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Reductions in alanine aminotransferase
levels with liraglutide treatment are
greatest in those with raised baseline levels
and are independent of weight loss:
real-world outcome data from the ABCD
Nationwide Liraglutide Audit
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Abstract

People with type 2 diabetes mellitus experience an increased
prevalence of non-alcoholic fatty liver disease (NAFLD) com-
pared with the general population and often with worse
outcomes. As part of the ABCD Liraglutide Nationwide Audit
Programme, we obtained and analysed data from 2009 to
2018 to assess the impact of liraglutide on alanine amino-
transferase (ALT) levels as a marker of liver inflammation
(often used in clinical trials as a marker of NAFLD). After
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excluding those with insufficient or incomplete data, we
analysed the results from 1,759 patients treated in the real-
world clinical setting. Our results demonstrated an overall
significant decrease in median ALT (-1 U/L, 95% Cl -1 to -2,
p<0.001) compared with baseline, which was more pro-
nounced in patients with elevated ALT based on gender-
specific ranges (male: -4 U/L, 95% Cl -3 to -6, p<0.001;
female: -3 U/L, 95% Cl -2 to -4, p<0.001). There was no cor-
relation between weight loss and degree of ALT change
(rho=-0.0002, p=0.41). Our data mirror outcomes from large
randomised controlled trials and show that the impact of
liraglutide on ALT is likely generalisable to real-world prac-
tice. Some of our data suggest that there may be a slight
increase in ALT in those with normal levels at baseline,
although the clinical significance of this is uncertain.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is known to have an
increased prevalence in people with type 2 diabetes, with some
estimates ranging from 30% to 70% depending on the
source.”? Although no direct causative links have yet been es-
tablished, it is clear they must share some common pathophys-
iological processes. There is evidence already that NAFLD
changes can herald the onset of diabetes, especially when these
changes are progressive.>4 Additionally, the presence of type 2
diabetes alongside NAFLD increases the rate of progression to
cirrhosis as well as the rate of hepatocellular carcinoma.> Despite
this, the biggest cause of mortality amongst this cohort is car-
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diovascular disease, independent of traditional risk factors
including long-term glycaemic control.®

Management of this condition is therefore key in improving
patient outcomes. Recommendations tend to suggest lifestyle
interventions including weight loss as first-line treatment.” No
drugs are currently licensed for use in the treatment of NAFLD
and, until recently, there was a paucity of strong evidence for
any pharmacological intervention other than perhaps pioglita-
zone.® In those with diabetes, it is important to recognise the
growing need to select medications that may also reduce car-
diovascular risk or confer a positive impact on other associated
co-morbidities such as NAFLD.

Alanine aminotransferase (ALT) levels are used frequently as
a marker of liver inflammation; levels have been shown to cor-
relate with the extent of NAFLD histologically and progression
to fibrosis and the test is reportedly specific (85%), even if
limited somewhat by sensitivity (45%).2°:10

Glucagon-like peptide 1 (GLP-1) agonists such as liraglutide
have been investigated with some promising results. A meta-
analysis of individual patient data from the LEAD (Liraglutide
Effect and Action in Diabetes) trial demonstrated significant
reductions in ALT in the liraglutide treatment group, although
these improvements were not found to be significant when
adjusted for weight loss."" The LEAN trial'> completed in 2013
and demonstrated the safety and efficacy of liraglutide as a
treatment for NAFLD in patients without diabetes, and used
histological sampling and imaging alongside ALT as part of the
assessment. GLP-1 agonists compare favourably with other oral
hypoglycaemic agents. Randomised controlled trial data have
shown that liraglutide can achieve greater improvements in liver
biochemistry when compared with both metformin and gli-
clazide,™'* as well as sitagliptin.’ Improvements in liver function
are comparable to pioglitazone with the additional benefit of
weight loss. 15 Other GLP-1 agonists such as exenatide have also
been shown to decrease ALT.'® No head-to-head comparison of
different GLP-1 agonists is currently available.

The liraglutide audit was initially launched by ABCD in 2009
to assess the real-world clinical use, outcomes and side effects
of liraglutide therapy. To the point of analysis, anonymised data
from 5,985 people with type 2 diabetes treated with liraglutide
have been collected from 92 centres around the UK.

