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OBJECTIVE: To determine practices among physicians in Canada for
the assessment of liver fibrosis in patients with chronic liver diseases.
METHODS: Hepatologists, gastroenterologists, infectious diseases spe-
cialists, members of the Canadian Gastroenterology Association and/
or the Canadian HIV Trials Network who manage patients with liver
diseases were invited to participate in a web-based, national survey.
RESULTS: Of the 237 physicians invited, 104 (43.9%) completed the
survey. Routine assessment of liver fibrosis was requested by the sur-
veyed physicians mostly for chronic hepatitis C (76.5%), followed by
autoimmune/cholestatic liver disease (59.6%) and chronic hepatitis B
(52.9%). Liver biopsy was the main diagnostic tool for 46.2% of the
respondents, Fibroscan (Echosens, France) for 39.4% and Fibrotest
(LabCorp, USA) for 7.7%. Etiology-specific differences were observed:
noninvasive methods were mostly used for hepatitis C (63% versus
37% liver biopsy) and hepatitis B (62.9% versus 37.1% liver biopsy).
For 42.7% of respondents, the use of noninvasive methods reduced the
need for liver biopsy by >50%. Physicians’ characteristics associated
with higher use of noninvasive methods were older age and being based
at a university hospital or in private practice versus community hospital.
Physicians’ main concerns regarding noninvasive fibrosis assessment
methods were access/availability (42.3%), lack of guidelines for clinical
use (26.9%) and cost/lack of reimbursement (14.4%).
CONCLUSIONS: Physicians who manage patients with chronic liver
diseases in Canada require routine assessment of liver fibrosis stage.
Although biopsy remains the primary diagnostic tool for almost one-
half of respondents, noninvasive methods, particularly Fibroscan, have
significantly reduced the need for liver biopsy in Canada. Limitations
in access to and availability of the noninvasive methods represent a
significant barrier. Finally, there is a need for clinical guidelines and a
better reimbursement policy to implement noninvasive tools to assess
liver fibrosis.
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Les pratiques des médecins pour diagnostiquer la
fibrose hépatique en cas de la maladie hépatique
chronique : un sondage pancanadien

OBJECTIF : Déterminer les pratiques des médecins du Canada en matiére
d’évaluation de la fibrose hépatique chez des patients atteints d’'une maladie
hépatique chronique.

METHODOLOGIE : Les hépatologistes, les gastroentérologues, les infectio-
logues, les membres de I’Association canadienne de gastroentérologie et ceux
du Réseau pour les essais VIH qui prenaient en charge des patients ayant
une maladie hépatique ont été invités a participer 2 un sondage virtuel
national.

RESULTATS : Sur les 237 médecins invités, 104 (43,9 %) ont rempli le
sondage. Les médecins demandaient une évaluation systématique de la fibrose
hépatique surtout en cas d’hépatite C chronique (76,5 %), de maladie hépa-
tique auto-immune ou de maladie cholestatique du foie (59,6 %) et
d’hépatite B chronique (52,9 %). La biopsie hépatique était le principal outil
diagnostique pour 46,2 % des répondants, le Fibroscan (Echosens, France),
pour 39,4 % d’entre eux, et le Fibrotest (LabCorp, Etats-Unis), pour 7,7 %
d’entre eux. Les chercheurs ont observé des différences propres a 'étiologie
: les méthodes non effractives étaient surtout utilisées en cas d’hépatite C
(63 % par rapport a 37 % de biopsie hépatique) et d’hépatite B (62,9 % par
rapport a 37,1 % de biopsie hépatique). Chez 42,7 % des répondants, le
recours a une méthode non effractive réduisait de plus de 50 % la nécessité de
biopsie hépatique. Les caractéristiques des médecins associées a une plus forte
utilisation de méthodes non effractives étaient le fait d’étre plus 4gés et de
travailler dans un hopital universitaire ou en pratique privée plutot que dans
un hopital général. Les principales inquiétudes des médecins a I'égard de
’évaluation non effractive de la fibrose étaient I'acces ou la disponibilité
(42,3 %), l'absence de directives cliniques (26,9 %) et le cofit ou I'absence de
remboursement (14,4 %).

