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Fig 8. Integrated interdependence analysis of Gt and RAV enables high-throughput identification of distinct subpopulations with characteristic
combinations of Gt and amino acid haplotype. (A) Phylogenetic analysis of all reconstructed sequences of NS3 protease region. T.axa are colored on the
basis of their assigned Gt and Q80 RAYV as follows: Gt1a-Q80K = blue; Gt1a-Q80R = purple; Gt1b-Q80K = red; G{1b-Q80R = orange. A phylogenetic tree
was generated using FigTree software. (B) Sequence logos from all sequences assigned to each pair of Gt and Q80 amino acid variant depicted in (A). Blue
triangles denote NS3 Q80. Red triangles denote geno/subtype-specific amino acid polymorphisms at positions 71, 72, and 89. The codon change from
reference to the most dominant variant at position 80 was denoted. (C) Distributions of estimated frequency per reconstructed sequence. (D) Relative codon
frequencies for each Gt-RAV. The frequency was defined as the ratio of the number of reconstructed sequences possessing each codon and the total
number of reconstructed sequences. :
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core region and NS3 protease region. Furthermore, we achieved highly accurate estimations of
Gts and RAVs by combining two QSR programs, QuRe and QuasiRecomb, both of which were
based on different algorithm principles. Initially, we had a concern about artificial
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recombination attributed to PCR amplification step and/or QSR calculation step. However, the
simulation experiments demonstrated the accuracy of our QSR-based genotyping (Fig. 3 and
Table 2) and RAV screening (Fig. 4 and Table 3) without in silico RAV recombination proven
(Fig. 4A). A high PPV, rather than a high Sn, would be preferable for future investigation, be-
cause a high PPV would allow effective selection of patients having “true-positive” low-fre-
quency RAVs, without the annoying false-positive RAVs. This is particularly important for
research focusing on the impact of pre-existing minor RAVs, because a considerable number
of false-positive RAVs at the preliminary screening stage might lead to a false conclusion that
minor RAVs showed no correlation with the treatment outcome. In addition, note that sensi-
tivity is in principle restricted by the coverage depth attainable with the sequencers currently
available; therefore, so methodological improvement would be difficult. Lastly, by desterilizing
the reconstructed haplotype information, we combined genotyping and RAV screening so as
to find a novel relationship between them. The limitations of conventional SNV-based muta-
tion screening are summarized into the following points: (1) it was difficult to gain genotype in-
formation; (2) it was difficult to link detected SN'Vs to correctly infer relevant RAVs, especially
when multi-geno/subtype clones co-existed; and (3) it was impossible to gain insight on the
basis of epistatic interactions between mutations, which has recently been predicted in HIV
protease by a systems approach [45]. Our approach can overcome these limitations, which can
reveal how the impact of one mutation depends on the presence or absence of other mutations
in the context of clinical trials and post-trial surveys.

Recently, Jabara et al. have reported a novel solution to eliminating errors introduced during
PCR amplification and pyrosequencing by using a single-molecular identifier [46,47]. The
principle of this strategy is the use of a RT primer tagged by an 8 degenerate ID sequence. The
resultant pyrosequencing reads having the same ID tag sequence are clustered, and the consen-
sus sequence is generated on the majority basis, thus enabling the effective removal of artificial
errors introduced during PCR, library preparation, and NGS. Polymerase error rate has been
vigorously studied because of its potential impact on the inference of viral quasispecies diversi-
ty [48]. Although a promising technique, however, the analysis of this diversity could not yet
be considered error-free owing to the error-prone nature of reverse transcriptase. The error
rate of the commonly used, MMLV RTase was reported to be around 10>~10"* per nucleotide
[49], which might still be sufficient to artificially generate low-frequency false positive variants.
Moreover, the read length of the NGS sequencer, a maximum of ~ 1000 bp achieved using the
Roche GS FLX+ system, would be an inevitable limitation of this methodology. Another solu-
tion that has recently been described by Acevedo et al. is circular sequencing (CirSeq), wherein
circularized genomic RNA fragments are used to generate tandem repeats [50,51]. These re-
peated reverse transcriptions principally eliminate even the errors introduced by the reverse
transcriptase use. The CirSeq approach in principle would provide completely error-free se-
quencing, but the target RNA must be fragmented into small pieces before amplification,
which would be unfavorable for linkage analysis. In contrast to these emerging techniques, our
analysis pipeline is much more practical. Moreover, our framework can be applicable even to
previous NGS data obtained from ordinary RT-PCR experiments, as long as the read lengths
are sufficiently large. NGS sequence meta-analysis is an emerging but promising strategy to in-
tegrate our knowledge leading to deeper insights on viral quasispecies dynamics.

