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Abstract

Although there are no liver diseases specific to advanced age, the
clinical course and management of liver disease in the older adult
may differ from those in younger people. Changes in hepatic mor-
phology with aging may lead to changes in liver function.
Disturbances in laboratory liver function tests are similar as in
younger people and should lead to the same vigilance in investigat-
ing for liver disease. Changes in immune function lead to more
symptomatic acute hepatitis A, more progression to chronicity in
hepatitis B and more fibrosis progression in chronic hepatitis C,
especially after liver transplantation with livers from older donors.
Treatment for chronic hepatitis C or autoimmune hepatitis is
similar  for younger or older adults, but side effects may be more
prominent in older people. Comprehensive geriatric assessment
should be part of the preliminary evaluation of the older patient
with liver disease. (Acta gastro enterol. belg., 2010, 73, 1-4).
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Introduction

One of the most important socio-economic phenome-
na in the 20th and 21st centuries is the growing number
of older people not only in industrialized countries but
worldwide. With increasing age several physiological
functions gradually decline (1). In the past, the liver was
considered to be remarkable for the absence of any major
age-related alteration (2). However, recently changes in
hepatic histology with old age have been identified,
probably contributing to age-related changes in liver
function. Although there are no liver diseases specific to
advanced age, the clinical course and management of
liver diseases in the older adult may differ in several
aspects from those in younger adults.

Pathophysiology of aging in the liver

Several theories have been advanced to explain aging
of the liver. A progressive degeneration of the genetic
material by mutations leads to accumulation of non-
functional proteins characterized by lipofuchsine storage
in the liver. According to another theory, accumulation of
mutations in the mitochondrial DNA induces a reduction
in synthesis of enzymes of the respiratory chain leading
to accumulation of reactive oxygen species. These may
enhance the inflammatory responses and fibrogenesis
induced by environmental factors as alcohol, obesity,

drugs or storage disease (3). A theory that becomes pro-
gressively more endorsed in explaining aging is the
‘mitotic clock’ of the telomeres. Telomeres are repetitive
hexameric sequences at the extremities of the chromo-
somes measuring 5-15 kb. With each mitosis telomeric
sequences are lost as the DNA polymerase cannot repli-
cate the distal extremities of the chromosomes (end repli-
cation problem). This shortening of the telomeres leads
to incapacity of the cell to divide (senescent cell) (4).
Telomerase is a ribonucleoprotein that can stabilize the
telomere length. Its activity is reduced in syndromes of
premature aging. In the liver an increased number of
senescent cells is seen in older people, but also in chronic
hepatitis C and hepatocellular carcinoma (HCC) (5).
Chronic hepatitis C could accelerate telomeric shorten-
ing, what can be an explanation for the severity of the
infection in the older individual where already many
senescent cells are present.

Morphological and biochemical changes in the aging
liver

Liver volume and blood flow decrease with age inde-
pendently from the decrease in body weight (6). The
number of hepatocytes seems to diminish (7). There is an
increase in size of the lysosomes with accumulation of
lipofuchsine, end product of lipid peroxidation (8).
Finally, the smooth endoplasmic reticulum is reduced
related to a decrease of microsomal enzymes (9). At the
level of the liver sinusoids a pseudocapillarization is
seen, including thickening and defenestration of the liver
sinusoidal endothelial cell and deposition of collagen
and basal lamina in the extracellular space of Disse (10).
The functional implication is reduced sinusoidal perfu-
sion which will impair the hepatic clearance of highly
extracted substrates.

Biochemical liver tests do not change substantially
with age (11). This means that in older patients distur-
bances of biochemical tests also point to liver disease.
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with aging. This hypothesis is confirmed by poor
response of older adults to HBV vaccination (18).

Hepatitis C

Several studies have shown that age at infection is a
main risk factor for fibrosis progression in chronic hepa-
titis C, being highest in those infected at 50 years of age
or older (19,20). The reason is unknown, but may be
related to the decline in immune function with age.