CONCLUSIONS : Les médecins qui prennent en charge les patients ayant
une maladie hépatique chronique au Canada demandent une évaluation
systématique du stade de fibrose hépatique. Méme si la biopsie demeure
le principal outil diagnostique pour pres de la moitié des répondants, les
méthodes non effractives, notamment le Fibroscan, ont considérablement
réduit la nécessité d'utiliser la biopsie hépatique au Canada. Les limites
d’acces et de disponibilité des méthodes non effractives représentent un
obstacle important. Enfin, il faudrait produire des directives cliniques
et prévoir une meilleure politique de remboursement pour qu'on puisse
adopter les outils non effractifs dans I'évaluation de la fibrose hépatique.

hronic liver diseases (CLDs) are a major cause of morbidity and

mortality worldwide, affecting 360 per 100,000 persons and rank-
ing as the 12th leading cause of overall mortality (1,2). In Canada,
2748 deaths were attributed to CLDs and liver cirrhosis (11th leading
cause of death) in 2008 (3). The main etiologies of CLDs are chronic
infections with hepatitis C and B viruses (HCV and HBV, respect-
ively), alcoholic liver disease (ALD) and nonalcoholic fatty liver dis-
ease (NAFLD). Chronic infections with HCV and HBV impose a
significant medical and economic burden in Canada, affecting nearly
1% and 2% of the population, respectively (4,5). NAFLD is the most
common liver disease in Canada, afflicting as much as 30% of the

population (6). The consumption of alcohol is increasing in Canada
and, as a result, the incidence of ALD is also increasing (7).
Independent of etiology, the progression of all CLDs occurs via a
common histopathological pathway characterized by the formation of
fibrosis leading to a progressive distortion of the hepatic architecture,
the hallmark of evolution to cirrhosis. T he accumulation of fibrosis in
the liver is the event with the greatest impact on the prognosis of
CLDs. Natural history studies indicate that approximately 20% to 40%
of patients with CLDs will develop significant liver fibrosis (stage F2
according to METAVIR histological classification [8]), 10% will progress
to cirthosis and 1% to 5% will develop hepatocellular carcinoma
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(HCC) within two to three decades (9,10). Cirrhosis requires specific
follow-up including screening for esophageal varices and HCC with
periodic gastroscopy and ultrasound (11,12).

The diagnosis of liver fibrosis stage is also critical for reinforcing
behavioural interventions in patients with NAFLD and ALD, and for
a definitive indication for antiviral therapy in individuals with chronic
viral hepatitis.

For HCV, although guidelines from the Canadian Association for
the Study of the Liver (CASL) state that there is no absolute fibrosis
threshold to preclude antiviral therapy, prompt initiation of treatment
should be considered in patients with advanced liver fibrosis (F3 or F4
according to METAVIR classification, corresponding to bridging fibro-
sis or cirrhosis [8]), who are at risk for end-stage hepatic complications
(4). The landscape of antiviral therapy is rapidly changing in chronic
hepatitis C. Until recently, the standard of care was dual therapy with
pegylated interferon and ribavirin. Recently, the direct antiviral agents
boceprevir and telaprevir have offered substantial improvements in
response rates for patients infected with HCV genotype 1 (4). The
future looks even brighter, considering the new compounds that will
soon lead to interferon-free regimens (13). In this dynamic landscape,
the assessment of liver fibrosis stage will remain of paramount import-
ance for determining prognosis and guide HCV treatment. The CASL
guidelines include liver fibrosis stage in the decisional algorithm for
the treatment of hepatitis B (5). As such, an assessment for liver fibro-
sis stage is recommended for all patients infected with HBYV and HCV
(4,5).

In NAFLD, the recent guidelines from the American Association
for the Study of Liver Diseases (AASLD) recommend histological
assessment in individuals at risk for nonalcoholic steatohepatitis
(NASH), such as individuals with the metabolic syndrome (14,15).
Liver fibrosis assessment also has a prognostic and diagnostic role in
ALD and autoimmune/cholestatic liver diseases (16-18).

Liver biopsy has long been the gold standard to stage liver fibrosis.
This procedure, however, is invasive, costly, impractical as a screening
tool and prone to sampling error (11,19). In recent years, noninvasive
tools for liver fibrosis have been proposed. Fibrosis can be measured
noninvasively based on a biological approach (serum biomarkers) or
on a physical approach (liver stiffness). The most validated serum
biomarkers include Fibrotest (LabCorp, USA, combining gamma-
glutamyl transpeptidase, total bilirubin, a-2-macroglobulin, apolipo-
protein  Al, haptoglobin, age and sex) and aspartate
aminotransferase-to-platelet ratio index (APRI) (20-22). Transient
elastography (Fibroscan; Echosens, France) is an ultrasound-based
device that measures liver stiffness as a surrogate of liver fibrosis (23).
Other methods include magnetic resonance elastography and acoustic
radiation force impulse elastography (24,25). Noninvasive methods
for liver fibrosis diagnosis are gaining more credibility across guidelines
and experts’ recommendations, particularly in chronic HCV and HBV
infections (4,5,21,26). However, there are no data regarding the
adherence of Canadian physicians to guidelines with regard to routine
assessment of liver fibrosis. Moreover, information regarding imple-
mentation of noninvasive methods instead of liver biopsy among
Canadian physicians who manage CLD patients are lacking.

We conducted a web-based survey aimed at investigating practices
of liver fibrosis assessment among physicians who manage CLD
patients across Canada.

