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ABSTRACT

A 60-year-old woman with diabetes mellitus was followed in endocrinology consultations since
2018, due to uncontrolled diabetes (HbA 1c on 09/2018 —9.3%). She was medicated with metformin/
dapagliflozin 1000/5 mg bid and with a pre-mixed suspension (30% aspart insulin/70% NPH insulin,
16 IU before breakfast, 24 IU before lunch, and 24 IU before dinner. Her past medical history com-
prises hypertension, dyslipidemia, and morbid obesity (BMI 40.6 kg/m?), as well as a proliferative
diabetic retinopathy. She was submitted for bariatric surgery and was discharged with metformin/
dapagliflozin 1000/5 mg bid, the insulin being abruptly stopped. She was later admitted to the emer-
gency department due to a diabetic ketoacidosis. After aggressive fluid therapy with insulin and
the correction of electrolytic disturbances, there was a regression of this pathological presentation.
This clinical case stresses the importance of a correct and multidisciplinary approach for antidiabetic
therapy during the pre, peri, and post-surgical period among bariatric patients.

Cetoacidose Diabética Apos Cirurgia Bariatrica: A Propdsito de
um Caso Clinico

RESUMO

Doente do sexo feminino, 60 anos, diabetes mellitus diagnosticada ha 20 anos em analises de ro-
tina. Seguida em consulta de endocrinologia desde 2018 por diabetes descompensada (HbAlc
em 09/2018 — 9,3%). Encontrava-se medicada com metformina/dapagliflozina 1000/5 mg bid e
com uma pré-mistura (30% insulina aspart e 70% insulina isofanica) com 16Ul antes do pequeno-
almogo, 24Ul antes do almogo ¢ 24Ul antes do jantar. Apresentava antecedentes de hipertensdo,
dislipidemia, obesidade mérbida (BMI 40,6 kg/m?) e retinopatia diabética proliferativa. A doente
foi submetida a cirurgia bariatrica e teve alta com metformina/dapagliflozina 1000/5 mg bid, tendo
a insulinoterapia sido suspensa abruptamente. Posteriomente, foi admitida no servi¢o de urgéncia
por cetoacidose diabética. Apos fluidoterapia agressiva e correcdo dos distirbios hidroelectroliticos,
verificou-se uma regressdo do quadro patologico. Este caso reforga a importancia de uma abord-
agem correta e multidisciplinar para a terapéutica antidiabética nestes doentes durante o periodo pré,
peri e pos-operatorio de doentes submetidos a cirurgia.
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Introduction

Obesity, which is defined as a body mass index (BMI) > 30 kg/
m?, constitutes a severe and complex public health problem which
results from an imbalance between food ingestion and energy ex-
penditure. According to the World Health Organization, in 2016,
39% of the adults in the world were overweight, and 13% had
obesity.'* In Portugal, this scenario is even worse among adult
people, with approximately 50% of adults being overweight, and
20% having obesity.* One of the most frequently related patholo-
gies with obesity is type 2 diabetes (T2D). A modest weight loss
(of about 5% of body weight) can be enough to lessen the impact
of T2D among these patients, which is a fact that gains even more
importance when we consider that more than 90% of patients with
T2D are overweight or obese.’

Obesity therapeutic options which promote sustained weight
loss (such as bariatric surgery) are becoming increasingly popu-
lar, as they reduce comorbidity whilst increasing the quality of
life of patients.® The American Diabetes Association (ADA) ack-
nowledges that, although bariatric surgery is recommended as an
option for adults with BMI > 40 kg/m? or with BMI > 35 kg/m?
and associated comorbidities, it may also be considered for those
with BMI > 30 kg/m? and type 2 diabetes who do not achieve sus-
tained weight loss and improvement in comorbidities (including
hyperglycemia).’

