Reviews/Commentaries/ADA Statements

Surgery as an Effective Early
Intervention for Diabesity

Why the reluctance?
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e are currently in the midst of

two closely linked epidemics:

type 2 diabetes and obesity (1,2).
At the present time, it is estimated that
190 million people worldwide have dia-
betes and that this will increase to 324
million by 2025 (3). This epidemic is tak-
ing place in both developed and develop-
ing nations. In the U.S. alone, at least 16
million people have type 2 diabetes, with
1 million more diagnosed annually (4).
Obesity is also increasing at alarming
rates. In the U.S., the majority diagnosed
with type 2 diabetes are overweight, with
50% obese (i.e., BMI >30 kg/mz) and 9%
morbidly obese (BMI >40 kg/m?) (5).

There is a strong relationship between
obesity and type 2 diabetes, and the term
“diabesity” has been coined to suggest a
single problem (6,7). A substantial por-
tion of the health costs attributed to obe-
sity is related to type 2 diabetes (8). The
socioeconomic impact of type 2 diabetes
and its complications are substantial to
individuals and their families and to soci-
ety (9). In particular, it is an inexorably
progressive disease, leading to deteriora-
tion in multiple organs and systems, and
is the most common cause of adult blind-
ness, limb amputations, and renal failure
in western communities, as well as the
leading independent risk factor for coro-
nary artery disease (10).

Prevention of this diabesity epidemic
through effective public health lifestyle
and environmental initiatives to change
the population’s dietary and movement

behaviors should be of highest priority
(2). For those already suffering from di-
abesity, effective treatment is important.
A therapy that provides remission of both
diabetes and obesity should attract enor-
mous interest and activity.

Theoretically, weight loss is such a
therapy (11,12). However, although in-
tentional weight loss through diet and ex-
ercise is associated with better control,
fewer complications, and reduced mortal-
ity (12-14), achieving and sustaining
weight loss in those with type 2 diabetes
has been an elusive goal (15). Poor weight
loss outcomes for those with type 2 dia-
betes have been consistently demon-
strated with the standard range of weight
loss methods of less food consumption,
increased exercise and activity, behavioral
modifications, very-low-calorie diets, and
pharmacotherapy (16-18). As a result,
current type 2 diabetes treatment guide-
lines are more likely to include the goal of
weight “control” rather than weight
“loss.”

Where can physicians look for effec-
tive therapy in severely obese (BMI >35
kg/m?) type 2 diabetic patients who are
unable to achieve and sustain significant
improvement through intensive lifestyle
change and weight loss?

We believe that bariatric surgery has
an important role and should be recom-
mended as an early intervention in the
management of severely obese subjects
with type 2 diabetes if intensive lifestyle
interventions fail to achieve and maintain
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significant weight loss. Recent publica-
tions have confirmed earlier research that
substantial and durable weight loss is
achieved by current bariatric surgical pro-
cedures and that all these procedures pro-
vide a strongly beneficial effect in subjects
with type 2 diabetes.

An early study to show this clinical
improvement consisted of 608 patients
followed for up to 14 years after a Green-
ville-type open gastric bypass (19).
Weight loss was 55% of excess weight at
10 years and 49% at 14 years. There were
146 type 2 diabetic patients, and 121
(83%) achieved and maintained a nondi-
abetic clinical state with normal fasting
plasma glucose, GHb, and serum insulin
levels. Additionally, 150 of 152 patients
with impaired glucose tolerance became
normoglycemic. The weight loss was ac-
companied by major improvements or
resolution of other obesity-related comor-
bidities, including hypertension, sleep
apnea, and infertility. This study also
showed a significant reduction in mortal-
ity in the patients treated surgically when
compared with a similar morbidly obese
group who did not proceed with opera-
tion, principally due to reduced cardio-
vascular deaths (14). However, remission
of type 2 diabetes was less likely in older
subjects and in those who had a longer
history of type 2 diabetes (20). In ad-
dition, the authors of this study have
hypothesized that the diversionary com-
ponent of some bariatric procedures may
provide benefit beyond that of weight loss
Q.