METHODS

The present study was a cross-sectional survey of Canadian specialists
who manage patients with CLDs. The survey was developed by the first
author (GS) and first distributed among the coauthors to assess satisfac-
tion and face validity. Modifications were made based on feedback and
comments. The final version consisted of six pages and 21 items divided
into two sections: clinician profile; and practice profile and liver fibrosis
assessment (Online Appendixes A to F [go to www.pulsus.com]).

The first section included questions about age, sex, primary
specialty, years of practice, time dedicated to patient care, practice
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location and province of practice. The second section included ques-
tions regarding CLDs followed in practice, etiologies of CLDs for
which assessment of liver fibrosis stage was requested, the main tool
used to diagnose liver fibrosis, opinion on the best noninvasive tool
to diagnose liver fibrosis, impact of noninvasive tools on the num-
ber of liver biopsies performed, impact of noninvasive methods for
liver fibrosis on the number of HCV- and HBV-infected patients
treated, and concerns regarding noninvasive tools for liver fibrosis.
A link to the web-based survey was sent by e-mail between August
2012 and January 2013 to members of the Canadian Association of
Gastroenterology (CAG) and Canadian HIV Trial Network who
manage patients with CLDs. Confidentiality was preserved by the
fact that e-mails were sent through the CAG National Office. All
responses were anonymous and the investigators received no infor-
mation that would identify the respondent or their site of practice.
Ethics approval was sought from the McGill University Health Centre
Research Ethics Office (Montreal, Quebec); an official research ethics
board approval was not required.

Requested answers were either oriented (different items to choose
from), based on a grading scale (ranking from O to 6 scale) or a matrix
of choices with multiple answers per row. Standard descriptive statis-
tics were used to describe response frequency. The ¥* test was used to
compare categorical variables; a two-sided P<0.05 was considered to
be statistically significant.

RESULTS

Of 237 invited physicians, 104 (43.9%) completed the survey. Of
these, 83 (79.8%) were members of the CAG and 21 (20.2%) were
members of the Canadian HIV Trial Network. Table 1 summarizes the
demographics of the surveyed physicians. Overall, most respondents
were male (78.8%), had gastroenterology as their primary specialty
(64.4%), were based at a university hospital (51%) and dedicated
>75% of their time to patient care activities (71.1%). The majority of
respondents were from Ontario (40.4%) and Quebec (36.6%).

Etiology of CLDs and practices of responding physicians

The etiologies of CLDs seen by the respondents were as follows: 87 (83.7%)
physicians managed NAFLD patients; 84 (80.8%) saw patients with
autoimmune/cholestatic liver disease; 83 (79.8%) saw ALD cases; 81
(77.9%) physicians managed patients with HCV; 70 (67.3%) managed
HBV patients; and 33 (31.7%) saw HIV patients coinfected with HBV
and/or HCV. The primary specialty impacted the etiology of CLDs
managed by the responding physician (Table 2). As such, respondents
with gastroenterology as their primary specialty managed fewer HBV
patients compared with hepatologists (P=0.02). Similarly, gastroenter-
ologists saw fewer HIV-coinfected patients than hepatologists or infec-
tious diseases specialists (P<0.0001). Conversely, infectious diseases
specialists were less likely to manage NAFLD patients compared
with hepatologists (P=0.0004) and gastroenterologists (P<0.0001).
Infectious diseases specialists saw fewer ALD cases compared with
hepatologists (P=0.0002) and gastroenterologists (P<0.0001).
Interestingly, hepatologists saw significantly fewer NAFLD (P=0.04)
and ALD patients (P=0.05) than gastroenterologists. Finally, infec-
tious diseases specialists managed fewer patients with autoimmune/
cholestatic liver disease compared with hepatologists and gastro-
enterologists (P<0.0001).

The remainder of the surveyed physicians (9.6%) had family medi-
cine or internal medicine as their primary specialty. They managed
fewer HBV patients compared with gastroenterologists (20% versus
67.2%; P=0.004), hepatologists (20% versus 94.1%; P<0.0001) and
infectious diseases specialists (20% versus 80%; P=0.007) (data not
shown). When compared with gastroenterologists and hepatologists,
they also managed fewer patients with NAFLD (20% versus 100% and
94.1%, respectively; P<0.0001) and ALD (40% versus 95.5%; P<0.0001;
and versus 82.4%, respectively; P=0.02). Conversely, they saw more
HIV-coinfected patients than gastroenterologists (60% versus 13.4%;
P=0.0005), and managed fewer patients with autoimmune/cholestatic
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TABLE 1
Characteristics of the surveyed physicians (n=104)

Age group, years

<40 30 (28.8)

40-50 33 (31.7)

50-60 27 (26)

>60 14 (13.5)
Sex

Male 82 (78.8)

Female 22 (21.2)

Primary specialty

Gastroenterology 67 (64.4)
Hepatology 17 (16.4)
Infectious disease 10 (9.6)
Other (family medicine, internal medicine) 10 (9.6)
Years of practice
<5 14 (13.5)
5-10 20 (19.2)
10-20 30 (28.8)
>20 40 (38.5)
Practice location
University-based hospital 53 (51)
Community hospital 29 (27.9)
Private practice 22 (21.1)
Time dedicated to patients’ care
<50 11 (10.6)
50-75 19 (18.3)
>75 74 (71.1)
Province of practice
Ontario 42 (40.4)
Quebec 38 (36.6)
British Columbia 10 (9.6)
Alberta 7(6.7)
Rest of Canada 7(6.7)

Data presented as n (%)

liver disease compared with gastroenterologists and hepatologists
(20% versus 94% and 94.1%, respectively; P<0.0001).