Although most patients with obesity submitted for bariatric
surgery have T2D, the differential diagnosis of this type of dia-
betes is difficult in certain particular cases. This occurs because
the clinical frontier between latent autoimmune diabetes in adults
(LADA) and T2D is sometimes very thin, given the long duration
of marginal insulin secretory capacity in both types of diabetes.
The distinction between these two entities can be made in some
cases through the evaluation of autoimmune markers, such as islet
cell autoantibodies, autoantibodies to glutamic acid decarboxyla-
se (anti-GAD), insulin, tyrosine phosphatases IA-2 and [A-2b,
and zinc transporter 8 (ZnT8).*

During the post-operatory period of bariatric surgery, managing
antidiabetic medication poses a major challenge for those health
professionals who follow these patients,” even more so when the
type of diabetes is uncertain. An incorrect management of the an-
tidiabetic therapy can result in severe consequences which can be
fatal if a timely diagnosis is not made. We report a case of a patient
treated with SGLT2 inhibitor (SGLT2i) who developed ketoacido-
sis after insulin withdrawal on discharge from bariatric surgery.

Case Report

A 60-year-old woman, with diabetes mellitus which had been
diagnosed at the age of 40 during a routine biochemistry evalua-
tion, presented obesity with no catabolic symptoms at the time of
diagnosis. She had been under insulin therapy since the age of 42,
having initially been followed by her family doctor. Her diabetes
became decompensated over time, which was a reason which mo-
tivated the reference of this patient for an endocrinology consulta-
tion at the Pedro Hispano Hospital, in 2018 (with levels of HbAlc
of 9.3% in September 2018, and 8.5% in March 2019). She had
been recently medicated with metformin/dapagliflozin 1000/5 mg
twice daily and with a pre-mixed neutral suspension comprised
of rapid-acting insulin aspart (30%) and longer-acting protamine
insulin aspart (70%), with 16 IU before breakfast, 24 IU before
lunch, and 24 IU before dinner.

The patient presented a blood analysis of March 2019 with a C

peptide of 1.02 ng/mL (1.1-4.4) and negative anti-GAD antibodies.
No previous C peptide or autoimmunity markers were documen-
ted. Her parents had T2D, with no other relevant pathologies in her
family (including autoimmune diseases). Regarding target organ
damage, she presented proliferative diabetic retinopathy submitted
to photocoagulation, followed by a consultation with an Ophthal-
mology outpatient clinic. The patient presented no other diabetic
micro or macrovascular complications. She had other comorbidi-
ties, such as hypertension, obstructive sleep apnea syndrome, dysli-
pidemia, and morbid obesity (BMI 40.6 kg/m2). She was submitted
to bariatric surgery — Roux-en-Y gastric bypass —on 09/09/2019, at
another hospital. When asked about glycemic control after surgery
during this hospitalization, the patient mentioned that she was under
insulin therapy, although she did not remember the glycemic va-
lues. The patient was discharged on the third postoperative day with
metformin/dapagliflozin 1000/5 mg twice daily and a liquid diet,
without any insulin. The day after being discharged from hospital,
she started to present symptoms of severe asthenia, nausea, polydip-
sia, and dizziness, which worsened over time. The patient added
that her glycemic profile at home ranged between 200 and 300 mg/
dL, despite not being eating properly. Thirteen days after surgery,
she was sent to the emergency department due to an altered state
of consciousness (psychomotor retardation) and the maintenance of
the other symptomatology. The patient said that she did not have a
fever, neither abdominal pain, nor cardiorespiratory, genitourinary,
or any other complaints.

On physical examination at admission, the patient presented
drowsiness (was easily awakened), however she was well-orien-
ted in terms of space and time, with no focal neurological deficits.
Mucosae and skin were flushed and dehydrated, with no signs of
poor peripheral perfusion. She had an auricular temperature of
36.2°C, with polypnea and a blood pressure of 137/59 mmHg, a
heart rate of 88 beats per minute, and oxygen saturation of 100%
(room air). Cardiac auscultation revealed rhythmic S1 and S2, wi-
thout murmurs. Auscultation of the lungs exhibited no abnorma-
lities, as did an abdominal examination. She had abdominal ban-
dages (which were related with the prior bariatric surgery) which
were dry and clean. No peripheral edema was detected. The pa-
tient presented no other relevant findings during a physical exam.

