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Fig. 1 Overall survival rate of patients with HIV/
HCV co-infection.
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Fig. 2 Patient survival rate of patients with HIV/
HCV co-nfection according to the value of platelet
counts.
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Fig. 3 Comparison of survival rate between HIV/
HCV co-infected patients and HCV mono-infected

patients, whose platelets counts were less than
150,000/ microL.
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Fism & LT, HIV/HCV B G EH E HCV HAHK
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Evaluation of portal hypertension and prognosis of patients with HIV/
HCYV co-infection through comtaminated blood product
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Takuma Shirasaka®, Masahiro Yamamoto®, Hiroyuki Gatanaga®, Natsuo Tachikawa®, Yuki Kugiyama”,
Hiroshi Yatsuhashi”, Takafumi Ichida®, Norihiro Kokudo”

Background: As survival of HIV-infected persons has improved due to widespread use of antiretroviral
therapy, mortality rate due to HCV-related liver disease has increased in HIV/HCV co-infected patients. Aim:
To investigate the real status of portal hypertension and their prognosis in HIV/HCV co-infected patients. Pa-
tients and Methods: The data of 146 patients of HIV/HCV coinfection through blood product were extracted
form 4 major HIV centers in Japan. In addition to liver function tests, palalet counts (PLT) were evaluated as
a marker of portal hypertension. Results: In spite of maintained liver function tests such as albumin and biliru-
bin, platelet count was lowered less than 150,000/ul in 17 apatients. The prognosis was those lowered PLT pa-
tients were worse than that of patients with normal PLT. When compared with HCV monoinfected patients
with PLT less than 150,000 ul, the prognosis of HIV/HCV co-infected patients were shorter. Conclusion: This fact
must be taken into account to consider appropriate treatment including liver transplantation in HIV/HCV co-
infected patients.
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B BWHE oo % B OobE
He EE  MNEeoA e B2

EE . [%&]Highly active anti-retroviral therapy {2 & % HIV 2> b2 — L oEIZ X Y, HIV/
HCV BEHEEEORTORKE LT, HCV IZX AFEEQEI& ML Twa, [HEJHIV/
HCV ERBEH I PR 2 SO 2 REE 1TV, f4 0 BEONEEOREXZH S ICT
5. [HE] —FemaEcmz, Frmeeir E®TmLET. [KR] 2f8%, kK
FIE B 30 Bl A% 4. Child-Pugh 7338 A 2590% T o 7295, % 40% DIEFITFMEEAMET. I8
B CT Tid, WHZEZ 11 B0z, [BR]4EO BRI, —HFERIIEE#HENORE
BINZ b DD, §40% OEETHFHEMET L, FLEGELFEEEZE LTV REMNZH
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HRE|FHEE:  FRREAEMEMIRETTERE
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Highly active anti-retroviral therapy (HAART) ®%
WX, HIVoOa y ba—)uasegs L, 1995 £ LI,
HIV BREBIOFRTEITHADT 5 L L b, FERICKE
BEALHEAR SN, Weber 5058 L7122 fisg LRI
TEDOFERICL B L, HIVEEHFITBIT 5 AIDS DAto
FRCOERTRDZ VDX, HREETHY, Zhoo
BEEDI B, 70% L EAHCV @ L Tz, kK
E T, 1997—2000 4EICFEL L 72 135 Ao HIV BED
9 %, AIDS B350 (HF RS & A5ET0) 1389 50%,
B OKERDH B, $190% EFEREETHY, &
I HCV BEEIZ X BB TH - 722,

AFRNT BT b PR 22 FEREE AT BB OFAT, HIV/
HCV EEBRREEEZ BT LERD 1/3 3FEETH S
Z LG SN, — R K TR E~OE R G
BEL LT, BN T areidh, REICB
i} % HIV/HCV BEREGE ~OERBIL, TR 22 F5
FTIT, ERFBREGITES 10 G LR O TV S,
AN BT B HIV BgeE D 192% A HCV (2 B G
LTBY, ZOERTRDZ VDI, BFD HIV/HCV

R RERZRBM - HLEEE
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RAMBRAE TH Y, 2REFID 85% IZDITH. 1
HRHFN X 5 HIV EfH 0 HCV FLRRE SRR 97%
ERDHTELY, 2O X ITEEITL 5 HIV/HCV &
BB T BB, BEERELTD, 4%%
DEEUIETLEZ ONBY.