The effect of CLD etiology and practice characteristics on
diagnosing liver fibrosis
Figure 1 depicts the rate of physicians requiring routine assessment of
liver fibrosis stage according to the etiology of CLD. Chronic HCV
was the most common etiology (76.9%), followed by autoimmune/
cholestatic liver disease (59.6%) and chronic HBV (52.9%). Figure 2
shows the primary method used by respondents for the assessment of
liver fibrosis. Liver biopsy was the primary diagnostic tool for 46.2% of
the physicians, followed by Fibroscan (39.4%) and Fibrotest (7.7%).
When asked which tool was used as the secondary test, 35.6% answered
liver biopsy, 32.7% Fibroscan, 13.5% none, 9.6% APRI and other sim-
ple biomarkers, 2.9% Fibrotest and 5.7% other (magnetic resonance,
computed tomography scan, comparative radiological examinations).
Figure 3 depicts the use of liver biopsy versus noninvasive methods
according to etiology of CLDs. Overall, in chronic viral hepatitis,
including HCV, HBV and HIV-coinfected patients, there was a ten-
dency for a higher use of noninvasive methods for liver fibrosis staging.
Autoimmune/cholestatic liver disease was the only disease in which
liver biopsy was significantly more used than noninvasive tools (69%
versus 31%; P<0.0001 compared with the other etiologies of CLDs).
Table 3 shows the detailed distribution of methods for liver fibrosis
diagnosis according to etiology of CLDs. Fibroscan was the most used
noninvasive method in all etiologies of CLDs. Interestingly, the use of
Fibroscan was significantly higher in HCV versus ALD and autoimmune/
cholestatic liver disease (53.1% versus 33.7% and 19%, respectively;
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Figure 1) Rate of surveyed physicians requiring routine assessment of liver
fibrosis stage according to etiology of chronic liver diseases. HBV Hepatitis B
virus; HCV Hepatitis C virus; NAFLD Nonalcoholic fatty liver disease
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Figure 2) Primary method used by the responding physicians for the assess-
ment of liver fibrosis. APRI Aspartate aminotransferase-to-platelet ratio
index; Fibroscan (Echosens, France); Fibrotest (LabCorp, USA)
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Figure 3) Use of noninvasive methods for assessing liver fibrosis versus
liver biopsy according to etiology of chronic liver diseasaes. ***P<0.0001
compared with all other etiologies of chronic liver diseases. ALD Alcoholic
liver disease; HBV Hepatitis B virus; HCV Hepatitis C virus; NAFLD
Nonalcoholic fatty liver disease

P=0.02 and P<0.0001). Simple serum biomarkers were more frequently
used in ALD than HCV (16.9% versus 2.5%; P=0.0006). Figure 4 illus-
trates the impact of noninvasive methods in terms of reduction of liver
biopsies performed in a physician’s practice. Overall, for 42.7% of
respondents, the use of noninvasive methods reduced the need for liver
biopsy by >50%. Table 4 summarizes the etiology-specific decrease in
the need for liver biopsy. The highest reduction in liver biopsies was
observed in HCV, given that a >50% decrease was observed in 62.9% of
respondents. This figure was significantly higher than that in NAFLD
(43.7%; P=0.01), ALD (39%; P=0.04) and autoimmune/cholestatic
liver disease (27.8%; P<0.0001).

The effect of physicians’ demographics and characteristics on practi-
ces of liver fibrosis diagnosis is shown in Table 5. Older physicians used
more noninvasive methods for liver fibrosis than younger respondents
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TABLE 2
Etiology of chronic liver disease managed by surveyed physicians according to their primary specialty

Primary specialty

Chronic liver disease Gastroenterology Hepatology Infectious diseases P*

Hepatitis C 53 (79.1) 16 (94.1) 9 (90) 0.14 0.41 0.69
Hepatitis B 45 (67.2) 16 (94.1) 8 (80) 0.02 0.41 0.25
HIV coinfection 9 (13.4) 12 (70.6) 8 (80) <0.0001 <0.0001 0.58
Nonalcoholic fatty liver disease 67 (100) 16 (94.1) 3 (30) 0.04 <0.0001 0.0004
Alcoholic liver disease 64 (95.5) 14 (82.4) 1(10) 0.05 <0.0001 0.0002
Autoimmune/cholestatic liver disease 63 (94) 16 (94.1) 2 (20) 0.98 <0.0001 <0.0001