Among hemophiliacs frequently receiving coagulation factor concentrates, the prevalence
of HCV infection was high (60-90%) [52,53]. Before 1984, preheating was not yet routinely
performed during the preparation of coagulation factor concentrates to inactivate contaminat-
ing HIV [54,55]. Moreover, blood products were frequently imported from countries overseas
including the United States, as there were insufficient blood donors in Japan. Thus, patients
using blood products at that time were exposed to the risk of infection with not only HCV but
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also HIV, which had not yet been prevalent in Japan. Considering this specific circumstance,
we hypothesized that there were HCV quasispecies of different genetic and geographic origins
among HCV monoinfected non-hemophiliacs and HCV/HIV coinfected hemophiliacs in
Japan. As expected, our analyses demonstrated that the compositions of genotypes and RAV's
were quite different between HCV/HIV coinfected hemophiliacs, HCV monoinfected patients
with previous exposure to whole-blood transfusion (BLx), and HCV monoinfected patients
without a history of exposure to BLx. Gt1b was dominant (10 out of 11 = 91%) among cases
without HIV coinfection, whereas Gtla was dominant (6 out of 11 = 54%) among HCV/HIV
coinfected patients. The predominant infection with Gt2a and Gt2b was determined in 3 cases.
No other genotypes such as Gt3 and Gt4 were detected in this study. Moreover, multi-geno/
subtype overlapping infection was significantly more prevalent among hemophiliacs and pa-
tients with BLx. This high prevalence of overlapping infection might explain the changes in ge-
notype frequently observed among hemophiliacs [56,57] and other at-risk populations [58].
Furthermore, investigation on the interrelationships between Gts and RAVs suggests that
Q80K was more prevalent in HCV/HIV coinfected hemophiliacs, whereas Q80R was less prev-
alent in HCV monoinfected non-hemophiliacs (Tables 4 and 5). A notable finding is that
Q80K was significantly associated with Gt1b quasispecies among the hemophiliacs in this
study (Tables 4 and 5, and Fig. §). The Q80K variant is observed in 5.7-38% and 0.0-0.8% of
patients with Gtla and Gtlb HCV infections, respectively [42]. Q80K confers a 9.3-fold resis-
tance against simeprevir in the Gtla replicon system [42], and one clinical Phase 2 trial of sime-
previr showed reduced SVR 24 rates with patient with Q80K mutation compared to those
without Q80K (70.6-85.5% vs 55.0-66.7%) [38,59]. Currently, however, there is still limited in-
formation available regarding the impact of Q80K on Gtlb HCV infection, despite the fact that
the effect of Q80K has been well characterized for Gtla. In the first place, the epidemiology and
characteristics of Gtl sequences having the Q80K/R variant should be further studied, as
searches of the Los Alamos database yielded a very unsatisfying number of previously identi-
fied sequences (S3 and $4 Tables). Detailed examination of the linkage between genotype and
several RAVs may provide additional insights the clinical relevance of low-frequency genotype,
drug-resistant quasispecies and their impact on the DAA therapy outcome.

Similarly to all studies, this study has some limitations. Firstly, the number of cases studied
was very small, thus, the statistical power was insufficient to certainly detect low-prevalence
mutations (e.g., R155, A156, and D168) if present. Secondly, although randomly selected, there
might be a certain bias in enrolling HCV mono-infecting samples with a history of blood trans-
fusion available. In this study, sample information including age, sex, associated illness, and
source of infection, was not taken into consideration in the analysis; thus, the possibility of con-
founding and selection biases still remains. Thirdly, this study does not include hemophiliacs
with HCV infection without HIV coinfection, because of sample unavailability. Finally, since
this is a single-time point observational study, no information on the dynamic evolution of
viral quasispecies is available. We are currently in process of another study targeting NS3 and
NS5A using paired serum samples of pre-therapy, post-therapy, and post-relapse for hemo-
philiacs previously treated with peg-IFN plus ribavirin. We will also conduct post-trial surveil-
lance of DAAs including simeprevir and sofosbuvir, wherein the NS3 and NS5B would be the
target regions.