The results of the gasometrical and analytical study (Table 1)
revealed hyperglycemia associated with metabolic acidosis, an in-

Table 1. Results at admission to the Emergency department.

Parameter Result Reference
values
pH 7.0 7.35-17.45
pCO2 (mmHg) 7.5 35-45
HCO3- (mmol/L) 2.0 22-29
Anion gap (mmol/L) 31 8§—-12
K+ (mEq/L) 6.0 3.5-5.0
Glucose (mg/dL) 498 75 -110
Leucocyte count (x10"9/L) 7.39 4.0-11.0
PCR (mg/L) 9.5 <3
Lipase (U/L) 74 7—60
Glucose — urine (mg/dL) > 1000 <100
Ketone bodies - urine (mg/dL) >80 <10
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creased anion gap, ketonuria, and glycosuria, with no relevant in-
crease in C-reactive protein, leukocyte count, or lipase. No value
of ketonemia at admission was documented in the clinical records.
Thoracic and abdominal radiographic studies presented no altera-
tions. The patient was diagnosed with diabetic ketoacidosis due to
insulin therapy omission and SGLT?2 inhibitor maintenance during
the post-operatory period of bariatric surgery.

The patient was admitted to the intermediate care unit, whe-
re she proceeded to undergo treatment for diabetic ketoacidosis.
Next, she was transferred to our Endocrinology department to
optimize the insulin therapy, and demonstrated a progressive im-
provement of glycemic control. Five days later, the patient was
discharged with a basal/bolus insulin regimen — degludec 26 1U
at night and a sliding scale of insulin lispro 2 IU three times a
day before the main meals, attaining a target of 90-140 mg/dL,
and an insulin sensitivity factor (ISF) of 50. The blood work-up
during her hospitalisation revealed a HbAlc of 8.6%, C peptide of
0.61 ng/mL (1.1-1.4), fasting glucose of 158 mg/dL and negative
anti-insulin antibodies (the anti-GAD antibodies were negative, as
previously mentioned).

Five weeks after the ketoacidosis episode (7 weeks after sur-
gery), she attended an endocrinology consultation, where she pre-
sented a HbAlc of 7.6% under insulin therapy — 20 IU of insulin
degludec at night, and a sliding scale of insulin lispro before the
main meals (4 IU to attain a target of 90-140 mg/dL, with ISF of
50). She was then referred to the Endocrinology department for
follow-up and further adjustments of the insulin therapy.

Discussion

This clinical report shows the development of diabetic ke-
toacidosis (DK) in a patient with morbid obesity who had been
submitted to bariatric surgery. DK is one of the most severe acute
complications of diabetes, and is considered to be a medical emer-
gency. This clinical entity is defined by a triad of hyperglycemia
(glucose > 250 mg/dL), metabolic acidosis, and ketonemia.'*!" It
is of primordial importance the identification of precipitant factors
for DK. The main ones are therapeutic non-compliance (mainly
insulin therapy), infections, trauma/surgery, iatrogeny, and various
medications such as SGLT2i."” The growing use of these medica-
tions in the clinical practice has led to an increase of the number
of DK cases. Albeit the majority of them are of euglycemic DK,
few hyperglycemic DK have been reported in the literature.'?

There are several case reports of DK after bariatric surgery,'*"
but what makes this case unique is the aggregation of multiple DK
triggers in the same patient. The main causative factor seems to
be the abrupt suspension of insulin therapy in a patient who was
medicated with more than 60 IU per day (and who presented poor
glycemic control, despite this dose of insulin). In addition, baria-
tric surgery by itself is a stressor factor, which is followed by a
period of a very restrictive liquid diet, predisposing an increase in
lipolysis, which leads to the production of ketone bodies. This fact
can, during extreme circumstances, lead to clinical ketoacidosis -
even in individuals without diabetes.'®'” Finally, the maintenance
of SGLT2i (dapaglifiozin) treatment in a patient with endogenous
insulin deficit and the abrupt insulin suspension, must also have
contributed to this adverse outcome.