The aim of this analysis of the ABCD liraglutide audit data
was to establish if the following hypotheses were held true for
a real-world cohort of patients:

1. Liraglutide leads to a reduction in ALT levels

2. Baseline elevated ALT levels predict a better metabolic re-
sponse to liraglutide therapy in terms of HbA1c and weight

3. Baseline ALT, to be assessed using stratified groups and sep-
arately via linear regression, predicts ALT response to liraglu-
tide

4. Reduction in ALT correlates with weight loss

Methods
Data were obtained from the UK ABCD audit of liraglutide use
(2009-2018). Inclusion criteria were set such that all patients in-
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Figure 1. Flow chart showing sources of patient data and
numbers included and excluded as outlined in the
methods section

UK Liraglutide Audit

(n=6961)
No follow-up ALT data No baseline ALT data
(n=2194) (n=2914)
Extreme or unusual data Liraglutide cessation
(n=11) (n=83)
n=1759
Selected for analysis
Normal ALT group I Elevated ALT group
n=683 n=1076
Male Female Male Female
normal ALT normal ALT elevated ALT elevated ALT
n=461 n=187 n=486 n=590

cluded had a minimum dataset of a baseline ALT and a repeat
measurement 6 weeks to 1 year later to be used as a follow-up.
Any patients discontinuing liraglutide prior to the follow-up were
excluded from the analysis. Some patients with extreme values
or possibly erroneous entries were excluded (n=11; 0.6%). The
patients were then stratified on gender-specific reference ranges
for ALT into 'normal’ or ‘elevated’ ALT groups (normal ranges:
male, ALT <30 U/L; female, ALT <19 U/L) as described by Prati et
al,"” as laboratory specific reference ranges were not known. This
process can be seen in the flowchart in Figure 1.

A separate analysis was performed by stratifying the popu-
lation into normal ALT (based on male reference range, <30 U/L),
raised ALT (30-59 U/L) and markedly elevated (twice upper limit
of normal, >59 U/L) in order to demonstrate the impact of
different baseline levels on the response to ALT.

Statistical analysis

Mean changes in weight, body mass index (BMI) and HbA1c
(where data were available) were calculated. Median changes in
ALT were used as this parameter followed a skewed/non-para-
metric distribution. Subsequently, changes in ALT, HbA1c and
weight over time were calculated within and between groups
using ANOVA and paired t-tests for normally distributed data
and Wilcoxon signed rank tests and the Kruskal-Wallis test for
skewed data. Spearman’s rank correlation coefficients were used
to assess the relationship between baseline variables including
ALT and metabolic response.

Results

The baseline characteristics of the 1,759 patients extracted from
the audit data are shown in Table 1. The population had a
mean+SD age of 55.2+11.9 years; 53.7% were male and the
median duration of diabetes was 10 (IQR 6-14) years. The
majority (76.6%) were Caucasian. The maximum daily doses of
liraglutide used, where recorded (n=1,687), were 0.6 mg in
3.4%,1.2mgin 81.7% and 1.8 mgin 14.8%.
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Table 1 Baseline characteristics of observed population

Characteristic n=1,759
Age, years = SD 55.2+11.9
Male, % 53.7
Median diabetes duration, years (IQR) 10 (6-14)
Caucasian, % (where known, n=1636) 76.6
Mean HbA1, % =SD 9.2+1.71
mmol/mol = SD 77.6x£18.7
Mean BMI, kg/m? + SD 34.2+7.6
Mean weight, kg + SD 102.1+£22.5
Median ALT, U/L (IQR) 31 (22-44)
Males 26 (19-37)
Females 31(23-45

Median ALT at baseline, U/L (IQR)
Female - Normal ALT 16 (13-18)
Female - Raised ALT 31 (25-43)
Male - Normal ALT 23 (18-26)
Male - Raised ALT 45 (38-57)

ALT, alanine aminotransferase; BMI, body mass index
IQR, interquartile range; SD, standard deviation

Over a median duration of 7.7 months, median ALT change
across the entire population was -1 U/L (95% Cl -1 to -2,
p<0.001). The mean change in BMI was —1.3 kg/m? (95% ClI
-1.1 to 1.5, p<0.001) and the mean change in weight was
-3.5kg (95% Cl-3.1 to 3.8, p<0.001). HbA1¢ decreased, with
a change of —=0.8% (95% Cl -0.7% to —0.9%, p<0.001) or
—-8.9 mmol/mol (95% Cl -8.0 to -9.8, p<0.001).