Tad, MEEANC X % HIV/HCV ERERGBETF
R REZRIBTAZEICEY), ThHDIER
XA, X DEY RIS EERER T L
THIE L, EAEGHFEERMI ST A 35T
FHE, WL [MERANC X 5 HIV/HCV BEHRERYE
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2)

Fig. 1 Evaluation of hepatic function reserve; 1) Indocyanine green retention rate at 15
minutes, 2) The ratio of liver to heart-plus-liver radioactivity of Tc-GSA 15 minutes after
injection (LHL15) in 99mTc-GSA liver scintigraphy.

2) C_

Fig. 2 1) Child-Pugh classification, 2) Liver damage classification

Ptk - HCV $itkBrtE o i m H 1k, 4E#s 39 (30-68) i
(DT, el & dipR). i FUARE 30 filH 27 flic B v
T, HIV-RNA &, HAART Z X 1 H HH R B S il 12 B il
A Tz, HCV-RNA 1, #it 14 6, JERH
W6HTHY, £ v =720 &b 4V AHEERR
A S NTER 2 DL BRSO 7o, kAT,
M/E 17.0 X 10" /ul (4.9-34.8) TH Y, 10.0x10* /ul
Kz 6 PR 7z, —RIFHEEEREEE L, KEI NV
¥ U 09 (0443) mg/dl, PT85 (43-116) %, Ii
TIVT I V45 (31-55) g/dl, ALT 49 (11-127) 1U/
[ L DR 72N T BIEFIDOEI S L o 7. JE
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<¥—#—i% AFP 33 (2-654) ng/mil, PIVKA-II 21 (&
128) AU/ml Td - 7z. FHifEFHII T I1&, ICG15 H
F (LLF ICGR15)7(2:62) %, 7 ¥ 7 valif¥ ¥ LHLss
0.907 (0.692-0971) Tdh o 7=. ICGRI5 TiE, 10% %
Z BIEWDS40%, F7=7 ¥ 7 afff ¥ >~ LHLisid 0.90
Kl OREBIAS 37% TH Y, —HAFHEBER A TIZIEF
BN D7 — % ZRTEF ORI S FIEIZET L Tw
LEEFHYEE TR Tl (Fig D).
FREERERICEEE S %X IT ) &, Child-Pugh
SEICBUTARAITIZA27TH,BLH, C2H) & BERER
A DFEFIDIEE Th o 7= (Fig. 2.1). —7, Child-Pugh



HIV/HCV EH G BE BT 5 Pl EEZ A

THEOBEOEH 2R E, o 4 HHE & ICGR15 THHl
ENLFEEETIE, ICGRIS Z KL, IFEEE A
2361, B6 i, C1H1& FEEEL EOFHERERE 2 1D
LEIOEEA ML 72 (Fig.2.2). PT, B#¥UyrEr
i, ZVL7F=Ul, BNMBEAOFEICTHHEENS
Model for End-stage Liver Disease (MELD) R a7k
FROLfE 8, #iPH 6-15 Th o7z,
MHALDIRETH H e 7T VERIZ 100 ng/ml BLE
DEHEDIER % 48% FEH 7z (Fig. 3). BEH CT T,
FFREZEAS 11 3, BMERFL 11 B, EFIF8HITH Y,
WefE (BRI LCHEREAMIC10cm YLEThy, M

Fig. 3 Serum levels of hyarulonic acid (ng/dl)

1)

Normal liver
30%

3:405

DREZELLTCTICTIERE SND, [HAZHT TR
T Tme®z 2], [HimidhRTHRE B 42
W o n) EEER BT A X ) LT, BEHESZH
BMEICE Y B % 176 (57%) (D72 (Fig. 4).
35 RENOIMIEL 1 FICRD, TSR
WERLPICRD. MRk E 2 IO 2
Bl & B IZFIBRAED O BN E TIET AR % PRI
BTHo7z (Figh).

EEEALENRETIE, S FICREEIRE % D7z,
HEHEEFRBOREL LTIZEB F1 Th o228 36T
X RCHBETHY, HEOHESEE 2 S5/ (Fig6).

