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Asociacion de inhibidores de SGLT-2 (Empagliflozina) con el desarrollo de
deshidratacion hipernatrémica: reporte de un caso
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inhibidores de iSGLT2.

Hipernatremia

Los inhibidores del cotransportador de sodio-glucosa-2 (inhibidores de iSGLT2) son
una nueva clase de firmacos que reducen los niveles de glucosa en sangre al
aumentar la excrecién de glucosa y disminuir la presién arterial a través de la
natriuresis y la contraccién del volumen plasmatico. Debido a sus efectos
beneficiosos, actualmente se utilizan en el tratamiento tanto de la diabetes mellitus
como de la insuficiencia cardiaca, lo que ha llevado a un uso generalizado en los
ultimos afios. En este articulo, presentamos el caso de un paciente que presenté una
deshidratacion hipernatrémica grave relacionada con el inicio del tratamiento con

Deshidratacién
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1. INRODUCTION

Sodium-Glucose-Cotransporter-2  inhibitors ~ (SGLT2
inhibitors) are a family of oral antidiabetic drugs that were
first marketed in 2010. These drugs reduce blood glucose
levels by blocking glucose reabsorption in the proximal
tubules, which are responsible for reabsorbing 90% filtered
glucose, thereby increasing glucose excretion in the urine [1,
2]. Commonly used SGLT2 inhibitors include
Empagliflozin, Dapagliflozin and Canagliflozin. Initially,
SGLT2 inhibitors were used to decrease the blood glucose
levels in patients with type 2 diabetes. However, some
studies have demonstrated their cardiovascular benefits,
including reducing blood pressure through natriuretic and
plasma volume contraction and decreasing mortality in
patients with heart failure. This has led to a significant
increase in the use of SGLT2 inhibitors has increased in a
wide range of different patients in recent years [1-3].
Hypernatremic dehydration is a medical condition
characterized by elevated sodium levels, typically due to a
deficit in body water. This condition can lead to symptoms
such as extreme thirst and dry mucous membranes. In
moderate to severe cases, hypernatremia can cause
confusion and neurological symptoms, making it a
potentially serious condition that requires prompt evaluation
and treatment. [4-6].

To date, only four clinical cases have been published
exploring the potential association between SGLT2
inhibitors and electrolyte disturbances. In two of these cases,

severe hipernatremia was reported in patients treated with
empagliflozin and dapagliflozin [4, 7, 8].

2. CASE REPORT

A 73-year-old man with a history of type 2 diabetes mellitus,
cerebral stroke 10 years ago and moderate cognitive
impairment was admitted to the emergency department. The
patientt presented with three days of asthenia, drowsiness
and decreased intake. He had no fever and there was no
clinical evidence of infection. The patient had poor glycemic
control over the last 48 hours. The patient had strong family
support, residing at home with his wife and several
caregivers, (ECOG scale 3) ensuring strict medication
adherence and appropriate dietary intake. He maintained
adequate hydration with 1 or 1.5 liters of fluid daily. The
patient was on regular treatment with folic acid 5 mg once a
day, Rivastigmine 9.5 mg patch, low molecular weight
heparin 40 mg subcutaneous injection once daily, Sitagliptin
1000mg once a day and Metformin/Empagliflozin
1000mg/12.5mg twice a day for glycemic control.

On physical examination, signs of dehydration were
observed in mucous membranes. The patient presented
dysarthria and decreased level of consciousness during the
interview, with no signs of neurological disease. Neck
stiffness was not evident. Oxygen saturation, blood pressure
and temperature were within normal ranges.

Laboratory tests revealed glucose 102 mg/dL (NR 100-125
mg/dL), pH 7,34 (NR 7,25-7,45), creatinine 1.53 mg/dL
(NR 0.7-1,2 mg/dL) sodium 173 mmol/L (NR 135-148
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mmol/L) potassium 4.3 mmol/L (NR 3,6-5,1 mmol/L) CRP
22 mg/dL (NR <10 mg/dL) Leukocyte count and liver
profile were within normal ranges. Urine osmolarity was
762 mmol/kg (NR 300-1300 mOsm/kg) urine sodium was
123mmol/L,urine potassium was 29 mmol/L, urine glucose
levels were >500 mg/dL and ketones in urine were negative.
The evolution of sodium, potassium and creatinine levels
during the hospital stay are showed in Figure 1.

