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1. Summary of the impact 
 
In the UK, type 2 diabetes (T2D) affects over 4.2 million people and the overall costs exceed £23 
billion. Although it was previously thought to be inevitably progressive, Newcastle research 
showed that remission of T2D was possible when it is diagnosed within 10 years. A specific low 
calorie diet returns insulin secretion to normal in approximately half of participants. This paradigm-
shifting research informed the 2016 WHO Global Report on Diabetes and the 2019 NHS Long 
Term Plan. In 2020, over 500 patients in England were enrolled in an NHS pilot scaling up 
Newcastle clinical trial techniques. Over the next 2 years, 5,000 patients will be enrolled into this 
pilot. A similar low calorie diet intervention has been implemented across Scotland. These pilots 
offer hope to millions of patients that their T2D can be reversed. 

2. Underpinning research 

Diabetes burden 
By 2040, approximately 642 million people (10% of the world’s population), are expected to be 
affected by diabetes. In the UK, about 4.7 million people live with diabetes, of which over 90% 
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have type 2 (T2D). The annual amount directly spent on diabetes treatment (including type 1), 
complications and associated diseases (including cardiovascular disease, kidney disease, 
retinopathy, amputation, neuropathy and depression) is over £23 billion. 

Identification of the cause of T2D 
Before Newcastle University research, the causative mechanism of T2D was unclear, although 
caloric restriction (for example through gastric surgery) was known to improve glucose control in 
some patients. The Twin Cycle hypothesis, proposed following research from Newcastle (R1, R2) 
and elsewhere, postulated that modest but prolonged excess calorie intake promotes a fatty liver 
and hepatic insulin resistance. The compensatory increase in insulin further stimulates conversion 
of sugar to fat in the liver, setting up a vicious cycle. This also increases liver output of plasma 
triglyceride. As a consequence, fatty acids delivered to and taken up by islets in the pancreas 
cause metabolic stress on the beta cells, decreasing their ability to produce insulin after meals. 
The hypothesis implies that a sudden decrease in calorie intake should decrease liver insulin 
resistance, with normalisation of overnight plasma glucose, and allow return of normal insulin 
secretion. 

Successful remission of T2D 
To test the Twin Cycle hypothesis, a practical and reproducible method of achieving 15kg weight 
loss in research participants within 8 weeks during everyday life was developed from clinical 
insight and previous study knowledge. Substantial weight loss was achieved and recorded in vivo. 
Detailed metabolic testing, coupled with new MRI techniques, determined the change in the fat 
content of the liver and pancreas (R3). The Counterpoint (R3) and Counterbalance (R4) studies 
used this 8 week, 600-800 calorie per day liquid diet to achieve successful T2D remission in 
patients and establish that:  

 Liver fat, fasting liver glucose production and fasting blood glucose levels normalise within 
a month. 

 Intra-pancreatic fat and first-phase insulin secretion (previously thought to be irreversibly 
lost in T2D) gradually returned to normal over 8 weeks, permitting post-meal control of 
blood glucose to be normalised and maintained over 8 months. 

Importantly, these studies established that T2D remission is achievable in 50% of patients 
diagnosed within 10 years, and that starting the diet closer to initial diagnosis improved remission 
success (90% response within 4 years of diagnosis, R4). 

DiRECT trial of T2D remission 
Following this success, Newcastle and colleagues from the University of Glasgow conducted the 
Diabetes Remission Clinical Trial (DiRECT), a cluster-randomised controlled trial designed to test 
diet applicability in a routine primary care setting (R5). A total of 306 patients with a time-after-
onset of less than six years were recruited from 49 GP surgeries in Scotland and North East 
England. Patients were given Counterweight-Plus, a specific low calorie diet (LCD) involving a 12 
week period of 800 calories a day, followed by food reintroduction and continued weight 
maintenance for a total of 12 months. After 12 months, 46% of LCD participants achieved 
remission (defined as glycated haemoglobin of less than 6.5% after 2 months off antidiabetic 
medication) contrasted with only 4% of the control group. In the intervention cohort, remission 
correlated with weight loss (R5), and a 2-year follow up of DiRECT patients showed that remission 
persisted in patients who maintained weight loss (R6). Studies on the Newcastle cohort of DiRECT 
confirmed the long term improvement in liver and pancreas function during remission of diabetes, 
and that weight regain (in a minority) caused accumulation of fat in liver and pancreas with 
redevelopment of diabetes, confirming the final aspect of the Twin Cycle Hypothesis.  
 
Newcastle research also disproved the widely-held belief that T2D is caused by death of beta 
cells, finding instead that these simply become “dormant”. R7 reported that the functional beta cell 
mass, decreased by 50% in diabetes, gradually returned to normal by 12 months then remained 
steady to 24 months. Secondly, R8 showed the shrunken pancreas typical of T2D gradually 
returned to normal. These findings explain why T2D can be reversed, and also why this is more 
likely in patients with shorter-term T2D. The impact of this paradigm-shifting research is described 
below. 
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4. Details of the impact 
 
Impacts on policy and health services 
Newcastle research informed several high-level policies, which underpinned subsequent impacts 
on health services. 
 
First, R2 informed the 2016 WHO Global Report on Diabetes (EV1), the first of its kind to discuss 
the global challenges facing diabetes treatment and current recommendations. Newcastle 
research supports the section on T2D remission through weight loss, stating “It has been 
suspected for some time that energy restriction through a very low-calorie diet can lead to the 
reduction of symptoms or to the reversal of hyperglycaemia typical of type 2 diabetes – the reversal 
may be maintained so long as weight is not regained [R2].” 
 
