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With the pandemic of obesity, the frequency of severe obesity (SO) has expanded in an exponential way [1].
SO, by definition, is characterized by a body mass index (BMI) above 35 kg/m?, even though several modern
obesity physicians suggest that any kind of obesity deserves aggressive treatment, be it medical or surgical. SO is
a serious disease, and its burden is made heavier by the complications of obesity, metabolic, social, cardiovascular,
psychological, and by reduction in life expectancy [2,3]. The story of medical treatment of obesity starts in the late
years of the 19th century, and only in recent years has it become safe and effective [3,4]. The story of surgical
treatment is much shorter, beginning in the second half of the last century, and changes have substantially been
centered on rendering surgery more effective, safer, and simpler to do [5]. The problem remains that SO has been
considered one disease be it for surgeons or for physicians, while several lines of evidence have come to show that
there are several kinds of obesity and probably, they require different treatments or approaches. In other words,
we still must better understand what SO is to reach better results.

A. The different origin of obesity

Even within an epidemic, there are possible differences in the origin of SO, especially in their genetics [6,7],
and for instance, the response to surgical treatments can vary in different patients but seems to be identical in
identical twins [8,9].

B. Older and newer paradigms of medical treatment

Up to recent times, it was assumed that treatment of SO was unsuccessful, and that the goal to reach was
maintenance of the current weight, while the natural story of SO was of continuous increase of body weight [10].
This was probably due to several reasons, like poor efficacy and side-effects of effective treatments [3,4], or
inability to plan effective and long enough studies [11]. The diary is full of loss to follow-up in children and in
adults [11]. Fortunately, with the advent of new drugs, loss of weight is possible, in the same order of magnitude
that can be reached through metabolic/bariatric surgery (MBS) [12,13]. However, in contrast to MBS, medical
treatment works when continued and stops working when interrupted. With drugs and changes of lifestyle it was
also possible to prevent some of the complications of obesity, namely type II diabetes mellitus (metformin and
orlistat followed by other approaches) [14—19], and to reverse to some extent, clinical diabetes [20].

C. Outcomes of surgical treatments

For sure, MBS is more than one treatment. The advent of laparoscopic techniques has expanded the use of
MBS [5]. Several techniques are available, some older techniques have almost disappeared, and newer and simpler
techniques are now the most used; techniques are reversible, others, more demolitive are not reversible [5]. This
raises one concern: MBS has been shown very effective in young people, in adolescents; would it be advisable to
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use demolitive techniques at such ages, or it would be more advisable to postpone MBS or to use less demolitive
MBS techniques [21]? In contrast, delay in treatment in this young population may lead to progression of SO and
its complications. For optimal outcomes of MBS compliance of patients with MBS workup and post-surgery
follow up is needed, be it with older or with newer MBS techniques [22,23].

Metabolic/bariatric surgery (MBS) differs from medical treatment because of its durability of weight loss
with one treatment episode; for the future, combination of preoperative or post operative medical and surgical
therapy will still be of interest (see below). Mechanisms of action of MBS have been extensively studied and
clarified [24]. The greater effect of MBS is not through previously thought mechanisms of restriction and
malabsorption, but simply derives from the greater weight loss; greater and greater weight losses are accompanied
by progressive ameliorations of several metabolic derangements [25]; for similar weight losses, the effects of MBS
and medical treatment are similar [26], and response to medical treatment can predict response to MBS [27]. MBS
can revert various co-morbidities, and improves quality of life [20,28-31]; the question remains if MBS really puts
type Il diabetes in remission or only leads to resolution of clinical diabetes [32-34]. However, together with
resolution of diabetes, MBS is also able to prevent diabetes, and diabetic complications [19,35-38].

D. The preventive role of treatments on mortality

Medical treatment of SO has never proven able to prevent mortality in obesity [16—18], although new drugs
might be effective, given their effect in preventing cardiovascular diseases [39]. In contrast, various types of MBS
can prevent mortality [40,41]. Still, this does not seem to be a universal rule; for instance, the ability to prevent
mortality is valid only for patients above certain ages, not for younger patients [42]. Also, it is not clear if the
ability to prevent mortality is valid for all stage of SO, or only for patients without extreme SO.

