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ABSTRACT
Background Non- alcoholic fatty liver disease 

(NAFLD) is common and is associated with liver- 

related and cardiovascular- related morbidity. 

Our aims were: (1) to review the current 

management of patients with NAFLD attending 

hospital clinics in North East England (NEE) 

and assess the variability in care; (2) develop 

a NAFLD ‘care bundle’ to standardise care; (3) 

to assess the impact of implementation of the 

NAFLD care bundle.

Methods A retrospective review was conducted 

to determine baseline management of patients 

with NAFLD attending seven hospitals in 

NEE. A care bundle for the management of 

NAFLD was developed including important 

recommendations from international guidelines. 

Impact of implementation of the bundle was 

evaluated prospectively in a single centre.

Results Baseline management was assessed 

in 147 patients attending gastroenterology, 

hepatology and a specialist NAFLD clinic. 

Overall, there was significant variability in 

the lifestyle advice given and management 

of metabolic risk factors, with patients 

attending an NAFLD clinic significantly more 

likely to achieve >10% body weight loss 

and have metabolic risk factors addressed. 

Following introduction of the NAFLD bundle 

50 patients were evaluated. Use of the bundle 

was associated with significantly better 

documentation and implementation of most 

aspects of patient management including 

management of metabolic risk factors, 

documented lifestyle advice and provision of 

NAFLD- specific patient advice booklets.

Conclusion The introduction of an outpatient 
‘care bundle’ led to significant improvements 
in the assessment and management of patients 
with NAFLD in the NEE and could help improve 
and standardise care if used more widely.

BACKGROUND
Non- alcoholic fatty liver disease (NAFLD) 
is an increasingly prevalent manifestation 
of obesity and the metabolic syndrome, 

Significance of this study

What is already known about this 
subject

 ► Non- alcoholic fatty liver disease (NAFLD) 
is an important cause of chronic liver 
disease that is associated with significant 
morbidity and mortality.

 ► Although hepatic complications as 
a result of cirrhosis are important, 
attention to metabolic risk factors is also 
necessary to reduce complications such as 
cardiovascular events.

 ► Appropriate staging of NAFLD is necessary 
to risk assess and guide management.

What this study adds
 ► This study demonstrates significant 
variability in the management of 
outpatients with NAFLD in North East 
England.

 ► NAFLD- specific treatment and weight loss 
advice were infrequently documented 
prior to implementation of a care bundle.

 ► Documentation and overall management 
improved following implementation of a 
simple care bundle.
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and is now the most common cause of chronic liver 
disease in the UK and other developed countries.1 2 It 
is defined as fatty change in the liver affecting more 
than 5% of hepatocytes, in the absence of excessive 
alcohol consumption or steatogenic drugs.3 NAFLD 
ranges in severity from steatosis to non- alcoholic stea-
tohepatitis (NASH) that can progress to cirrhosis and 
its complications, including hepatocellular carcinoma, 
liver failure and variceal haemorrhage.4–6 The severity 
of liver fibrosis in patients with NAFLD is a strong 
predictor of liver- related and all- cause mortality.7 8 
Fibrosis staging is, therefore, critical to determine those 
who most need treatment or screening for liver- related 
complications.9

NAFLD is strongly associated with the metabolic 
syndrome,10 defined as central obesity and at least two 
of: type 2 diabetes/raised fasting plasma glucose, hyper-
tension, raised triglycerides and reduced high- density 
lipoprotein (HDL) cholesterol.11 The most frequent 
cause of death in patients with NAFLD is cardio-
vascular disease. Current management of NAFLD is 
focused on lifestyle modifications aimed at weight loss 
and increasing physical activity.12–14 Modest reduc-
tions in weight (>5%) through lifestyle change have 
been shown to reduce steatosis and hepatic inflamma-
tion.15 16 More marked weight loss (>10%) can lead 
to liver fibrosis regression if sustained.15 Weight loss 
also improves metabolic health, quality of life and 
reduces all- cause mortality.17 18 Therefore, guidelines 
recommend targeting weight loss and increased phys-
ical activity as the primary treatment of NAFLD.12–14 
It is also critical to appropriately manage associated 
metabolic features, such as diabetes, dyslipidaemia and 
hypertension, in order to reduce cardiovascular risk.12 
Despite this, there are currently no national public 
health policies specifically for NAFLD and a previous 
UK audit demonstrated variation in approaches to 
the holistic management of patients with NAFLD 
and highlighted the limited access to lifestyle inter-
ventions.19 20 One recent study from Oxford demon-
strated that a multidisciplinary metabolic hepatology 
clinic significantly improved the management of 
patients with NAFLD, leading to improved liver health 
and reduced cardiovascular risk.21 However, given that 
NAFLD is so prevalent, affecting 20%–25% of the UK 

population, it is unrealistic for all patients to have 
access to these specialist services. A simple approach 
to improve and standardise the general management 
of patients with NAFLD would therefore be advanta-
geous. Care bundles have proven effective in a number 
of conditions, including decompensated liver cirrhosis 
where use of a bundle substantially improved care and 
reduced hospital stay.22 23

