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Summary Hepatocellular carcinoma (HCC) represents one of the most common neo-

plasms worldwide. To date, curative treatment options include liver transplanta-
tion or resection. Unfortunately, most patients are detected with nonresectable or
-transplantable HCC due to disease extension or comorbid factors, and are there-
fore candidates only for palliative treatments.

Palliative medical treatments, including systemic chemotherapy, immunother-
apy or hormonal manipulation, have a borderline activity on HCC and cannot be
recommended outside clinical trials. A high response rate has been reported with
local therapies such as transcatheter arterial embolisation, intra-arterial chemo-
therapy or percutaneous alcohol (ethanol) injection, but as there is no clear
evidence of a survival advantage for these treatment modalities, further investi-
gations are required. Multidisciplinary treatment, including preoperative cyto-
reduction or postoperative adjuvant therapy, is currently under investigation, with
encouraging survival results. HCC patients should be evaluated within clinical
trials, possibly randomised and with homogeneous prognostic factors, in order
that we may find the answer to all these important questions.

Although hepatic tumours include numerousthe tumour have been reported worldwide, with a
histological subtypes, hepatocellular carcinomarelatively low incidence in North America and Eur-
(HCC) accounts for more than 90% of primary he-ope and a high incidence in areas of Africa and
patic malignancie8! Different incidence rates for Asia, where it represents the most common tu-
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Fig. 1. Treatment options in hepatocellular carcinoma. Stage is defined according to tumour node and metastasis staging system
(as per the American Joint Committee on Cancerts)). Child A = good liver function, no ascites or encephalopathy; Child B = adequate
liver function, mild ascites or encephalopathy; Child C = jaundice, ascites, encephalopathy.

mour2 In Italy, it is responsible for about 14/100 000 out concomitant cirrhosis, and for the development
deaths per year and represents the tenth leadir®f further studies.
cause of tumour-related deatPls.
Although early diagnosis of HCC has been im- 1. Orthotopic Liver Transplantation
proved by screening programmes, most patients

are still being detected with nonresectable or - Rece_nt mprovements in surgical te_qhmque ar_1d
. . the availability of advanced and specifically dedi-
transplantable disease and are candidates only for . 4
liati b ¢ > Ccated instruments has led to a remarkable increase
pa '3'[2]’8 treatments or at best for suppor_t!vein the resectability rate of liver candéf.”l Even
carell:4l Many nonresectional treatment 'modalltlessoi most patients with HCC present with unresect-
have been developed and are currently in use. Theyple tumours due to locally advanced cancer or sys-
include intra-arterial chemotherapy (IACT), temic disease. Moreover, underlying liver cirrhosis
chemoembolisation, percutaneous alcohol (ethaeften reduces the number of candidates for surgical
nol) injection (PEI), cryotherapy, radiotherapy and r_esection. For th_ese reasons total hepatecto_my and
systemic medical treatments. The percentage of paiver transplantation have been attempted, with the
tients with cirrhosis at the time of diagnosis of &M Of prolonging survival and improving quality

HCC ranges from 55 to 85%. The presence of of life. This area is still controversial because of the

. . . N restricted availability of organ donors, the in-
cirrhosis is not necessarily a contraindication for a

. ) ) ) creased waiting list of patients with benign liver
major therapeutical approach including surgery,jiseasdsl and the high rate of recurrent HCC after
but in the case of advanced cirrhosis or decompen;yer transplant.

sated liver function it may well be (fig. 1). Recent  pregperatively, the diagnosis of HCC needs to
study reports are discussed here to provide a guidge confirmed histologically, or supported by a se-
for the practical management of HCC with or with- rum a-fetoprotein measurement above 30§/L
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(since increased amounts of this protein are foundients have been enrolled into orthotopic liver
in a high proportion of patients with HCC). Pa- replacement protocols: large and unresectable
tients should also be staged with lung and abdomhepatomas on one side, and small HCCs with con-
inal computed tomography (CT), to prove the ab-comitant cirrhosis, including the so-called ‘in-
sence of metastatic seedings or nodal disease. Tlredentalomas’ (i.e. the preoperatively undetected,
time spent on a waiting list is theoretically detri- very small HCCs incidentally discovered during
mental from the oncological point of view, but it histological evaluation of the hepatectomy speci-
has not thus far been proven to be a negative prognen from those patients who underwent liver
nostic factor. Although these patients, particularlytransplantation for cirrhotic disease). These 2 pop-
if affected by large HCC, seem to be managed adulations obviously have a very different prognosis;
equately with the association of transcatheter artethis is a key point in discussing the oncological
rial chemoembolisation (TACE) or chemotherapyresults of such an aggressive procedure. In fact,
in preliminary serie®12 there are no definitive the recurrence rate at 2 years is >80% in the for-
data on the value of pretransplant therapy. At thener group of patients and <5% for the latter
same time, the use of post-transplant chemothergroup!*4-151 Survival is not statistically affected by
apy remains investigational. the patient's age or gender, common markers of
Technical details have been extensively dis-chronic liver disease (type of hepatitis virus or
cussed and standardised, thus reducing operativ@hild-Pough stage), extent of donor-recipient loci
morbidity (cytomegalovirus infection 69%, acute of major histocompatibility complex (HLA) cross-
rejection 34.6%, neurological complications 3%, matching, incidence of graft rejection, type of im-
atelectasis 20 to 25%, pleural effusion 20 to 25%munosuppressive regimen, perioperative use of
pneumonia 12%, mild to moderate grades of heblood products and surgical technique used in graft
patic encephalopathy 12%, invasive fungal infec-implantation(s]
tion 11%) and mortality rate (10 to 2094y:°] Recent data conflict with the pessimistic view
When oncological results are analysed, thewhich considers liver replacement a futile proce-
worldwide figures for liver transplantation in the dure for HCC, while confirming the early indica-
treatment of HCC show a 3-year survival rate of 1&ions by Starzl et d”! who reported an excellent
to 82% (table I). This wide range of results is notsurvival rate in patients transplanted for small
surprising, since 2 different subgroups of HCC pa-HCC (<5cm) incidentally discovered by the pa-