E. The future treatment of severe obesity

To combine medical and surgical treatments or to consider them as alternative will be probably the main
issue of the future treatment of SO. With the advent of highly effective drugs for weight loss, one might think that
MBS is going to disappear. This is possible, but it is also possible that medical and surgical treatments will find
place in different kinds of SO; in the last years, prescription of newer drugs has increased more than 130%, while
BS has decreased 5% [43]. For instance, one might propose that lower degrees of SO will be managed through
medical treatment, and that higher degrees of MO will continue to receive MBS. It has been shown that in patients
with recurrent weight gain or suboptimal weight loss after MBS, medical treatment can restore weight loss [44].
On the other hand, pre-BS treatment of patients with extreme SO by medical treatment might induce a significant
pre-surgery weight loss, and help to reduce the risks of MBS for such patients [45,46].

These few observations indicate that the future of SO will be with a center for weight management that
focuses on the management of the disease, tailored to the individual patient, with no prejudice for medical or
surgical treatment. Different approaches might be more suitable for different patients, alone or combined.

Acknowledgement

The authors wish to thank Italian Ministry of Health for funding (to IRCCS MultiMedica) and Fondazione
Romeo ed Enrica Invernizzi (Milan, Italy) for the support.

Conflicts of Interest

The authors declare no conflict of interest.

References

Sturm, R. Increases in clinically severe obesity in the United States, 1986—2000. Arch. Intern. Med. 2003, 163, 2146-2148.

2. Prospective Studies Collaboration; Whitlock, G.; Lewington, S.; et al. Body-mass index and cause-specific mortality in
900,000 adults: Collaborative analyses of 57 prospective studies. Lancet 2009, 373, 1083-1096.

3.  Heymsfield, S.B.; Wadden, T.A. Mechanisms, Pathophysiology, and Management of Obesity. N. Engl. J. Med. 2017,
376, 254-266.

4. Martinussen, C.; Bojsen-Moller, K.N.; Svane, M.S.; et al. Emerging drugs for the treatment of obesity. Expert. Opin.
Emerg. Drugs 2017, 22, 87-99.

5. Phillips, B.T.; Shikora, S.A. The history of metabolic and bariatric surgery: Development of standards for patient safety
and efficacy. Metabolism 2018, 79, 97-107.

6. Crerand, C.E.; Wadden, T.A.; Sarwer, D.B.; et al. A comparison of weight histories in women with class III vs. class I-11
obesity. Obesity 2006, 14 (Suppl. 2), 63S—69S.

7. Chesi, A.; Grant, S.F.A. The Genetics of Pediatric Obesity. Trends Endocrinol. Metab. 2015, 26, 711-721.

2 of 4



La Sala et al. Nutr. Treat. Obes. 2025, 1(1), 1

8.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Hagedorn, J.C.; Morton, J.M. Nature versus nurture: Identical twins and bariatric surgery. Obes. Surg. 2007, 17, 728-731.
Menon, R.; Lockie, P. Examining identical twins undergoing bariatric surgery: The single anastomosis duodeno-ileal
bypass with sleeve gastrectomy (SADI-S) approach. J. Surg. Case Rep. 2024, 3, rjac192.

Hwalla, N.; Koleilat, M. Dietetic practice: The past, present and future. East Mediterr. Health J. 2004, 10, 716-730.
Ligthart, K.A.M.; Buitendijk, L.; Koes, B.W.; et al. The association between ethnicity, socioeconomic status and compliance
to pediatric weight-management interventions—A systematic review. Obes. Res. Clin. Pract. 2017, 11, 1-51.

Gasoyan, H.; Sarwer, D.B. Addressing insurance-related barriers to novel anti-obesity medications: Lessons to be learned
from bariatric surgery. Obesity 2022, 30, 2338-2339.

Jastreboff, A.M.; Aronne, L.J.; Ahmad, N.N.; et al. Tirzepatide Once Weekly for the Treatment of Obesity. N. Engl. J.
Med. 2022, 387, 205-216.

Knowler, W.C.; Barrett-Connor, E.; Fowler, S.E.; et al. Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin. N. Engl. J. Med. 2002, 346, 393-403.