The aim of the current study was threefold. First, 
to assess the current management of patients with 
NAFLD attending outpatient clinics in hospitals in 
North East England (NEE). Second, to develop a 
simple care bundle for the management of patients 
with NAFLD to standardise care; and third, to assess 
the impact of implementation of the care bundle on 
the management of patients with NAFLD.

METHODS
This quality improvement project was delivered by 
the Gastroenterology Research and Audit by Northern 
Trainees (GRANT) network, a regional trainee research 
collaborative, and supported by the North East and 
North Cumbria Hepatology Network (NENCHN). 
The project comprised three phases: (1) baseline review 
of care of patients with NAFLD attending hospital 
clinics in NEE, (2) development of the NAFLD care 
bundle to standardise care and (3) implementation 
and audit of the impact of the care bundle on patient 
management. The project was registered and approved 
by the Newcastle upon Tyne Hospitals NHS Founda-
tion Trust (NUTH) clinical governance department.

Baseline regional review of NAFLD management
This was a retrospective review of the management of 
NAFLD at seven hospitals in NEE. All hospitals in the 
region were invited to take part via the GRANT and 
NENCHN networks. Each site was asked to review the 
case notes of 20 patients with NAFLD attending for 
outpatient follow- up between January 2017 and June 
2018. In NUTH, patients with NAFLD are seen in 
either a specialist NAFLD clinic or general hepatology 
clinics so 20 cases were collected from each clinic type. 
A data collection document was used to collect stand-
ardised data at all sites, which was transposed onto an 
anonymised spreadsheet and returned for central anal-
ysis. Data collection included: primary care manage-
ment—investigations, basis of the NAFLD diagnosis, 
staging; secondary care management—documentation 
of alcohol consumption and metabolic risk factors, 
NAFLD staging (using Fibrosis- 4 index (FIB- 4), 
NAFLD fibrosis score, transient elastography or liver 
biopsy), documented lifestyle advice, metabolic risk 
factor management (diabetes, hypertension and dyslip-
idaemia) and NAFLD management. Performance was 
compared across clinics and statistical significance was 
assessed using Pearson’s χ2 test or Fisher’s exact test. 
Weight change between the patient’s first clinic visit 

Significance of this study

How might it impact on clinical practice in the 
foreseeable future

 ► Introduction of a care bundle into routine outpatient 
clinics may help improve and standardise the 
management of NAFLD.

 ► By ensuring all patients are staged appropriately this 
means NAFLD specific care can be targeted appropriately.

 ► Completion of the bundle may ensure that all metabolic 
risk factors are addressed.
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and their latest visit was compared using Fisher’s exact 
test.

Development of the care bundle
The care bundle was developed incorporating key 
recommendations from the European Association for 
the Study of the Liver (EASL) and National Institute 
for Health and Care Excellence (NICE) guidelines.12 14 
The bundle (figure 1) provides a short structured ‘check 
list’ to facilitate the recording of anthropometry, meta-
bolic risk factors, liver fibrosis stage, lifestyle advice and 
weight reduction targets, metabolic risk factor manage-
ment and specific NAFLD treatment. It includes advice 
on routine investigations and an NAFLD management 
algorithm. The bundle was primarily aimed at NAFLD 
follow- up patients rather than those undergoing diag-
nostic work- up. The bundle was initially developed 
by two gastroenterology trainees (LJN and LMa) and 
one consultant hepatologist (SMc) and then revised 
in response to critical review by a panel of experts 
including hepatologists, gastroenterologists, specialist 
dietician and exercise physiotherapist. Several cycles 

of review and revision were undertaken before the 
bundle was finalised.