Table I. Literature data on liver transplantation for hepatocellular carcinoma

Reference No. of Survival
patients 1y 3y 5y median
(%) (%) (%) (mo)
Dalgic et al.™] 39 56 32 26 20.7
O'Grady et al.l”] 50 40
Olthoff et al.l®l 16 40
Pichimayr et al.” 87 19.6 11.6
Haug et al.[l% 24 71 42
Moreno-Gonzalez et al.'! 12 80 16
Bismuth et al.'? 60 49
Chung et al.l*®! 29 61 46
Selby et al.l*4 105 66 39 36
Mazzaferro et al.l'S! 48 85 82 702
Marcos-Alvarez et al.l1¢] 22 65 45

a Mazzaferro et al. (personal communication).
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Table Il. Literature data on liver resection for hepatocellular carcinoma

Reference No. of Survival (%) Operative mortality
patients 1y 3y 5y (%)
Bismuth et al.l' 60 50
Paquet et al.l8] 122 77 49 13
Makuuchi et al.[1! 362 437 1.8
Lin et al.l21] 225 53 18
Belghiti et al.?% 47 35 17
Sasaki et al.?% 1422 44
48P 68
Wu et al.?4 362 45.2 5.5
34 33.4 0

a Cirrhotic patients (n = 142).
b Noncirrhotic patients (n = 48).

thologist. Thus, orthotopic liver transplantation relates with survivaf! Furthermore, the indocya-
(OLT) can be considered the best therapy for smalhine green 15-minute retention rate has recently
but unresectable HCCs in patients with cirrhosisbeen suggested to be a useful instrument in preop-
(fig. 1). eratively defining the liver reserve (>10% retention
rate = normal}t2

When the oncological results are taken into ac-
count, the recurrence rate, although variable over a

Most authors agree that, whenever feasibleWide range, is unfortunately still quite high (20 to
liver resection remains the first-choice treatment in/ 0%) with most patients developing cancer recur-
primary liver cancer, representing the only treat-rence (table Il). However, it is often difficult to
ment modality associated with significant prolon- differentiate local recurrence from new HCC. Al-

gation of survival46-19 Although the incidence of Mmostall relapses occur within 2 years of surdty,
HCC is not related to the severity of liver dis- With a 1 year mean time to recurrence. Mean sur-

easd!z-14 the frequent association of this tumour vival time from diagnosis of tumour recurrence
with cirrhosis continues to restrict therapeutic op-averages 9 months; there seems to be no significant
tions[19.15.16]0n the other hand, strict follow-up of difference in survival whether the recurrence is
cirrhotic patients, mainly by ultrasonographic ex- treated (9.1 months) or not (8.9 montkg).
amination, has improved the early diagnosis of Since almost 80% of recurrences affect the liver
small resectable HCE820 Cirrhotic condition, (followed by lung 18% and bone 2%), there might
assessed before surgery in most cases, is still a mbe a role for adjuvant chemotherapy. To date, there
jor determinant of survivdt®] In noncirrhotic pa- is no clear evidence of utility for postoperative ad-
tients, partial hepatic resection is associated with guvant chemotherapy, although recent retrospec-
5-year survival in more than 30961 Therefore, for  tive data indicate a possible advantage for either
noncirrhotic patients (or patients with mild clinical systemic or regional chemotherdpy?! The re-
liver dysfunction), partial hepatectomy representssults of preoperative TACE are controversial. Al-
the treatment of choice. though uncontrolled studies have reported an ad-

For cirrhotic patients, operative mortality is vantage for preoperative arterial embolisation or
over 10%, although patients who survive the operpreoperative TACE2>26] another study indicates
ation have a 5-year survival of 25 to 309% The  that this approach may be useful only in patients
Child-Pough classification reflects disease severwith good hepatic function and should not be per-
ity, and hepatic reserve of functionality also cor-formed routinely?’]

