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ABSTRACT
Objective Due to high rates of obesity and alcohol
consumption, the prevalence of fatty liver disease is
increasing. There is no widely adopted approach to
proactively screen for liver disease in the community. We
aimed to assess the burden of potentially undiagnosed
liver disease in individuals attending for colonoscopy to
develop a pathway to identify and manage individuals with
undiagnosed liver disease.
Design The OSCAR Study was a cross-sectional study
recruiting patients attending for colonoscopy. Patients’
metabolic and liver risk factors were measured. The
prevalence of undiagnosed significant fatty liver disease
was measured using the Fatty Liver Index (FLI) and
Fibrosis-4 score (FIB-4).
Results 1429 patients (mean age 59±14 years; 48.8%
men) were recruited. 73.3% were overweight/obese,
12.7% had diabetes and 17.9% had metabolic syndrome.
19% were consuming more than recommenced alcohol
levels (<14 units/week) and 41% had an AUDIT-C score
≥5. After excluding those with known liver disease, 43.2%
of the cohort had a high FLI (high likelihood of fatty
liver). 5.3% of these had a high FIB-4 score (>2.67, high
probability of advanced fibrosis) and 90% of these were
previously undiagnosed. 818 patients had a predicted 10-
year cardiovascular event risk of ≥10%, however only 377
(46.1%) were on statin therapy.
Conclusion High levels of obesity, metabolic dysfunction
and undiagnosed fatty liver disease were found in
individuals attending for colonoscopy. Clinical encounters
in the endoscopy unit may represent an opportunity to
risk assess for liver and metabolic disease and provide an
environment to develop targeted interventions.

INTRODUCTION
Chronic liver disease (CLD) is common with
non-
alcoholic fatty liver disease (NAFLD)
and alcohol-
related liver disease (ARLD)
now the two major causes of CLD globally.1 2
Rates of liver disease are increasing in many
countries due to rising obesity rates and high
prevalence of harmful alcohol consumption.
Moreover, deaths from CLD have increased
in many countries and it is now one of the
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Summary box
What is already known about this subject?
►► Liver disease is commonly diagnosed when ad-

vanced fibrosis/cirrhosis has developed. Though
liver disease risk factors are identifiable, there is no
established ‘screening’ for patients for liver disease
in primary or secondary care.

What are the new findings?
►► This study reports high levels of obesity, diabetes

and metabolic risk factors among a population attending colonoscopy. More importantly, by using
non-invasive markers, the potential of undiagnosed
liver disease is high.

How might it impact on clinical practice in the
foreseeable future?
►► The endoscopy unit seems a suitable setting to

screen patients for liver disease. Further research
needs to be undertaken to validate the proposed
approach for its yield and clinical utility in screening
patients at risk of liver disease.