Review of outcomes following implementation of the 
NAFLD care bundle
The care bundle was introduced at NUTH in November 
2018. Paper copies of the bundle were made avail-
able in the outpatient department and the bundle was 
publicised at departmental meetings. All hepatologists 
and trainees were encouraged to use it when reviewing 
patients with NAFLD. A prospective audit was under-
taken assessing consecutive follow- up patients with 
NAFLD attending general hepatology clinics involving 
three consultant hepatologists and four gastroenter-
ology trainees between 14 January 2019 and 2 April 
2019. Patients attending specialist NAFLD clinics were 
excluded as the bundle aimed to standardise care in a 
more general setting, where most variability was indi-
cated by the baseline audit. Bundle completion was 
documented and data were collected on whether the 
key management aspects were addressed during the 

Figure 1 Care bundle for management of patients with non- alcoholic fatty liver disease
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consultation. Comparisons between groups were made 
using Fisher’s exact test and Mann- Whitney U tests.

RESULTS
Review of the management of patients with NAFLD in 
hospital clinics in NEE
A total of 147 patients (47% male; median age 62; 
range 26–85 years) from 7 hospitals in the region 
contributed to this phase of the project. The median 
duration of follow- up between the first review and 
latest review was 23 months (range 2–221, SD 39.9). 
Overall, 68 patients (46%) were identified from 
gastroenterology clinics, 59 (40%) from hepatology 
clinics and 20 (14%) from the Newcastle NAFLD 
clinic. The original referral was from primary care 
for 113 (77%) patients and secondary care for 34 
(23%) patients. Most patients (74%) were referred 
with abnormal liver blood tests. Other reasons 
for referral were evidence of steatosis on imaging 
(15%), evidence of cirrhosis on imaging, abdominal 
pain and fatty liver identified at the time of chole-
cystectomy. In NEE, there has been a clearly defined 

referral pathway for patients with abnormal liver 
blood tests since 2014.24 This encompasses a blood 
liver screen (viral hepatitis, autoantibodies, coeliac 
screen, ferritin, random/fasting blood glucose or 
haemoglobin A1c (HbA1c and lipid screen) and 
non- invasive fibrosis assessment with FIB- 4 score or 
NAFLD Fibrosis score prior to referral. Despite this, 
only 18% of patients had undergone a full blood liver 
screen in primary care, 40% had had a partial liver 
screen and only 16% of patients had non- invasive 
staging in primary care prior to referral.

At review in secondary care, an alcohol history, 
blood liver screen and liver ultrasound were under-
taken in the majority of patients (see table 1). There 
was significant variability in the documentation of 
metabolic risk factors (obesity, blood pressure, lipids 
and diabetes) and staging of fibrosis within 3 years 
between the clinic types with higher rates of documen-
tation of these areas in the NAFLD clinic (table 1). 
Overall, 53% of patients had diabetes, 65% were 
obese and 39% were reported as having evidence of 

Table 1 Comparison of the demographics and management of patients with non- alcoholic fatty liver disease (NAFLD) attending 
gastroenterology, hepatology and a specialist NAFLD clinic

Domain

Clinic

Total (%) p value
Gastroenterology 
(%) n=68

Hepatology
(%) n=59

NAFLD clinic (%)
n=20

Patient characteristics
  Sex (% male) 30 (44%) 32 (54%) 7 (35%) 69 (47%) –
  Diabetes % 34 (50%) 31 (52%) 13 (65%) 78 (53%) –
  Obesity (BMI >30 kg/m2) 35 (52%) 43 (73%) 17 (85%) 95 (65%) –
  Cirrhosis % 27 (40%) 24 (41%) 6 (30%) 57 (39%) –
  Liver biopsy undertaken 19 (28%) 26 (44%) 12 (60%) 57 (39%) –
Interventions
Alcohol use documented* 57 (85%) 54 (92%) 20 (100%) 131 (90%) 0.121
Liver imaging (Ultrasound 
scan)*

64 (96%) 58 (98%) 20 (100%) 142 (97%) 0.519

Non- invasive staging* 39 (57%) 40 (68%) 20 (100%) 99 (67%) 0.001
Staging within 3 years* 29 (45%) 36 (67%) 17 (85%) 82 (59%) 0.003
Blood pressure checked* 38 (56%) 36 (61%) 20 (100%) 94 (65%) 0.001
Lipids tested* 43 (64%) 38 (64%) 20 (100%) 101 (69%) 0.005
Blood sugar addressed† 54 (79%) 40 (68%) 20 (100%) 114 (78%) 0.004
BMI documented at review 
appointment*

47 (70%) 35 (60%) 4 (20%)‡ 86 (59%) <0.001

Waist circumference 
documented†

0 (0%) 1 (2%) 20 (100%) 21 (14%) <0.001

Weight loss advice 
documented†

46 (68%) 51 (86%) 19 (95%) 116 (79%) 0.006

  Documented advice to lose 
≥10% body weight†

6 (9%) 4 (7%) 5 (25%) 15 (10%) 0.084

Statin prescribed* 35 (56%) 31 (61%) 16 (80%) 82 (61%) 0.153
Referred to structured lifestyle 
programme†

6 (9%) 4 (7%) 11 (55%) 21 (15%) <0.001

*Pearson χ2 test was used.
†Fisher’s exact test was used.
‡Although body mass index (BMI) not formally documented, height and weight were documented for all patients.
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cirrhosis. Documentation of body mass index was vari-
able, including in the specialist NAFLD clinic.