Data presented as n (%). Bolded values indicate statistical significance. * test between Gastroenterology and Hepatology in the first column; between
Gastroenterology and Infectious diseases in the second column; and between Hepatology and Infectious diseases in the third column

TABLE 3
Primary method for assessment of liver fibrosis according to etiology of chronic liver disease

APRI, other simple Magnetic resonance

Chronic liver disease Liver biopsy Fibroscan* Fibrotest! biomarkers elastography
Hepatitis C 30 (37) 43 (53.1) 6 (7.4) 2 (2.5) 0(0)
Hepatitis B 26 (37.1) 32 (45.7) 6 (8.6) 6 (8.6) 0(0)

HIV coinfection 12 (36.4) 15 (45.4) 3(9.1) 3(9.1) 0(0)
Nonalcoholic fatty liver disease 38 (43.7) 33 (37.9) 5(4.6) 9(1.1) 2(2.3)
Alcoholic liver disease 34 (41) 28 (33.7) 4 (4.8) 14 (16.9) 3(3.6)
Autoimmune/cholestatic liver disease 58 (69) 16 (19) 2(2.4) 6(7.2) 2(2.4)

Data presented as n (%). *Echosens, France; TLabCorp, USA. APRI Aspartate aminotransferase-to-platelet ratio index

TABLE 4
Etiology-specific impact of noninvasive methods in terms of reductions of liver biopsies performed

Liver biopsy Reduction, %
Chronic liver disease no longer performed >50 25 to 50 <25
Hepatitis C 15 (18.5) 36 (44.4) 17 (21) 13 (16.1)
Hepatitis B 11 (15.7) 26 (37.1) 17 (24.3) 16 (22.9)
HIV coinfection 4(12.1) 14 (42.4) 10 (30.3) 5(15.2)
Nonalcoholic fatty liver disease 10 (11.5) 28 (32.2) 20 (23) 29 (33.3)
Alcoholic liver disease 10 (12) 29 (35) 14 (16.9) 30 (36.1)
Autoimmune/cholestatic liver disease 10 (11.9) 15 (17.9) 18 (21.4) 41 (48.8)

Data presented as n (%)

noninvasive methods versus biopsy, a trend for regional variation in
50= the use of noninvasive methods was observed (Table 6). In Ontario,
40.4 B 5% decrease Fibrotest was the primary noninvasive tool for fibrosis diagnosis for
40+ B 2560% decrase 30.5% of the surveyed physicians, and this figure was significantly
= <25% decrease higher than the other provinces (P=0.004).
304 I roimpact
% 19.1 19.1 19.1 roiver biopsy periomnad Satlsf?ctlon with and concerns about noninvasive methods for liver
20+ . fibrosis
: When asked whether noninvasive methods for liver fibrosis provide
104 . an accurate assessment, 86 (82.6%) of respondents agreed, nine
2.3 (8.7%) disagreed and nine (8.7%) neither agreed nor disagreed. For
0~ — 91 (87.5%) of the participants, Fibroscan was ranked as the best
Figure 4) Impact of noninvasive methods on the number of liver biopsies noninvasive method for staging liver fibrosis. For 35 (33.7%) of the
performed by the surveyed physicians surveyed physicians, the implementation of noninvasive methods for
liver fibrosis resulted in more patients treated with antiviral therapy,
while there was no change in the remaining 69 (66.3%). The major
concern regarding noninvasive methods for liver fibrosis was
access/availability for 44 (42.3%) of respondents, lack of guidelines
(P=0.02). Hepatologists and infectious diseases specialists used more for use in clinical practice for 28 (26.9%), cost/lack of reimburse-
noninvasive methods for liver fibrosis (particularly Fibroscan) than ment for 15 (14.4%), unsatisfactory accuracy for eight (7.7%), poor
gastroenterologists, although this difference was not statistically sig- reproducibility for six (5.8%) and delayed results for three (2.9%).
nificant. Respondents practicing their primary specialty for longer Overall, 62 (59.6%) of the responding physicians did not have a
tended to use more noninvasive methods for liver fibrosis assessment Fibroscan in their clinics, and 38 (61.3%) physicians in this group
than those practicing for shorter durations. Interestingly, physicians reported no convenient access to the device. All responding phys-
based at a university hospital or in private practice used more non- icians who did not have a Fibroscan nor convenient access to it
invasive methods than those based at a community hospital (P=0.05). would increase the use of noninvasive methods for liver fibrosis if
Although the province of practice did not impact the use of access/availability was improved.
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TABLE 5
Effect of physicians’ demographics and practice