In conclusion, we developed and validated novel genotyping and RAV screening pipelines
for HCV using the emerging technologies of NGS and QSR, reinforcing their potentials for the
deconvolution of low-frequency genotypes, RAVs, and their interrelationships. Our study
clearly demonstrated how the compositions of pre-existing minor genotypes and RAVs are
considerably different between hemophiliacs and nonhemophiliacs, and HCV monoinfected
patients with or without a history of whole-blood transfusion. These results strongly warrant
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further studies investigating the epidemiology and impacts of low-frequency variants on the
clinical outcome of DAA therapies among hemophiliacs and other high-risk populations.

Supporting Information

$1 Fig. Pairwise SNV-to-SNV distance distributions of HCV core and NS3 protease region
estimated from Los Alamos HCV reference sequences. (A, B) SNV-to-SNV distance distribu-
tions of all possible Gt pairs of (A) core and (B) NS3 protease region were estimated from
aligned reference sequences obtained from Los Alamos HCV sequence database. (C-F) Intra-
genotype (C, D) and intrasubtype (E, F) SNV-to-SNV distance distributions of (C, E) core and
(D, F) NS3, respectively. A white notch represents median, and a red bar represents mean in
each box-whisker chart.

(TIF)

S2 Fig. Phylogenetic positions of reconstructed sequences assigned to false-positive geno-
types. Normalized patristic distances from reference sequences of each Gt were averaged, and
distances from Gt1b and Gt2a were plotted. Sequences assigned to Gtlb were depicted in blue;
Gt2a in cyan; Gtla in red; Gt2b in orange; Gt2k in purple.

(TTF)

S3 Fig. Quantitative accuracy of different QSR methods for detecting minor genotypes. Re-
constructed abundances under different simulation conditions were paired with corresponding
preset abundance values. The conditions tested were as follows: (A, C) QuRe-Low and QuRe-
High, and (B, D) QuasiRecomb-Low and QuasiRecomb-High, wherein Low represents the
total read count of 30,000, and High represents 100,000 for (A, B) core and (C, D) NS3 protease
region (NS3). Note that the abundance threshold was set to 0.001, and values below 0.001 were
replaced with 0.001 for descriptive purposes.

(TIF)

$4 Fig. NS3 PI RAVs reproducibly detected by QuRe. QSR was performed using QuRe, and
relative abundances of resistance-associated variants (RAVs) in the NS3 protease region were
estimated in each subject. The x-axis labels are sample IDs colored on the basis of their history
of exposure to blood (see Table 1 for details). The y-axis RAV labels were colored on the basis
of the effects of RAV's on simeprevir susceptibility: susceptible (FC < 2) substitutions are in
cyan, moderately resistant substitutions (2 < FC < 50) in magenta. No highly resistant substi-
tutions (FC > 50) were detected. The threshold was set at a frequency of 0.0001.

(TIF)

$5 Fig. NS3 PI RAVs reproducibly detected by QuasiRecomb. QSR was performed using
QuasiRecomb, and relative abundances of resistance-associated variants (RAV) in the NS3
protease region were estimated in each subject. The x-axis labels are sample IDs colored on the
basis of their status of exposure to blood (see Table 1 for details). The y-axis RAV labels are col-
ored on the basis of the effects of RAVs on simeprevir susceptibility: susceptible (FC < 2) sub-
stitutions are in cyan, moderately resistant substitutions (2 < FC < 50) in magenta; highly
resistant substitutions (FC > 50) are in brown. The threshold was set at a frequency of 0.0001.
(TIF)

S1 Table. Primers used for RT-PCR.
(XLSX)