main causes of premature death.3 4 However,
despite the high prevalence, the majority of
affected individuals are undiagnosed and
thus opportunities to intervene early and
alter the natural history of the disease may be
missed.
Liver disease is usually asymptomatic at
early stages and patients frequently present
once advanced liver disease has developed. A
previous study showed that a staggering 73%
of patients presenting with their first admission with cirrhosis or liver failure had never
been referred to a liver clinic, indicating a
clear lack of early detection of liver disease.5
Unfortunately, despite the main risk factors
for liver disease being easily identifiable
(obesity, alcohol), there is no widely used
approach to proactively look for liver disease
in the community. Strong evidence shows that
1
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early identification and a structured brief intervention in
harmful drinkers are both successful and cost-effective in
primary care6 with up to 65% of patients with early liver
disease stopping drinking at harmful or dependent levels
simply as a result of being informed of the diagnosis.7
Lifestyle change including weight loss, improved diet
quality and exercise can reduce hepatic inflammation
and fibrosis in patients with NAFLD.8 Therefore, there
is a need to develop programmes to identify individuals
with significant liver disease at an asymptomatic stage to
introduce lifestyle changes to prevent disease progression to cirrhosis.
Endoscopy units could offer a viable place to identify
individuals at risk of liver disease and then deliver appropriate interventions because patients typically spend a few
hours in the department. We therefore aimed to measure
the burden of potentially undiagnosed liver disease
in individuals attending for colonoscopy to inform the
development of pathways to identify and manage individuals with undiagnosed liver disease attending endoscopy
units.
The specific aims of the study were to: (1) determine
the prevalence of individuals with risk factors for liver
disease (obesity, metabolic syndrome and hazardous
alcohol consumption); (2) determine the prevalence
of known liver disease; (3) determine the prevalence
of potentially undiagnosed fatty liver disease using non-
invasive markers.
METHODS
Study design
The Obesity related Colorectal Adenoma Risk Study
(OSCAR) was a prospective cross-
sectional study
recruiting patients who were referred for colonoscopy
across 12 UK centres to assess the relationship between
colonic neoplasia and fatty liver disease.
Patients
Eligible patients were aged 18 years and above, and were
undergoing colonoscopy as part of the Bowel Cancer
Screening Programme (BCSP) or due to standard care
for colonic symptoms. Written informed consent was
obtained from each patient.
Clinical and demographic data
Clinical and demographic data were collected at the time
of enrolment including age, gender, ethnicity, alcohol
consumption, smoking habits, medical history and
medication history. Patients’ height, weight and waist
circumference were measured. Waist circumference was
measured horizontally from the narrowest point between
the lowest rib and the iliac crest or the midpoint between
these by research nurses who have received training by
the study team. Blood tests were taken following a pre-
colonoscopy fast including full blood count, liver blood
tests (alkaline phosphatase, alanine transferase (ALT),
albumin, aspartate aminotransferase (AST), gamma
glutamyltransferase (GGT)), lipid profile, haemoglobin
2

A1c (HbA1c) (pre-diabetes: 43–48 mmol/mol, diabetes:
≥48 mmol/mol), fasting glucose and IgA. Normal laboratory values for each site were recorded (online supplemental table 1: Upper limit of normal for liver enzymes).
For alcohol consumption history, patients completed
the AUDIT-
C questionnaire, an alcohol screening
questionnaire where a score of ≥5 indicates potential
hazardous or harmful intake.9 Current consumption of
>14 units per week for both men and women was considered potentially harmful in accordance with the UK 2016
guidelines.10 Previous excessive alcohol consumption was
defined by historical criteria as those who regularly drank
in excess of >21 units for men and >14 units for women
weekly for more than 1 year.
Known diagnosis of hypertension or type 2 diabetes
was ascertained by asking patients, checking records and
reviewing prescribed medication. Metabolic syndrome
was defined using the harmonised criteria, whereby
patients were considered to have metabolic syndrome
if they had three of five of the following factors: waist
circumference ≥94 cm (men) or 80 cm (women);
impaired fasting glucose >5.4 mmol/L or on treatment;
systolic blood pressure ≥130 mm Hg or diastolic blood
pressure ≥85 mm Hg or on treatment; triglyceride
≥1.7 mmol/L or on treatment; high-density lipoprotein
(HDL)-cholesterol <1.0 mmol/L (men) or <1.3 mmol/L
(women) or on treatment.11
The Fatty Liver Index (FLI)12 and the Fibrosis-4 (FIB-4)
score13 were calculated from the information gathered
above and used to determine whether individuals had
fatty liver or advanced fibrosis, respectively. FLI was
selected over other scores such as the Hepatic Steatosis
Index (HSI)14 as this was developed and validated among
European individuals, whereas the HSI was developed
in Asian individuals who typically have a different metabolic phenotype. We also report the prevalence of fatty
liver disease using these scores. An FLI ≥60 was considered to indicate the presence of steatosis, whereas a score
<30 was considered to exclude steatosis, with scores 30–59
considered indeterminate.12 The FIB-4 score was used to
non-invasively stage liver fibrosis. FIB-4 score was chosen
over other fibrosis staging scores such as NAFLD fibrosis
score (NFS)15 or APRI score16 as the NFS is only validated
among patients with NAFLD (where the study population
in this study is not limited to patients with NAFLD), and
that the APRI score underperforms compared with the
FIB-4 score.17 Age-adjusted FIB-4 score was used to reduce
false positive rates of advanced fibrosis among patients
aged >65 years, a FIB-4 score <1.3 for those ≤65 years or
<2.0 for those >65 years was used to exclude advanced
fibrosis, while a score >2.67 was used to indicate the presence of advanced fibrosis irrespective of age.13 Scores
between these values were considered indeterminate.
QRISK2,18 a validated online tool, was used to estimate an
individual’s predicted 10-year cardiovascular (CV) event
risk. A CV event risk ≥10% is a trigger for formal assessment of individual CV risk factors, lifestyle modification
and consideration of lipid-lowering therapy in the UK.19
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638
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To develop a potential algorithm to identify patients
with significant fatty liver disease using a risk-
based
approach, patients were retrospectively categorised into
three groups based on their number of risk factors for fatty
liver disease including potentially harmful alcohol intake
(AUDIT-C ≥5), and type 2 diabetes or obesity (body mass
index ≥30). These factors were selected because they are
the major risk factors for fatty liver disease and they independently indicate an increased risk of liver disease20 as
well as an incremental risk of liver fibrosis with greater
number of metabolic risk factors.21 Group 1 had no risk
factors, group 2 had one risk factor and group 3 had two
or more risk factors. The prevalence of fatty liver disease
and liver fibrosis was assessed within each group using
FLI and FIB-4 score.