In both raised ALT subgroups, statistically significant changes
in median ALT were noted of =4 U/L in men (95% C| -3 to -6,
p<0.001) and of =3 U/L in women (95% Cl -2 to -4, p<0.001).
These differences are statistically significant at p<0.001 using
the Wilcoxon signed rank test. The median ALT values of each
group at baseline and at follow-up are shown in Figure 2, and
the median change in ALT values with confidence intervals is
displayed in Figure 3.

When stratified into three groups based on baseline ALT
(Figure 4), in both raised ALT subgroups there were significant
changes in ALT from baseline, most notably in the ‘markedly
elevated’ group with a median change of —17 U/L (95% Cl -14
to =23, p<0.001) and in the ‘elevated’ group of -4 U/L (95% ClI
-3 1o -5, p<0.001).

Using the Kruskal-Wallis test (non-parametric analysis of vari-
ance), the differences between groups in both analyses were
statistically significant (p<0.0001).

Table 2 shows the Spearman’s rank correlation coefficients
between ALT at baseline and the pre-defined treatment outcomes
of interest. Notably, there is no association between baseline ALT
and weight loss or HbA1¢ reduction; however, elevated ALT at base-
line predicted a greater reduction in ALT at follow-up (Spearman’s
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Figure 2. Bar chart showing median alanine aminotransferase
levels (ALT) in each group at baseline and follow-up
for normal (female ALT <19 U/L; male <30 U/L) and
raised ALT at baseline in patients commencing
liraglutide. Error bars represent interquartile ranges

60.0+ o p<0.001
50.04 Baseline
M Follow-up .
40.0
g
230.0 . .
5
< L]
20.0
L]
10.0 I
0 T
Female Female Male Male All
Normal ALT Raised ALT Normal ALT Raised ALT (n=1759)
(n=222) (n=590) (n=461) (n=486)

Figure 3. Bar chart demonstrating average (median) change
in alanine aminotransferase (ALT) from baseline
subdivided by baseline ALT as follows: female,
normal ALT (ALT <19 IU/L, n=222); female, elevated
ALT (ALT >19 IU/L, n=590); male, normal ALT (ALT
<30 IU/L, n=461); male, elevated ALT (ALT >30 IU/L,
n=486) and finally the entire population (n=1,759).
Error bars represent 95% confidence intervals. All
differences between baseline and follow-up
measurements significant to p<0.001 (Wilcoxon
signed rank test)

77 Female Female Male Male All
Normal ALT Raised ALT Normal ALT Raised ALT

rho=0.117, p<0.0001). The median ALT reduction was 1 U/L across
all three doses and no significant difference between doses was
found when assessed by the Kruskal-Wallis test (p=0.66).

In addition to the above, there is no correlation between
change in weight and change in ALT, which suggests that the
ALT improvements achieved by liraglutide are independent of
weight loss.
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Figure 4. Bar chart showing median alanine aminotransferase
levels (ALT) in each group at baseline and follow-up
for normal (<30 U/L, n=959), elevated (30-59 U/L,
n=638) and markedly elevated (defined as twice
upper limit of normal, ALT >59 U/L, n=162) ALT at
baseline in patients commencing liraglutide. Error
bars represent interquartile ranges
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Table 2 Spearman’s rank correlation between baseline alanine
aminotransferase (ALT) at baseline and metabolic/
clinical outcomes in patients receiving liraglutide

Metabolic/clinical parameter Spearman's rho P value
Change in weight (n=1,625) -0.001 0.75
Change in HbA1¢ (n=1,575) —-0.0003 0.88
Change in ALT (n=1,759) 0.117 <0.0001
Change in weight vs change in ALT ~ —0.002 0.4

Discussion

Main findings

People in this analysis of the nationwide UK ABCD Liraglutide
Audit had established diabetes with a mean duration of over 10
years and suboptimal glycaemic control with raised BMI at base-
line. The majority were Caucasian with almost an equal split
between male and female patients, so they were generally
representative of the UK population.