2. Surgery
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In terms of survival rates, resection and transskin site, through the abdominal wall and to the
plantation yield the same results (8947%, re- liver capsule. A 22-gauge Chiba needle is intro-
spectively, at 3 years) according to a series reporteduced percutaneously into the liver tumour. The
by Bismuth et al'?l However, transplantation needle tip is generally placed at the core of the
achieves a better recurrence-free survival rate desion, but when repeated procedures are required
the same time interval (46 27%; p < 0.05), and in treating larger lesions, peripheral areas should
when the small (<3cm) uninodular or binodular pe injected as well. Absolute alcohol (99.5%) is
HCCs are analysed separately, transplantation hagowly injected. The needle is shifted often to
much better results (88 18%; p < 0.001). achieve uniform and adequate distribution to the

In conclusionthe indication for resective sur- neoplastic lesion. The procedure can be repeated
geryvsOLT should be carefully tailored according several times in a week, according to the size of the
to the hepatic reserve, tumour dimension, local fatymour and patient compliance.
cilities such as the number of grafts available and okuyda and Okuda reported, in 125 patients
consequent stay on the operative list, as well ageated with PEI, a 5-year survival rate of 44% in
health economic analysis. Moreover, no conclu-chjig A patients (good liver function and no ascites
sivg data are currently available when the_ ONCOur encephalopathy) and 34% in Child B patients
logical results of surgery are compared with thegqequate liver function, mild ascites or encepha-

success of othernonsu.rgicall procedures: this is_d%pathy). Similar encouraging results were noted
to the lack of prospective trials and to a selectlorby Livraghi et al28 in 207 patients treated with

bias, since patie_nts Wi,th different ;tages and VariPEI. The 3-year survival rate was 63% for patients
ous degrees of liver faﬂurg are be|-n.g unevenly aSwith a single lesion and 31% in those with multiple
signed to these therapeutic modalities. lesions. Child status dramatically influenced the
results, with 76% survival at 3 years for Child A
3. Percutaneous Alcohol disease and 0% for Child C disease (jaundice, en-
(Ethanol) Injection cephalopathy and ascites). It is noteworthy that for
The injection of alcohol (ethanol) into the tu- Patients with lesions smaller than 5¢m, the progno-
mour became feasible in the mid-1980s, when th&!S after PEI was similar to that of a matched group
routine use of ultrasound improved the detectiorf historical controls who underwent resection.
of small HCC. The mechanism of action is proba-S0Und selection criteria for intratumour alcohol in-
bly based on a protein degenerative effect and ction are:
thrombotic effect!:281 Alcohol injections have * tumour size smaller than 3cm;
been used to treat patients in whom hepatic rese¢- N0 severe hepatic dysfunction;
tion is very risky, although some authors have em¢ N0 more than 3 lesions; and
ployed PEI to attempt cuf&:30 |t is generally ac- * the presence of Child A or B disease, which are
cepted that tumours <3cm in size and <3 in number also likely to influence the outcome (fig. 1).
are the best candidates for PEI, although some in- Response to treatment is based on necrosis of
vestigators also perform the therapy for larger liverthe tumour. Shiina et &2l reported at least 70%
tumours (up to 10cn$8! Preliminary data focused necrosis of tumours in 18 treated patients with PEI.
on the treatment of single lesions, but now mosin 13 patients, 100% necrosis was demonstrated.
investigators use PEI in patients with up to 3 le- However, all these studies were uncontrolled.
sions(?8.29] Castells et df3l reported a cohort study comparing
PEI is contraindicated in the presence of gros$El (30 patients) with surgical resection (33 pa-
ascites, clotting failure or obstructive jaundice. tients). Tumour recurrence at 2 years was 45% in
The procedure is inexpensive and relativelythe surgical group and 66% in the PEI group. The
simple; local anaesthesia is administered at thd- to 4-year survival was not different between the
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2 arms. An evaluation of combined PEI and TACEscanty, and the procedure requires further investi-
versus TACE alone was recently reported by Yamagation.

moto et af3% The survival rate in the combined

treatment group was significantly higher thgn that 5. |ntra-Arterial Chemotherapy

in the TACE group and further investigation is sug-

gested for this treatment modality. To answer the The rationale for chemotherapy delivered
question definitively, larger and prospective con-through the hepatic artery is based on at least 3
trolled trials would be required; unfortunately, major points: (a) the liver has a dual blood supply:
such trials are not likely to be promoted on the baséhe normal liver derives its blood supply from the
of ethical issues — good surgical candidates wouldportal vein, whereas liver tumours draw most of
probably not benefit from nonresective managetheir blood from the hepatic artery; (b) uncon-
ment, postponed surgery or any other nonradicalrolled tumour in the liver is the major cause of

option. death in HCC, despite the fact that extrahepatic me-
tastases are apparent in up to 25% of patients at
4. Cryotherapy diagnosis and in 90% of patients at autopsy; and (c)

