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Hepatocellular carcinoma (HCC) is the fifth most common

cancer worldwide and the third most common cause of

cancer death. The success of treatment for HCC largely

depends on the stage at which it is diagnosed, with 5-year

survival rates of 70–75% in patients with compensated

cirrhosis and early HCC [1–4]. As HCC usually arises in

individuals with the clearly defined underlying risk factor of

chronic liver disease, a focus on early detection through

screening and surveillance programs in individuals with

proven cirrhosis had been adopted by most clinicians [5, 6]

despite an initial lack of supportive evidence. A randomised

controlled trial of surveillance versus no surveillance per-

formed in China in 2004 recruited nearly 19,000 patients

having markers of current or past hepatitis B infection.

Despite poor compliance, the HCC-related mortality in the

surveillance arm was reduced by 37% [7]. It is not clear,

however, whether screening is appropriate and cost effective

for all aetiologies of cirrhosis.

The decision to enter a patient into a surveillance pro-

gram is dependant on the risk of HCC development. There

are a number of models which calculate cost-effectiveness

dependant upon the incidence of HCC in a particular

population, and the modality of screening used. A study

published in 1996, which did not include orthotopic liver

transplantation (OLT) as a treatment option, found that if

the incidence of HCC was 1.5% per year, surveillance

resulted in an increased longevity of approximately

3 months. If the incidence was 6% per year, the survival

was increased to 9 months [8]. Using a similar analysis,

Arguedas et al. [9] found that surveillance with computed

tomography (CT) scanning (either alone or in combination

with ultrasound) became cost effective when the incidence

of HCC was greater than 1.4%. A more recent study

published in 2004 by Lin et al. [10] demonstrated that

surveillance with ultrasound (US) and alpha-fetoprotein

(AFP) is cost effective regardless of HCC incidence. The

cost-effectiveness largely depends on the outcomes of

treatment, and so studies like the Chinese program, which

lacked access to OLT, are not necessarily relevant to other

centers where transplantation is the first-line treatment for

patients with cirrhosis and a small tumour. The incidence

of HCC in cirrhosis caused by non-viral aetiologies is still

not accurately established due to many preliminary studies

being performed prior to the discovery of the hepatitis C

virus. Current guidelines of the American Association for

the Study of Liver Diseases (AASLD) suggest that sur-

veillance should be offered when the risk of HCC exceeds

1.5%/year [5, 6].

The optimal interval for US surveillance is still con-

troversial. The Clinical Practice Guidelines for Hepato-

cellular Carcinoma 2005 (Japan) recommends US

surveillance with an interval of 6 months for patients at a

risk of HCC and surveillance every 3–4 months in those at

extremely high risk [11]. In contrast, the guidelines pro-

posed by the American Association for study of Liver

Diseases (AASLD) proposes that US be performed at

6-month intervals for all patients at risk of HCC regardless

of the magnitude of risk but based on expected tumour

doubling times. Although the retrospective study by Zhang

et al. used a surveillance interval of 6 months, [7] several

other studies report that the likelihood of finding HCC at

the single nodule stage is no different between 6- and

12-month surveillance intervals [12, 13]. One non-

randomised prospective study in patients with hepatitis B
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has demonstrated that survival is greater when surveillance

intervals are shortened to 6 months as opposed to

12 months [14]. The AASLD guidelines state that instead

of having separate guidelines between hepatitis B and

hepatitis C, a single guideline for surveillance every

6 months is recommended [5, 6]. The decision to provide

surveillance for HCC in the first instance is dependant on

the magnitude of risk for its development. However, the

surveillance interval is determined by the tumour growth

rate, not by the degree of risk. This means that surveillance

intervals need not be shortened for patients who are

thought to be at higher risk and vice versa.

Autoimmune hepatitis (AIH) is recognised as a multi-

system disorder that can occur in males and females of all

age groups and may coexist with other liver diseases.

Without treatment, patients have a mortality of 10 years

from disease onset even if asymptomatic. Chances of sur-

vival are significantly improved with corticosteroid treat-

ment and life expectancy of those in treated remission is

similar to that of an age- and sex-matched control popu-

lation [15]. HCC has traditionally been considered as a rare

complication of AIH; however, the true incidence is

unclear due to a paucity of published data. Recent data

suggests that the risk of HCC in AIH with cirrhosis may be

significant enough to warrant surveillance. Yeoman et al.

[16] performed a prospective study evaluating 243 patients

with AIH and 15 cases of HCC were diagnosed over a

16-year period, all of whom had underlying cirrhosis

(median time from confirmed cirrhosis to diagnosis of HCC

being 102.5 months). In contrast, Teufel et al. reviewed a

cohort of 278 patients with AIH (89 with cirrhosis); the

median period of follow-up was 4.8 years per patient.