3. DISCUSSION

SGLT2 inhibitors like Empagliflozin work by reducing
blood glucose levels independently of insulin. They inhibit
glucose reabsorption in the proximal tubules of the kidneys
by blocking the renal SGLT2 receptor, increasing glucose
excretion in the urine and reducing sodium absorption [1, 2].
The relationship between solute and water losses determines

Evolution of Sodium, Potassium, and Creatinine Levels During Admission
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Figure 1: Evolution of sodium, potassium and creatinine levels throughout admission.

Treatment with Empagliflozin was introduced a moth before
being admitted to the hospital. No other medications known
to cause hypernatremia as an adverse reaction were
identified.

Hypernatremic dehydration and prerenal kidney failure were
confirmed. Fluid therapy with hypotonic fluids was initiated
and Sitagliptin and Metformin/Empagliflozin treatment
were discotinued.

By day 3, the patient had regarined full consciousness and
normal speech. On By day 5, kidney function and blood
sodium levels had normalized. The patient was discharged
on day 7 with normal blood and urine sodium levels and
without  neurological symptoms.  Treatment  with
Metformin/Empagliflozin 1000/12.5mg was permanently
discontinued and the patient has not experienced new
episodes of dehydration to date.

the resulting changes in serum osmolality, sodium
concentration and plasma volume contraction [3, 4].
Sustained glucosuria can result in significant electrolyte-free
water loss due to the associated osmotic effect, reducing
blood glucose levels but also potentially leading to long-
term hypernatremia dehydration. [1, 2, 6].

However, this glycosuria effect added to reduction in
sodium absorption associated with SGLT2 inhibitors may
increase the risk of severe dehydration in susceptible
patients. [2, 3, 6]. Risk factors for hypernatremia include
dysregulation of the sensation of thirst, cognitive
impairment, compromised kidney function and the use of
other medications [4]. Elderly patients are at an increased
risk of developing these types of electrolyte imbalances, due
to not only dysregulation of thirst sensation and the higher
like hood of renal insufficiency but also because of the
polypharmacy, they often exhibit [4].

In the case of our patient, dehydration was excluded as the
primary cause of hypernatremia based on normal creatinine
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and urea levels along with well-hydrated skin and mucous
membranes during the initial assessment. Caregivers
confirmed adequate daily fluid intake, and there were no
signs of digestive losses such as vomiting or diarrhea.
Additionally, diuretic-induced hypernatremia was ruled out
as the patient was not receiving any diuretic treatment.
Diabetes insipidus was also excluded based on normal
osmolarity findings in the complementary tests, and the
resolution of hypernatremia after discontinuation of the
SGLT-2 inhibitor. Subsequent follow-up with normal serum
sodium levels further confirmed the diagnosis.

The progressive increase in the use of SGLT2 inhibitors in
elderly patients with evidence of heart failure, either
individually or in combination with other diuretics, could
potentially heighten the long-term risk of developing these
types of electrolyte disorders, even in those patients without
other risk factors for dehydration. [2, 3, 8].
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4. CONCLUSIONS

The overall benefits of SGLT2 inhibitors in diabetes
mellitus and cardiovascular risk are well established, and
their safety and tolerability have been widely demonstrated.
However, it is important to recognize that SGLT2 inhibitors
can cause hypernatremic dehydration in susceptible patients.
Given the progressive increase in the prescription of SGLT2
inhibitors, the potential development of electrolyte
disturbances should be considered not only in elderly
patients with high risk of dehydration and polypharmacy but
also in those with adequate fluid intake who are undergoing
treatment with SGLT inhibitors.
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