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Conventional	View	of	Diabetes

https://diabetes.medicinematters.com/complications/diabetic-foot/diabetic-complications/15490418



DeFronzo R.A.	Diabetes	2009;	58(4):	773–95	

The	Ominous	
Octet



Taylor	R.	et	al.	Lancet	Diabetes	Endocrinol 2019;7:	726–36	

The	Twin-Cycle	Hypothesis



Definition	of	T2D	remission
• American	Diabetes	Association	

• HbA1c	<6.5%	(48	mmol/mol)

• Remains	at	that	level	for	at	least	3	months	

• Without	continuation	of	the	usual	anti-hyperglycaemic agents

Riddle	M.C.	et	al.	Diabetes	Care	2021;44:2438–2444	



The	Look	AHEAD	Study
• 5,145	overweight	or	obese	patients	with	type	2	diabetes	

• An	intensive	lifestyle	intervention	(intervention	group)	or	to	receive	
diabetes	support	and	education	(control	group)

• Median	follow-up	was	9.6	years	

• Weight	loss	was	greater	in	the	intervention	group	than	in	the	control	group	
throughout	the	study	
• 8.6%	vs.	0.7%	at	1	year

• 6.0%	vs.	3.5%	at	study	end
N	Engl J	Med	2013;369:145-54.

T2D	remission	rate	in	intervention	group
• 11.5%	at	1	year
• 7.3%	at	4	years
• Modest	weight	loss	achieved	
• Wide	range	of	T2D	duration



• 49	primary	care	practices	in	Scotland	

• Weight	management	programme

(intervention)	or	best-practice	care	by	

guidelines	(control)	

• Individuals	aged	20–65	years	

• Diagnosed	with	T2D within	the	past	6	years

• BMI	of	27–45	kg/m2

• Not	receiving	insulin
Lean M.E.J.	et	al.	Lancet 2018;	391:	541–51	

The	Diabetes	Remission	Clinical	Trial	(DiRECT)	



Lean M.E.J.	et	al.	Lancet 2018;	391:	541–51	

Mean	weight	loss:
• Intervention	group	10	±8	kg
• Control	group	1	±3.7	kg



Lean M.E.J.	et	al.	Lancet 2018;	391:	541–51	

T2D	remission	rate	
• At	1	year:	46%
• At	2	years:	36%



Taylor	R.	et	al.	Lancet	Diabetes	Endocrinol 2019;7:	726–36
Magkos F.	et	al.	Nat Rev Endocrinol.	2020	Oct;16(10):545-555.



Taylor	R.	et	al.	Lancet	Diabetes	Endocrinol 2019;7:	726–36	

Different	people	have	
different	fat	thresholds

The	Twin-Cycle	Hypothesis



What	Asians	differ	from	
Caucasians	in	terms	of	T2DM?



• India	and	China	account	for	nearly	half	of	the	global	number	of	people	with	T2DM

• Compared	with	European	people,	Indian	and	Chinese	people	seem	to	be:

• Generally	younger	ages	at	diagnosis

• Lower	β-cell	function

• Lower	insulin	resistance	

• Lower	BMI

Nat Rev	Endocrinol. 2022	Jul;18(7):413-432.



Ann.	N.Y.	Acad.	Sci.	1281	(2013)	64–91	

• East	Asians	develop	T2DM	at	

much	lower	BMI	than	Caucasians

• Obesity	associated	T2DM	risk	

• a	2.5- to	3-fold	in	Asians	

• A	6- to	8-fold	in	a	U.S.	

population

• Younger	onset	(3	years	lower)	

• Beta-cell	dysfunction	

• Visceral	fat

• More	insulin	resistance

• White	rice	consumption	



BMJ	2012;344:e1454	doi:	10.1136/bmj.e1454	

White	rice	consumption:

• Asians:	3	- 4	servings/day

• Western:	1	- 2	servings/week

The	pooled	relative	risk:

• Asians:	1.55	(95%	CI	1.20	- 2.01)	

• Western:	1.12	(0.94	- 1.33)



BMJ	2012;344:e1454	doi:	10.1136/bmj.e1454	

For	each	serving	per	day	increment	of	

white	rice	intake,	the	relative	risk	of	

T2DM	was	1.11	(1.08	to	1.14)



Lancet	Planet	Health. 2018	Aug;2(8):e353-e368.