Table 1 Study patient characteristics
Variable
Sex
 Male
Age*

RESULTS
Clinical characteristics of the cohort
A total of 1429 patients were recruited from December
2017 to July 2019. Of these, 387 (27.1%) patients attended
colonoscopy as part of BCSP and 1042 (72.9%) attended
colonoscopy through standard symptomatic services. In
total, 698 (48.9%) were men and mean age was 59±14
(range 18–87) years. The overwhelming majority (98.1%)
of participants were white or white British. Detailed
patient characteristics are described in table 1.
High prevalence of metabolic and liver risk factors in the
cohort
Overall, 1044 (73.3%) of patients were overweight
(39.1%) or obese (34.2%). Two hundred and seventy-two
(19.4%) patients reported drinking >14 units of alcohol
per week, while 593 (41.7%) scored ≥5 in the AUDIT-C
questionnaire. One hundred and eighty-two (12.7%) individuals were previously diagnosed with type 2 diabetes,
while among those with no prior diagnosis of diabetes
in whom HbA1c was available (n=1107), 81 (7.3%) had
an elevated HbA1c in keeping with pre-diabetes and 22
(2.0%) had a level in keeping with diabetes. Among 818
patients with a predicted 10-year CV event risk of ≥10%,
only 377 (46.1%) patients were on statin therapy.
High prevalence of probable fatty liver disease in the cohort
A total of 71 (0.05%) patients had been previously diagnosed with liver disease (33 NAFLD, 5 ARLD, 4 fatty liver
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638

698 (48.9%)

1429
1429
1429

 <40

170 (11.9%)

 41–60

500 (35.0%)

 61–80

733 (51.3%)

 ≥81

26 (1.8%)

Ethnicity
 White or white British

1429
1402 (98.1%)
27 (1.9%)

Body weight (kg)*

1425

 All

82.4±19.1 (38.1–203)

 Male

89.0±18.4 (53.1–203)

 Female

76.1±17.7 (38.1–171)

BMI (kg/m2))*

28.7±6.0 (15.1–61.5)

BMI categories
 Underweight (<18.5)

1424
362 (25.4%)

 Overweight (25–30)

557 (39.1%)

 Obese class I (30–35)

299 (21.0%)

 Obese class II (35–40)

115 (8.1%)
73 (5.1%)

Waist circumference
(cm)*

1413

 All

98.1±15.5 (29–200)

 Male

102.3±13.8 (69–200)

 Female

94.1±16.0 (29–148)

Smoking status

1428

 Non-smoker

648 (45.4%)

 Ex-smoker

594 (41.6%)

 Current smoker

186 (13.0%)

Alcohol intake

1400

 Non-drinker

298 (21.3%)

 Drinks ≤14 units

830 (59.3%)

 Drinks >14 units

272 (19.4%)

Previous alcohol excess

617 (43.5%)

AUDIT-C score
 Low risk (0–4)

1424

18 (1.3%)

 Normal (18.5–25)

 Obese class III (>40)

N

59±14 (18–87)

Age group

 Other†

Data analysis
Continuous variables were reported as mean±SD, and
categorical variables displayed as number and percentage
(N, %). Univariate analysis was performed using Χ2 test
for categorical variables and the unpaired t-test for continuous variables to assess the significance of the difference
of frequency and means between each assessed group.
Pearson’s correlation was used to assess the relationship
between the FIB-4 score and NFS.
All authors had access to the study data and reviewed
and approved the final manuscript.