the administration of drugs with a high degree of

Neoplastic tissue can be devitalised by freezinghepatic extraction and consequently with produc-
hence, the delivery of liquid nitrogen (at a temper-tion of fewer toxic metabolites can lead to lower
ature of —200°C) has been attempted via a vacuunsystemic toxicity and a high concentration of the
insulated cryoprobe, which can be inserted undedrug in tumour tissue8?!
ultrasonic guidance or during laparoscopic/ From these considerations, fluoropyrimidines
laparotomic procedures. While the procedure is beprobably represent the best agents for intrahepatic
ing conducted, a hyperechoic ice-ball signal is seemsel37-3% Intra-arterial delivery of fluorouracil can
growing. It was suggested that at least 1cm ofyive a 40- to 100-fold increase in hepatic drug ex-
healthy tissue surrounding the liver lesion shouldposure compared with intravenous delivity.
also be frozef?¥ Once again, the best candidatesMoreover, floxuridine is well known to be associ-
are small (<6cm) and solitary HCC. ated with a 95% extraction at the first hepatic pas-

The procedure is performed under general ansage, resulting in low systemic drug concentra-
aesthesia, and the treatment is most commonly deiond39! (table I11). Anthracyclines have also been
livered during laparotomy, although it is techni- administered since these drugs are primarily elim-
cally feasible during laparoscopy. The majorinated by hepatic metabolism and biliary excretion,
concern with the procedure is related to the possibut only a 2-fold pharmacological advantage can
ble damage to nearby structures and organs, moige hypothesised?44! Although a response rate of
specifically portal and hepatic veins. Temperature>20% has been obtained with anthracyclines, im-
rise and liver failure are not uncommon after cryo-portant hepatic toxicity has been describ€d.
therapy; pleural effusion and basal atelectasis hav®ther single drugs have been administered intra-
also been reporteéf! arterially, such as mitomycin, cisplatin and mito-

Preliminary experience is likely to support the xantrone, with a <20% response réfet.4%]
feasibility of cryotherapy, but no conclusive evi-  Unfortunately, most of the reported trials often
dence is available at present with regard to its reatmployed inadequate drug dosages, and the differ-
efficacy. The largest reported series, including 87ences in regimen and dosages as well as the small
Chinese HCC patients, recorded no operativenumbers of patients (which are rarely adequate for
deaths; survival data were also quite interestingstatistical analysis) preclude any evaluation, as yet,
60.5, 32.0 and 20.2% at 1, 3 and 5 years after treatf the role of IACT. Moreover, such studies suffer
ment (92.6, 66.6 and 50.8% respectively, for smalfrom the fact that patients receiving IACT are char-
HCC)[3¢] Western experience on cryotherapy isacterised by good performance status (since they
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Table Ill. Intra-arterial chemotherapy in the treatment of hepato- toxicity (3 treatment-related deaths)_ Such data, al-
cellutar carcinoma though encouraging, need confirmation in a large

Reference Drug  No.of  Response Suvival — nymper of patients before a phase IlI study can be
patients  rate (mo) .. .
%) proposed. No definite advantage for this treatment
Wellwood etal™  FUDR 28 52 7 modality can be claimed until a well conducted
Patt et al.l3¥ FUDR 31 41 15 phase Il study has been performed comparing best
LEUC supportive care or intravenous chemotherapy with
DOXO IACT.
CDDP
Patt et al.3 FUDR 30 67 8
DOXO

6. Transcatheter Arterial

MM . .
Kinami et al.1C! MME 14 50 7 Chemoembolisation
Onoharaetal®!  CDDP 33 55
Doci et al. 2 DOXO 19 42 35 TACE was developed in an attempt to prolong
Ando et al.*®! EPI 54 15 the duration of contact between drug and tumour
Carr etal CDDP 25 52 tissues, and it combines IACT with intermittent
DOXO blocking of the hepatic artery through embolic ma-
Shepherd et al.*®)  DHAD 23 25 3

— = , terials. Theoretical advantages of this treatment are
Abbreviations: CDDP = cisplatin; DHAD = mitoxantrone; . g
DOXO = doxorubicin; EPI = epirubicin; FUDR = floxuridine; pro.longatlon of the contact time between th.e cyto-
LEUC = calcium folinate (leucovorin); MMC = mitomycin. toxic agent and the tumour, the presence of induced
ischaemia in the tumour, and the redistribution of
arterial blood towards hypoperfused portions of
are capable of tolerating either a laparotomy oithe tumouf*”-51l Chemoembolisation is an impor-
angiography in order to place the catheter), by limtant element in causing massive necrosis of the tu-
ited extent of disease (patients with locally ad-mour; it is a rare event after intra-arterial catheter
vanced or metastatic disease frequently not inchemotherapy, but has also been reported after
cluded) and by good liver function. Therefore, thediagnostic hepatic angiography with ordinary con-
prolongation of survival sometimes claimed in trast media and no ethiodised oil (lipiodtH).

phase Il studies of IACT can be explained by se- Selective blood flow interruption has been ob-
lection bias rather than by the effectiveness of thd@ined with various techniques and veno-occlusive
regimen employed. materials. The most frequently employed materials