Currently, the standard care for chronic hepatitis C
virus (HCV) infection is pegylated interferon and oral
ribavirin. In the registration studies, older age was an
independent predictor of poor response (21,22). These
studies, however, excluded patients over 65 years and
comorbidities frequently seen in older patients. Studies
on treatment of HCV in older patients are few. In a study,
33 naïve patients with chronic hepatitis C with mean age
of 70.2 ± 1.2 years were treated with pegylated inter -
feron a-2b (1.5 µg/kg/week) plus ribavirin and compared
to a younger adult group matched for sex, genotype, viral
load and histology (23). The results indicate that older
patients have significant more side effects and lower rate
of sustained viral response (SVR). Cost-benefit analysis
showed that only selected patients aged � 65 years
should be treated. Nudo et al. (24) comparing 30 patients
older than 60 years with 41 control patients younger than
60 years, report no significant differences in SVR after
treatment with interferon, interferon plus ribavirin or
pegylated interferon plus ribavirin. However, patients
older than 60 years were more likely to develop anemia,
neutropenia and thrombocytopenia while on treatment.
Older patients are also at risk of neurological side effects
of interferon (confusion, lethargy, cognitive changes and
depression) (25). The current guidelines on management
of hepatitis C do not stipulate an upper age limit for
antiviral treatment (26-28). However, treatment in the
older patients remains controversial, and in practice
older patients are less often considered and referred for
treatment. The decision on treatment should be individu-
alized, taking into account the physiological age and
comorbidities.

Drug-induced hepatitis

Biotransformation of drugs in the hepatocytes
depends on blood flow reaching the liver, uptake of the
substance in the cell and metabolisation. As hepatic
blood flow is decreased, the hepatic uptake may be
impaired due to changes in the sinusoidal endothelium
and cytochrome P-450 activity is reduced in the elderly
(� 70 y), older patients may be more susceptible to drug-
induced liver disease (29). Drugs for which age has been
demonstrated to predispose to hepatotoxicity are
halothane (30), isoniazid (31), amoxycillin-clavulanate
(32) and paracetamol, the latter especially in frail older
patients (33). Most drugs are not more hepatotoxic in
older adults. It has to be considered, however, that older
patients have higher rates of polypharmacy and their risk
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Modification of expression and management of liver
diseases in older adults.

Older people have an increased risk for disease-
specific  mortality and are at higher risk for treatment-
associated morbidity than younger persons. However,
older patients who are in good health tolerate commonly
used treatment regimens as well as younger patients.
Chronologic age alone is an inadequate predictor of
treatment tolerance and benefit in the heterogeneous
older population. A diagnosis of liver disease in an older
person is likely to be made in the context of that indi -
vidual’s pre-existing health problems, which introduces
very important issues in clinical decision making and
treatment. Multiple issues associated with aging impact
liver disease management, including functional impair-
ment, co-morbidity, social support, cognitive function,
psychological state, and financial stress. Evaluation of
the co-morbidity in an older person newly diagnosed
with liver disease and assessment of the severity of the
various pre-existing conditions and their overall and
individual impact on the course of the disease are crucial
to providing quality care to older individuals. In this
respect a multidisciplinary approach might be useful
in the management of the geriatric patient with liver
disease . Comprehensive Geriatric Assessment (CGA)
should be part of the routine preliminary evaluation of
the older patient with liver disease (12). This would help
to identify patients with both adverse function and prog-
nosis. Doing so, this may lead to an optimalization of the
strategy for the management of liver problems in older
people. 

Hepatitis A

Acute hepatitis A is usually asymptomatic in children.
Middle-aged and older patients generally have more
severe hepatitis A virus (HAV) infection and may expe-
rience serious complications. Case fatality rates have
been estimated to be less than 1% for children and young
adults, raising to 2.5% in individuals older than 50 years
(13). The reason for this may be multifactorial : the abil-
ity to recover may be impaired by a higher prevalence of
comorbid conditions, decline in immune function, and
slower regenerational capacity of the liver. 

The number of individuals lacking immunity is
increasing in the Western countries, even in older sub-
jects (14). Older patients who have chronic liver disease
and who do not have anti-HAV should be vaccinated
including those awaiting liver transplantation (15).