BAEET-7230 8055, 2 BHBEMEHIZET
L7z, 1 %3S ERER CT (S CHFMINRIE % S 7o EH T,
FRHIIARE DOEITIC X AT TH o 72 1 &1, FIIRIMAR
EROIIEFITH Y, B[HITETTEIFALLITTHTE
L7

Z =

WEIT S LAORKRLY, HIV/HCV EHRYEEE
DOHIE, —RIFBEREDOK £ 51X, Child-Pugh
DA LW ERIDTRETH B, EIFFREEOK
TR FIIRIE T % 725D BIERIAE F T\ 5 AV B
L7z HIV/HCV EEERGH 1$ HCV E B gE1C
LT, HFoOBMEILOETHEELY, F72 HCC 27 i
WZHIET A EAHRE XN T WA, HCV iR A ML 8% %
BE SN MEAFRBEZEOFRBICE BETRICHETS
A XY ZADbOHETIE, HCV BMBRGEH IR T,
FHEBIC X BIETTERAT16.7 58 <, FFHIIEIC X 55

Splenomegaly (-)

43%

Fig. 4 Contrast enhanced abdominal CT; 1) appearance of the liver, 2) Presence of spleno-

megaly.
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3)

Fig. 5 A case of portal venous thrombus. 1) 2) Right branch and umbilical portion of the portal
vein were not clearly depicted due to the decreased portal from as a result of portal venous
thrombus. 3) Reconstructed image of discontinuation of portal system at the level of portal vein.

Fig. 6 Esophageal varix evaluated by gastroduode-
Noscopy

TEMNLEfFE SR TN5EY,

WA, HIV BT B Y 5 IR PR E To AR
(non cirrhotic portal hypertension, NCPH) ®F&HEH
WESINTVE. o0 BFITHLET S 2 &1, HIV
YRR <, HAART IRABEDSREWVWE W) HTH 5.
ZOZEIIBWT, KO A AR A M RA #H
1285 HIV it NCPHIIED Y A7 2B L Tw5b
LEZ 615, /- HAART #FEOH T3, Didanosine
E NCPH "S5 L oWmENENLTWBY, 2010
1A 29 Hizix, KE FDA %5 Didanosine (2B L,
[ Tdh L0 EELRIIEA]E LT NCPH $iED
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YAy RESRT LSS TwA, Tz, A
BT R RGN AEDET S 2010 423 A 4
HACFREDIHZ J605 L CTw b, Forid, ITRIER S,
I A X PR v MO & LT Didanosine
HRAIC & B NCPH 584ED U A Z 12D WTifis L7210,

LS OMA 7T 7S5 22T 2 B0 MIRINAR % §R 72
25, &% 5B Didanosine O % 728, 1 i Child-
Pugh 7813 A & JFsE R - Cwiz. HIV/HCV
MR BT 5 MIRIEO KK & LT, C BRI
A K BN L, PIBRIEJCAESE IS X T, HAART
WS NCPH OB 5 o jEtEA % 2 bt b, NCPH
W&, JEACAE M o PIDRE TCARE T R THA LA i 7 & o
FRERAT LTI & 2% 2 HiDs— i TH 525, BUEN
ThomE7a s s MIEENLMGESE (RS
CT), LIBHALAT RSB C TREIR IR BN SR & 95
95 Z EAHHETH o /2.

LFROX) HEEEEEL, RUNLEEHELT,
TFREAH b & O 7B ORI E Lk Bbh s,
L L%AS, BUE HERMORBOERE, JEAEDR
DIFEEE %o THBY, WHEEIHE ORI Child-
Pugh A TH 5720, EZNFFiaEIMET LTz
D, FRFETESETL TV TBEATY, 74
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Analysis of hepatic functional reserve in HIV/HCV co-infected patients

Akihiko Soyama, Susumu Eguchi*, Mitsuhisa Takatsuki,
Masaaki Hidaka, Izumi Muraoka, Takashi Kanematsu

Background: As survival of HIV-infected persons has improved due to widespread use of highly active an-
tiretroviral therapy, mortality due to HCV-related liver disease has increased in HIV/HCV co-infected patients.
Aim: To establish the appropriate therapeutic strategy for HIV/HCV co-infected patients, evaluation of liver
function including hepatic functional reserve was conducted. Patients and Methods; In addition to liver function
tests by blood examinations, hepatic functional reserve of the patients was evaluated by indocyanine green re-
tention rate and liver asialo scintigraphy. Results: In spite of relatively maintained general liver function tests,
approximately 40% of the patients with HIV/HCV co-infected patients had impaired hepatic functional reserve.
Conclusion: This fact must be taken into account to establish therapeutic strategy with considering the appro-
priate timing of liver transplantation in HIV/HCV co-infected patients.
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Abstract Because of the progress of anti-retroviral
therapy (ART) for human immunodeficiency virus (HIV),
mortality due to opportunistic infection resulting in AIDS
has been remarkably reduced. However, meanwhile, half of
those patients have died of end-stage liver cirrhosis due to
hepatitis C virus (HCV) with liver cirrhosis and early occur-
rence of hepatocellular carcinoma. Recently, in 2013, non-
cirrhotic portal hypertension due to ART drugs or still
unknown mechanisms have become problematic with early
progression of the disease in this patient population. Liver
transplantation (LT) could be one treatment of choice in
such cases, but the indications for LT perioperative manage-
ment, including both HIV and HCV treatments and immu-
nosuppression, are still challenging. In this review, we
update the literature on HIV/HCV co-infection and LT as
well as recent effort for modifying allocation system for
those patients.