A randomised study comparing IACT with he- are gelgtin foam powder or particles, and ethio-
patic artery ligation or symptomatic treatment re_d|sed oil. The former consists of powder (40 to 50

ported no difference in survivBl. Moreover, no umol/L) or particles (250 to 59Qmol/L) that,

difference was seen in a small randomised stud \f/hen injected in the hepatic artery, transiently
y leocks circulation and within 48 to 72 hours is ab-

mtra—arter!a‘I‘Gversus intravenous (_ap|rub|cm plussorbed in the circulation. The use of gelatin powder
fluorouracill*® However, as shown in table Ill, the 14 produce a more distal arteriolar occlusion
remission rate observed for IACT is generally 54 is theoretically hampered by the risk of induc-
higher than that observed with intravenous chemoyg jschaemic bile duct necrosis; however, this
therapy. In a recently reported study, Carr efeyent was not clinically relevant in any reported
all*4l observed a response rate of >50% with intraseries. The latter compound consists of a lipid de-
arterial doxorubicin and cisplatin. Patt et!@, rived from poppy-seed oil containing iodine,
combining the same drug plus a 4-day infusion ofwhich has been used in the past as a contrast me-
floxuridine and calcium folinate (leucovorin), re- dium and which is selectively retained by the tu-
ported a 64% response rate but with significantmour47]
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Table IV. Chemoembolisation in hepatocellular carcinoma

Reference Regimen No. of Response rate Survival
patients (%) (mo)

Okuda et al.? MMC, LIP/GEL 112 10
Kanematsu et al.l*®! DOXO/LIP 70 47 28
Stuart et al.l5% DOXO, LIP/GEL 47 43 16
Colleoni et al.l52 DHADI/LIP/GEL? 26 54 1
Audisio et al.l5®! MMC microspheres 36 43 7
Beppu et al.>¥ ACL microspheres, CDDP 66 50 24
Pelletier et al.[>% DOXO, LIP/GEL 42 33 24%

Vs no treatment 31% (1y)
Trinchet et al.[5¢! CDDP, LIP/GEL 96 62%

Vs no treatment 43% (1y)
Vennok et al.l>] DOXO, MMC, CDDP, LIP/GEL 50 24 7
Sasaki et al %] CDDP, LIP/GEL 20 75 8
Kasugai et al 1> CDDP, LIP/GEL 52 38 20
Ohnishi et al.[! MMC microspheres 20 38 9
Shibata et al.l®! CDDP/LIP 71 47
Madden et al.[5% EPI, LIP/GEL 50 6.8

VS no treatment 7.2

a Plus intra-arterial chemotherapy.
Abbreviations: ACL= aclarubicin; CDDP = cisplatin; DHAD = mitoxantrone; DOXO = doxorubicin; EPI = epirubicin; FU = fluorouracil;
LIP/GEL = ethiodised oil (lipiodol)/gelfoam; MMC = mitomycin.

The development of transcatheter arterial em-addition of the latter increases the responsd4dte.
bolisation alone has been limited by the fact thatSimilar data have been reported for cisplatin,
although often effective on the primary tumour, it where the addition of gelfoam increased the re-
has little effect on secondary nodules, tumour emsponse rate from 25 to 58% and 1-year survival
bolic and extracapsulary invasioA%210n the ba-  from 38 to 629411
sis of these considerations, we recently combined The role of chemotherapeutic agents in addition
IACT and chemoembolisation and were able to reto TACE has been evaluated in 2 randomised stud-
port more than a 50% objective response withoutes. Results were conflicting, with a trend towards
an increase in adverse effet&. a better response rate in a large study involving 289

Various anticancer drugs have been combinegbatients with the addition of doxorubicin to TACE
with both embolic materials. In fact, most trials and a worse prognosis in 46 patients treated with
combined chemotherapeutic agents with ethio<isplatin in addition to TACHS3.64]
dised oil and gelfoam, as shown in table IV. Unfor-  Another treatment modality included the use of
tunately, due to the large variation in chemo-microspheres combined with chemotherapeutic
embolisation protocols, it is difficult to compare agents such as mitomycin and doxorubicin. Audi-
the real efficacy of these treatments and the impactio et all53 using mitomycin microspheres, re-
on survival. In particular, although doxorubicin ported an objective response of 43% with a median
and cisplatin have been the most commonly usedurvival of 7 months, and similar results in terms
agents in combination with ethiodised oil and of remission rate have been reported by other au-
gelfoam powder, at present no combination can bé¢hors A recent report employing aclarubicin
considered as the benchmark treatment. Recentljnicrospheres in combination with cisplatin sus-
reported data on ethiodised oil and doxorubicinpended in ethiodised oil reported 50% objective
with or without gelfoam have suggested that theresponses but significant related complications
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such as cholecystitis, pancreatitis and liver fail-cations to TACE include insufficient liver reserve,
urel54 A study from Carr et al*?l employing de- severe clotting defect, thrombosis of the main
gradable starch microspheres in conjunction withport | vein and important arteriovenous shunting
doxorubicin and cisplatin, reported 63% objectiveto the portal/hepatic vein. Adverse drug effects
responses, with about half of the patients survivingare frequent, involving more than 60% of pa-
1 year. tients[47-56] but most often transitory: they repre-
Despite the fact that TACE is widely performed, sent the so-called ‘postembolisation syndrome’
and the consequent number of reports, no prospe@nd are secondary to liver capsule stretching, gall-
tive, randomised study supporting its effectivenesdladder infarction, pancreatitis, gastric and duode-
has been conducted in Eastern countries. Cor?al ulcer and necrosis, in cases where the chemo-
versely, there have been 2 randomised studies ifierapy drug is inadvertently injected into these
Europe, but neither could significantly support theSites. The occurrence of dull pain at the upper right
survival advantage for TACE-treated patients.quadrant, temperature (up to 39°C), and vomiting
Pelletier et al®® randomised 42 inoperable HCC IS more important and frequent when TACE is de-
patients to receive TACEs no treatment, and re- llvered into the hepatic artery, rather than super-