Hepatitis B

In the Western countries, older patients usually are
exposed less to risk factors for hepatitis B virus (HBV)
transmission (sexual, intravenous drug use). Acute hepa-
titis is rare. However, the cases that occur seem to have a
higher risk for progression to chronic infection (16,17),
most probably due to changes in the immune system
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for drug-induced hepatotoxicity is correspondingly ele-
vated.

Alcoholic liver disease

Alcohol consumption misuse remains an important
public health problem in old age (34). The risk of
alcoholic  liver disease is related to the daily quantity of
alcohol consumed and the duration of the intake. It is
obvious that age plays a role, as well as cofactors such as
obesity and genetic factors. Studies from the US and UK
show that alcoholic cirrhosis is most prevalent in patients
between 70 and 80 years old (35,36).

Non-alcoholic fatty liver disease (NAFLD)

NAFLD is a clinicopathological spectrum of liver
abnormalities ranging from steatosis to non-alcoholic
steatohepatitis (NASH). Part of the patients with NASH
will develop advanced fibrosis and cirrhosis. Age (� 45
years) with obesity, diabetes mellitus and AST/ALT � 1
have been identified as predictors of liver fibrosis (37). It
is now clear that a large proportion of cases with crypto-
genic cirrhosis represent the end stage of NASH (38).
Cases of cryptogenic cirrhosis in old age may be due to
metabolic risk factors developing in adult life.

Autoimmune hepatitis

Autoimmune hepatitis used to be considered as a dis-
ease in young females. Recent studies have shown that
patients may not only present between 10 and 30 years of
age, but that another peak in presentation occurs between
50 and 70 years of age (39,40). Treatment strategies are
identical for all adult ages and outcome is similar in the
older and young individuals (40,41). Caution should be
used when administering steroids to older patients espe-
cially women who may have osteopenia or diabetes.

Primary and secondary malignant liver tumors

Several studies in Western countries seem to indicate
that age is a risk factor in development of HCC in cirrho-
sis, probably reflecting the longstanding cirrhosis (42-
44). No significant differences in complications, survival
months, intensive care admissions and mortality were
reported between age groups receiving liver resection for
liver malignancy in a noncirrhotic liver (45), as the over-
all capability for regeneration is unchanged in older
patients. In case of resection for HCC in a cirrhotic liver,
the reports are less clear. Increased hospital mortality
mainly due to sepsis was reported after selective hepate-
ctomy for HCC in cirrhosis in patients � 70 years (46).
Another study, however, did not show significant differ-
ences in morbidity, mortality and long-term survival after
surgical resection of HCC (47). Careful selection of
patients for resective liver surgery and experienced sur-
gical and anesthetical teams are needed to manage these
patients (48). Transarterial chemo-embolisation can pal-
liate and prolong survival and seems well tolerated and

equally effective in younger or older patients with HCC
(49).

Liver transplantation

Liver transplantation is considered an acceptable
treatment for selected patients with end-stage chronic
liver disease and fulminant liver damage. According to
the European Liver Transplant Registry (ELTR), the pro-
portion of adult liver recipients older than 60 years
increased from � 10% in 1990 to about 20% in 2008.
The survival rate as reported by the ELTR was sig -
nificantly lower for liver recipients � 60 years of age
than for re cipients � 60 (http://www.eltr.org, accessed
30.12.2009). This shorter survival in older patients is due
to several comorbid factors such as cardiopulmonary dis-
ease and advanced kidney dysfunction, being in hospital
pre-transplantation, having bad liver function as indicat-
ed by low albumin, raised bilirubin, raised prothrombin
time and a high Child-Pugh score (50). 

In view of organ shortage, livers from older donors are
more frequently offered. Graft survival is reported to be
decreased when the donor is � 60 years old (51). The
severity of recurrent hepatitis C is strongly influenced by
donor age (52,53). The best survival was reported in
patients receiving grafts from donors � 30 years of
age. Donor age � 40 was the strongest predictive factor
for mortality in patients transplanted for HCV-related
cirrhosis  (54,55). It seems to be appropriate to avoid
livers  from older donors for patients with HCV-related
end stage liver disease. The allocation policy in Euro -
transplant does not always allow to keep with this
intention . 
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