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high in patients with cirrhosis who develop HCC.  8   Mortality data 

from the UK for HCC demonstrates that this is rising in parallel 

with the incidence rates of HCC such that in 2015 there were 

approximately 1,700 deaths due to HCC. 

 Since cirrhosis is readily identified and the risk of HCC is known, 

regular surveillance testing using ultrasound scanning is proposed 

to identify HCC early and to facilitate curative treatment.  9   This 

rationale is supported by many international guidelines for the 

management of patients with cirrhosis including the European 

Association for the Study of the Liver (EASL) and the American 

Association for the Study of Liver Diseases (AASLD), as well as by 

recent guidance issued by the National Institute for Health and 

Care Excellence (NICE).  10–12   However, the recommendation that 

patients with cirrhosis have regular surveillance for HCC is not 

universally accepted and the majority of patients do not receive 

surveillance.  13–15    

  The imperative for surveillance 

 Many international authorities, including the AASLD and the EASL 

recommend that high risk groups are entered into surveillance 

programmes. This includes the majority of patients with cirrhosis 

but not those with advanced liver failure unless they are on the 

transplant waiting list. Patients with non-cirrhotic HBV infection 

and patients with HCV infection and advanced fibrosis (defined 

as fibrosis stage 3 [out of 4, where 4 is cirrhosis]) are also 

recommended to have surveillance due to the increased incidence 

of HCC in these groups.  11   Surveillance of individuals without 

cirrhosis will not be discussed further in this article. 

 Surveillance relies on the ideal that if we detect early 

asymptomatic cancers, curative treatment options are 

available to these patients. These treatments include resection, 

transplantation and radiofrequency ablation, each of which can 

achieve 5-year survival rates near 70% for small lesions, <2.5 cm 

in diameter.  9   Recurrent HCC is frequently observed after liver 

resection and ablation since the development of HCC is associated 

with the underlying cirrhosis and that cirrhosis is not treated or 

targeted by local therapies. Liver transplantation offers a real 

prospect of cure for these patients; however, in practice this 

option is limited in applicability due to comorbidity and limited in 

availability due to a shortage of donor organs.  7    

  Current provision of surveillance 

 Reports of HCC surveillance in patients with cirrhosis consistently 

show poor uptake and adherence to the published guidance. A UK 

survey confirmed these international findings and showed that 

current surveillance for HCC is poor, provision is ad hoc and there 
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  Introduction 

 Hepatocellular carcinoma (HCC) is the 6th most common 

cancer, and the second most common cause of cancer-related 

mortality worldwide.  1   It is recognised as a major complication of 

cirrhosis alongside liver failure. Among individuals with cirrhosis 

and no signs of liver failure, termed ‘compensated cirrhosis’, 

approximately 2–7% develop HCC annually.  2   Over the past 

decade the incidence of HCC has been rising in the UK to a rate of 

3.8 and 1.7 per 100,000 for males and females respectively.  3   

 Globally, HCC is most common in patients with underlying 

chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) 

infection. However, with high rates of alcohol-related liver disease 

(ArLD) and the growing incidence of non-alcoholic fatty liver 

disease (NAFLD), due to the rise in obesity and the metabolic 

syndrome, the incidence of HCC within the UK population is 

expected to continue to increase.  4–6   

 Currently, most individuals with HCC are diagnosed at a late and 

incurable stage when treatment options are limited.  7   In addition, 

the development of HCC in the setting of cirrhosis with or without 

liver failure inevitably increases the risks of intervention and raises 

concerns about treatment suitability. Consequently, mortality is 
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were not standardised recall policies for follow-up of abnormal 

findings.  16   More specifically, 131 physicians responded from 156 

units across the UK. Of these, 97% stated that there was a HCC 

surveillance programme available in their hospital but this was not 

supported by later responses in the survey. Seventy-six percent 

stated that this was arranged on an ad hoc basis. Furthermore, 

only 22.6% of respondents said that ultrasonography was 

performed by a radiologist or radiographer with a specialist 

interest in liver disease or knowledge of HCC surveillance. This 

suggests that detection of small lesions by surveillance may not be 

optimal. A further issue which was highlighted by the survey was 

that decision making regarding which patients were deemed high 

risk and entered surveillance was variable between responders. 