The type of diabetes mellitus in this patient is also an impor-
tant issue. A 60-year-old woman, with obesity and with at least
20 years of diabetes duration was diagnosed during a routine bio-
chemical blood test without symptoms and with family history of
T2D. In addition, no positive autoimmune markers were detected

in the blood analysis (namely, anti-insulin or anti-GAD antibo-
dies). These are important arguments to consider for the diagnosis
of T2D. The diminished C peptide (0.61 ng/mL) observed during
DK hospitalisation, can be explained by the verification of an ad-
vanced stage of T2D. T2D is a progressive disease which is cha-
racterised by insulin resistance, with relative insulin deficiency,
which causes a gradual decline in beta cell-function as the disease
evolves. This fact ultimately leads to absolute insulin deficiency
(which is mirrored by low C peptide levels) and the need for exo-
genous insulin during the late stages of the disease.*'* For this re-
ason, albeit less common, it is also possible to develop DK among
T2D patients who have a history of a long duration of disease.’

It is relevant to point out that anti-GAD antibodies tend to
become negative as the diabetes mellitus evolves,”” and that, in
this particular case, antibodies were sought only 20 years after
diagnosis. The negativity of anti-GAD and anti-insulin antibodies
do not invalidate the hypothesis that other autoimmune markers
could be positive (such as islet cell antibodies and autoantibodies
to IA-2 and [A-2ftyrosine phosphatases and the zinc transporter
8). Among the cases of autoimmune diabetes, the rate of pancre-
atic B-cell destruction varies considerably, being fast in some pa-
tients, and slow in others (mainly adults). Adult patients can have
diminished B-cell function and a low insulin level, which is suffi-
cient to prevent ketoacidosis occurrence for many years. With the
continuous autoimmune islet cell destruction, the patient becomes
progressively more dependent on insulin to survive and is at risk
of ketoacidosis. At this latter stage, little or no insulin is produced,
as indicated by low or undetectable levels of plasmatic C-peptide.®

The fact that our patient required an average of 30 IU of in-
sulin daily (basal-bolus routine) to be able to achieve metabolic
control seven weeks after bariatric surgery, only strengthens the
idea that patients who are “cured”, or who demonstrate diabetes
remission are those with T2D, who are young, with less disease
duration, and who need lower insulin doses (with a better pancre-
atic reserve).”” Consequently, after weighing the presented pros
and cons, it seems that this patient probably has an advanced stage
T2D, with absolute insulin deficiency, which has become decom-
pensated with DK after abrupt insulin suspension and concomitant
SLT2i therapy during the postoperative period of bariatric surgery.

This case report shows the importance of the existence of a
multidisciplinary team including an endocrinologist for diabetes
treatment during the pre, peri, and post-surgical period of baria-
tric surgery. The management of diabetes in these patients can
be complex, and the main guidelines of bariatric surgery do not
always represent the best approach for long term antidiabetic the-
rapy after surgery.”'”> To fill this gap, the Portuguese Society for
the Study of Obesity (SPEO) recently published a nutritional and
pharmacological guideline for diabetic patients after bariatric sur-
gery. This paper states that, although there is no consensus, some
authors defend a 50% reduction in the basal insulin associated
with a sliding scale of a fast-acting insulin before main meals,
with adjustment of doses according to patients needs. Those with
T2D who still require insulin on discharge should carry on insulin
therapy at home, with monitoring of blood glucose, with progres-
sive insulin dose reductions (if needed) in order to avoid hypogly-
cemia. Regarding SGLT2i therapy in bariatric patients, this gui-
deline recommends the suspension of this pharmaceutical class at
least 24 hours before surgery. It also stresses the idea that SGLT2i
should not be initiated in the immediate postoperative period to
avoid postoperative diabetic ketoacidosis.”
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