Others have confirmed that major
weight loss has been associated with du-
rable remission of diabetes in 86% of sub-
jects 5-7 years after the gastric bypass
procedure (22). The Swedish Obese Sub-
jects Study Group (23) reported similar
major reductions in the prevalence of type
2 diabetes after gastroplasty. This study
involved subjects electing to undergo a
restrictive bariatric surgical procedure,
who were then compared with well-
matched control subjects. A major reduc-
tion in the prevalence of type 2 diabetes at
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2, 8, and now 10 years after the surgical
intervention was reported (23,24).

An Australian study of type 2 diabetic
subjects after laparoscopic adjustable gas-
tric banding found, using strict criteria, a
64% remission in type 2 diabetes 1 year
after surgery, major improvements in
blood glucose control in 26%, and little
change in 10% (25). Remission was pre-
dicted by greater weight loss and a shorter
history of diabetes (pseudo 1 = 0.44, P <
0.001). Further analysis showed that im-
provement in insulin sensitivity following
surgery was best predicted by the extent
of weight loss. Improvement in B-cell
function, however, was predicted by a
shorter history of diabetes (26). Of those
with preoperative impaired fasting glu-
cose, 95% became normoglycemic and
none have gone on to develop type 2 di-
abetes over a follow-up period of up to 4
years. This represents a zero progression
to type 2 diabetes in 114 patient-years
(25). Weight loss was also accompanied
by major improvements in dyslipidemia,
blood pressure, sleep apnea, depression,
body image, and quality of life. This
group has also reported the durability of
both weight loss and improved glycemic
control after laparoscopic adjustable gas-
tric banding (27).

More recently, the effect of weight
loss following laparoscopic Roux-en-Y
gastric bypass (LRYGB) in 192 severely
obese patients with type 2 diabetes or im-
paired fasting glucose has been reported.
Clinical remission of those with type 2
diabetes occurred in 83% of patients,
and the remaining 17% improved signif-
icantly. This study found that a shorter
history of diabetes and milder disease was
associated with an increased likelihood of
remission (28).

A key finding of these studies is the
significantly greater likelihood of com-
plete remission if the patient has a shorter
history of diabetes. This is to be expected,
given the progressive deterioration of
B-cell function (29,30) that characterizes
this disease. The glucotoxicity associated
with diabetes, especially if poorly con-
trolled, accelerates B-cell failure. This
produces a vicious cycle of deteriorating
glycemic control and the need for more
and more hypoglycemic therapy. There is
a reversible component of $-cell deterio-
ration, with weight loss improving (3-cell
responsiveness to glucose (31,32). If the
bariatric surgical procedure is performed
before irreversible B-cell failure has oc-

curred, then durable weight loss will be
accompanied by a high likelihood of long-
term remission (19,22).

There have been major advances in
bariatric surgery over the last 10 years
with the application of the laparoscopic
approach and the introduction of adjust-
able gastric banding. Despite these im-
provements of reduced invasiveness and
increased safety and efficacy, as well as the
overwhelming evidence of a beneficial ef-
fect, it is disappointing to note that bari-
atric surgery is not generally considered a
core element in the management of type 2
diabetes, with major reviews of therapy
failing to mention this option (33,34).
The reasons may include perceptions of
invasiveness, risk and cost associated with
surgical therapy, traditional divisions be-
tween medical and surgical therapy with
type 2 diabetes very much regarded as a
medical disease, an acceptance that diabe-
tes is a disease worthy of treatment but
that obesity may not be, and perhaps a
willingness to simply wait and hope for
the development of a drug with a similar
effect. It may also relate to inadequate ev-
idence collection, communication, and
guidance from bariatric surgical organiza-
tions that have tended to specify those in
whom surgical therapy may be consid-
ered rather than to clearly define groups
in whom referral for surgical therapy is
recommended—an important difference.