Only 36.8% believed that surveillance was cost effective, although 

60.1% thought that outcomes were improved. Respondents were 

further asked about barriers to effective surveillance and reasons 

included access to radiology services, lack of a liver database, 

doubts over effectiveness and patient adherence. Studies from 

the USA echo these findings and demonstrate that only a minority 

of patients who were at risk underwent surveillance, further 

questioning the effectiveness of surveillance.  15,17   

 Critically, in the UK 30% of patients did not receive written or 

verbal information regarding surveillance.  16   Consequently, patients 

are often not giving informed consent to participation and are 

not aware of its limitations or the frequent need for further 

investigations after an initial abnormal ultrasound scan. This 

too may have an impact on patient compliance with screening 

ultrasonography.  18   

 The overall conclusion from these studies is that the provision of 

HCC surveillance, both in the UK and more widely, is poor. This brings 

into question the effectiveness of the current system of surveillance 

in identifying and enabling treatment of early stage HCC.  

  Possible benefits of surveillance 

 The intended benefits of entering a patient into a surveillance 

programme are clear. The aim is to detect early cancers in at-risk 

groups and enable potentially curative treatments for this group of 

patients. More specifically, the aim is to detect cancers which are 

less than 2–2.5 cm which can be treated with ablative strategies, 

as treatment in this group has demonstrated significant survival 

benefit. 

 While surveillance for HCC in patients with cirrhosis is logical, 

there is limited evidence from randomised controlled trials that 

surveillance for HCC provides survival benefit in this patient 

population.  19,20   A single Chinese randomised controlled trial did 

demonstrate a survival benefit in those screened when compared 

to the control group.  21   However, this study has been criticised due 

to its design and subsequent analysis,  22   and it is likely to have 

overestimated the benefits of surveillance due to these concerns. 

Furthermore, this trial is not readily applicable to a Western 

population with cirrhosis since it included patients with HBV, 

mostly without cirrhosis. Consequently, it is questionable to what 

extent this trial can be relied upon to provide the necessary high-

quality evidence to support surveillance in the UK. 

 Two recent systematic reviews have focused on survival 

benefit/efficacy of 6-monthly ultrasound surveillance.  19,20   

These two reviews, based on the same non-randomised studies 

report conflicting interpretations. The first pooled the data in 

meta-analysis and suggested that there was clear evidence 

that surveillance improved survival outcomes in patients with 

cirrhosis.  20   The second review did not pool data, recognising 

heterogeneity in study design and in the included patient 

populations, and concluded that while it was possible to achieve 

earlier diagnosis of HCC there was only low level of evidence to 

support a survival benefit from routine surveillance for HCC.  19   

 The non-randomised studies summarised by the two systematic 

reviews do consistently show improvement in outcomes in 

patients with HCC detected in surveillance. The relative reduction 

in mortality is often quoted and is estimated at approximately 

30%. This only tells part of the story. The absolute risk reduction 

in mortality in the highest quality non-randomised studies (those 

that include an estimate of the effect of lead time bias) is in the 

region of 10%.  13,23   To illustrate the impact of this, the number 

of patients  with HCC  needed to be in surveillance to prevent one 

death from HCC is 10. This is an underestimate of the number 

of patients  with cirrhosis  who would need to be in surveillance. 

Assuming an annual incidence of HCC of 2.5% then 400 patients 

would need to be in surveillance for 10 HCCs to be diagnosed and 

for the one death to be prevented (Fig  1 ).  

 This estimate of the number needed to be in surveillance 

might also allow one to calculate the impact of a coordinated 

surveillance effort at the national level. As an indication of 

the likely impact of a coordinated surveillance effort, there are 

estimated to be in excess of 17,000 new diagnoses of cirrhosis 

annually in the UK  24   and the number of individuals with cirrhosis 

is likely to be in the region of 50,000.  12   If 80% of this group were 

diagnosed with cirrhosis (40,000 individuals) and of these 80% 

were good candidates for surveillance (32,000 individuals), then 

with a number needed to be in surveillance of 400 to prevent one 

death it might be estimated that 80 deaths from HCC would be 

prevented as a consequence. The assumptions made here are 

optimistic and to implement surveillance effectively would require 

 Fig 1.       Illustration of the number of patients required to be in surveil-
lance to prevent one death each year.  Individuals under surveillance are 

illustrated. Those without hepatocellular carcinoma (HCC) are shown in grey 

(n=390), those developing HCC are shown in green (n=9), and the individual 

whose death from HCC is prevented is shown in purple (n=1) .   
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diagnosis of individuals with cirrhosis before liver failure manifests 

as has been recommended in the NICE cirrhosis guideline.  12   

Currently, only 50% of diagnoses of cirrhosis are made before 

the onset of liver failure  25   and this indicates that the impact of 

surveillance today will be substantially less than the estimate 

above. This clearly identifies the limitations to surveillance as it 

currently stands.  

  Predictable harms of surveillance 

 There is debate as to the effectiveness of surveillance for HCC 

and its impact on overall survival rates. Evidence from randomised 

controlled trials is limited. Few studies focus on the harm to the 

patient, but instead emphasise cost implications of surveillance 

programmes. 