Given that weight loss is the recommended treatment 
for NAFLD, this is an important measure of success of 
treatment. Weight loss advice and weight loss targets 
were generally inadequately documented, with varying 
recommendations. When compared with patients 
attending non- specialist clinics, those attending the 
specialist NAFLD clinic were significantly more likely 
to have lost >10% of their body weight (p=0.019. 
table 2), a degree of weight loss shown to be associated 
with improved liver fibrosis.15 It was not possible from 
this audit to identify specific weight loss or dietary 
strategies.

Review of the impact of implementation of the care 
bundle on management of NAFLD
Following implementation of the bundle, 50 consecu-
tive patients with NAFLD attending four hepatology 

clinics were identified. The median age was 61 (range 
22–82 years), 60% were male, 60% had the full 
metabolic syndrome and the majority were originally 
referred from primary care (66%). All patients had 
fibrosis staging with FIB- 4 score, transient elastog-
raphy or liver biopsy (32%) and 34% had cirrhosis. 
The care bundle was used in 46% of clinic encounters. 
A comparison of the baseline demographics and docu-
mentation of key aspects of care is shown between 
those with and without a completed bundle in table 3. 
In general, use of the bundle was associated with signif-
icantly better documentation and implementation of 
most aspects of patient management. In particular, 
the documentation of management of metabolic risk 
factors, documented lifestyle advice and provision of 
patient information booklets on NAFLD was better 
when the bundle was completed.

DISCUSSION
This regional review in NEE showed significant vari-
ability in the management of patients with NAFLD. 
Documentation of the active management of NAFLD, 
particularly lifestyle interventions and management of 
metabolic risk factors, was poor in general gastroen-
terology and hepatology clinics. Given the increasing 
prevalence of NAFLD and limited specialist NAFLD 
clinic capacity, there is a real need to standardise and 
improve care of patients with NAFLD to ensure all 
affected individuals are managed in accordance with 
National Institute for Health and Care Excellence 
(NICE) and European Association for the Study of the 

Table 2 Comparison of weight loss between the first and 
current clinic review between the specialist non- alcoholic 
fatty liver disease (NAFLD) and non- specialist clinics (general 
gastroenterology and hepatology clinics)

Actual weight 
loss

Non- specialist 
clinics NAFLD p value

Any 63 (56%) 15 (75%) 0.091
>5% 24 (27%) 8 (40%) 0.071
>10% 7 (6%) 5 (25%) 0.019

Bold values are those which reached statistical significance.

Table 3 Review of outcomes following implementation of the NAFLD bundle

NAFLD bundle completed 
n=23

NAFLD bundle not completed 
n=27 p value

Consultant review (ie, not trainee) 52% 48%   
Age (years)* 60 (22–82) 63 (30–81) 0.43
Sex (% male) 57% 63% 0.77
Body Mass Index* 33.8 (25.9–52) 35 (29–44) 0.69
Stage 3 or 4 fibrosis 61% 44% 0.27
Metabolic risk factors   
  Obesity 96% 84% 0.31
  Type 2 diabetes mellitus 61% 56% 1.0
  Hypertension 61% 56% 1.0
  Dyslipidaemia 83% 85% 1.0
Interventions   
  Target weight documented 78% 22% <0.001
  Blood pressure reviewed 78% 22% <0.001
  Diabetes reviewed 100% 44% <0.001
  Dyslipidaemia reviewed 100% 78% 0.016
  Alcohol intake documented 87% 41% 0.001
  Patient provided with NAFLD information booklet 96% 11% <0.001
  Dietary advice documented 100% 59% 0.001
  Exercise advice documented 96% 56% 0.001

*Mann- Whitney U test used.
BMI, body mass index.
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Liver (EASL) recommendations.12 14 19 In response to 
these findings, we have developed a ‘care bundle’ to 
help improve the care of patients with NAFLD. The 
bundle provides a standardised approach to record 
key information such as anthropometry, stage of liver 
disease and metabolic risk factors. Moreover, the care 
bundle provides a treatment algorithm and a check-
list to ensure lifestyle advice and treatment goals are 
more clearly documented, and metabolic risk factors 
are actively managed. Our study of the care bundle 
implementation in general hepatology clinics demon-
strated that in individuals where the care bundle was 
used, key aspects of management were significantly 
more likely to be addressed and documented. This 
suggests that more widespread use of the bundle could 
improve outcomes for patients with NAFLD and a 
larger assessment of the impact of the bundle on long- 
term outcomes is warranted.

