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Obesity in Type 1 Diabetes
Does Bariatric Surgery Have a Role?

O
besity is a chronic disease with a pandemic dimension in the 
Western world, both in developed and developing countries, 
and is currently one of the most challenging public health 
issues. In Spain, the estimated prevalence of overweight in 
the adult population is 39.3%, and obesity (body mass index 

[BMI] >30 kg/m²) is 21.6% (22.8% in men and 20.5% in women), and it 
increases with age.1 The prevalence of obesity in people with type 1 

diabetes mellitus (T1DM) has increased over the past decades. Lar-
ge population-based registries, such as SEARCH, T1DM Exchange, 
the European Diabetes Patienten Verlaufsdokumentation registry, 
and the SWEET registry, have estimated the prevalence of overwei-
ght and obesity to be between 15.3-36%. A recent study conducted 
in Catalonia (SIDIAP database) estimated the prevalence of obesity 
in people with T1DM at 18%.2
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CONSEQUENCES OF EXCESS WEIGHT 
IN T1DM
Excessive weight gain in individuals 
with T1DM is associated with the deve-
lopment of central adiposity, insulin re-
sistance, inflammation, and the risk of 
hypertension, dyslipidemia, or elevated 
cholesterol levels, all of which are key 
components of metabolic syndrome and 
established risk factors for cardiovascular 
disease (CVD)³. In individuals with T1DM 
and obesity, the coexistence of these 
characteristics shared with type 2 diabe-
tes mellitus (insulin resistance, inflam-
mation, etc.) has been termed “double 
diabetes.” In these patients with obesity 
and T1DM, other comorbidities associa-
ted with obesity, such as metabolic liver 
disease, sleep apnea syndrome, polycys-
tic ovary syndrome, etc., are also more 
frequently present. Additionally, obesity 
appears to be associated with a higher 
risk of complications related to diabetes, 
such as retinopathy and nephropathy.

TREATMENT OF OBESITY IN T1DM
The foundation of obesity treatment, 
which should be offered to every patient, 
is to follow a healthy diet, with the best 
results being observed in a structured 

program along with physical activity. Re-
cently, pharmacological treatments for 
obesity have become available. However, 
although not contraindicated in T1DM, 
these patients have not been included in 
clinical trials for these new molecules⁴.

In individuals with severe obesity, when 
diet and exercise have failed to improve 
weight, bariatric surgery may be consi-
dered as a therapeutic option. Bariatric 
surgery is indicated in individuals with 
T1DM and a BMI of 35 kg/m² or grea-
ter with associated comorbidities, or 
a BMI of > 40 kg/m². Since 2016, this 
treatment has been supported by the 
International Federation for the Sur-
gery of Obesity and Metabolic Diseases 
(IFSO). However, the American Diabetes 
Association states that, although these 
surgical procedures improve metabolic 
profile and cardiovascular risk, larger 
and longer studies are needed to esta-
blish their true role in T1DM⁵.

TYPES OF BARIATRIC SURGERY
Bariatric surgical procedures are tradi-
tionally divided into restrictive (vertical 
or sleeve gastrectomy), mixed (gas-
tric bypass), or hypoabsorptive tech- 
niques (biliopancreatic diversion/duode-

nal switch). The most widely used are ver-
tical gastrectomy (VG) and gastric bypass 
(GB) surgery⁶,⁷ (Figure 1).

HOW DOES BARIATRIC SURGERY 
WORK IN PATIENTS WITH T1DM?
Patients with T1DM have reduced insulin 
secretion from their pancreas, which will 
not improve with the weight loss caused 
by surgery, but insulin resistance in the 
liver and peripheral tissues will decrease, 
thus reducing the insulin needs.

RESULTS OF BARIATRIC SURGERY 
IN T1DM
The results of obesity surgery in T1DM 
have been described until recently in 
small patient series, most of which had 
short-term follow-up. In general, these 
studies have shown a significant reduc-
tion in body weight and insulin require-
ments, as well as improvements in other 
cardiovascular risk factors (mainly hyper-
tension, dyslipidemia, and obstructive 
sleep apnea). However, only modest and 
transient benefits have been reported 
in blood glucose control, which mainly 
occur within the first year after bariatric 
surgery.

FIGURE 1. Types of bariatric surgery

»
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The Obesity Knowledge Area of the Spani-
sh Society of Endocrinology and Nutrition 
(SEEN) published the results of a cohort of 
32 patients with T1DM who underwent ba-
riatric surgery, with a mean follow-up of 4.6 
years. They observed a reduction of 0.6% in 
HbA1c within the first year, which, however, 
returned to baseline values in the long term. 
A sustained reduction of 51% in the total daily 
insulin dose and a decrease in approximately 
50% of patients with hypertension, dyslipide-
mia, and obstructive sleep apnea were also 
observed⁸.