characteristics on methods used to diagnose liver fibrosis

Noninvasive Liver
methods biopsy P
Age, years 0.02
<40 15 (26.8) 15 (31.3)
40-50 13 (23.2) 20 (41.7)
50-60 16 (28.6) 11 (22.9)
>60 12 (21.4) 2(4.1)
Sex 0.22
Male 47 (83.9) 35 (72.9)
Female 9 (16.1) 13 (27.1)
Primary specialty 0.15
Gastroenterology 31 (55.4) 36 (75)
Hepatology 11 (19.6) 6 (12.5)
Infectious diseases 6 (10.7) 4 (8.3)
Other 8 (14.3) 2(4.2)
Years of practice 0.09
<5 4(7.1) 10 (20.8)
5-10 12 (21.4) 8 (16.7)
10-20 14 (25) 16 (33.3)
>20 26 (46.5) 14 (29.2)
Practice location 0.05
University-based hospital 32 (57.1) 21 (44)
Community hospital 10 (17.9) 19 (40)
Private practice 14 (25) 8 (17)
Time dedicated to patients’ care 0.90
<50 6 (10.7) 5(10.4)
50-75 9 (16.1) 10 (20.8)
>75 41 (73.2) 33 (68.8)
Province 0.62
Ontario 23 (41.1) 19 (39.6)
Quebec 21 (37.6) 17 (35.4)
British Columbia 5(8.9) 5(10.4)
Alberta 6 (10.7) 1(2.1)
Rest of Canada 1(1.7) 6 (12.5)

Data presented as n (%). Bolded values indicate statistical significance

DISCUSSION
The present study was the first to evaluate practice patterns for diagnos-
ing and staging liver fibrosis among Canadian physicians who manage
patients with CLDs. Most surveyed physicians require a systematic
assessment of liver fibrosis; thus, they adhere to current guidelines that
recommend assessment of liver fibrosis in patients with CLDs (4,5).
However, although a number of noninvasive diagnostic methods have
been developed, almost one-half of Canadian physicians still use liver
biopsy as their primary diagnostic tool. Importantly, most of the sur-
veyed physicians believe that noninvasive methods, particularly
Fibroscan, provide an accurate staging of liver fibrosis in CLDs.
Nevertheless, limitations in access/availability represent a significant
barrier. Our results highlight the importance of improving access to
noninvasive methods for liver fibrosis diagnosis. Canadian physicians
have also identified the emerging need for guidelines in clinical prac-
tice and an improved reimbursement policy.

In Canada, CLDs, mainly due to HCV, HBV, NAFLD and ALD,
represent the 11th leading cause of death (3). Liver fibrosis stage is
the single most important factor impacting the prognosis of patients
with CLDs and it has a major role in management decisions, such

Can J Gastroenterol Hepatol Vol 28 No 1 January 2014

Physicians’ practices for diagnosing liver fibrosis in CLDs

TABLE 6
Distribution of noninvasive methods to diagnose liver

fibrosis according to province of practice of surveyed
physicians

APRI, other
simple
Province Fibroscan* Fibrotest! biomarkers MRE
Ontario 14 (60.9) 7 (30.5) 1(4.3) 1(4.3)
Quebec 18 (85.7) 0(0) 1(4.8) 2(9.5)
British Columbia 4 (80) 0 (0) 0 (0) 1(20)
Alberta 5(83.3) 1(16.7) 0(0) 0 (0)
Rest of Canada 0 (0) 0 (0) 1(100) 0 (0)

Data presented as n (%). *Echosens, France; TLabCorp, USA. APRI Aspartate
aminotransferase-to-platelet ratio index; MRE Magnetic resonance elastography

as initiation of antiviral therapy and implementation of interven-
tions including alcohol abstinence and control of dysmetabolisms
(4,5,10,16,26). Once cirrhosis is established, it may lead to end-
stage complications including decompensation, HCC and death.
Identification of patients with cirrhosis is critical to begin appropri-
ate surveillance measures such as endoscopy for esophageal varices
or ultrasound for HCC screening. However, in 20% of patients with
CLDs, the diagnosis is made on presentation of the first episode of
hepatic decompensation due to cirrhosis (27). Thus, implementation
of liver fibrosis staging and surveillance for cirrhosis at a preclinical
stage will facilitate long-term planning for these patients. Similarly,
the longitudinal assessment of fibrosis in a safe, noninvasive manner
is desirable. Our study highlights that most Canadian physicians who
follow patients with CLDs require routine assessment of liver fibrosis
stage, thus recognizing its importance for decision making. Chronic
hepatitis C is the etiology for which assessment of liver fibrosis is
required by most physicians, followed by autoimmune/cholestatic liver
disease, chronic hepatitis B, NAFLD and ALD. This is consistent with
national and international guidelines. In fact, an assessment of liver
fibrosis is recommended in chronic HBV and HCV infections; how-
ever, in some conditions, such as ALD and autoimmune/cholestatic
liver disease, liver biopsy still has a diagnostic role in assessing sever-
ity or ruling out other forms of liver disease (4,5,14,16-18,26,28,29).
Importantly, although patients with HIV and HCV and/or HBV
coinfection experience higher rates of evolution toward cirrhosis
than monoinfected individuals, routine assessment of liver fibrosis
was requested by only 31.7% of respondents. This may be due to the
fear of performing liver biopsy in HIV-positive patients given a pos-
sible higher chance of bleeding associated with clotting abnormalities
(30,31).