S2 Table. Parameter settings for QSR simulations.
(XLSX)
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S3 Table. Counts of NS3 amino acid at position 80 binned by genotype in reported se-
quences retrieved from the Los Alamos HCV sequence database.
(XLSX)

$4 Table. Counts of NS3 amino acid at position 80 binned by sampled country in reported
sequences retrieved from the Los Alamos HCV sequence database.
(XLSX)
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Reliability and Factor Validity of ICF Core Sets (7 Item Generic Version)

for Hemophilia Patients with HIV in Japan
Toshiya Kucmr”, Akiko Kaxmuma®, Tomosato Iwano®, Fyunko Funrant”,
Miwa Ocang”, Katsumi Oura” and Tetsu Kivura?

Y Social Welfare Corporation HABATAKI Welfare Project, Tokyo, Japan,
‘ ? Japan Foundation for AIDS Prevention,
* Physical Medicine and Rehabilitation, National Center for Global Health and Medicine,
# AIDS Clinical Center, National Center for Global Health and Medicine

Objective : This study was conducted to evaluate reliability and factor validity of ICF Core
Sets (7 item generic version) for hemophilia patients with HIV in Japan.

Methods . Semi-structured interviews were conducted among HIV patients with hemophilia
(HIV victims, N= 93, male, age 30-64, in Japan). The variable of ICF Core Sets (7 item generic
version) was “b130 Energy and drive functions” “b152 Emotional functions” “b280 Sensation of
pain” “b230 Carrying out daily routine” “d450 Walking” “d455 Moving around” “d850
Remunerative employment”. Reliability and Factor analysis were conducted structural equation
modeling (SEM).

Result : We found that the ICF scale showed high internal consistency reliability (Cronbach's a=
0.821) and high factor validity (two latent variable model, AGFI=0.930, GF1=10.975, RMSEA<
0.001).

Discussion and Conclusion : This scale analysis showed the good reliability and factor
validity of ICF core sets (7 item generic version). These results suggested that ICF core sets (7
item version) is a useful and hopeful for assessment index for social security and provide social
support for any patients includes hemophilia patients with HIV in Japan.

Key words : hemophilia, HIV/AIDS, ICF, long-term care, reliability/validity
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The role of splenectomy in increasing the CD4-positive T lymphocyte counts (hereafter: CD4 counts) and the CD4
to CD8 ratio have not yet been fully investigated, especially in the case of HIV-positive patients undergoing liver
transplantation (LT).

Methods: The change in the total lymphocyte counts of 32 patients who underwent one-stage splenectomy
with living donor (LD) LT with (n = 13) or without rituximab (RTX, n = 19) therapy were examined to
validate our cohort of ABO-incompatible LDLT with RTX. Subsequently, perioperative changes in CD4

Iég;@iﬁjs counts and the CD 4 to CD8 ratio were measured in 13 patients who underwent ABO-incompatible LDLT/
Splenectorny RTX with splenectomy.

Liver transplantation Results: (1) The administration of RTX did not significantly affect the total lymphocyte counts of patients
Rituximab after LDLT/splenectomy in any of the observation periods. (2) The CD4 counts were significantly higher at

HIV/HCV co-infection 2 years after LDLT in comparison to the perioperative CD4 counts but not within the 3-month period
(p = 0.039). The CD4/CD8 ratio gradually decreased after LDLT/splenectomy under RTX treatment.
Conclusions: An immediate increase in the CD4 counts therefore cannot be expected after LDLT with

splenectomy. The total lymphocyte and CD4 counts were rather stable in the peritransplant period even

in ABO incompatible LDLT with RTX.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

In general, liver transplantation (LT) is indicated in HIV-positive
end-stage liver failure patients with CD4-positive T lymphocyte counts
(hereafter: CD4 counts) of at least 200 or 100/pL in order to prevent op-
portunistic infection [1,2]. However, patients with hepatic cirrhosis
whose HIV is well controlled are sometimes not indicated for liver
transplantation if they have a CD4 count that is below baseline due to
pancytopenia, which decreases total lymphocyte counts due to portal
hypertension. If combined splenectomy improves CD4 counts, subse-
quent liver transplantation may enable those patients to survive [3].
However, no report is available whether splenectomy can increase
CD4 counts when performed during living donor (LD) LT.