Providing an appropriate level of evi-
dence is problematic with surgical proce-
dures. There are inherent ethical and legal
difficulties with randomized controlled
trials in providing true placebo groups,
and many excellent surgical treatments
become standard care without being sub-
jected to the rigors of randomized con-
trolled trials. The treatment effects of
surgical therapy often rely on the weight
of evidence from well-conducted obser-
vational or cohort studies. The consider-
able treatment effect demonstrated by
many bariatric surgical observational
studies is overwhelming, and the risk of
overestimating treatment effect is low
(35,36). On the other hand, unblinded
randomized controlled trials are feasible,
and comparisons of obese diabetic sub-
jects treated surgically with those receiv-
ing conventional therapy are urgently
needed.

Early and intensive treatment of type
2 diabetes reduces morbidity, mortality,
poor quality of life, and the deterioration
of pancreatic B-cell function (29,37-39).

Dixon and Associates

Despite enthusiastic attempts to improve
metabolic factors, blood pressure, and
weight control through intensive lifestyle
change and multiple drug therapy, failure
is common and costs considerable (40).
Unfortunately, with the exception of met-
formin and acarbose, hypoglycemic med-
ications, including insulin, often lead
to weight gain. The currently available
weight loss medications, such as orlistat
or sibutramine, provide significant but
small weight loss that may not be sus-
tained, and the role of these medications
in the management of type 2 diabetes has
not been established (41).

Substantial and sustained weight loss
should be considered a first-line therapy
for the severely obese patient diagnosed
with type 2 diabetes. While randomized
controlled trials involving obesity surgery
are needed, evidence of the effects of bari-
atric surgery on type 2 diabetes is strong
and, importantly, the earlier the interven-
tion, the greater the chance of remission
through retrieval and retention of B-cell
function. We recommend that bariatric
surgery be discussed with all severely
obese type 2 diabetic subjects (BMI >35
kg/m*) who have not adequately re-
sponded to intensive lifestyle measures to
control weight.

References

1. Mokdad AH, Bowman BA, Ford ES, Vini-
cor F, Marks JS, Koplan JP: The continu-
ing epidemics of obesity and diabetes in
the United States. JAMA 286:1195-1200,
2001

2. Zimmet P, Alberti KG, Shaw J: Global and
societal implications of the diabetes epi-
demic. Nature 414:782-787, 2001

3. Sicree R, Shaw ], Zimmet P: The global
burden of diabetes. In Diabetes Atlas. 2nd
ed. Gan D, Ed. Brussels, International Di-
abetes Federation, 2003, p. 15-71

4. Mokdad AH, Ford ES, Bowman BA, Dietz
WH, Vinicor F, Bales VS, Marks JS: Prev-
alence of obesity, diabetes, and obesity-
related health risk factors, 2001. JAMA
289:76-79, 2003

5. Leibson CL, Williamson DF, Melton LJ
3rd, Palumbo PJ, Smith SA, Ransom
JE, Schilling PL, Narayan KM: Temporal
trends in BMI among adults with diabe-
tes. Diabetes Care 24:1584-1589, 2001

6. From the NIH: successful diet and exer-
cise therapy is conducted in Vermont for
“diabesity. ” JAMA 243:519-520, 1980

7. Astrup A, Finer N: Redefining type 2 dia-
betes: ‘diabesity’ or obesity dependent di-
abetes mellitus’? (Review). Obes Rev 1:57—
59, 2000

DiaBETES CARE, VOLUME 28, NUMBER 2, FEBRUARY 2005

473

#20¢ Idy 01 uo 3sanb Aq 4pd-z.¥000502009PZ/LY6S99/2.L/2/8Z/sPd-8]01IE/21ED/WOD IIEYIISAIS BPE//:d}Y WO papEOUMOQ



|
Commentary

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Birmingham CL, Muller JL, Palepu A,
Spinelli JJ, Anis AH: The cost of obesity in
Canada. CMAJ 160:483-488, 1999

. Hogan P, Dall T, Nikolov P: Economic

costs of diabetes in the U.S. in 2002. Dia-
betes Care 26:917-932, 2003

National Institute of Diabetes and Diges-
tiveand Kidney Diseases: National diabe-
tes statistics: complications of diabetes
in the United States [article online], 2004.
Available at http://diabetes.niddk.nih.
gov/dm/pubs/statistics/index.htm#13.
Accessed 10 May 2004

