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Brethauer et al. (1) report an improve-
ment of glycemic control following bar-
iatric surgery in patients with type 1
diabetes. However, the small sample
size and limited time of follow-up of this
latest and other previous reports pre-
clude drawing firm conclusions (1–3).
We collected data from 22 patients

with confirmed type 1 diabetes and
BMI$35 kg/m2 from three Belgian bar-
iatric surgery centers. Six patients under-
went sleeve gastrectomy and 16 had
Roux-en-Y gastric bypass surgery. Over-
all, we compared BMI, glycemic control
(as assessed by A1C), and daily insulin
dose between pre- and postsurgery
using a linear mixed model with a ran-
dom patient and a fixed period effect.
P values , 0.05 are considered signifi-
cant. At each time point, mean 6 SEM
is given in Fig. 1. Data were collected
for a mean6 SD of 14.36 10.1 months
before and 37.86 29.7months following
surgical intervention.
As expected, a decrease in BMI was

observed in all 22 patients: BMI 39.7
(37.1–42.2) pre- versus 31.4 (29.1–
33.7) kg/m2 postsurgery (P , 0.001)
(Fig. 1A). This was accompanied by a de-
crease in the total daily insulin dose from
92.5 (75.5–109.5) pre- versus 48.0 (36.5–
59.5) IU postsurgery (P, 0.001) (Fig. 1B).

The decrease remained significant when
assessed as insulin dose per kilogram
body weight: 0.8 (0.7–1.0) pre- versus
0.5 (0.5–0.6) IU/kg/day postsurgery
(P , 0.001) (Fig. 1C). However, we did
not observe a substantial improvement
of glycemic control as assessed by A1C:
8.4 (8.0–8.9)% (69 [64–73] mmol/mol)
pre- versus 8.2 (7.8–8.6)% (66 [62–71]
mmol/mol) postsurgery (P 5 0.47) (Fig.
1D). Surgery-related adverse events in-
cluded one gastric fistula, one marginal
ulcer, one incisional hernia, and one ste-
nosis. No deaths occurred.

Based on our data set, we conclude
that bariatric surgery leads to substan-
tial weight loss and is safe in patients
with type 1 diabetes. Nonetheless, we
are unable to confirm the improvement
of glycemic control as reported by
Brethauer et al. (1) in this substantially
larger cohort with longer follow-up.

We do confirm the insulin-sparing ef-
fect, which is most probably due to an
improvement in insulin sensitivity fol-
lowing weight loss. Nonetheless, other
weight-independent mechanisms, such
as the improvement of the incretin effect
following surgery, might also be involved
(4). Incretins inhibit the glucagon-induced
inappropriate gluconeogenesis in pa-
tients with diabetes, a mechanism that

is also exploited in ongoing clinical studies
where GLP-1 agonists are added to the
insulin treatment of patients with type 1
diabetes (5). The potentiating effect of
incretin hormones on insulin secretion
by the b-cell is obviously of no impor-
tance in established type 1 diabetes.
Our study did not allow us to assess if
sleeve gastrectomy and Roux-en-Y gastric
bypass surgery had similar outcomes in
patients with type 1 diabetes due to a
lack of power. However, we are exploring
this further as sleeve gastrectomy is be-
lieved to lead to a more predictable ab-
sorption of carbohydrates andmight thus
be amore attractive solution in the type 1
diabetic population. Further studies are
warranted to determine which type of
surgery is best suited to fit the needs of
this specific population.
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Figure 1—A: Evolution of BMI (kg/m2). B: Total insulin dose/day (IU/day). C: Total insulin dose per kilogram body weight per day (IU/kg/day). D: A1C (%).
Data are represented as mean6 SEM.
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