Torgerson, J.S.; Hauptman, J.; Boldrin, M.N.; et al. XENical in the prevention of diabetes in obese subjects (XENDOS)
study: A randomized study of orlistat as an adjunct to lifestyle changes for the prevention of type 2 diabetes in obese
patients. Diabetes Care 2004, 27, 155-161.

Li, G.; Zhang, P.; Wang, J.; et al. The long-term effect of lifestyle interventions to prevent diabetes in the China Da Qing
Diabetes Prevention Study: A 20-year follow-up study. Lancet 2008, 371, 1783—1789.

Uusitupa, M.; Peltonen, M.; Lindstrom, J.; et al. Ten-year mortality and cardiovascular morbidity in the Finnish Diabetes
Prevention Study--secondary analysis of the randomized trial. PLoS ONE 2009, 4, e5656.

Look AHEAD Research Group; Wing, R.R.; Bolin, P.; et al. Cardiovascular effects of intensive lifestyle intervention in
type 2 diabetes. N. Engl. J. Med. 2013, 369, 145-154.

La Sala, L.; Pontiroli, A.E. Prevention of Diabetes and Cardiovascular Disease in Obesity. Int. J. Mol. Sci. 2020, 21, 8178.
Gloy, V.L.; Briel, M.; Bhatt, D.L.; et al. Bariatric surgery versus non-surgical treatment for obesity: A systematic review
and meta-analysis of randomised controlled trials. BMJ 2013, 347, £5934.

Jarvholm, K.; Janson, A.; Henfridsson, P.; et al. Metabolic and bariatric surgery for adolescents with severe obesity:
Benefits, risks, and specific considerations. Scand. J. Surg. 2024, 114, 95-106.

Pontiroli, A.E.; Fossati, A.; Vedani, P.; et al. Post-surgery adherence to scheduled visits and compliance, more than
personality disorders, predict outcome of bariatric restrictive surgery in morbidly obese patients. Obes. Surg. 2007, 17,
1492-1497.

Zhu, H.; Zhao, K.; Ren, Z.; et al. Determinants of Dietary Adherence Among Chinese Patients After Bariatric Surgery
Based on the Attitude-Social Influence-Efficacy Model. Obes. Surg. 2022, 32, 3064-3073.

Boido, A.; Ceriani, V.; Cetta, F.; et al. Bariatric surgery and prevention of cardiovascular events and mortality in morbid
obesity: Mechanisms of action and choice of surgery. Nutr. Metab. Cardiovasc. Dis. 2015, 25, 437-443.

Magkos, F.; Fraterrigo, G.; Yoshino, J.; et al. Effects of Moderate and Subsequent Progressive Weight Loss on Metabolic
Function and Adipose Tissue Biology in Humans with Obesity. Cell Metab. 2016, 23, 591-601.

Kulovitz, M.G.; Kolkmeyer, D.; Conn, C.A.; et al. Medical weight loss versus bariatric surgery: Does method affect body
composition and weight maintenance after 15% reduction in body weight? Nutrition 2014, 30, 49-54.

Azar, M.; Nikpay, M.; Harper, M.E.; et al. Can response to dietary restriction predict weight loss after Roux-en-Y
gastroplasty? Obesity 2016, 24, 805-811.

Pontiroli, A.E.; Pizzocri, P.; Saibene, A.; et al. Left ventricular hypertrophy and QT interval in obesity and in hypertension:
Effects of weight loss and of normalization of blood pressure. Int. J. Obes. Relat. Metab. Disord. 2004, 28, 118-123.
La Sala, L.; Tagliabue, E.; Vieira, E.; et al. High plasma renin activity associates with obesity-related diabetes and arterial
hypertension and predicts persistent hypertension after bariatric surgery. Cardiovasc. Diabetol. 2021, 20, 118.

Pontiroli, A.E.; Centofanti, L.; Le Roux, C.W.; et al. Effect of Prolonged and Substantial Weight Loss on Incident Atrial
Fibrillation: A Systematic Review and Meta-Analysis. Nutrients 2023, 15, 940.

Raaijmakers, L.C.; Pouwels, S.; Thomassen, S.E.; et al. Quality of life and bariatric surgery: A systematic review of
short- and long-term results and comparison with community norms. Eur. J. Clin. Nutr. 2017, 71, 441-449.