Lancet	Planet	Health. 2018	Aug;2(8):e353-e368.



Lancet	Planet	Health. 2018	Aug;2(8):e353-e368.



What	Asians	differ	from	Caucasians	
in	terms	of	T2DM?

• Younger	ages	at	diagnosis

• Lower	BMI

• More	impaired	β-cell	function

• Different	fat	distribution	

• Higher	visceral	fat	

Dietary	pattern

• Lower	energy

• Higher	CHO	consumption	

• White	rice

• Lower	protein	



18	– 50	years,	Middle	East	and	north	Africa	region
Diabetes	duration	≤3	years	(mean	21	months)

BMI	≥27	kg/m2	(mean	35	kg/m2)

Intensive	lifestyle
n	=	79

Usual	care
n	=	79	

Intensive	lifestyle	intervention
• A	12-week	total	diet	replacement	phase	

(800	kcal/day)
• Followed	by	a	12-week	food	reintroduction	

phase
• All	diabetes	medications	were	discontinued

Lancet	Diabetes	Endocrinol 2020;	8:	477–489	



Lancet	Diabetes	Endocrinol 2020;	8:	477–489	

Average	weight	loss
• Intervention	12	kg
• Control	4	kg

T2D	remission	rate
• Intervention	61%
• Control	12%



Food	Sci Nutr.	2019;7:1113–1122.	

Age was	48	± 1.7	years	(range,	33–59)	

DM	duration	<10	years	(median	2.0)

BMI	23–30	kg/m2 (BMI	27.7	kg/m2)



Food	Sci Nutr.	2019;7:1113–1122.	

At	12	months,	DM	remission	was	achieved	in	
approximately	30%.	



Ann	Palliat Med	2022;11(4):1462-1472	

<20	years	after	T2DM	diagnosis	
≥6	months	treatment	with	oral	anti-diabetic	drugs

without	serious	complications
no	history	of	insulin	use.	

Obesity	group	
(BMI	≥25	kg/m2)	

n	=	31

Lean	group	
(BMI	<25	kg/m2)

n	=	77	

Lifestyle-medicine	intervention
• Withdrawal	of	anti-diabetic	drugs	
• 1st month,	a	low-carbohydrate	diet	
(35–40%	carbohydrate,	20–30%	protein,	and	
30–45%	fat);	
• 1,800 kcal/day	for	the	lean	group
• 700–900 kcal/day	for	the	obese	group	

• 2nd – 6th month,	stepped	normal	construction	diet	
50–55%	carbohydrate,	15–20%	protein,	and	
20–30%	fat;	30–35	kcal/kg/day	



Ann	Palliat Med	2022;11(4):1462-1472	

A	reduced	visceral	fat	was	strongly	associated	with	decreases	in	A1C	levels



The	national	Acceptable	Macronutrient	Distribution	

Range	(AMDR)	for	adults:	

• Carbohydrates 45–65%	of	total	calories	

• Protein	5–15%	

• Fat	15–35%

For	remission/prevention	of	T2D

• A	lower	range	of	carbohydrate	intake	(49–56%E)

• A higher	range	of	protein	(14–20%E)

• A narrower	range	of	fat	intake (21–27%E)



Who	will	get	T2DM	remission?

Preserved	beta-cell	
function

Young	age

Short	duration	of	
T2DM

Fewer	anti-
hyperglycemic	agents

No	insulin



How	to	get	T2DM	remission?

T2DM	remission

Significant	
weight	loss

Weight	loss	
maintenance

Low	carbohydrates,	
high	protein	diet?



Thank	you	very	much.