The Scottish Government’s 2018 framework (EV2) provides guidance to partners delivering a £42 
million 5-year strategy to combat T2D. Newcastle research on the potential for T2D remission (R3, 
R4) informs the background to “Level 3 – Targeted intervention”, and suggests DiRECT total diet 
replacement techniques (R5) as a successful strategy for T2D remission. The Scottish 
Government began implementation of the framework in 2018 in 3 early-adopter NHS Scotland 
Boards including the East region, Tayside and Ayrshire and Arran (EV3). By April 2019, all 14 
Boards were implementing the framework (EV4). Counterweight-Plus, the same diet replacement 
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formula provided during the DiRECT study, is the only programme currently recommended by 
NHS Scotland for eligible patients and, as of the end of 2020, is used by 13 Boards (EV3, EV4). 
 
The 2019 NHS Long-Term Plan cites R5 in section 2.17: “some people with type 2 diabetes can 
achieve remission through adoption of a very low calorie diet. This allowed nearly half of patients 
to stop taking anti-diabetic drugs and still achieve non-diabetic range glucose levels [R5]”. 
Furthermore, the document commits to an NHS programme which uses diet as an intervention for 
T2D. “We will therefore test an NHS programme supporting very low calorie diets for obese people 
with type 2 diabetes” (EV5). 
 
NHS England began this low calorie diet (LCD) pilot programme in September 2020, delayed from 
March 2020 due to the COVID-19 pandemic. The pilot is a joint initiative between NHS England, 
Public Health England and Diabetes UK to test LCDs and total diet replacement (TDR) approaches 
informed by DiRECT on a nationwide scale, to achieve T2D remission (EV6a, EV7). 
 
Impacts on patients and healthcare providers 
Ultimately, the goal of the NHS pilot and Scottish implementation is to treat patients. The NHS 
LCD programme is committed to recruiting 5,000 patients to the implementation pilot over 2 years: 
as of December 31st 2020, around 500 patients have been enrolled and begun remission 
intervention (EV7). The 10 NHS England LCD pilot sites are supported by service providers and 
as an example of the impacts to them, Momenta Newcastle Ltd (the Birmingham and Solihull CCG 
provider) confirms that the 3-phase DiRECT model is the core of the intervention, delivered as “20 
group sessions plus an individual phone call in three phases over 12 months to groups of up to 15 
participants” (EV8).  
 
Although national data for Scotland is not yet available, 500 patients were anticipated in 2019-
2020 (EV4). In 2020, 77 patients were enrolled in the East region NHS board (47% of the region’s 
T2D patients), with 15 completing TDR and achieving a median weight reduction of 19kg 6 months 
after returning to a normal diet (EV9). Enrolment in both countries was delayed due to the COVID-
19 pandemic, reducing patient numbers, but enrolment has now resumed (EV3, EV7). 

A survey of GPs from 19 practices in Scotland and Tyneside who participated in DiRECT found 
that 90% have consequently changed their routine treatment of T2D patients (EV10). Comments 
included an increased focus on recommending weight loss and lifestyle changes as a method of 
diabetes treatment, especially in newly-diagnosed patients. 

DiRECT findings have also expanded beyond the NHS to inform diabetes remission programmes 
delivered by other healthcare providers. One example is Diabetes 800 from Oviva (EV11), and 
since it is delivered digitally patients can be given personalised feedback. Since January 2020, 52 
people from the Wolverhampton and East Riding CCGs have used this programme (EV11). 

Economic impacts 
Counterweight Ltd., a spin-out of Robert Gordon University, provided the specially formulated 
Counterweight-Plus LCD for DiRECT in 2014. Following involvement with other research projects, 
Counterweight Ltd. was incorporated as a new company in March 2018. The CEO confirms that 
“Without DiRECT and the wide coverage of the results, Counterweight Limited would not now 
exist, nor would the company have been in a position to raise any funds” (EV4). A small company, 
as of 2020 they directly employ 7 people but also outsource services to a network of 150 
Counterweight-trained freelance dietitians. Counterweight Ltd. provide Counterweight-Plus to 13 
NHS Scotland Boards and hold contracts to support several NHS weight-management teams in 
England and Wales (EV4). 

Impacts on education about T2D remission 
Remission of T2D has been met with considerable enthusiasm from charities and patient groups. 
In 2017, independent research by the James Lind Foundation for Diabetes UK, the leading UK 
diabetes charity, found that diabetes remission was the most important research question for 
people with type 2 diabetes (EV6b). Diabetes UK has since made remission one of their four 
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priorities and included it as a key part of their research strategy (EV6a). Diabetes UK have also 
made significant updates to information provided to the general public and practitioners, such as 
a freely available “Information Prescription” document used by primary care staff when discussing 
T2D remission with patients. They have fully updated their website, adding pages explaining the 
results of DiRECT and including resources on T2D remission. These pages were accessed 
380,000 times between January 2019 and 30th June 2020 (EV6a). 

In summary 
Newcastle research determined the cause of T2D and showed that remission is possible through 
an LCD, and that the DiRECT intervention framework provides suitable strategies at the clinical 
level. Following high-level policy changes, DiRECT principles have been implemented across 
Scotland and are being trialled at 10 NHS England sites, supporting thousands of patients with 
T2D. 
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