Aung, L.; Lee, W.J.; Chen, S.C.; et al. Bariatric Surgery for PatientsWith Early-Onset vs Late-Onset Type 2 Diabetes.
JAMA Surg. 2016, 151, 798-805.

Camastra, S.; Muscelli, E.; Gastaldelli, A.; et al. Long-term effects of bariatric surgery on meal disposal and B-cell
function in diabetic and nondiabetic patients. Diabetes 2013, 62, 3709-3717.

Astiarraga, B.; Gastaldelli, A.; Muscelli, E.; et al. Biliopancreatic diversion in nonobese patients with type 2 diabetes:
Impact and mechanisms. J. Clin. Endocrinol. Metab. 2013, 98, 2765-2773.

Pontiroli, A.E.; Folli, F.; Paganelli, M.; et al. Laparoscopic gastric banding prevents type 2 diabetes and arterial
hypertension and induces their remission in morbid obesity: A 4-year case-controlled study. Diabetes Care. 2005, 28,
2703-27009.

3 of 4



La Sala et al. Nutr. Treat. Obes. 2025, 1(1), 1

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Merlotti, C.; Morabito, A.; Pontiroli, A.E. Prevention of type 2 diabetes; a systematic review and meta-analysis of
different intervention strategies. Diabetes Obes. Metab. 2014, 16, 719-727.

Pontiroli, A.E.; Ceriani, V.; Sarro, G.; et al. Incidence of Diabetes Mellitus, Cardiovascular Diseases, and Cancer in
Patients Undergoing Malabsorptive Surgery (Biliopancreatic Diversion and Biliointestinal Bypass) vs. Medical
Treatment. Obes. Surg. 2019, 29, 935-942.

Merlotti, C.; Ceriani, V.; Morabito, A.; et al. Bariatric surgery and diabetic retinopathy: A systematic review and meta-
analysis of controlled clinical studies. Obes. Rev. 2017, 18, 309-316.

Anson, M.; Henney, A.E.; Broadwell, N.; et al. Incidence of new onset type 2 diabetes in adults living with obesity treated
with tirzepatide or semaglutide: Real world evidence from an international retrospective cohort study. EClinicalMedicine
2024, 75, 102777.

Pontiroli, A.E.; Morabito, A. Long-term prevention of mortality in morbid obesity through bariatric surgery—A
systematic review and meta-analysis of trials performed with gastric banding and gastric bypass. Ann. Surg. 2011, 253,
484-487.

Ceriani, V.; Sarro, G.; Micheletto, G.; et al. LAGB10 working group. Long-term mortality in obese subjects undergoing
malabsorptive surgery (biliopancreatic diversion and biliointestinal bypass) versus medical treatment. Int. J. Obes. 2019,
43, 1147-1153.

Pontiroli, A.E.; Ceriani, V.; Tagliabue, E. Compared with Controls, Bariatric Surgery Prevents Long-Term Mortality in
Persons with Obesity Only Above Median Age of Cohorts: A Systematic Review and Meta-Analysis. Obes. Surg. 2020,
30, 2487-2496.

Lin, K.; Mehrotra, A.; Tsai, T.C. Metabolic Bariatric Surgery in the Era of GLP-1 Receptor Agonists for Obesity
Management. JAMA Netw. Open 2024, 7, ¢2441380.

Cohen, R.V.; Busetto, L.; Levinson, R.; et al. International consensus position statement on the role of obesity
management medications in the context of metabolic bariatric surgery: Expert guideline by the International Federation
for the Surgery of Obesity and Metabolic Disorders (IFSO). Br. J. Surg. 2024, 111, znae283.

Ilanga, M.; Heard, J.C.; McClintic, J.; et al. Use of GLP-1 agonists in high risk patients prior to bariatric surgery: A
cohort study. Surg. Endosc. 2023, 37, 9509-9513.

Mathur, V.; Wasden, K.; Shin, T.H.; et al. Neoadjuvant Semaglutide, Bariatric Surgery Weight Loss, and Overall
Outcomes. JAMA Surg. 2025, 160, €250001.

4 of 4