Over the observation period, liraglutide resulted in statistically
significant reductions in HbA1¢ (0.8%, 8.9 mmol/mol), BMI (1.3
kg/m?) and ALT (1 U/L) across the whole population. This ALT re-
duction is relatively minor; however, the reduction in ALT in those
with elevated baseline measurements is significantly more pro-
nounced, falling by a median of 4 U/L in males and 3 U/L in females.

Alongside the Spearman’s rank correlation analysis, which
demonstrates baseline ALT is correlated with change in ALT at
follow-up, by stratifying our population into three groups we
have demonstrated that patients respond in different ways and
to different extents depending on the baseline measurements.
The ‘elevated’ group showed a small significant decrease in ALT
and the group with ALT >59 U/L at baseline demonstrated large
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falls in ALT of 17 U/L. This suggests strongly that those with the
worst ALT at baseline are likely to gain the greatest benefit in
improving ALT and subsequently liver inflammation.

Baseline ALT levels did not correlate to or predict response
of weight, BMI or HbA1 to liraglutide therapy.

In addition to the above, we noted reasons for discontinuing
liraglutide were generally related to efficacy, presumably in
regard to NICE guidance'® for continuation which sets goals in
terms of HbA1c reduction and weight loss which must be
achieved. Only four patients in our cohort of 1,759 discontinued
liraglutide due to concerns about deteriorating liver function as
assessed by liver enzymes including ALT. None are known to have
developed pancreatitis.

Strengths and limitations

These data are real-world data without excluding important
groups of patients and therefore are likely to represent more
generalisable findings than those encountered in randomised
controlled trials. The cohort is representative of the UK popula-
tion and our analysis was enabled from the audit data due to
the regular periodic monitoring of blood tests in UK general
practice and secondary care. Although we are using ALT as a
marker of potential NAFLD, as we do not have full access to the
patient records we are unable to assess the proportion of our
patients who held a confirmed diagnosis of NAFLD. Additionally,
we have no information on confounding factors such as alcohol
consumption, other liver diseases or use of statins.

ALT elevation is suggestive of liver inflammation and a reduc-
tion is reassuring. However, this does not necessarily correlate
directly to a reduction in the severity of NAFLD, although this is
common practice in many studies with a potentially valid basis
despite some concerns highlighted in the review by Rinella.*1°
There was also no collection of other potentially useful markers
of liver inflammation such as aspartate aminotransferase or
platelet count, which may have been used in conjunction with
ALT to calculate a Fib4 score (a recognised non-invasive way of
assessing for NAFLD).™ Other more accurate methods of assess-
ing liver fat content or NAFLD severity, beyond the scope of our
observational dataset, might include the use of liver transient
elastography measurements (eg, FibroScan or equivalent) or
magnetic resonance imaging.?® The gold standard test of liver
biopsy would be invasive and its role in any protocol would have
to be considered and appropriate.?® Ultimately, ongoing further
assessment of liraglutide, ideally using multiple markers of
NALFD, would be useful in further supporting its use in patients
both with and without diabetes.

Data from a control population were not available as all the
data generated from the ABCD UK Nationwide Liraglutide Audit
are from patients receiving this therapy. No assessment of other
co-morbidity or factors such as alcohol intake were made as
these data were not collected as part of the initial audit.

Interpretation

These real-world data are consistent with the findings of previ-
ous research. The closest comparison can be drawn with the
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P ‘“
~--~:®:4' Key messages
| —

e Changes to ALT following commencement of
liraglutide are comparable in our real world data to
existing clinical trials

e Reductions in ALT from baseline are greatest in those
with most raised levels at baseline

¢ No correlation was found between degree of weight
loss and degree of ALT changes suggesting a weight
loss independent mechanism may be underlying this

results of the LEAD trial," which demonstrated significant
reductions in ALT, albeit from a higher baseline (33.8 U/L in
females, 47.3 U/L in males), at an average of 8.2 U/L at 26
weeks. Notably, this was using a 1.8 mg dose of liraglutide
which is maximally titrated, while many of the patients in our
cohort were included in our final dataset on the lower 0.6 mg
or 1.2 mg doses. It could be argued therefore that the slightly
larger reduction in ALT observed in the LEAD cohort is the result
of higher baseline levels, something which our data have estab-
lished is a factor. Our data suggest that there is no dose-depen-
dent incremental benefit of liraglutide on decreasing ALT levels.