corded a 1-year survival of 24 and 31%, respeC_selectively into the tumour-bearing liver segment.
tively. The administration of dipyrone (noramidopyrine)

Similarly, the French Group trfa¥! reported a = ©" hydrocortisone can control these adverse effects

nonsignificant survival increase (62 43.5% 1- In Most cases.

year survival for TACE and controls, respectively);

interestingly, the treatment group did show a trend /- Systemic Chemotherapy
to survival advantage, reduced tumour growth and

portal obstruction, but a high incidence of liver Systemic chemotherapy has been widely ex-

. . plored in HCC, but the reported response rates
failure was also recorded (60%). A third random'rarely exceed 20% of objective remissions, with a

ised study by Madden et&# in 50 patients failed median survival in the range of 2 to 6 moRtH&s)
to demonstrate an advantage for TACE versug .y resuits have been reported on small groups
symptomatic treatment. A comparison betweenyt patients with unfavourable prognostic factors
TACE and IACT with epirubicin in 38 patients re- q,ch a5 impaired liver function, jaundice, ascites
ported a trend towards a benefit for TACE, al-or poor performance status. In such patients, the
though this was npt &gﬁ'ﬂcaﬁﬁ] doses and regimens employed are suboptimal. It is
Three randomised trials evaluated the role ofyctyally well established that patients with these
TACE as adjuvant treatment used either pre- Otharacteristics should not be included in clinical
postoperatively. Unfortunately, patient numbersyig|s, and that the predictable impact of anticancer
evaluated in these studies were only 50, 52, and 4@Qjrygs is limited. Moreover, standard response cri-
respectively. The first 2 studies reported a worsgeria have rarely been adopted.
outcome for patients treated with postoperative From an historical point of view, the first drug
TACE including doxorubicin and/or mitomy- employed in HCC was fluorourad#?0.74 The
cin;[66671 the third reported an increased relapsedrug has been administered in most cases intra-
free survival with pre- and postoperative chemo-venously but with a large variation in dosages and
immunotherapyfe! regimens. However, fluorouracil never demon-
The number and size of neoplastic liver lesionsstrated significant activity in HCC, with a response
have been found to be relevant prognostic factorgate ranging between 0 and 10% and a median sur-
after TACE[*251] since complete necrosis is sel- vival of a few months. The addition of biochemical
dom achieved in lesions of >5cm and patients withmodulators such as calcium folinate or interferon
larger lesions have a worse prognosis. Contraindidid not seem to significantly enhance its activity,

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)