Abbreviations: CD4, CD4-positive T lymphocyte; LDLT, living donor liver transplanta-
tion; LT, liver transplantation; RTX, rituximab.
¥ The authors were supported by a Grant-in-Aid for Research on HIV/AIDS from the
Ministry of Health, Labour and Welfare of Japan, entitled the “Eguchi project”.
* Corresponding author at: Department of Surgery, Nagasaki University Graduate
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In order to clarify the answer to the clinical question, our cohort
of ABO incompatible LDLT was assessed and validated, because we
measured the CD4 counts only in this cohort to evaluate changes in
the T cell and B cell percentages. In fact, in Asian countries, ABO-
incompatible LDLT is performed for patients with end-stage liver
cirrhosis with the aid of rituximab (RTX) [4,6]. After RTX treatment
1-2 weeks before LT, B cells (CD19/20) are eliminated to almost
zero percent. However, there are few reports in the literature regard-
ing the changes of the total lymphocyte counts and CD4 counts in
patients who receive RTX treatment before LDLT. If RTX does not
affect the CD4 count, our cohort of ABO incompatible LDLT could be
valid to investigate the changes in the CD4 counts combined with
splenectomy.

2. Objective

We investigated the role of splenectomy in increasing CD4 counts
and the CD4 to CD8 ratio performed during LDLT. Analysis 1 was
performed to validate our cohort of ABO-incompatible LDLT with RTX.
In analysis 2, the changes in the CD4 counts in patients who received
RTX treatment before LDLT were clarified.
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3. Patients and methods
3.1. Subjects

Analysis 1: Thirty-two patients who underwent LDLT for various
diseases combined with splenectomy in Nagasaki University Hospital
between November 2006 and June 2013, and who were observed for
at least 1 year, were included. Splenectomy was indicated for thrombo-
cytopenia less than 50,000/uL and hepatitis C liver cirrhosis. Of those 32
patients, 13 patients received RTX 1 week before ABO incompatible
LDLT while 19 did not because of ABO matching.

Analysis 2: The above-mentioned 13 patients who underwent ABO
incompatible LDLT combined with splenectomy were included in the
analysis. All patients received RTX therapy before LDLT. Our method of
LDLT was previously reported elsewhere [5].

3.2. Analysis

Analysis 1: The total lymphocyte counts were measured before and
after LDLT at various time points until 5 years after LDLT.

Analysis 2: To specifically clarify the effect of splenectomy on CD4 T
cell counts and CD4/CD8 ratio, 13 patients were analyzed. The net CD4
counts and the CD4 to CD8 T cell ratio were analyzed at various time
points.

3.3. Statistics

All of the data are expressed as the mean and standard deviation or
as median values with ranges. The statistical analyses were performed
using the Mann-Whitney U test for continuous values and the chi-
square test for categorical values. A p-value of <0.05 was considered
to be statistically significant. The GraphPad PRISM version 5.0 software
program (GraphPad Software, San Diego, CA) was used for all of the
statistical analyses.

The study was conducted in accordance with the Declaration of
Helsinki of 2013.

4, Results

As shown in Fig. 1, the total lymphocyte counts after LDLT combined
with splenectomy did not differ significantly between the patients who
received RTX and those who did not in any of the observation periods.

The median CD4 counts (/uL) of the LDLT recipients who underwent
splenectomy before the administration of RTX and at 1 month, 3
months, 1 year, and 2 years after treatment were 298, 287, 247, 359,
and 441, respectively (Fig. 2). The CD4 counts increased slowly after
LDLT, and were significant higher at 2 years and after in comparison to
the perioperative count (p = 0.039). Furthermore, there was no signif-
icant difference in the CD4 counts regardless of splenectomy (Fig. 3).

In addition, the administration of RTX did not influence the CD4/8
ratio after LDLT and splenectomy (Fig. 4). It signifies that CD8 was
more enhanced than CD4.