Keywords Co-infection - Hepatitis C virus - HIV -
Human immunodeficiency virus - Liver transplantation

Introduction

The causes of death of human immunodeficiency virus
(HIV) infected patients have dramatically changed since
1995. A major background factor behind these trends is the
improved HIV control achieved with anti-retroviral therapy
(ART) [1]. Despite dramatic reduction of death due to
acquired immunodeficiency syndrome (AIDS), co-infected
hepatitis C virus (HCV)-related death due to liver failure or
hepatocellular carcinoma (HCC) became a serious problem,
not only in Japan but all over the world, including England

S. Eguchi (B£) - M. Takatsuki - T. Kuroki

Department of Surgery, Nagasaki University Graduate School of
Biomedical Sciences, 1-7-1 Sakamoto, Nagasaki 852-8501, Japan
e-mail: sueguchi @nagasaki-u.ac.jp

[2]. In Japan, in the late 1980s, contaminated blood products
for hemophilia caused co-infection by HIV and HCV. In
such cases, liver transplantation (LT) is the only possible
treatment option to achieve long-term survival, but several
modifications of perioperative management are required
recently for better outcome.

In this review, the outcome and the points of management
of LT for HIV/HCV co-infected patients were reviewed to
save relatively young patients with HIV/HCV co-infection
bearing HCC [3, 4], non-cirrhotic portal hypertension
(NCPH) [5-7], and decompensated liver cirrhosis [8, 9]. An
updated critical review of the literature in 2013 was per-
formed, and new information on problems and results for LT
for HIV/HCV co-infection were included.

Upcoming topics regarding LT indications for
HIV/HCV co-infection in 2013

Non-cirrhotic portal hypertension

In HIV/HCYV coinfected patients, liver failure due to HCV
hepatitis was enhanced by ART-related hepatotoxicity, espe-
cially manifesting as non-cirrhotic portal hypertension
[5-7]. One of the ART drugs, Didanosin (DDI), has been
suspected for serious morbidity. Thus, not only in cases with
deteriorated liver function, such as in Child-Pugh B or C
cases, but also even in Class A cases, patients’ liver function
can easily deteriorate abruptly [10, 11]. The actual natural
course of pure NCPH is unknown, because it can be modu-
lated with HCV or other causes and reported as only case
series. However, an important study regarding “Non-
cirrhotic portal hypertension in HIV mono-infected patients
without HCV” was published in 2012 [12]. All five patients
had portal hypertensive symptoms such as ascites or variceal
bleeding after ART medication. We need to await their prog-
nostic information, since it can be extrapolated into HIV/
HCV co-infected patients after successful HCV eradication.
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Therefore, all HIV/HCV co-infected patients should be
carefully followed up so as not to miss the opportunity for
LT. Recently, in Japan, a scoring system was created for
listing a deceased donor LT for those patients with HIV/
HCV co-infection due to previous contaminated blood
products.

Hepatocellular carcinoma

Recently it became evident that HCC in HIV/HCV
co-infected patients develop HCC at a very early stage of life,
such as in the 30s and 40s [3, 4]. The molecular mechanism
of its development still remains unclear, but surveillance in
those patients should be considered for HCC strictly. In
Japan, HIV/HCYV co-infected hemophilic patients have been
undergoing periodic examination for liver-related disease on
a research basis. Early detection could contribute to treat-
ment choices such as liver resection or liver transplantation.
Regardless of the infectious status of HIV, treatment strategy
for HCC in HIV/HCYV infected patients should be the same in
HCV mono-infected patients. Namely, whether liver resec-
tion could be performed or not should be based on the liver
functional reserve. Also radio frequency ablation and
transarterial chemoembolization can be selected according to
the location, size and number of HCC.

Current results of LT for HIV/HCYV co-infected
patients in 2013

Indications for LT

As HCV mono-infected patients, LT should be considered
when patients develop deteriorated liver function as indi-
cated by a Child-Pugh score of class B or C in co-infected
patients. Recently, Murillas et al. reported that the Model for
End-stage Liver Disease (MELD) score is the best prognos-
tic factor in HIV-infected patients [13]. HIV/HCV
co-infected patients might be considered for LT before their
MELD score increases to achieve comparable results with
HCV mono-infected patients. Several studies showed that
aggressive fibrosis in HIV/HCV co-infected patients com-
pared with HCV mono-infected patients [14, 15], but the
mechanism of this aggressive fibrosis remains unclear.
Recently, transient elastography or acoustic radiation force
impulse (ARFI) imaging to check for liver stiffness has been
introduced as an effective and noninvasive modality to
determine patients’ candidacy for LT [16, 17].