During this time, none of their patients developed HCC;

however, three additional patients were referred to their

center for management of HCC suspected to have arisen

secondary to AIH with cirrhosis [17].

The study by Wong et al. [18] described in this issue of

Digestive Diseases and Sciences finds that HCC in the

context of underlying AIH is a rare event but does occur in

those who have AIH-induced cirrhosis. Using the Organ

Transplant Tracking Record (OTTR), 322 patients with

AIH were observed over a 10-year period, 50 of whom

were either cirrhotic at diagnosis or developed cirrhosis at a

later date. Five patients in the cirrhotic group (1 of whom

had an overlap syndrome between AIH and primary biliary

cirrhosis; AIH post-treatment score 11) went on to develop

HCC. A sixth patient is also described as having HCC

detected simultaneously at time of diagnosis of AIH with

cirrhosis. Diagnosis of HCC was made via radiological

means (CT, magnetic resonance imaging or US) in all

cases, histological confirmation being obtained in three

patients. In this large study cohort, the overall estimated

HCC risk was less than 0.2%; however, the prevalence

among patients with cirrhosis due to AIH rose to 1.9%,

comparable to the HCC risk in cirrhosis caused by viral

hepatitis (see Table 1) [2]. The authors also note that AIH

commonly affects women more than men, but despite this

the occurrence of HCC was still comparable with other

causes of cirrhosis.

Many early epidemiological studies regarding the inci-

dence and prevalence of HCC in liver cirrhosis were per-

formed prior to the sequencing of the hepatitis B genome

and full characterisation of the hepatitis C virus. As a

result, much data regarding the incidence of HCC in other

etiologies of cirrhosis may have been inaccurate as occult

viral hepatitis would not have been included. The finding

of HBV DNA sequences in tumor samples from individuals

negative for hepatitis B surface antigen is well documented

indicating that previous hepatitis B exposure may be a risk

factor for the development of HCC even in individuals who

do not have evidence of active infection or cirrhosis [19].

Any epidemiological study of HCC needs to take account

of this factor, and in this series patients were screened for

antibodies to not only hepatitis C but also hepatitis B core

antigen.

The limitations of this observational study revolve

around all data being collected from a large, single, tertiary

referral center in the United States. Given the nature of a

specialist center, it may be that more complex patients,

perhaps those refractory to immunosuppressive therapy

may have been selected inadvertently and hence more

prone to develop HCC. Data from such a cohort may be

difficult to generalise and further studies would clearly be

useful in this area. Compared to AIH patients without

HCC, those with HCC had a lower absolute platelet count

and lower serum albumin; however, there was no differ-

ence between bilirubin, international normalized ratio for

prothrombin time (INR) and overall model for end-stage

liver disease (MELD) scores between the two groups. In

addition, little information about other illnesses has been

provided. Concurrent autoimmune diseases such as hypo-

thyroidism and diabetes mellitus are not uncommon in AIH

and both have been linked to an increased risk of liver and

Table 1 Groups for whom hepatocellular carcinoma (HCC) sur-

veillance in recommended (in the context of established liver cir-

rhosis) or in whom the risk of HCC is increased, but in whom efficacy

of surveillance has not been demonstrated [5, 6]

Population group Incidence of

HCC (%/year)

Cirrhotic hepatitis B carriers 2.5–8

Hepatitis C cirrhosis 2–8

Stage 4 primary biliary cirrhosis 3–11

Genetic haemochromatosis and cirrhosis 3–4

Alpha 1-antitrypsin deficiency and cirrhosis Unknown, but

probably [1.5
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other cancers [20]. Alcohol intake and obesity are also risk

factors for progression of all liver disease but little data in

this area is given.

This paper adds to the small but growing body of evi-

dence regarding the risk of HCC in the context of AIH

induced liver cirrhosis. In this study the presence of cir-

rhosis in AIH is associated with a risk of developing HCC

approaching that observed in viral hepatitis. This has been

acknowledged in the most recent AASLD guidelines which

recommend surveillance in this group of patients. Centers

which take up this recommendation will be able to provide

prospective data on the incidence and outcomes in these

patients to allow better cost-effectiveness models to be

developed.

Key Points

• HCC is a rare occurrence in AIH

• The development of cirrhosis in AIH is associated with

a greatly increased risk of HCC

• The incidence of HCC in individuals with AIH with

cirrhosis is comparable to that of cirrhosis arising from

other etiologies

• Further prospective studies are needed in order to

evaluate the optimum interval for HCC in individuals

with AIH-induced cirrhosis

References

1. Mazzaferro V, Regalia E, Doci R, et al. Liver transplantation for

the treatment of small hepatocellular carcinomas in patients with

cirrhosis. N Engl J Med. 1996;334:693–699.