SAFETY OF BARIATRIC SURGERY 
IN T1DM PATIENTS
Bariatric surgery in experienced centers is 
considered a safe procedure, with a perio-
perative mortality rate < 0.3%, compara-
ble to appendectomy or cholecystectomy. 
However, a higher risk of hypoglycemia after 
bariatric surgery has been reported in indivi-
duals with T1DM. Food intolerance and vo-
miting after surgery may contribute to this. 
Additionally, there is a mismatch between 
the insulin peak after subcutaneous admi-
nistration and the earlier, more significant 
postprandial glucose excursion caused by 
the rapid arrival of carbohydrates to the je-
junum, which could increase the risk of hypo-
glycemia, along with the improvement in 
insulin sensitivity. Therefore, this risk would 
likely be lower after techniques such as VG. 
However, it is still unknown whether the 
type of surgical technique has a real impact 
on hypoglycemic events and which surgery 
would be most appropriate in this context. 
In our non-randomized retrospective se-
ries, 9.3% of patients experienced a severe 
hypoglycemic event, but its frequency did 
not differ between surgical procedures that 
bypass the duodenum (GB surgery, duode-
nal switch) and VG. 

The largest cohort to date is the Swedish co-
hort based on registries, which included 387 
individuals with T1DM who had undergone »

PATIENTS WHO UNDERWENT GASTRIC BYPASS SURGERY SHOWED 

A REDUCED RISK OF DEVELOPING CARDIOVASCULAR OR HEART DISEASE (57% REDUCTION 

IN RISK) AND A REDUCTION IN CARDIOVASCULAR DEATH
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GB surgery and were compared to 387 patients 
of similar age/BMI/sex and diabetes duration⁹. 
In this study, patients who underwent surgery 
showed a numerical difference in hypoglycemic 
events that led to coma, but this difference was 
not statistically significant. 

Diabetic ketoacidosis (DKA) is a potentially li-
fe-threatening and highly feared complication. 
In the Swedish national cohort, a risk up to 1.9 
times higher for serious hyperglycemic events 
after GB surgery vs non-operated patients was 
found. Poor perioperative glucose control, 
along with omission or non-compliance with 
prescribed insulin doses, was also associated 
with this risk of DKA. 

It is noteworthy that in the Swedish study, a hi-
gher risk of alcohol and substance abuse after 
surgery was observed, as has been reported in 
other bariatric surgery series.

EFFECTS OF BARIATRIC SURGERY 
ON DIABETES COMPLICATIONS
In some cases of patients who underwent baria-
tric surgery, improvement in microalbuminuria 
with regression to normoalbuminuria has been 
reported, although the results regarding retino-
pathy remain inconsistent¹⁰. In the Swedish co-
hort study, no differences were found regarding 
the risk of renal disease or amputation risk af-
ter gastric bypass surgery vs controls. However, 
patients who underwent gastric bypass surgery 
showed a reduced risk of developing cardiovas-
cular or heart disease (a 57% reduction in risk) 
and a reduction in cardiovascular mortality. The 
differences were more pronounced for stroke 
and heart failure. 

TABLE 1. Risks and benefits of bariatric surgery in patients with T1DM

CONCLUSIONS
Bariatric surgery in patients with T1DM and severe obesity has proven 
effective in reducing weight, insulin dose, and improving associated 
comorbidities. Recent studies show a significant reduction in CVD and 
cardiac death. These benefits outweigh the adverse events observed, 
such as a higher risk of hypoglycemia and DKA. To avoid these adver-
se effects, close follow-up by a multidisciplinary team is essential 
to provide a personalized and modifiable insulin and dietary regimen 
throughout all phases of treatment, with particular attention to diabe-
tes education. In this situation, new technologies such as continuous 
glucose monitoring (CGM) can be especially useful. Table 1

RISKS BENEFITS
↑  Risk of hypoglycemia ↓ Weight

↑ Risk of diabetic ketoacidosis	 ↓ Insulin dose

↑ Risk of alcohol intake/substance abuse ↓ Insulin resistance

↑ Risk of nutritional deficiencies Transient improvement in HbA1c

↑ Surgical risks (bleeding, infection, 
pulmonary thromboembolism, etc.) 

Improvement in cardiovascular risk factors 
(hypertension, dyslipidemia, sleep apnea, 
etc.)

↑Technique-related surgical risks (nausea, 
vomiting, diarrhea, gastroesophageal reflux, 
internal hernia, etc.) 

↓ Cardiovascular risk and mortality
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