Regardless of the presence of hemophilia, the indications
and methods for performing liver transplantation remains
unchanged for patients with HIV/HCV co-infection. In fact,
after a successful liver transplantation, hemophilia can nor-
mally be cured. Usually, the conditions for liver transplan-

tation are as follows: (1) AIDS symptoms have not surfaced;
(2) CD4+ T lymphocyte count is 150-200/ul or above; and
(3) as a result of ART, the amount of HIV RNA in the blood
by PCR method is below the [evel of sensitivity of the assay.

In HIV/HCV co-infected patients, current studies show
that a count of more than 100/ul CD4+ T lymphocytes is
acceptable [18, 19], because patients generally have portal
hypertension, which can cause leukocytopenia. In such
patients, the ratio of CD4/CD8 is reported to be a realistic
marker to predict postoperative complications including
opportunistic infections. When the ratio is less than 0.15,
the incidence of infectious complications is significantly
higher [20].

In 2013, based on the evidence of rapid progression of
the liver cirrhosis and portal hypertension in patients with
HIV/HCYV co-infection, a ranking system for waiting list of
deceased donor LT has been set up in Japan. Even HIV/
HCV co-infected liver cirrhotic patients with Child—Pugh
class A can be listed for LT as “point 3” because of NCPH
nature. Also co-infected patients with Child-Pugh class B
and C can be listed as “point 6” and “point 8" based on the
data from our HIV/AIDS project team of the Ministry of
Health, Labor, and Welfare of Japan, and world literatures
[21-23]. It is basically considered for previous victims of
contaminated blood products for hemophilia.

Results of LT for patients with HIV/HCV co-infection

In the United States and Europe, liver transplantation from
deceased donors has been performed in HIV patients since
the 1980s. At that time, the outcomes of LT were very poor
[11]. Recent series of reports are listed in Table 1 [24-31].
The reality is that, in addition to those listed therein, there
have been many sporadic reports, such as reviews, expecta-
tions for liver transplantation, and assessment of indications.

In general, most reports concluded that the results were
10% worse than in the cases with HCV mono-infection,
with a 3-year survival of around 60-70%. Recently, a 5-year
patient survival of around 50% was reported, and there is
debate whether these results can be accepted for patients of
a younger age and were co-infected through previous use of
a contaminated blood product. In Japan, the Tokyo group
reported six cases of living donor liver transplantation
(LDLT) between 2001 and 2004 [32]. Terrault et al. reported
that older donor age, combined kidney-liver transplantation,
an anti-HCV positive donor, and a body mass index
<21 kg/m?* were independent predictors of graft loss [33].
After LT, several studies showed that acute cellular rejection
was more frequent and more severe in HIV/HCV co-
infected patients than in HCV mono-infected patients,
possibly due to difficulties in achieving optimal immuno-
suppression because of interactions between antiretroviral
agents and immunosuppression.
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Table 1 Updated outcome of liver transplantation for HIV positive recipients

Authors Year Country n Patient survival (%)
1 year 3 years 5 years
Duclos-Vallee et al. [25] 2008 France 35 - 73 51
Tsukada et al. [32] 2011 Japan 6 66 66 50 Only LDLT, only hemophilia
Terrault et al. [33] 2012 us 89 76 60 -
Miro et al. [26] 2012 Spain 84 88 62 54
Anadol et al. [27] 2012 Germany 32 90 65 60
Harbell et al. [28] 2012 USA 125 91 67 -
Baccarani et al. [31] 2012 Italy 32 - 79 69
Di Benedetto et al. [46] 2012 Italy 30 75 65 50 with HCC
Ragni et al. [29] 2013 USA 15 71 38 - only hemophilia

HCC hepatocellular carcinoma, LDLT living donor liver transplantation

Lowered outcome can be presumed from previous
reports. Final mortality (graft loss) after LT was usually due
to infection and multiorgan failure. As in Miro’s report the
causes due to the higher proportion of organs from donation
after cardiac death (DCD) donors, higher rate of combined
liver-kidney transplantation, increased rate of acute cellular
rejection, HBV co-infection and infection. However, it was
of note that there was no death due to infections related to
HIV.