5. Discussion

In the present study we demonstrated that the administration of
RTX did not affect the total lymphocyte counts after LDLT combined
with splenectomy. Therefore, using the cohort of ABO incompatible
LDLT, we found that splenectomy in order to increase the CD4 count
before and after LDLT had no therapeutic effect. The present study
revealed that in ABO incompatible LDLT with RTX, the total lymphocyte
and CD4 counts were rather stable in the peritransplant period and an
immediate rise of CD4 count cannot be expected after LDLT with
splenectomy.

According to Nomura et al,, there is a decrease in the number of CD4
cells in the peripheral blood of patients with liver cirrhosis after
splenectomy, which leads to a significant decrease in the CD4/CD8
ratio [7]. As a consequence, splenectomy may not significantly increase
the CD4 count before LT. However, Hashimoto et al. reported that the
function of CD4 cells in the production of interferon-gamma and CD4
proliferation were increased after splenectomy [8]. Accordingly, it re-
mains controversial whether or not splenectomy should be performed
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Fig. 1. Change of total lymphocyte counts after LDLT and splenectomy according to the rituximab administration.
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CD4+ T cell counts after ABO-incompatible LDLT and splenectomy
under Rituximab treatment (n=13)
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Fig. 2. Changes of CD4+ T cell counts after ABO-incompatible LDLT and splenectomy under rituximab treatment,

before LT in order to increase the number of CD4 cells or the function of
the CD4 cells, especially in patients with HIV [9].

In the present study, there was a gradual, long-term increase in the
(D4 counts of patients who underwent splenectomy at the time of LT.
The short-term decrease in the CD4 count was probably due to surgical
stress and the effects of other drugs (e.g., mycophenolate mofetil and in-
terferon). Although our investigation showed that splenectomy did not
affect the CD4 count, this may be due to the small number of patients
under the specific conditions of the present study (including RTX

administration), and should be the subject of a prospective analysis in
the future.

Our indication for LT for HIV infected patients was a CD4 count of
above 100, since hypersplenism existed due to severe portal hyperten-
sion [9]. Immediately after the diseased donor (DD) LT, although the
CD4 count dropped below 100, it recovered spontaneously, probably
with the aid of splenectomy, which had been planned before DDLT
[10]. We believe that if the HIV titer is controlled by antiretroviral
therapy, the absolute CD4 count for the indication of LT could be

CD4+ T cell counts after ABO-incompatible LDLT with Rituximab administration
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Fig. 3. CD4 + T cell counts after ABO-incompatible LDLT with rituximab administration with or without splenectomy.

158



K. Natsuda et al. / Transplant Immunology 34 (2016) 50-53 53

CD4/CDS ratio after ABO-incompatible LDLT and splenectomy
under Rituximab treatment (n=13)
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Fig. 4. Changes of CD4/CD8 ratio after ABO-incompatible LDLT and splenectomy under rituximab treatment.

lowered to 100 not 200, since hypersplenism can mask the real
immunological function of patients with HIV/HCV coinfection. Further-
more, splenectomy may increase the CD4 count and strengthen the
immune function before or during LT. Our results indicate that because
the number of CD19/20 B lymphocytes decreased to almost zero after
the administration of RTX, the CD8 count should be expected to increase
in the early period after LDLT/splenectorny [11]. Since CD4 and CD8 T
cells cooperate together, we need to await further investigation on the
rate of infection or tumor recurrence after LDLT with RTX and splenec-
tomy in larger studies [12,13].

In conclusion, this is the first report of the effect of splenectomy on
the number of CD4 T cells after LDLT. An immediate increase in the
(D4 counts therefore cannot be expected after LDLT with splenectomy.
The total lymphocyte and CD4 counts were rather stable in the
peritransplant period even in ABO incompatible LDLT with RTX.
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Short Communication

The First Case of Deceased Donor Liver Transplantation for a Patient with
End-Stage Liver Cirrhosis Due to Human Immunodeficiency Virus and
Hepatitis C Virus Coinfection in Japan

Susumu Eguchi*, Mitsuhisa Takatsuki, Akihiko Soyama, Masaaki Hidaka, Tota Kugiyama, Koji Natsuda,
Tomohiko Adachi, Amane Kitasato, Fumihiko Fujita, and Tamotsu Kuroki