No correlation whatsoever was demonstrated between
amount of weight loss and change in ALT, with a notably in-
significant p value. It is unlikely therefore that the improvement
in ALT (and subsequently NAFLD) is due to weight loss, and
therefore the improvements may be explained by a direct effect
of the liraglutide itself. One hypothesis of how liraglutide exerts
this action could be a primary action on fatty liver infiltrates and
so, by reducing these, it achieves its maximal effects in terms of
HbA1c reductions and weight loss. However, had this been the
case, we would have expected baseline ALT to predict metabolic
response with regard to these parameters, which was not the
case in our data, and ALT at baseline did not predict an improved
glycaemic response to treatment in this cohort, a phenomenon
which had been noted previously.?!

An alternative explanation is that there may be additional
confounding factors which we have not identified due to the
limitations of our dataset.

As our data are from the real world, they are likely to be
more generalisable to the diabetes clinic and will have included
patients with complications and extremes of weight and other
parameters as well as possible off-licence usage, such as is often
encountered in practice.

Conclusion

Real-world evidence or liver function tests in patients on GLP-1
agonists, such as liraglutide, is limited. Randomised controlled
trial data are universally supportive of the role of liraglutide in
NAFLD. Our analysis of real-world use of liraglutide provides ad-
ditional supporting data on the potential impact of liraglutide
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on ALT as a marker of NAFLD. Although across the entire cohort
changes were statistically significant, the clinical significance of
such small decreases in ALT is likely to be minimal. However, this
large real-world observational cohort has also emphasised that
the effect of liraglutide is likely to be greatest in those with the
worst baseline liver function; this is comparable to randomised
controlled trial data. In these patients, the ALT reductions
achieved may well translate into clinical improvements. Elevated
baseline ALT levels do not predict weight loss or HbA1¢ reduc-
tions following commencement of liraglutide. Finally, and per-
haps most interestingly, our data suggest that liraglutide may
have an effect on ALT independent of weight loss; more data
on this point are needed.
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Associavion of British Clinical Diabetologists

ABCD is running a nationwide audit of IDegLira in the UK
to assess real clinical efficacy and safety & inform future practice and guidelines

Does your centre use IDegLira (Xultophy)?

If yes, REGISTER YOUR CENTRE!
at http://www.diabetologists-abcd.org.uk/IDeglira/IDegLira_Audit.htm

e you are invited to enter your patients’ data into the bespoke online tool

e you are able to analyse your local data easily

o the data will be automatically added to the national data in anonymised form
e we can provide easy-to-complete paper proformas for use in clinic if preferred

Please remember:

- the more data, the more complete our understanding of IDegLira in real clinical practice
- all contributors will be listed in publications arising from data submission
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Appendix 1. ABCD nationwide liraglutide audit contributors The following are those whom we know about

ABCD nationwide liraglutide audit - initial setup, maintenance and nationwide analysis:
Ryder REJ, Walton C, Thong KY, Sen Gupta P, Cull ML, Mills AP, Crabtree T. Statistician: Blann A.