Tuomilehto J, Lindstrom J, Eriksson JG,
Valle TT, Hamalainen H, Ilanne-Parikka
P, Keinanen-Kiukaanniemi S, Laakso M,
Louheranta A, Rastas M, Salminen V,
Uusitupa M: Prevention of type 2 diabetes
mellitus by changes in lifestyle among
subjects with impaired glucose tolerance.
N Engl ] Med 344:1343-1350, 2001
Eriksson KF, Lindgarde F: Prevention of
type 2 (non-insulin-dependent) diabetes
mellitus by diet and physical exercise: the
6-year Malmo feasibility study. Diabetolo-
gia 34:891-898, 1991

Williamson DF, Thompson TJ, Thun M,
Flanders D, Pamuk E, Byers T: Intentional
weight loss and mortality among over-
weight individuals with diabetes. Diabetes
Care 23:1499-1504, 2000

MacDonald KGJr, Long SD, Swanson MS,
Brown BM, Morris P, Dohm GL, Pories
WIJ: The gastric bypass operation reduces
the progression and mortality of non-in-
sulin-dependent diabetes mellitus. | Gas-
trointest Surg 1:213-220, 1997

Zimmet P, Shaw J, Alberti KG: Preventing
type 2 diabetes and the dysmetabolic syn-
drome in the real world: a realistic view.
Diabet Med 20:693-702, 2003

Wing RR, Marcus MD, Epstein LH, Salata
R: Type II diabetic subjects lose less
weight than their overweight nondiabetic
spouses. Diabetes Care 10:563-566, 1987
Khan MA, St. Peter JV, Breen GA, Hartley
GG, Vessey JT: Diabetes disease stage pre-
dicts weight loss outcomes with long-
term appetite suppressants. Obes Res 8:
43-48, 2000

Dixon JB, Dixon ME, O’Brien PE: Pre-
operative predictors of weight loss at 1-
year after Lap-Band surgery. Obes Surg 11:
200-207, 2001

Pories W], Swanson MS, MacDonald KG,
Long SB, Morris PG, Brown BM, Barakat
HA, deRamon RA, Israel G, Dolezal JM, et
al: Who would have thought it? An oper-
ation proves to be the most effective ther-
apy for adult-onset diabetes mellitus.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

Ann Surg 222:339-350, 1995 [discussion
350-332]

Pories W], MacDonald KG Jr, Morgan EJ,
Sinha MK, Dohm GL, Swanson MS, Bara-
kat HA, Khazanie PG, Leggett-Frazier N,
Long SD, et al: Surgical treatment of
obesity and its effect on diabetes: 10-y
follow-up. Am J Clin Nutr 55:5825-585S,
1992

Pories W], Albrecht RJ: Etiology of type
11 diabetes mellitus: role of the foregut.
World J Surg 25:527-531, 2001
Sugerman HJ, Wolfe LG, Sica DA, Clore
JN: Diabetes and hypertension in severe
obesity and effects of gastric bypass-in-
duced weight loss. Ann Surg 237:751—
756, 2003 [discussion 757-758]
Sjostrom CD, Lissner L, Wedel H, Sjo-
strom L: Reduction in incidence of diabe-
tes, hypertension and lipid disturbances
after intentional weight loss induced by
bariatric surgery: the SOS Intervention
Study. Obes Res 7:477-484, 1999
Torgerson JS: Swedish obese subjects:
where are we now? (Abstract). Int ] Obes
27:19, 2003

Dixon JB, O'Brien P: Health outcomes of
severely obese type 2 diabetic subjects 1
year after laparoscopic adjustable gastric
banding. Diabetes Care 25:358-363, 2002
Dixon JB, Dixon AF, O’Brien PE: Im-
provements in insulin sensitivity and be-
ta-cell function (HOMA) with weight loss
in the severely obese. Diabet Med 20:127—
134, 2003