The regional audit demonstrated relatively low levels 
of active management of NAFLD in non- specialist 
clinics and few patients achieved significant weight 
loss. This may suggest that clinicians focus on making 
a diagnosis of the cause of raised liver enzymes rather 
than actively managing NAFLD.25 More active manage-
ment of patients with NAFLD is needed to reduce the 
risk of patients progressing to advanced liver fibrosis/
cirrhosis, especially among those with type 2 diabetes 
who are at the highest risk of fibrosis progression.5 
Moreover, patients with NAFLD are at high risk of 
cardiovascular disease with approximately 40% dying 
a cardiovascular death, so actively addressing cardio-
vascular risk in clinic is vital to improve long- term 
patient outcomes.6 7 While we were unable to identify 
specific weight loss strategies or dietary advice in this 
study, approaches such as the Mediterranean diet have 
been shown to reduce liver fat in the absence of weight 
loss.26 Our review shows that patients attending the 
specialist NAFLD clinic have active management of 
lifestyle change and metabolic risk and this translates 
into better objective outcomes with patients being 
significantly more likely to lose >10% body weight, 
which is known to improve liver histology in patients 
with NASH.15 While this can be attributed in part to 
better access to structured lifestyle programmes, these 
clinics are more focused on active management of the 
condition rather than just making a diagnosis. The care 
bundle was designed to prompt clinicians to consider 
and identify metabolic risk factors, such as diabetes 
and hypertension, but does not recommend specific 
treatment. We hope that the care bundle will promote 
a ‘culture change’ in non- specialist clinics by giving a 
more structured and checklist approach to more active 
management of lifestyle change and modification of 
cardiovascular risk. Licensing of specific pharmacolog-
ical treatments for NAFLD is anticipated in the near 
future and the bundle could be adapted to include 
these NAFLD specific treatments.

Another important finding from the regional review 
was that despite there being clearly defined regional 
guidance on the investigation of raised liver blood tests 
for primary care since 2014, only 18% had a full blood 
liver screen and 16% had non- invasive staging with 
the FIB- 4 score or NAFLD fibrosis score completed 
prior to clinic referral. While initial referral may 
have preceded these guidelines in some cases, guide-
line compliance is disappointingly low and suggests a 
need for further education in primary care. The care 
bundle could also be adapted for use in primary care 
to improve compliance with guidelines.

Overall, uptake of the bundle was suboptimal, being 
completed in only 46% of clinic consultations. We have 
not formally assessed the reasons for this but informal 
discussion with clinicians participating have indi-
cated that reasons for non- use of the bundle included 
a perception of increased time required for bundle 
completion in already busy clinics. However, once 
clinicians became familiar with it, many recognised its 
benefits in providing structure and focus to the consul-
tation to ensure important aspects were addressed. It 
is well known that implementation of new approaches 
can take time to embed in clinical practice. This was 
seen with the previous introduction of the decompen-
sated cirrhosis care bundle.23

This review has some limitations. First, the regional 
review and implementation of the NAFLD bundle 
were conducted by medical case note review and as 
such included what was recorded in the notes, which 
may not have been reflective of actual discussions in 
the clinic appointment. However, we noted signifi-
cant differences in objective outcomes, such as weight 
change, between the clinics and these were consistent 
with all the measured outcomes, suggesting that signif-
icant variation is real. Second, the NAFLD bundle 
implementation study was conducted at a single centre 
with a relatively small sample size that could have 
been influenced by the practice of specific clinicians. 
However, seven doctors (three consultants and four 
specialist trainees) were involved and equal propor-
tions of patients in each group were seen by consul-
tants and trainees. Third, long- term outcomes of the 
impact of the bundle have not yet been assessed. To 
confirm our findings and assess the long- term impact 
on outcomes, rollout of the NAFLD bundle is planned 
on a larger scale across the whole of NEE with prospec-
tive data collection.

In conclusion, we found significant variability in the 
management of patients with NAFLD attending hospi-
tals in NEE, confirming a clear need to improve the 
holistic management of these patients. In response to 
this, we developed a care bundle to standardise care 
and promote the active management of NAFLD and 
its associated metabolic risk factors. Our data have 
demonstrated that use of the NAFLD bundle signifi-
cantly improved the holistic care of patients with 
NAFLD.
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