376 Colleoni et al.

whereas toxicity sometimes became unacceptabldunction is required for an efficient activation of
as reported by Patt et @ using a combination apoptosis following irradiation or treatment with
of fluorouracil given as continuous infusion and chemotherapy and lack of p53, as demonstrated in
interferon. The administration of fluorouracil HCC cells, may correlate with their resistance to
through continuous infusion together with epi- treatment$’8!
rubicin and cisplatin demonstrated interesting ac- The possibility of improving patient tolerance
tivity in a small group of patients with HCC and and antitumour activity with anthracycline ana-
requires further investigatidf’] logues has been explored. Other studies employing
The use of anthracyclines, and particularly epirubicin at medium to low dosages reported no
doxorubicin, was initially reported in a small trial activity on HCC{1:46] The use of this doxorubicin
from Uganda and was characterised by a dramatianalogue, despite the apparent lower myelotoxicity
response rate (809%9).However, numerous confir- and cardiotoxicity, failed to demonstrate any ad-
matory trials failed to demonstrate this remarkablevantage over doxorubicin. Most of the available
response rate, and reported rates ranging from 3 tdata concern mitoxantrone, an anthrocenedione de-
32%[74-75] Many problems are evident when an- rivative with a mechanism of action and pharma-
alysing the data. In fact, the metabolism of anthracokinetics similar to that of anthracycliné%8 In
cyclines includes detoxification through the liver, our experience in a large group of patients, a lim-
so that impaired liver function and in particular, ited but definite activity (15%) was observéd.
bilirubin, may limit the administration of adequate Another drug that can be included in the group of
dosages of the drug. However, in a large group otytotoxic antibiotics and that has been widely used
52 patients who received an adequate dosage @ mitomycinl8 Although this drug has been used
doxorubicin, the response rate was only 1%, extensively, no definite data are available on its
thus suggesting that doxorubicin has only limitedactual role in the treatment of HCC due to the dif-
activity in HCC irrespective of the dosage em-ferent dosages and regimens employed and the
ployed. fact that the drug was often combined with other
There have been few randomised, controlled tri-chemotherapeutic agents.
als concerning systemic chemotherapy. In only one A substantial lack of activity has been described
trial has doxorubicin been compared with no treatfor platinum compounds and epipodophyllotoxin
ment, and an advantage was observed although dterivatives such as etoposid&8?l Recently re-
was not statistically significat®! The drug was ported data on the favourable pharmacokinetics of
also more effective than zinostatin (neocarzino-etoposide when administered orally over the long
statin) and amsacrine in a randomised tffl. term led to the publication of another phase Il study
The chemoresistance of HCC to the most comwith etoposide combined with tamoxifen, but lim-
monly used agents may be related to baseline exted activity was describe@®! Other agents that
pression of biological features. HCC is associatechave been investigated in HCC include amsacrine,
with high expression of the multidrug resistancedoxifluridine, zinostatin, vinblastine, ifosfamide,
(MDR) gene product P-glycoprotein (Pgp), a acivicin, fludarabine and zidovudife*¢! None of
multidrug efflux transporter. The most effective these compounds showed significant clinical activ-
single agents in the treatment of primary liver car-ity. Considering that none of the agents employed
cinoma belong to the anthracycline family, yet sev-revealed significant efficacy in the treatment of
eral anthracyclines are known to be substrates foHCC, it is not surprising that combinations of these
Pgpl’’l Moreover, chemotherapeutic drugs are cyto-agents have not improved the outcome of these pa-
toxic by induction of apoptosis in drug-sensitive tients. The percentage of objective remissions ob-
cells. Normal p53 tumour suppressor gene functiorserved as well as the duration of response and sur-
is known to be correlated with apoptosis. Its normalvival was superimposable to those observed with
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single-agent therapy, and no significant advantagealue in HCC outside a research setting, and the
was detected. However, several studies reportedomplexity of the treatments with BRM and their

significant toxicityl.74] cost will probably limit their development. Fur-
thermore, the presence of extensive disease as well
8. Immunotherapy as impaired liver function and poor performance

status often hinders an immunological approach in
Research on the field of immunology in HCC is HCC patients.

supported not only by the dismal results achieved The combination of fluorouracil and interferon
with conventional neoplastic therapy but also byreported only 18% objective remissions, mostly in
strong rationale resulting from epidemiological patients with low baseline-fetoprotein value§?!
and laboratory data. There is considerable evipother authors have combined doxorubicin and
dence implicating the hepatitis B virus (HBV) in mitoxantrone witha- and interferor3, respec-
the aetiology of HCC, and interferons are knOWHtive|y_[46] However, no significant advantage was
to play a role in viral reproduction. Moreover, nor- ohserved with respect to chemotherapy alone in

mal lymphokine-activated killer (LAK) cell activ- terms of objective response or response duration.
ity is often depressed in patients with HE&.

Interferons represent the family of biological re-
sponse modifiers (BRM) which has been studied
most extensively. With low doses of human leuco- The influence of sex hormones in the pathogen-
cyte interferon (3MU/day), no objective remission esis of HCC suggested a possible interference in
was observed in one stud§l and similar results neoplastic growth with hormonal manipulation, as
in terms of lack of activity, but with considerable demonstrated for other solid tumours. The precise
toxicity, were achieved in other studies at inter-mechanism of action is not known, but it probably
mediate to high dosagés:88l involves activation of carcinogens and/or stimula-

Better results were reported in a randomisedion of growth factors such as transforming growth
study that compared the activity of doxorubicin factora and epidermal growth facté894 The
and interferom 8% with 10% objective remis- presence of estrogen receptors has been detected
sions. The treatment was poorly tolerated; allin HCC. However, the percentage of receptor-
patients developed a flu-like syndrome and drug-ositive patients does not differ significantly from
related deaths occurred in 4%. Lai et®@l.ran- that observed for healthy liver tissues or cirrhotic
domised 71 patients to high-dose interfecoe+  liver, and their prognostic significance remains to
no treatment. Although a median survival of 14.5be determined. One study employed progestins and
months was observed for patients treated with inebtained 2 partial responses lasting 6 and 10
terferona versus 7.5 months for untreated pa-months, in 5 patient8®! A second study employing
tients, the difference was not statistically signifi- megestrol in 14 patients with HCC recorded no
cant. Arterial administration of interleukin-2 major response8®! One phase Il study with ta-
(IL-2) plus LAK cells produced no objective re- moxifen reported no major respori@,whereas
sponses on a small group of patiéPtswhereas one randomised study from lItaly that compared
intratumoural injection of IL-2 in 5 Japanese pa-tamoxifen with a control arm reported a statistical
tients achieved 2 respond®8.Such negative re- advantage in survival for patients receiving that
sults are in line with most results achieved in thedrug[®8
treatment of solid tumours with BRM. Four other studies compared tamoxifen with a