Dixon J, O'Brien P: Weight loss following
laparoscopic adjustable gastric band sur-
gery produces sustained improvements in
fasting plasma glucose and indirect mea-
sures of insulin resistance (Abstract). Di-
abetes 52:A75, 2003

Schauer PR, Burguera B, Ikramuddin
S, Cottam D, Gourash W, Hamad G, Eid
GM, Mattar S, Ramanathan R, Barinas-
Mitchel E, Rao RH, Kuller L, Kelley D:
Effect of laparoscopic Roux-en Y gastric
bypass on type 2 diabetes mellitus. Ann
Surg 238:467-485, 2003

U.K. Prospective Diabetes Study Group:
UKPDS16: U.K. Prospective Diabetes
Study 16: overview of 6 years’ therapy of
type 11 diabetes: a progressive disease. Di-
abetes 44:1249-1258, 1995

Clauson P, Linnarsson R, Gottsater A,
Sundkvist G, Grill V: Relationships
between diabetes duration, metabolic
control and beta-cell function in a rep-
resentative population of type 2 diabetic
patients in Sweden. Diabet Med 11:794—
801, 1994

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Polonsky KS, Gumbiner B, Ostrega D,
Griver K, Tager H, Henry RR: Alterations
in immunoreactive proinsulin and insu-
lin clearance induced by weight loss in
NIDDM. Diabetes 43:871-877, 1994
Gumbiner B, Van Cauter E, Beltz WF,
Ditzler TM, Griver K, Polonsky KS, Henry
RR: Abnormalities of insulin pulsatility
and glucose oscillations during meals in
obese noninsulin-dependent diabetic pa-
tients: effects of weight reduction. J Clin
Endocrinol Metab 81:2061-2068, 1996
Nathan DM: Clinical practice: initial man-
agement of glycemia in type 2 diabetes
mellitus. N Engl | Med 347:1342-1349,
2002

American Diabetes Association: Stan-
dards of medical care in diabetes (Position
Statement). Diabetes Care 27 (Suppl. 1):
S15-835, 2004

Benson K, Hartz AJ: A comparison of
observational studies and randomized,
controlled trials. N Engl ] Med 342:1878—
1886, 2000

Concato J, Shah N, Horwitz RI: Random-
ized, controlled trials, observational stud-
ies, and the hierarchy of research designs.
N Engl ] Med 342:1887-1892, 2000

UK Prospective Diabetes Study (UKPDS)
Group: UKPDS33: intensive blood-glucose
control with sulphonylureas or insulin
compared with conventional treatment
and risk of complications in patients with
type 2 diabetes (UKPDS 33). Lancet 352:
837-853, 1998

UK Prospective Diabetes Study Group:
UKPDS37: quality of life in type 2 diabetic
patients is affected by complications but
not by intensive policies to improve blood
glucose or blood pressure control (UK-
PDS 37). Diabetes Care 22:1125-1136,
1999

UK Prospective Diabetes Study Group:
UKPDS38: tight blood pressure control
and risk of macrovascular and microvas-
cular complications in type 2 diabetes:
UKPDS 38. BMJ 317:703-713, 1998
Brandle M, Zhou H, Smith BR, Marriott D,
Burke R, Tabaei BP, Brown MB, Herman
WH: The direct medical cost of type 2
diabetes. Diabetes Care 26:2300-2304,
2003

Norris S, Zhang X, Avenell A, Gregg E,
Schmid C, Lau J: Efficacy for pharmcco-
therapy for weight loss for adults with
type 2 diabetes mellitis: a systematic re-
view and meta-analysis (Abstract). Diabe-
tes 52:A557, 2003

474

DiaBETES CARE, VOLUME 28, NUMBER 2, FEBRUARY 2005

#20¢ Idy 01 uo 3sanb Aq 4pd-z.¥000502009PZ/LY6S99/2.L/2/8Z/sPd-8]01IE/21ED/WOD IIEYIISAIS BPE//:d}Y WO papEOUMOQ