In our experience, the primary specialty of the respondents
impacted the etiology of CLDs seen. Gastroenterologists are more
likely to manage NAFLD and ALD patients than hepatologists and
infectious diseases specialists, and they manage fewer patients with
HBV and HIV coinfection. Conversely, infectious diseases specialists
manage fewer patients with autoimmune/cholestatic disease. This
practice profile reflects a subspecialty in the management of CLDs that
has been already observed in other Canadian studies (32,33).

For almost one-half of the surveyed physicians, liver biopsy
remains the primary tool used to diagnose liver fibrosis. This pro-
cedure, however, is invasive and accompanied by several drawbacks
including pain and risk of fibrosis underestimation (19,34). Cost is
also a major issue. A cost-benefit analysis (35) showed that in the
United States, the cost of a liver biopsy is USD$1,032 and could rise
to USD$2,745 when complications occur. In Canada, the mean cost
of a complicated liver biopsy requiring hospitalization is $4,579 (36).
During the past two decades, scientific interest has been focused on
implementing noninvasive approaches to diagnose liver fibrosis in
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CLDs. The most validated among them include Fibroscan and serum
biomarkers that are computed from readily available parameters, such as
APRI and Fibrotest. Liver biopsy use increased by 41% between 1994
and 2002 in Canada, highlighting the increasing importance of liver
fibrosis staging for clinicians managing CLD patients (36). On the other
hand, at that time, noninvasive measures of fibrosis had not yet affected
the utilization of liver biopsy in our health region, probably owing to
their limited availability before 2003. Our data demonstrate that the
introduction of noninvasive methods to assess liver fibrosis has impacted
Canadian physicians’ practices considering that 42.6% of respondents
have reduced the number of liver biopsies performed by >50%.

Significant differences exist according to the etiology of liver dis-
ease. As such, liver biopsy is used significantly more in autoimmune/
cholestatic patients compared with other types of CLDs. This most
likely reflects the fact that liver biopsy remains important to diagnose
the cause of liver disease in these patients, while for HBV and HCV
the diagnosis is established by clinical information and serological
tests. Although liver biopsy remains a major diagnostic tool to differ-
entiate NASH from simple steatosis, liver biopsy is not used signifi-
cantly more in NAFLD by Canadian physicians.

The most widely used noninvasive tool in Canada is Fibroscan,
followed by Fibrotest. This finding is consistent with the most recom-
mended noninvasive methods (4,21). Several surveyed physicians use
magnetic resonance elastography as the primary tool for liver fibrosis
assessment. This noninvasive method has recently shown excellent
accuracy to diagnose liver fibrosis (24). However, it is costly, time con-
suming and has limited availability. Surprisingly, simple biomarkers,
such as APRI, were used by only a minority of respondents. This can be
explained by the fact that, although readily available and inexpensive,
these biomarkers have significant lower diagnostic accuracy and
higher rates of unclassified cases compared with sophisticated methods
such as Fibroscan and Fibrotest (11,21). Interestingly, there is higher
use of simple biomarkers in ALD versus HCV, in which Fibroscan is
the predominant noninvasive method. This likely reflects the fact that
the aspartate aminotransferase to alanine aminotranferase ratio, a
simple and inexpensive biomarker, has long been known as a potential
indicator of ALD (37,38).

Demographics and practice characteristics of surveyed physicians
impact the diagnostic methods adopted. Older physicians use more
noninvasive methods than younger respondents. Similarly, and contrary
to our presurvey expectations, liver biopsy was used more often by the
junior (years of practice) respondents versus senior physicians, who
preferred noninvasive techniques, although this difference was not sta-
tistically significant. This may be due to a greater familiarity with the
noninvasive methods and the ability to use them in clinical practice.
Physicians based at a university hospital or practicing in private used
more noninvasive tools than respondents based at a community hospi-
tal, likely reflecting easier access and availability of the noninvasive
tools in these settings. Interestingly, surveyed physicians practicing in
Ontario used Fibrotest more than any other Canadian province.