Preoperative management of HIV/HCV in
liver transplantation

The number of HIV-RNA copies before LT is suggested as
an independent risk factor of postoperative mortality, so that
HIV should be controlled sufficiently before LT [30].
Accordingly, in patients who are under consideration to
receive LT, ART can be safely stopped before LT, because
HIV is generally well controlled for a long period by ART.
Also ART can be toxic for the virgin graft, which underwent
ischemia/reperfusion injury and liver resection in a donor.
Once it is settled down after liver transplant, especially in
LDLT cases, ART can be resumed with meticulous adjust-
ment with calcineurin inhibitors.

Actually, after LT, ART should be restarted as soon as
possible, because HIV-RNA appears at 3 to 30 days after
ART is stopped [34], but the timing of restart of ART
depends on the patient’s condition, including liver function
[35]. As long as the liver function has not fully recovered, or
partial liver graft such as in LDLT has not yet sufficiently
regenerated, ART cannot be started. Castells et al. reported
in their case-control study that ART was started at a median
of 8 days after LT (range 4-28 days) [36]. ART administered
after LT should be the same as the preLT regimen, but the
majority of ART drugs, including protease inhibitors and
non-nucleoside reverse transcriptase inhibitors, have inter-
actions with calcineurin inhibitors (CNI) or mammalian

target-of-rapamycin (mTOR) {37], so that the monitoring of
blood levels of immunosuppression is extremely important
to avoid infectious complications or rejection. It can easily
overshoot beyond the therapeutic level. Currently, a novel
HIV-1 integrase inhibitor, raltegravir, is expected to be a
feasible drug because it has no interactions with CNI, unlike
other drugs [38, 39]. Therefore, the current recommended
strategy in the light of L'T could be to try raltegravir as ART
before LT and see if HIV can be controlled with raltegravir.
If it is the case, CNI could be used as usual after LT.
However, if raltegravir cannot control HIV or cannot be
applied due to other reasons, meticulous management of
CNI (e.g. once a week administration with frequent trough
monitoring) or Mycophenolate mofetil protocol should be
considered. In fact, the novel protease inhibitor anti-HCV
drug, telapreir, has the same character as ART drugs for
HIV, and transplants team learn to overcome such drug
interactions when post-LT HCV mono-infected patients are
treated with telaprevir.

The treatment strategy for HCV in HIV/HCV co-infected
patients is the same as in HCV mono-infected patients.
Combination therapy of pegylated interferon (Peg-IFN) and
ribavirin is the standard treatment both before and after LT
in 2013. The treatment should be started as soon as possible,
because in HIV/HCV co-infected patients, HCV recurrence
may be accelerated in an immunocompromised state [40,
41]. As mentioned above, the novel protease inhibitor
telaprevir is currently being introduced as an effective drug
to achieve sustained viral response (SVR) of 70%, even in
genotype 1b, with Peg-IFN/ribavirin in a non-transplant
setting [42], but this drug is metabolized via cytochrome
P450, as are CNI and various protease inhibitors of ART for
HIV. Close monitoring of the CNI trough level should be
performed, and although triple therapy with telaprevir/Peg-
IFN/ribavirin or even without Peg-IFN is currently reported
to be effective to prevent HCV recurrence after LT in HCV
mono-infected cases, special attention should be paid when
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this regimen is adapted for HIV/HCV co-infected patients.
Additionally, mutational status of the IL28 B genotype
should be investigated before interferon therapy for both
donor and recipient.

Immunosuppression

Several reports have demonstrated both the in vitro and in
vivo effectiveness of rapamycin in reducing HIV replication
[43-45]. Di Benedetto et al. found that rapamycin mono-
therapy was significantly beneficial in long-term immuno-
suppression maintenance and HIV control after LT [46].
Mycophenolate mofetil is expected to be an effective immu-
nosuppressive drug because of its efficacy in reducing HIV
infection by both virological and immunological mecha-
nisms. Mycophenolic acid, a selective inhibitor of the de
novo synthesis of guanosine nucleotides in T and B lym-
phocytes, has been proposed to inhibit HIV replication in
vitro by depleting the substrate (guanosine nucleotides) for
reverse transcriptase. Using these drugs, a more effective
regimen of immunosuppression with ART may be estab-
lished. However, more information needs to be obtained to
establish concrete immunosuppressive protocol.

As to steroids, several studies proposed that a steroid-free
regimen can be safely applied and effective in LT for HCV
cirrhosis. In HIV/HCV co-infected patients, a steroid-free
protocol may play a beneficial role in preventing both HIV
and HCV recurrence after LT [47, 48].