Study data

1419
1421

828 (58.3%)

 High risk (5–12)

593 (41.7%)

Hypertension‡

480 (33.6%)

1429

Type 2 diabetes‡

182 (12.7%)

1428

Metabolic syndrome
Statin
HbA1c (mmol/mol)*

595 (45.1%)
454 (31.8%)
39.8±10.4 (21–112)

1320
1429
1287
Continued

3
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Table 1 Continued
Variable

Study data

N

Elevated triglyceride
>1.7 mmol/L

262 (20.2%)

1297

Reduced HDL-
cholesterol (male
<1 mmol/L, female
<1.3 mmol/L)

251 (19.3%)

1302

Elevated cholesterol
>5 mmol/L

600 (46.1%)

1302

Elevated ALT >1× ULN

152 (11.8%)

1291

Elevated AST >1× ULN

104 (8.7%)

1196

Elevated ALP >1× ULN

59 (4.5%)

1321

Elevated GGT >1× ULN

168 (13.1%)

1284

FLI

1245

 Low (0–30)

393 (31.6%)

 Indeterminate (30–60)

299 (24.0%)

 High (≥60)

553 (44.4%)

Age-adjusted FIB-4

1173

 Low

849 (72.4%)

 Intermediate

267 (22.8%)

 High
QRISK2 ≥10%

57 (4.9%)
818 (62.3%)

1313

*Mean±SD (range).
†Asian (India, Pakistan, Bangladesh), Chinese, black/African/
Caribbean, mixed ethnic groups.
‡Previous diagnosis.
ALP, alkaline phosphatase; ALT, alanine transferase; AST, aspartate
aminotransferase; BMI, body mass index; FIB-4, Fibrosis-4; FLI,
Fatty Liver Index; GGT, gamma glutamyltransferase; HbA1c,
haemoglobin A1c; HDL, high-density lipoprotein; ULN, upper limit
of normal.

disease of mixed aetiologies, 16 viral hepatitis and 13 with
other liver diseases).
A significant proportion of the cohort had raised liver
enzymes with 12% having a raised ALT, 9% a raised AST
and 13% a raised GGT. Of those with abnormal liver
enzymes, depending on which enzyme was measured,
89%–92% had no prior diagnosis of liver disease. Individuals with a raised serum ALT (>1× upper limit of normal)
were younger, more commonly men, obese, drank alcohol
to excess, and had a greater proportion of patients at
high risk of hepatic steatosis or advanced fibrosis than
those with normal range ALT levels. There was no significant difference in the proportion of patients with hypertension, type 2 diabetes or metabolic syndrome between
those with normal and raised ALT (online supplemental
table 2).
Five hundred fifty-three (44.4%) patients had a high-
risk FLI (FLI ≥60) indicating a high likelihood of hepatic
steatosis. These individuals were more often men, obese,
drank alcohol in excess, and had hypertension, diabetes
or a previous diagnosis of fatty liver disease. They had a
significantly higher ALT, GGT, IgA and triglyceride levels,
4