The limited knowledge on the mechanisms thatcontrol (in one study tamoxifen was administered
regulate immunological mechanisms is reflectedin association with triptorelin2-102 Although
by the variety of regimens and dosages reported ithere was a trend towards increased survival in all
the literature. Overall, no BRM seems to be of anystudies, only one study demonstrated a borderline

9. Hormone Therapy
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statistically significant advantage in terms of sur-prognostic factors such as impaired liver function
vival. Although interesting, such data are debatableind poor performance statd¥.Better identifica-
in view of the limited number of patients enrolled tion of prognostic factors and stratification of the
(only one trial included more than 100 patients),patients through prognostic variables such as per-
the absence of antitumour activity in phase Il studformance status, age, gender, cirrhosis, jaundice,
ies for tamoxifen, and the possibility that a differ- a-fetoprotein values and liver functionality param-
ence in the distribution of prognostic factors mayeters should clarify therapeutic results such as re-
have influenced the results. However, the drug isponse to therapy and survival.
currently under investigation in multicentre, pro-  New drugs such as camptothecin derivatives
spective, randomised studies. and new classes of antimetabolites have been iden-
No significant activity has been reported for tified. Further phase Il trials investigating these
ketoconazole or buserelif:1%% One study with  agents should consider methodology issues in or-
cyproterone reported 20% objective remissions inyer to improve therapeutic results. Furthermore,
25 evaluable patient®®l However, one random- ntj| new modalities have been compared with
ised study from the European Organisation forgiangard therapies, or (preferably) with supportive
Research and Treatment for Cancer (EORTClare no superiority of one treatment over another

compared luteinising hormone-releasing hormong,, e claimed. A review of reported data indicates
(LH-RH) agonists plus or minus antlandrogensthat’ in general, the limited number of published

versus placebo and demonstrated no activity in 24At1andomised studies on HCC have included less

patients with HCC:04! than 100 patientd%7] Since most of the therapeutic
treatment strategies compared in randomised trials
(IACT, chemoembolisation) can provide only
The use of external radiotherapy has a very limimoderate additional benefit to the best supportive
ited role in the treatment of HCC because of thecare, a larger number of patients must be studied.
radiosensitivity of healthy hepatocytes. In fact, theTo generate reliable answers, further phase Ill trials
maximum tolerated dose in healthy liver is be-comparing new interesting treatment modalities
tween 25 and 30G¥! Intra-arterial iodine-131- should include substantial numbers of patients.
ethiodised oil targeted radiotherapy was developed In the decision making process applied to HCC
to increase the dose received on the tumour bed anghtients, it is necessary not only to ascertain the
to reduce the dose delivered to the whole liver. Obstage of the tumour, but also to estimate other fac-
jective response rates were observed in 40 to 52%yrs such as performance status, comorbid factors
of treated patients, but median survival was disand the degree of underlying hepatic disease (fig.
couraging and did not exceed 8 mori#f3. 1). Until now, the role of medical treatment in HCC
Yitrium-90 is a pur-emitter that is more pow- has generally been limited to advanced disease
erful than iodine-131. The results achieved in pubstages, since conventional resectional surgery still

lished series indicateosz]a high response rate, but SUfamains the best treatment option for patients with
vival remained podt% Further trials are needed |imjteq disease and no cirrhosis or limited Child

to prove the safety and activity of this treatment
modality.

10. Radiotherapy

status. Another treatment choice in patients with
advanced cirrhosis and limited stage of disease is
liver transplantation. In particular, in patients with
stage | disease and a tumour of <5cm in diameter,
As reported above, most trials have been charsuperior results to other treatment options are ob-
acterised by methodological problems such as th#ained. Preliminary results on small numbers of pa-
absence of standard response and toxicity criteriients indicate a possible benefit of added regional
and by inclusion of patients with unfavourable chemotherapy in stage | to Il disease, but whether

11. Discussion
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neoadjuvant or adjuvant chemotherapy will be As discussed above in section 2, results have
most useful in decreasing post-resection or postbeen reported in series of patients with initially
transplant recurrence has yet to be determined. unresectable tumours who underwent a combina-
In patients in whom hepatic resection is riskytion of preoperative radiotherapy, cryotherapy,
(i.e. those with concomitant cirrhosis), PEI shouldeémbolisation and systemic chemotherapy, with en-
. Lo : . i i 08,109
be considered in view of the encouraging results iffouraging survival daté?.1%%l Although pre-
terms of minimal morbidity and efficacy achieved, 0Perative multimodality treatment appears to be
although, at present, data establishing a definitd/orthwhile, prospective randomised trials are
benefit in survival are still lacking. Unresectable "€€ded to confirm these data.
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