Addenbrookes Hospital: Adler A, Bejinariu E, Park A, Parker V, Sarker A,
Simmons D. Altnagelvin Area Hospital: Black R N, Caskey H, Cooke B, Early
R, Giff K, Hamilton L, Helmy A F, King L, Lindsay J R, McCarroll F, McDaid
A-M, Mcllvor E, Moles K W, Morahan S, O'Kane M, Williams L. Antrim Area
Hospital: Kennedy A. BaNES NHS primary care trust: Catchpole S, Wylie S.
Barnsley Hospital NHS Foundation Trust: Uchegbu E. Barnet General,
London: Cohen M, Katz J, Kola B, Tanday R, Seenandan J, Steuer L.
Basildon University Hospital: Mulcahy M. Bassetlaw Hospital: Kela R,
Woods H. Bearwood Medical Practice: Alderman J, Bhanderi S, Matthews
J, Newhouse R, Purcell J Sen Gupta P. Belfast City Hospital: Henry RW,
McMullan P, Nugent A. Bensham General Hospital: Narayanan K R.
Birmingham Community Healthcare NHS Trust: Bhanderi S, Cunningham
B, Haughton K, Matthews J, Muralidhara K, Sen Gupta P, Shahid S, Thomas
A. Bradford Royal Infirmary: Gonzalez S. Brighton General Hospital:
Duff B. Brighton Sussex University Hospital NHS Trust, Royal Sussex
County Hospital: Burberry A. Bristol General Hospital: Croxson S. Bristol
Royal Infirmary: John H, Jones L, Pople J A, Richards G. Bronglais hospital:
Evans C, Jones A M, Kotonya C, Phillips L, Powell P, Saunders H. Calderdale
Royal Hospital: Mon Zin Tun E. Cape Hill Medical Centre: Bhanderi S,
Child D, Chitnis J, Gardner G, Maan P, Matthews J, Merali A, Sen Gupta P.
Causeway Hospital, Coleraine: Davidson E, Diong K L, Glass M, Hutchinson
K, Kassim S B, McKee M, Ryan M F, Spiers K, Woodend J. Chase Farm
Hospital: Baynes, C, Lomas J, Russell S. Cheltenham General Hospital:
Evans A, Gray H, Lock-Pullan P, Phillips S. City Hospital Birmingham
(SWBH): Basu A, Bedi T, Bhanderi S, Blann A, Burbridge W, Cull M L, Cutler J,
De P, Guthrie S, Irwin S, Lee B, Lloyd F, Matthews J, Mehrali T, Mills A P, Ryder
R E J, Sen Gupta P, Stevenson-Mort J, Thong K, Zzizinger A. City Hospitals,
Sunderland: Carey P, Coates J A, Lee A, Nayar R, Ogilvie P, Purvis A, Todd J,
Walton K. Conquest Hospital: Batson D, Castro E, Combes A, Dashora E,
Edwards V, Govindan R, Kumar S, Morris R. Cumberland Infirmary Centre:
Graham S, Higgins N, Mason J, Redgate J, Routledge A, Simpson E, Vithian K.
Darlington Memorial Hospital: Bishop D. Derriford Hospital: English P,
Fox T, Tambal A, Wotton F. Dewsbury District Hospital: Bissell J. Downe
Hospital Northern Ireland: Whitehead H. East Lancs Hospitals NHS Trust:
Ali A, Demssie Y, Glew M, Jones G, Jostel A, Littley M, Mishra M, Ramtoola S,
Wilkinson R. East Surrey Hospital: Chinnasamy E, Prajapati C, Sennik D.
Eastbourne District General: O'Donnell H. ELPCT: McKane C, Procter W,
Sarsfield J, Wilkinson R. Forth Valley Royal Hospital: Barwell N, Bramley A,
Buchanan L, Currie J, Davidson E, Devlin K, Doig J, Kelly C, MacDonald P,
Mackenzie A, Mackintosh L, Peden N, Ryan L, Simpson C, Whitty H.
Friarage Hospital: Kamaruddin M S, Leek C, Owen K. Frimley Park
Hospital: Beebeejaun M, Tringham J. Furness General Hospital: Banerjee
M, Obale B, Pearce D, Tong M. George Eliot Hospital: Patel V.
Gloucestershire Royal Hospital: Gan K'S, Mahajan T, Saunders S, Ulahan-
nan T. Guy's and St Thomas' Hospital London (Guy’s & St. Thomas' NHS
Trust): McGowan B, Abbas N, Sen Gupta P, Da Costa R, Georgieva E.
Harrogate Hospital: Brown D, El-Laboudi A, Hammond P. Hinchingbrooke
Health Care NHS Trust: Bejinariu E, Krishnan S, Mathews A, Walland K.
Huddersfield Royal Infirmary: Moisey R. Hull Royal Infirmary: Marinceu
D, Sathyapalan T, Sugunendran S, Walton C, Wagas. Hunslet Health
Centre: Muneer K. King's College Hospital: Amiel, SA, Hunt K F, Lee M,
Nathan Y, Pernet A, Raeburn J, Sen Gupta P, Stothard B, Vitello S. Lagan
Valley Hospital: Au S, Brennan U, Carr S, Harding J, Harper R, MacDonald P,
McLaughlin D, Moore L, Mulligan C, Whitehead H. Lancashire Teaching
Hospital, Chorley Hospital: Rajbhandari S M, Whittaker J. Lancashire
Teaching Hospital, Royal Preston Hospital: Rajbhandari S M, Whittaker J.
Leicester General Hospital: Gregory R, Jackson S, Kong M-F, Tarigopula G.
Leicester Royal Infirmary: Htike ZZ. Leigh Infirmary: Fatima J, Pearce S.
Lister Hospital: Barker L, O' Donnell L. Llandridod Wells: Powell P. London
Medical (Private Medical Centre): Abraham C, Abraham R, Bowden J,
Genovezos S, King L, Spahiu E, Thomas S. Mid Yorkshire Hospitals NHS
Trust (Pinderfield Hospital, Wakefield, West Yorkshire): D'Costa R, Kadis
T, Maycock J, Nagi D, Seddon L. Minerva Centre: Caunce K. Monklands
Hospital: Sandeep T C, White A. Musgrove Park Hospital (Taunton &
Somerset NHS Foundation Trust): Adams S, Andrews R, Close C, Douek |,
Dunlop A, Lambert P, Thomas J, Watson J. New Cross Hospital
Wolverhampton: Katreddy V, Khalid Y, Krishnasamy S, Nayak A U, Singh B