lower HDL-cholesterol levels and had a greater proportion of those with an elevated QRISK2 score compared
with those with a low or intermediate risk FLI (table 2).
Nonetheless, 80% of patients with high likelihood of
hepatic steatosis have a normal ALT.
Using FLI, 553 (44.4%) patients were at high risk of
fatty liver disease compared with 682 (57.9%) patients
using the HSI.
Applying fibrosis staging scores across the study cohort
irrespective of liver disease aetiology or alcohol consumption, using FIB-4 score, 57 (4.9%) patients were at high
risk of advanced fibrosis (FIB-4 >2.67), compared with 46
(3.9%) for NFS (>0.676). The correlation between FIB-4
score and NFS was good at r=0.71 (p<0.005).
Of the individuals with an available FLI and FIB-4
score with no prior diagnosis of liver disease (n=1088),
470 (43.2%) had a high FLI, with 25 (5.3%) having a
high FIB-4 indicating a high likelihood of advanced
liver fibrosis/cirrhosis. An additional 102 (21.7%) had
an indeterminate age-adjusted FIB-4 score. After exclusion of individuals who consumed excess alcohol, there
were 350 (39.7%) patients with potentially undiagnosed
NAFLD.
Algorithm to identify significant liver disease at colonoscopy
appointment
Figure 1A shows the categorisation of individuals with
suspected fatty liver and advanced fibrosis if an algorithm
using FLI and FIB-4 was used for all patients attending
for colonoscopy. However, applying this to all patients
attending for colonoscopy would be resource-intensive.
Given that major risk factors for advanced fatty liver
disease are obesity, type 2 diabetes and harmful alcohol
consumption,1 2 a more focused approach while being
resource-
efficient was undertaken where these scores
were applied to patients with one or more risk factors
(figure 1B). Using this algorithm, there is a markedly
higher proportion of patients with suspected hepatic
steatosis (high FLI) in those with ≥2 risk factor than those
with 1 risk factor or no risk factors (83.6% vs 47.3% vs
14.3%, respectively, p<0.01). Among patients with a high
FLI with 1 or ≥2 risk factors, 6.2% and 5.3% of individuals,
respectively, had a high-risk FIB-4 score suggesting they
have fatty liver with associated advanced liver fibrosis/
cirrhosis.
DISCUSSION
This study demonstrates an alarming picture of obesity
and undiagnosed liver disease (some advanced) among
a population attending for colonoscopy. In our cohort,
liver disease risk factors were highly prevalent with 73%
being overweight or obese, 15% having type 2 diabetes
(13% known and 2% new diagnosis), while 19% reported
currently drinking alcohol above recommended alcohol
limits and 42% of patients had a positive AUDIT-C score
(indicating potentially harmful levels of alcohol consumption). The prevalence of undiagnosed probable fatty liver
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638
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Table 2 Low, intermediate, high risk FLI
Low risk

Intermediate risk

(FLI ≤30)

(FLI 30–60)

(N=393)

(N=299)

High risk (FLI
≥60) (N=553)

Age
Gender

57±16

60±14

60±12

 Male

141 (35.9%)

159 (53.4%)

313 (56.6%)

 Female

252 (64.1%)

140 (46.8%)

240 (43.4%)

387 (98.5%)

256 (85.6%)

182 (32.9%)

Obesity
 BMI <30
 BMI ≥30
WC (cm)

P value*
<0.01
<0.01

<0.01
6 (1.5%)
83.1±8.9

43 (14.4%)
95.6±6.8

371 (67.1%)
109.8±12.3

Alcohol

<0.01
<0.01

 Non-drinker

65 (16.9%)

56 (19.2%)

143 (26.2%)

 Within limits

287 (74.7%)

211 (72.3%)

313 (57.3%)

 Above limits

32 (8.3%)

25 (8.6%)

90 (16.5%)

Hypertension

81 (20.6%)

93 (31.1%)

247 (44.7%)

<0.01

Type 2 diabetes

19 (4.8%)

27 (9.1%)

112 (20.3%)

<0.01

30 (5.43%)

<0.01

Prior diagnosis of fatty liver disease (NAFLD, fatty
liver disease on imaging, alcohol-related fatty liver
disease)
Statin

3 (0.8%)

84 (21.4%)

ALT

21.8±14.9

Elevated ALT >1× ULN
AST

96 (32.1%)
24.0±11.1

18 (4.7%)
25.4±11.6

Elevated AST >1× ULN

4 (1.34%)

16 (5.4%)
25.8±7.9

18 (4.9%)

10 (3.6%)

214 (38.7%)
32.8±22.2
108 (20.0%)
30.3±17.3
72 (14.0%)

<0.01
<0.01
<0.01
0.07
<0.01

GGT

21.8±14.0

31.5±21.5

75.9±177.1

<0.01

IgA

2.3±1.0

2.5±1.2

2.7±1.3

<0.01

Triglyceride

0.8±0.3

1.1±0.4

1.9±1.8

<0.01

HDL-cholesterol

1.7±0.4

1.5±0.4

1.3±0.4

<0.01

HbA1c

37.0±7.0

38.8±10.3

42.6±12.1

<0.01

Fasting glucose

4.8±1.1

5.2±2.1

5.9±2.0

<0.01

Age-adjusted FIB-4 risk

0.64
272 (74.9%)