Department of Surgery, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki 852-8501, Japan

SUMMARY: We previously reported that progression of liver cirrhosis is quicker and survival is dismal
in patients with human immunodeficiency virus (HIV} and hepatitis C virus (HCV) coinfection, espe-
cially when acquired in childhood through contaminated blood products. Recently, we performed the
first deceased donor liver transplantation (DDLT) for an HIV/HCV-coinfected hemophilic patient in
Japan. A 40-year-old man was referred to our hospital for liver transplantation. Regular DDLT was
performed using the piggyback technique with a full-sized liver graft. Cold ischemia time was 465 min,
and the graft liver weighed 1,590 g. The antiretroviral therapy (ART) was switched from darunavir/
ritonavir to raltegravir before the transplant for flexible usage of calcineurin inhibitors postoperatively;
tenofovir was used as the baseline treatment. The postoperative course was uneventful, and the patient
was discharged home on day 43. He started receiving anti-HCV treatment on day 110 with pegylated in-
terferon, ribavirin, and simeprevir after the DDLT. Herein, we report the first case of DDLT in Japan.
Meticulous management of ART and clotting factors could lead to the success of DDLT.

Human immunodeficiency virus (HIV) and hepatitis
C virus (HCV) infection after the use of HIV/HCV-
contaminated imported blood products for hemophilia
patients in the 1980s has led to increased mortality rates
due to end-stage liver disease resulting from chronic
hepatitis C infection (1,2). In the meantime, the de-
velopment of antiretroviral agents made it possible to
nearly eliminate HIV-related morbidity and mortality
(3). Therefore, an urgent need has developed to estab-
lish a system to salvage those patients with HIV/HCV
coinfection. It is important to note that these patients
usually develop end-stage liver cirrhosis at a young age,
such as in their 30s and 40s. They may also develop
hepatocellular carcinoma (4,5).

In Japan, the Tokyo University group has made an
intense effort to salvage those patients undergoing living
donor liver transplantation (LDLT) and to yield a good
survival rate after LDLT (6). However, liver transplan-
tation from a deceased donor has not been performed
thus far. In the world literature, there have been some
case series of deceased donor liver transplantation
(DDLT) in patients with HIV infection (7); however, an
optimal antiretroviral therapy (ART) regimen and anti-
HCYV treatment has not been clarified yet. Herein, we
report the first case of DDLT for an HIV/HCV coin-
fected hemophilic patient, with special consideration for
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antiretroviral conversion and immunosuppressive agent
selection.

The patient was a 40-year-old man who was infected
with HIV and HCYV through imported contaminated
blood products used for treating hemophilia when he
was an infant. He received treatment with antiretroviral
agents, and the HIV RNA levels remained under the de-
tectable range. However, chronic hepatitis with HCV
infection persisted, and he recently developed cirrhosis.
Pegylated-IFN therapy combined with ribavirin was dis-
continued owing to mental depression, which was in-
duced by the pegylated-IFN. He was also treated for
esophageal varices with endoscopic variceal ligation. A
computer tomography scan showed a relatively hyper-
trophic left lobe of the cirrhotic liver with ascites.

The inferior vena cava was completely surrounded by
the enlarged caudate lobe of the liver. No tumor forma-
tion was noted inside or outside of the liver. The
patient’s Child-Pugh status was class C with 10 points
and the Model for End-Stage Liver Disease score was 19
points. To HIV RNA level was below detection limits
and his absolute CD4 number was around 150.
However, the patient had a high HCV RNA titer. A
clotting profile indicated that he had hemophilia A with
a low factor VIII level, which necessitated administra-
tion of factor VIII 3 times per week. Finally, he was in-
dicated for liver transplantation (LT) and waited 3 years
with low points. However, over the 3 years his liver
function progressively deteriorated. He obtained extra
points on the waiting list because the mortality of
HIV/HCV coinfected patients without LT is higher
than that of HCV-mono-infected patients. Before LT,
his ART was changed from darunavir/ritonavir to
raltegravir in order to exercise flexible control of the
calcineurin inhibitor. Tenofovir was used as the basic
ART.