Hepatocellular carcinoma

Liver transplantation has been performed also for indication
of HCC. The most updated study indicated that the existence
of HCC did not change the outcome of LT provided that
HCC was downstaged preoperatively for UCSF criteria
[49]. Also for these cases sirolimus tended to be used as
primary immunosuppressive agents. This encouraging result
awaits further reports {50].

Conclusions

The above is an overview of liver transplantation performed
to date in HIV/HCV- co-infected patients. Although, the
results are 10% lower in patient survival after LT than those
for HCV mono-infected patients, LT could be feasible in
selected cases with HIV/HCV co-infection after careful
evaluation within suitable stages of the disease. In light of
the fact that most HIV/HCV co-infected patients in Japan
are the victims of contaminated blood products, it is
believed that the importance of liver transplantation will
increase in the future in the context of medical relief as well.

Our investigating team under the Ministry of Health, Labor,
and Welfare of Japan has made all possible efforts to clarify
the appropriate timing to put HIV/HCV co-infected patients
on a waiting list for LT.
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HIV/HCV BE#RGERE O EERZINIC BT 5
acoustic radiation force impulse (ARFI) elastography O ¥
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By [E8] HV I bO—JLOREICKD HIV/HCV EEEREDER & L THEBROEIGHIEM
LTW3. [BR] EERREICHITD acoustic radiation force impulse (ARFI) elastography [
REEBETEFMOFREEBRSMNCTS. [FiE] FREEEEGAMMERO®RE (Vs) &L
CTEBLL, HhOFSETHERSOERERE. [(BR]Vs BRIIVRE, BEE t7ILOVE IV
RS —5Y, PYFODVUF LHL S EEEEFERSD. [BR] ARFHFFREL - BHREETEIC
BETHBD, HIV/HCV BERREEICHT HIHREN TIERCFASE TEHEICISATEESEX 5N

Iz

RIIFRE - HIV/HCV BEek, FF84E. ARFlelastography, [REIBERGE

L &IC

1990 4E4R % D anti-retroviral therapy (ART)
DB X o T human immunodeficiency virus
(HIV) ®av ro—ViEH%EL, HV ERFAO
FETHRRST S L & D ITREICKE LBLASR
i, HIV BEEICBIT 5 acquired immuno-
deficiency syndrome (AIDS) LSNDFETTED
ZVORIERTHY, ZOEEDE i hepati-
tis C virus (HCV) &YuiE Tdh o 72 (Weber H9).
AHIBWTHER 2 EEELEFHERET,
HIV/HCV EMRBRIEE BT 2E D 1/3 135
RETHHZEPREIN?. FHICBIT A
HIVERZ D 192% P HCVICEHREL CTSH
D, ZOREDIE L A LD ERFEDHIV/HCV B
AMPEEAO®EE5-CTH 578, MFEHAIC L % HIV

1) REFRZEAZREBHE - HLRIR

BYEOHCV AR IL07% L ED TH

W, Tk REEEICL S BIV/HCV E8 &Y
BT ANHELRRNSEIE, BBEERLLTO
ErLI5BZOBEESETLEIONS,
BERREE TR I L TR Lo
THRBVWEREINR TSI, BEOMmEEH
ORI L A EHEREECIIMEFEE LTS
7o, FERICX 2B CTFMIEETSHS. &
£, FERBNYLIRMELEFEOFE & LT acous-
tic radiation force impulse (ARFI) elastography
DB BUIFHE SR TWEY, ARFI & IUER
BRSOV THBICBRZEREBI L, VA
P A THBATORICE 5 BICERICH L TK
FIeRAETHEAMBBEEOEE (velocity of
shear wave: Vs) 2¥lZL, HB0oEEz €&

2) RIFRFERERREMIEERD AT R FARRR AR L2
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IBL2zdbDThsb. SEbhbIIE, HIV/HCV
ERRYEo0t LT, ARFI elastography (2 & 5
FFRRMETLEEAG DA % B & 5103 2 B B
Bfiodz. Flobhbhid, EEREICENT
F— IR AEIRAL 22 & ASTE R C b T REAMET
LTCWAEFDBRS LN THIETHZ L 28EL
7o (Bl 59). ARFI Ol 5% & 4k oo Bl
WKOWTHREEITo 72,
| H®REFEK