 Low

194 (71.6%)

361 (70.8%)

 Intermediate

77 (21.2%)

65 (24.0%)

121 (23.7%)

 High
Elevated QRISK

14 (3.9%)
178 (46.8%)

12 (4.4%)
184 (62.4%)

28 (5.5%)
398 (72.6%)

<0.01

2

*From Χ test/one-way ANOVA across the three groups.
ALT, alanine transferase; ANOVA, analysis of variance; AST, aspartate aminotransferase; BMI, body mass index; FIB-4, Fibrosis-4; FLI, Fatty
Liver Index; GGT, gamma glutamyltransferase; HbA1c, haemoglobin A1c; HDL, high-density lipoprotein; NAFLD, non-alcoholic fatty liver
disease; ULN, upper limit of normal; WC, waist circumference.

disease was very high with 44% of the cohort having a
high FLI indicating a high likelihood of hepatic steatosis.
Worryingly, 5.3% of these individuals also had a high
FIB-4 score indicating the presence of advanced fibrosis/
cirrhosis. Despite the high rate of suspected liver disease
in this study, less than 1% of the cohort had a formal
diagnosis of liver disease. Our findings were in keeping
with one study from primary care that found 42.9% of
the adult population to be diagnosed with NAFLD.22 This
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638

suggests a failure of systems to identify patients with liver
disease at an early stage in the community.
As well as having high rates of undiagnosed liver disease
and metabolic disease, the cohort had a high prevalence
of individuals with high CV risk. Overall, 818 (62.3%) of
individuals with a QRISK2 score had a predicted 10-year
risk of a major CV event of >10% by QRISK2, and only
377 (46%) of these individuals were treated with a statin.
We did not assess why patients were not on a statin, but
5
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Figure 1 (A) Patients by FLI and FIB-4 score risk groups. (B) Categorisation of advanced liver disease screening based on risk
factors. FIB-4, Fibrosis-4; FLI, Fatty Liver Index.

this low rate of statin prescribing in those at high CV risk
is in keeping with those from previous studies.23 This
suggests a clear need to improve CV risk assessment rates
and subsequent initiation of statins in the community
when there is overwhelming benefit of reduction in all-
cause mortality.
Early diagnosis of CLD prior to onset of cirrhosis
is vital because nearly all liver-
related morbidity and
mortality occurs due to complications of cirrhosis. Moreover, cirrhosis is associated with a significant reduction
in quality of life and an increase in healthcare costs.24 25
There are currently no widely adopted programmes in
primary care in the UK or other countries that aim
to detect liver disease at an early stage but there is an
increasing body supporting screening for liver disease
in primary care. There are examples of good practice
such as a pathway evaluated in Nottingham, UK where
patients’ risk is assessed in primary care with specific
criteria including harmful alcohol use, AST/ALT ratio
≥0.8 or an FLI ≥60 leads to a referral for transient elastography to formally stage their liver fibrosis, and this has
6