 When considering the risk versus benefits of HCC surveillance 

we must consider the possible harm to the patient. Such concerns 

include false-positive testing resulting in unnecessary and 

risk-associated procedures such as liver biopsy, overdiagnosis 

of HCC among patients with cirrhosis, as well as false-negative 

investigations resulting in delayed diagnosis of HCC.  26   

These factors have the potential to result in both physical 

and psychosocial harm to a patient in surveillance.  18,27   The 

psychosocial harms of surveillance have latterly been addressed 

to a limited extent in the literature. A recent report from the 

USA suggests that up to 75% of patients in surveillance are 

concerned that they will develop HCC and many of these patients 

are concerned that they will die from the disease. In fact, the 

patients included in that study had advanced liver disease and 

50% had evidence of liver failure with limited life expectancy.  18   

Whether surveillance itself was exacerbating the concerns about 

the development of HCC was not investigated but in patients 

with already significantly impaired quality of life any adverse 

contribution from surveillance is clearly unwanted. 

 The concern regarding the risk of false-positive scans which 

result in further investigation with magnetic resonance imaging 

(MRI) and computed tomography (CT) has not been explicitly 

addressed. Prospective studies of surveillance  28,29   suggest that up 

to 5% of individuals in surveillance each year have false positive 

tests and additional and unnecessary tests. More recently, it has 

been demonstrated that up to 25% of patients in surveillance 

programmes will experience physical harm from a false-positive 

or indeterminate test including further investigation with CT, 

MRI, angiography or liver biopsy.  27   This lends perspective when 

we consider that only 1–5% of patients with cirrhosis will develop 

HCC and a recent modelling study suggests that many individuals 

entering a surveillance programme will experience harm as a 

result.  30   

 A final consideration is the cost effectiveness of surveillance 

programmes in a healthcare system which is underfunded and 

under-resourced at present. Multiple cost-effectiveness studies 

have examined this question and have reported variable findings 

depending on the incidence as well as the characteristics of 

local health systems.  31   These analyses have not considered 

management of patients after the first treatment of HCC and 

this is a significant limitation as there are appreciable rates 

of both HCC recurrence and progression of liver disease after 

treatment with resection or radiofrequency ablation; this will 

significantly impact future morbidity and mortality. In the recently 

published NICE guidance a new health economic evaluation was 

undertaken. It did not support surveillance at the £20,000 per 

quality-adjusted life year (QALY) threshold that is typically used by 

NICE but the recommendation for surveillance use was justified on 

the basis that implementation was already widespread.  12    

  Strategies for improvement 

 There are many aspects of the current HCC surveillance 

programme that can be improved, most importantly by including 

those patients who stand to benefit the most and excluding 

those who are unlikely to benefit. It is evident that the balance 

of benefit and harm is dependent on the patient group and so 

careful selection is critical. Therefore, future guidance should 

detail how we define this at-risk and ideal population. Factors to 

consider include age – younger patients inevitably have more 

life years to gain from early diagnosis of HCC; stage of cirrhosis – 

those with early cirrhosis having more time before end-stage 

liver disease develops; and limited medical comorbidity again 

increasing the likely benefit of surveillance. These factors will be 

key in determining those patients who will be suitable for curative 

treatment options should HCC be detected. In addition, these 

factors also identify patients at low risk of competing mortality, 

both from liver failure as well as from extrahepatic diseases where 

the benefits of surveillance may be greatest. 

 Critically, this strategy may not identify those at the greatest 

risk of developing HCC since it is individuals with very advanced 

liver disease who are at greatest risk. Patients with advanced liver 

disease are often unsuitable for any treatment for HCC other 

than liver transplantation and if this is not available, for whatever 

reason, these individuals should not be offered surveillance. 

 An important factor when considering patients who are 

thought to be potentially appropriate for surveillance is the 

role of informed consent, data for which are now beginning to 

emerge.  30   Consideration also needs to be given to the feasibility 

of implementing surveillance programmes including a specialist 

nursing support, dedicated ultrasound scan lists and same-day 

clinics, alongside maintaining a database of eligible patients with 

cirrhosis. There also needs to be a system in place for recall of 

these patients and management of abnormal test results which is 

currently provided on an ad hoc basis. 

 Although there is a rationale for HCC surveillance, clinicians 

should take care in selecting patients for these programmes 

while evaluating risks versus benefits and considering patient 

wishes. This should enable implementation of a safe and effective 

surveillance programme UK wide, ensuring that those who stand 

to benefit most are included and surveyed appropriately in a cost-

effective manner. ■     
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