2009 4E 9 A2 & 2013 4E 6 B ¥ TIC Y BE CRiAE
%47 o 72 HIV/HCV BEBIEHBE 37 R D5 b,
ARFI elastography # 4T L 7= Child 548 A J£61
WPEFTHRE L 37HEWTFRL FEEBIC
mMEHKEZHFL, BEOMBRAOMBEHEICE 5T
HIV/HCV BAUESe% X 7= LEBITH Y, 26
B, SERSO T ILEIL 408 (30~63%) Tho
7=. JFERREO PIFRIZ Child A 2534 41, B #5140,
CHZHTH o7, WRE L TR Y BRHEL
BAR TN E 1T o 72 HCOV 380 % 3 58 41 18
B, BLOHERL L TR TT ST b
FREUHT & BiAT U 7o AT 0 — 10 41 & HBX
ZiTo7z. 3 ARFI % FvCHHRMEL A Vs &
LCEMEIL L (G L A0 VsIE% 5 [l
FLFHMEH), BEEE, IOV B
BB, BEEEC Vs BB %175 72, KICHIV/
HCV EH RSB ICB VT Vsl (FE%E - A
FNENTVsfEZ 5 ETOWEL TCEREFRD
PigEREN L, BAOEOFEHEE FRED Vs
i LTHW) & ALT, BY Y LY VE, I
MY, CT CORERE, AR, 7 Vg
IWWH#as—45 v, ICGI,aEmsE, 7¥7ay
vF LHLIGfE & oMW % e L7z, BARW
Aquilion™, 64%] (REAF4 ANV RAF AKX,
HA) % HCERME, FRE, FEBo 3HT
EHCT 2L, TFHHOMRAM% SYNAPSE
VINCENT (B+t7A4VARXF AL AN, BHE) %
BT volumetry 27Vl LA, AT RE
OFHIIE L EOBSHRHEMSHE L, EXFO
i RERAAT, 1BEERT 28, FREZED 4 DICHE L7z,
HEHEROMREIC I, SEIRATY 7 b ystat 2008 (&
ZRFHAE, ER) 2V, 2 BEEEICIE Mann-
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AAMLamEaHEEE BLLE, 845

Whitney OMHSLFIMRE %, HPITDW T Spear-
man DNEAAHE 247 o 7.
I #5 R

Vsl (BT H B & #iPH) 3 HIV/HCV B
TG 1.27 (098~261) m/s, HCV BAlRE S
BET 1.27 (0.85~3.00) m/s, fEHEET 1.08 (098~
1.33) m/s T H, BEHERIIEEFEIIILRT
HBICHETH o2 (p=0010) 2%, HEBURYRE
& HCV B A e, B X OV HCV HAURHed &
BB TEAREYRD o (FhEFhp=
0436, p=0.059, Figurel). ¥ /- ARFI i 17 ¥
DIERHC DV T, BERIRHRED 46 (31~63) &
Wk U BRI AT 61 (33~76) &, EH
TRYTE L BT TR CHERBICEETH o 12
(p=0008, Figurel).

BERIELERICT B 5 Vs fli L O TR pEMRE
LTI, ALT (p=0358) R YV E Y li(p=
0.949) TIXTARICH M % RO 2 h o 2dt, Mh
W (r=0737, p<0001), BAEM (r=0592,
p=0006), 7 ua >k (r=0637, p=0003),
IVEas —4 v (r=0569, p=0009) i Vs{l
EEBE LB ERD 2 (Figure2). $2CT T
EFEFERLAZDDE 2P 6FHOART, 20
D PIFIEBRIGIF 1 61, B2 8 B, IFEEZ 8
W CH oz, CTIiC &k HIBEEHE & Vs 1E D AHE
KoWwWTik, ERF66IT124 (1.11~212) m/
s, Z0MD17H)TIiE 187 (1.14~304) m/s T
by, MPBCHFEZLRAD ol (p=0058).
W IEREEMITE B & DB Tk, ICG15 4
R (p=0054) L 3HEERD L olb oD,
7y 7wuadyyFLHLS (r=0503, p=0024) &
ERELRHEME 22D (Figure 3).
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9, ARFI elastography O#EMELEIEEIE L L FT
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fbo=—H—r LTHbRAL T VT VBRIV
Bag—-57v, MRETEEDCHTR T 5 /MR
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Figure 1. Comparison of Vs and age among HIV/HCV co-infected patients, HCV mono-infected
patients, and healthy control {living donor liver transplantation (LDLT)} donor).
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Figure 2. Correlation between Vs and other liver function (ALT, total bilirubin, and platelet counts), splenic volume,
hyaluronic acid, type IV collagen.
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Figure 3. Correlation between Vs and hepatic functional reserve (indocyanine green
retention rate and LHL15 in 99mTe-GSA scintigraphy).
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