M. Newham University Hospital: Balakumar Y, Gelding S, Menon R,
Rayanagoudar G. NHS Tayside (Ninewells Hospital/Perth Royal
Infirmary): George P, Leese G. Northumbria Diabetes Service: Strey C.
Orpington Hospital: Casiglia D. Pendyffryn Medical Group: Morrison C L.
Pennine Acute Hospitals Trust: Adams L, Aherne D, Ahmad M, Allen G,
Anderson K, Asam M, Atherton L, Balmuri M, Benton M, Berry M J,
Bhatnagar D, Bood A, Broude H, Byrom J, Cheer K, Dang C, Emsley C, Farook
S, Fletcher M, Flight W, Garg R, Hafeez K, Hall D, Higham C, Holland K,
Hunsdale D, Jagadhish, Jani M, Jennings R, Jostel A, Joyce P, Kalavalapalli S,
Khan S, Khurana R, Kouta S, Kumar S, Lea S, Lewthwaite P, MacDonald L,
Malik I, Mawdsley J, McAllister G, Meredith K, Meth-Cohn D, Mishra B,
Moore J, Mustafa A, Narasimhan S, Naray S T K, Nazir K, Norris A, Nune A,
Picton M, Prakash P K, Prouten J, Rathur H, Roberts K, Rothwell N, Rowles S,
S Rashid S, Savage M, Shah S, Shingler W, Smith G, Smith K'V, Smithurst H,
S-Samavi M, Stott R, Sudagani J, Suliman M, Tarpey S, Taylor A, Taylor E,
Weaver A, West A, Wild J, Wiles P. Pilgrim Hospital: Htwe N, Jacob K.
Pontefract General Infirmary: Bissell J. QE 2 Hospital, Welwyn Garden
City: Ali S, Chirayath H, Darzy K, Ford M, George S, Kaplan F, Lecamwasam V,
Perera S, Qureshi S A, Scott R, Thay T, Winocour P, Wyman D, Zalin B.
Queens Romford: Khan K, Nkonge F. Roebuck House (Surgery 1): Dicker
C, Rowan J, White T. Rotherham General Hospital: Franke B, Muzulu S,
Salam S. Royal Blackburn Hospital: Demssie Y, Glew M, Jones G, Jostel, A,
Littley M, Mishra M, Prouten J, Ramtoola S, Wilkinson R. Royal Devon and
Exeter Hospital: Aziz A, Babiker T, Brooks A, Lockett H. Royal Gwent
Hospital: DaCruz T, Kamath C, Obuobie K. Royal Infirmary of Edinburgh:
Inkster B, McLaren J, Zammitt N. Royal United Hospital Bath: Allen K, Higgs
E, Naik S, Robinson A, Ward A. Royal Victoria Hospital Belfast: Cooke B,
Hunter S, McErlean U. Sandwell General Hospital (SWBH): Bhanderi S,
Davies P, Matthews J, Rock K, Sen Gupta P, Thong K Y. Sedlescombe House
Surgery St. Leonards-on-Sea: Cooper S, Joyce L, Kaliniecki J. Singleton
Hospital, Swansea: Udiawar M. Smethwick Medical Centre (GP) (SWBH):
Bhanderi S, Harrington J, Matthews J, Sen Gupta P. Southern General
Hospital: Gallagher S, Hutchieson A, Kennon B, Kernohan A, Semple C,
Struthers S. Southmead Hospital: Gaffar I. St Bartholomew's and The
London NHS Trust: Coppack S, Gouveia C, Khan R, Waugh J. St Georges
Hospital NHS Trust: Ahmed F W, Bano G, Firth P, Flanagan A, O'Brien J, Patel
N, Wilson Z. St John's Hospital Livingston: Adamson K, Teoh W L. St Marys
Hospital, IOW: Al-Mrayat M, Verlekar P. St Mary's Hospital, London:
Qureshi S A. St Stephens Gate Medical Practice (Norfolk PCT) (SSGMP):
Haylock C. Stepping Hill Hospital: Kong N, Mumby C. Stirling Community
Hospital (Stirling Royal Infirmary):, Barwell N, Bramley A, Buchanan L,
Currie J, Davidson E, Devlin K, Dewar L, Doig J, Kelly C, MacDonald P,
Mackenzie A, Mackintosh L, Peden N, Ryan L, Simpson C, Whitty H. Stobhill
Hospital, Glasgow: Acquah R, Drummond R, Gordon D, Leggett G,
MacEwen A, McKenzie J, McLaren J, Smith C. Stoke Mandeville: Stokes V.
The Ipswich Hospital: Astle J, Fowler D, Morris D, Parkinson C, Rayman G,
Thomas M. Torbay Hospital: Dimitropoulos |, Dyer R, Lissett K, Paisey R,
Smith J, Weekes C. Trafford General Hospital: George A, Hopewell L,