2. Llovet JM, Bruix J, Fuster J, et al. Liver transplantation for small

hepatocellular carcinoma: the tumor-node-metastasis classifica-

tion does not have prognostic power. Hepatology. 1998;27:

1572–1577.

3. Bruix J, Castells A, Bosch J, et al. Surgical resection of hepatocel-

lular carcinoma in cirrhotic patients: prognostic value of preopera-

tive portal pressure. Gastroenterology. 1996;111:1018–1022.

4. Jonas S, Bechstein WO, Steinmuller T, et al. Vascular invasion

and histopathologic grading determine outcome after liver

transplantation for hepatocellular carcinoma in cirrhosis. Hepa-
tology. 2001;33:1080–1086.

5. Bruix J, Sherman M. Management of hepatocellular carcinoma.

Hepatology. 2005;42:1208–1236.

6. Bruix J, Sherman M. AASLD practice guideline. Management

of hepatocellular carcinoma: an update. 2010. http://www.aasld.

org/practiceguidelines/Documents/Bookmarked%20Practice%20

Guidelines/HCCUpdate2010.pdf. Accessed 29 October 2010.

7. Zhang BH, Yang BH, Tang ZY. Randomized controlled trial of

screening for hepatocellular carcinoma. J Cancer Res Clin Oncol.
2004;130:417–422.

8. Sarasin FP, Giostra E, Hadengue A. Cost-effectiveness of

screening for detection of small hepatocellular carcinoma in

western patients with Child-Pugh class A cirrhosis. Am J Med.

1996;101:422–434.

9. Arguedas MR, Chen VK, Eloubeidi MA, Fallon MB. Screening

for hepatocellular carcinoma in patients with hepatitis C cirrho-

sis: a cost utility analysis. Am J Gastroenterol. 2003;98:679–690.

10. Lin OS, Keeffe EB, Sanders GD, Owens DK. Cost-effectiveness of

screening for hepatocellular carcinoma in patients with cirrhosis

due to chronic hepatitis C. Aliment Pharmacol Ther. 2004;19:

1159–1172.

11. Makuuchi M, Kokudo N, Arii S, et al. Development of evidence-

based clinical guidelines for the diagnosis and treatment of

hepatocellular carcinoma in Japan. Hepatol Res. 2008;38:37–51.

12. Trevisani F, De NS, Rapaccini G, et al. Semiannual and annual

surveillance of cirrhotic patients for hepatocellular carcinoma:

effects on cancer stage and patient survival (Italian experience).

Am J Gastroenterol. 2002;97:734–744.

13. Santagostino E, Colombo M, Rivi M, et al. A 6-month versus a

12-month surveillance for hepatocellular carcinoma in 559

hemophiliacs infected with the hepatitis C virus. Blood. 2003;

102:78–82.

14. Kim DK, Han KH, Ahn SH, et al. Semiannual surveillance for

hepatocellular carcinoma improved patient survival compared to

annual survillance (Korean experience). Hepatology. 2007;46:

403A.

15. Field JJ, Dinh H, Arenovich T, Marcus VA, Wanless IR, Heathcote

EJ. Autoimmune hepatitis: effect of symptoms and cirrhosis on

natural history and outcome. Hepatology. 2005;42(1):53–62.

16. Yeoman AD, Al-Chalabi T, Karani JB, et al. Evaluation of risk

factors in the development of hepatocellular carcinoma in auto-

immune hepatitis: Implications for follow-up and screening.

Hepatology. 2008;48:863–870.

17. Teufel A, Weinmann A, Centner C, Piendl A, Lohse AW, Galle

PR, Kanzler S. Hepatocellular carcinoma in patients with auto-

immune hepatitis. World Journal of Gastroenterol. 2009;15(5):

578–582.

18. Wong RJ, Gish R, Frederick T, Bzowej N, Frenette C. Devel-

opment of hepatocellular carcinoma in autoimmune hepatitis

patients: a case series. Dig Dis Sci. doi:10.1007/s10620-010-

1444-6

19. Anzola M. Hepatocellular carcinoma: role of hepatitis B and

hepatitis C viruses proteins in hepatocarcinogenesis. J Viral
Hepat. 2004;11(5):383–393.

20. Hassan MM, Kaseb A, Li D, et al. Association between hypo-

thyroidism and hepatocellular carcinoma: a case-control study in

the United States. Hepatology. 2009;49(5):1563–1570.

278 Dig Dis Sci (2011) 56:276–278

123

http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/HCCUpdate2010.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/HCCUpdate2010.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/HCCUpdate2010.pdf
http://dx.doi.org/10.1007/s10620-010-1444-6
http://dx.doi.org/10.1007/s10620-010-1444-6

	Autoimmune Hepatitis, Cirrhosis, and Hepatocellular Carcinoma (HCC)
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


