JAMA
Surg. (2022) 157:779-88. doi: 10.1001/jamasurg.2022.2800

43. Mehta N, Bhangui P, Yao FY, Mazzaferro V, Toso C, Akamatsu N, et al. Liver
transplantation for hepatocellular carcinoma. Working group report from the ILTS
transplant oncology consensus conference. Transplantation. (2020) 104:1136-42.
doi: 10.1097/TP.0000000000003174

44. Alvaro D, Gores GJ, Walicki J, Hassan C, Sapisochin G, Komuta M, et al. EASL-
ILCA Clinical Practice Guidelines on the management of intrahepatic
cholangiocarcinoma. J hepatology. (2023) 79:181-208. doi: 10.1016/j.jhep.2023.03.010

45. Gonzalez RS, Raza A, Propst R, Adeyi O, Bateman J, Sopha SC, et al. Recent advances

in digestive tract tumors: updates from the 5th edition of the world health organization "Blue
book". Arch Pathol Lab Med. (2021) 145:607-26. doi: 10.5858/arpa.2020-0047-RA

Frontiers in Oncology

08

10.3389/fonc.2024.1404683

46. Ruft SM, Dillhoft M. Review of IDH mutations and potential therapies for intrahepatic
cholangiocarcinoma. Hepatoma Res. (2023) 9:37. doi: 10.20517/2394-5079.2023.51

47. Kendall T, Verheij ], Gaudio E, Evert M, Guido M, Goeppert B, et al. Anatomical,
histomorphological and molecular classification of cholangiocarcinoma. Liver Int.
(2019) 39 Suppl 1:7-18. doi: 10.1111/liv.14093

48. Mauro E, Ferrer-Fabrega J, Sauri T, Soler A, Cobo A, Burrel M, et al. New challenges
in the management of cholangiocarcinoma: the role of liver transplantation, locoregional
therapies, and systemic therapy. Cancers. (2023) 15:1244. doi: 10.3390/cancers15041244

49. Calderon Novoa F, Ardiles V, Pekolj J, Mattera J, de Santibafies M. Liver
transplantation for intrahepatic cholangiocarcinoma: a narrative review of the latest
advances. HepatomaRes. (2023) 9:33. doi: 10.20517/2394-5079.2023.36

50. Sapisochin G, Bruix J. Liver transplantation for early intrahepatic
cholangiocarcinoma (LT for iCCA). ClinicalTrials.gov [Internet]. Bethesda (MD):
National Library of Medicine (US). Available at: https://clinicaltrials.gov/study/
NCT02878473. [cited 2024 May 08].

51. Smedman M, Yaqub S. Liver transplantation for non-resectable intrahepatic
cholangiocarcinoma: a prospective exploratory trial (TESLA Trial). ClinicalTrials.gov
[Internet]. Bethesda (MD): National Library of Medicine (US). Available at: https://
clinicaltrials.gov/study/NCT04556214. [cited 2024 May 08].

52. Sotiropoulos GC, Kaiser GM, Lang H, Molmenti EP, Beckebaum S, Fouzas I, et al.
Liver transplantation as a primary indication for intrahepatic cholangiocarcinoma: a
single-center experience. Transplant Proc. (2008) 40:3194-5. doi: 10.1016/
j.transproceed.2008.08.053

frontiersin.org


Available at: https://clinicaltrials.gov/study/NCT04195503
https://doi.org/10.1056/NEJM199603143341104
https://doi.org/10.1038/nrgastro.2016.193
https://doi.org/10.1001/jamasurg.2022.2800
https://doi.org/10.1097/TP.0000000000003174
https://doi.org/10.1016/j.jhep.2023.03.010
https://doi.org/10.5858/arpa.2020-0047-RA
https://doi.org/10.20517/2394&ndash;5079.2023.51
https://doi.org/10.1111/liv.14093
https://doi.org/10.3390/cancers15041244
https://doi.org/10.20517/2394&ndash;5079.2023.36
Available at: https://clinicaltrials.gov/study/NCT02878473
Available at: https://clinicaltrials.gov/study/NCT02878473
Available at: https://clinicaltrials.gov/study/NCT04556214
Available at: https://clinicaltrials.gov/study/NCT04556214
https://doi.org/10.1016/j.transproceed.2008.08.053
https://doi.org/10.1016/j.transproceed.2008.08.053
https://doi.org/10.3389/fonc.2024.1404683
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	The role of living donor liver transplantation in treating intrahepatic cholangiocarcinoma
	Introduction
	Initial experience
	LT in incidental lesions of iCC in the explant or HCC misdiagnosis
	LT for unresectable advanced iCC
	LDLT for iCC
	The first case reported of LDLT for ICC unresectable in Brazil
	Discussion
	Final comments
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