Most of the surveyed physicians demonstrate satisfaction with the
accuracy of the currently available noninvasive methods for staging
liver fibrosis. The implementation of noninvasive tools for liver fibro-
sis resulted in more patients treated with antiviral therapy for one-
third of respondents. We speculate that access to and availability of
noninvasive methods, which were the major concern for the surveyed
physicians, represent a significant barrier to increasing the number of
treated patients, given the critical role of liver fibrosis stage in guiding
antiviral therapy in HCV and HBV patients. An additional barrier
includes a lack of guidelines for use in clinical practice. The Asian
Pacific Association for the Study of the Liver produced the only con-
sensus recommendations on liver fibrosis in 2009 (39). At that time,
the consensus statement read that clinical utility of noninvasive tech-
niques would be proven by further studies in large numbers of patients.
More recent guidelines on management of specific CLDs provide a
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different perspective. As such, the European Association for the Study
of the Liver (EASL) guidelines for HCV management state that,
although liver biopsy remains the gold standard of reference, non-
invasive methods can also be used (26). Similarly, the CASL guide-
lines state that acceptable methods to stage liver fibrosis include liver
biopsy, Fibroscan and serum biomarkers (4). The EASL guidelines for
HBV management state that a liver biopsy is often recommended to
facilitate treatment decision (28). According to the CASL guidelines
on HBYV, clinicians should have access to transient elastography test-
ing (5). In NAFLD, the AASLD guidelines recommend the use of a
simple biomarker, the NAFLD fibrosis score, to direct patients at high
risk for advanced fibrosis or NASH toward liver biopsy (14).

The variation in the strength of recommendation of noninvasive
methods according to the etiology of CLDs and across different guide-
lines reflects the quality and number of validating studies and the local
availability and reimbursement policy. Chronic hepatitis C is the eti-
ology for which most studies have been conducted, and the abundance
of data is reflected by the recommendation of implementing non-
invasive tools.

Finally, reimbursement policy was a major concern for 14.4% of the
respondents. While in France, la Haute Authorité de Santé has approved
reimbursement for Fibroscan and Fibrotest since 2007, Fibroscan is
currently reimbursed only in Quebec. However, work is in progress in
British Columbia, Alberta, Ontario and Nova Scotia. Fibrotest is cur-
rently not reimbursed by any Canadian province.

Few studies have investigated physicians’ practices regarding liver
biopsy use and fibrosis assessment before our study. A French survey
that interviewed 1177 general practitioners concluded that liver
biopsy may be refused by up to 59% of patients with hepatitis C, and
22% of the physicians share the same concern due to the invasiveness
of the procedure (40). Another survey performed at an American
centre (41) showed that among 112 clinicians, 29.5% did not perform
liver biopsy for the following reasons: concern about risks (72.7%);
low reimbursement (66.7%); and logistical issues with space and
recovery time (45.4%). Interestingly, in France, where noninvasive
methods of liver fibrosis were first marketed and reimbursement poli-
cies have been implemented since 2007, a nationwide survey regarding
assessment of liver fibrosis in hepatitis C among French hepatologists
showed that liver biopsy is still systematically performed by only 4% of
respondents (42). In agreement with our findings, this French study
showed that updated guidelines for the use of noninvasive methods in
clinical practice were required by 95% of respondents. Also, a survey
by Ratziu et al (43) investigating diagnostic practices for NAFLD
showed that in France, liver biopsy is rarely performed as a first-line
diagnostic procedure and that the large majority use serum biomarkers
or Fibroscan (43). The high rate of use of noninvasive methods in
France reflects the high dissemination of knowledge and the presence
of key opinion leaders in this area, which likely contributed to the
implementation of these methods.

A limitation of our study was the relatively low response rate of
43.9%. This is similar to previous analogue surveys (43) but could bias
the results because nonresponders may hold divergent views on some
aspects of liver fibrosis practices and accuracy of noninvasive methods
or have lower levels of overall interest in it. However, all responding
and nonresponding physicians were active members of a scientific
hepatogastroenterological or HIV society, thus forming a rather hom-
ogenous group in terms of training and medical interest. Also, the
majority of respondents came from two provinces. The opinions and
practices of physicians from the rest of Canada may, therefore, be
under-represented. Nonetheless, the salient issues regarding fibrosis
assessment faced by practitioners across the country are similar. Finally,
we did not solicit responses from wider groups of physicians, including
family medicine, infectious diseases and internal medicine specialists;
therefore, there may be over- or underestimation of the use of noninvasive
tests in these groups.
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CONCLUSION
The present nationwide survey showed that most Canadian phys-
icians who manage patients with CLDs adhere to current guidelines
regarding the routine assessment of liver fibrosis. Although biopsy
was the primary tool for fibrosis assessment for 50% of the surveyed
physicians, noninvasive tools, particularly Fibroscan, have signifi-
cantly reduced the need for liver biopsy in Canada. Limitations in
access tofavailability of the noninvasive tools represent a signifi-
cant barrier. Finally, the present study emphasizes the need for ‘ad
hoc’ clinical guidelines of use and an improved reimbursement
policy to implement noninvasive methods to diagnose and stage
fibrosis that will ultimately minimize costs and the use of liver
biopsy in the Canadian health care system.
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