increased the detection of significant liver disease, but
this remains a local service and has not been adopted
nationally.26
More than 2.5 million endoscopies are undertaken
in the UK each year, including over 900 000 colonoscopies.27 During a patient’s endoscopy appointment, there
is usually a waiting period before and after the procedure. This time is rarely used for healthcare promotion,
but there is significant opportunity to do this. Given the
high rates of undiagnosed liver disease and pre-existing
metabolic disease among patients attending for colonoscopy, endoscopy appointments may offer an opportunity to actively ‘screen’ patients for liver and metabolic
disease and deliver brief lifestyle interventions. Our findings indicate that use of the FLI and FIB-4, two inexpensive widely available biomarkers of fatty liver disease and
liver fibrosis, may be a viable approach to identify individuals with probable fatty liver and advanced fibrosis.
However, this would be relatively resource-intensive if all
individuals attending were screened and there would be
the likelihood of high false positive rates. The majority
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638
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of individuals with significant fatty liver disease have
recognisable liver risk factors (obesity, type 2 diabetes
or harmful alcohol consumption). These three factors
have been previously shown to confer the highest risk for
cirrhosis and liver-related complications.20 28 In patients
with NAFLD, the presence of type 2 diabetes is associated
with the greatest risk of the development of advanced
fibrosis.29 Moreover, the impact of coexistent obesity and
excess alcohol consumption on liver-related mortality is
additive (risk ratio 1.29 for obesity alone; 3.66 for alcohol
alone; and 9.53 for the combination).28 Therefore, a
more focused algorithm that assesses the FLI and FIB-4
in individuals with one or more of these three risks may
be more effective. In our study, this method identified a
high proportion of individuals with a high FLI. However,
prospective evaluation of both algorithms using other
confirmatory tests for fatty liver and fibrosis is warranted
to confirm clinical utility.
As well as being used to identify liver, metabolic and
CV risk factors, endoscopy attendances could be used to
deliver brief interventions and lifestyle advice to those
identified at increased risk. A prior study showed that
it was feasible to conduct an alcohol assessment using
AUDIT questionnaire and deliver brief interventions to
at-risk individuals by endoscopy nurses who had received
specific training.30 Lifestyle advice can also be given to
those with obesity in the endoscopy setting. One study
showed that a 12-month programme with a lifestyle councillor initiated for those with overweight/obesity within
a national bowel cancer screening programme led to
significantly greater weight loss compared with provision
of a weight loss booklet only.31
The current study has limitations. First, this was a population of patients attending for colonoscopy conducted
predominantly in an area with high rates of obesity and
harmful alcohol consumption and as such may not be
representative of other areas or the general population.
However, the ratio of individuals with previously diagnosed liver disease to those we identified with probable
fatty liver disease was striking and it is likely that undiagnosed significant liver disease is highly prevalent in
other areas as well. Second, we used simple non-invasive
blood markers to indicate probable fatty liver disease and
stage liver fibrosis rather than using more accurate techniques such as transient elastography, MRI or liver biopsy
and as such may not give a definitive estimate of rates of
significant liver disease. However, FLI has been externally
validated in multiple studies for assessment of fatty liver
disease and is reasonably accurate in identifying patients
with fatty liver disease.32 Conversely, though FIB-4 score
has not been validated in patients who consume excessive alcohol or as a ‘case finding’ setting, it has been well
validated in patients with NAFLD13 17 with low and high
scores excluding or diagnosing advanced fibrosis, respectively, with reasonable accuracy. The role of FIB-4 as a
‘screening tool’ needs to be further evaluated, with some
studies suggesting a role for assessment among patients
with diabetes33 but others suggest that a normal FIB-4 score
Koo S, et al. BMJ Open Gastro 2021;8:e000638. doi:10.1136/bmjgast-2021-000638

does not exclude advanced fibrosis when compared with
transient elastography in a general population ‘screening’
setting.34 Certainly, one study supports screening for liver
fibrosis among patients with type 2 diabetes by transient
elastography.35 Even though these tests may not provide
a definitive estimate of prevalence rates of fatty liver and
advanced fibrosis/cirrhosis, the strikingly high rates of
probable undiagnosed liver disease are likely to be real.
Third, alcohol history is often unreliable and under-
reporting of excess alcohol consumption is common.
However, the AUDIT-C screening questionnaire is more
objective and validated, and within our study, over 40% of
patients had a positive screen indicating a higher rate of
potentially harmful alcohol consumption than was seen
from the reported weekly alcohol consumption. Fourth,
the medical history ascertained from the patients was, in
many cases, self-reported so may not be entirely accurate
with regard to history of diabetes, liver disease and other
medical conditions.
CONCLUSION
Undiagnosed liver disease, obesity, metabolic dysfunction
and potentially harmful alcohol consumption were highly
prevalent among individuals attending for colonoscopy
with many individuals at risk of significant morbidity.
Given the rising rates of liver-related mortality and the
lack of a widely adopted programme to identify liver
disease in the community, development of a liver disease
risk assessment and a targeted intervention programme
in endoscopy may be a viable option to address this
problem. Prospective evaluation and a targeted intervention programme are being developed.
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