Snell A, Stephens W P. Tyrone County Hospital: Bradley P, Evans H, Hameed
A, Helmy A, McGirr B, Monaghan S, Patterson H. Ulster Hospital: Au S,
Brennan U, Carr S, Donnelly R, Harding J, Harper R, MacDonald P, Mcllwaine
W, McLaughlin D, Moore L, Mulligan C, Trinick T, Whitehead H. University
College Hospital, London: Lunken C, Patel D. University Hospital of
Durham: Kashif M. University Hospital of Hartlepool: Anthony S, ljaz S,
Jones S, Sinclair J, Worrall E. University Hospital of North Tees: Dobson M,
Macleod J, Manohar S P, Mehaffy J, Presgrave M, Pye S, Robinson M, Roper
N, Worrall E. Victoria Hospital Kirkcaldy (Kirkcaldy Acute Hospitals NHS
Trust): Burns D, Chalmers J, Duncan C. Warrior Square Surgery: Adams S,
Dunlop A, Ottaway L. West Suffolk Hospital: Clarke J, Moss A. Western
General Hospital: Inkster B, Kochhar R S, Mathur S, Mclaren, Zammitt N.
Western Isles Hospital: Achar K N. Westmoreland General Hospital:
Banerjee M, Obale B, Pearce D, Tong M. Wharfedale Hospital: Amery C.
Wiltshire NHS Primary Care Trust: Hall B, Hillier N. Wrexham Maelor:
Dixon A. Wythenshawe Hospital (UHSM): Younis N. Yeovil District
Hospital NHS Foundation Trust: Bickerton A, Crocker M, Pramodh S.
Ysbyty Ystrad Mynach: Premawardhana L D.
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