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Case Report

Congenital long-QT syndrome in type 1 diabetes: a unique
association
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SUMMARY: Kurnaz E, Savas Erdeve S, Ozgiir S, Keskin M, Ozbudak P,
Cetinkaya S, Aycan Z. Congenital long-QT syndrome in type 1 diabetes: a
unique association. Turk J Pediatr 2019; 61: 791-793.

In contrast to acquired long QT syndrome (LQTS), congenital LQTS is a
relatively rare channelopathy with an incidence of 1/2,500. We describe a
patient found to have a prolonged QTc in the setting of newly diagnosed Type
1 DM. To the best of our knowledge, this unique association has not been
previously reported. Currently, it is shown that glucose ingestion aggravated
cardiac repolarization disturbances in LQT2 patients and prolonged the
cardiac repolarization phase in healthy controls. Our case presented to the
hospital with syncope after increased glucose level. Therefore, it seems that
increased glucose level may have prolonged QTc interval and aggravated
cardiac repolarization disturbances in the presented case. By this report, we
want to emphasize the importance of hyperglycaemia in congenital LQTS.
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Cardiac ion channels, including potassium,
are crucial for transporting ions across cell
membranes, resulting in cardiac depolarization
and repolarization. Voltage-gated potassium
(K) channels are known for their relation to
malignant cardiac arrhythmias, where blocked
or nonfunctional K, channels cause long QT
syndrome (LQTS) because of impaired cardiac
repolarization.1 Patients with this syndrome
have a susceptibility for cardiac arrest and
sudden death secondary to the development
of polymorphic ventricular tachycardia or
torsades de pointes.!

Long-QT syndrome can either be acquired or
congenital. Although the association between
acquired LQTS and medications, electrolyte
abnormalities, and endocrinopathies have
been widely recognized, congenital LQTS
is a relatively rare channelopathy with
an incidence of 1/2,500.2 It is classified
numerically as LQT1 to LQT13 according to
various sites of mutation in the gene loci.!?
Voltage-gated potassium channels also play a
role in glucagon and insulin secretion from the

pancreatic a and B cells, which are crucial for
glucose regulation.?

We describe a patient found to have a prolonged
QTc in the setting of newly diagnosed Type
1 diabetes mellitus (DM). The patient’s
QTc interval didn’t improve with insulin
replacement, and at genetic testing, she was
found to have a mutation in the gene for
LQTS type 2. Congenital LQTS has not been
previously reported to occur in association with
Type 1 DM. We aimed to present this unique
coexistence of congenital Long-QT Syndrome
and Type 1 Diabetes because hyperglycaemia
may have aggravated cardiac repolarization
disturbances in the presented case.

Case Report

A 14-year-old female presented with symptoms
of drinking a lot of water and frequent
urination. She had experienced transient loss
of consciousness for 15-20 minutes with no
contractions or urinary and fecal incontinence
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right before her presentation to an external
center. Her personal history revealed no
chronic disease, drug use or syncope, but she
has suffered from polyuria, polydipsia, body
weight loss for more than one month. The
patient's tests performed at the external center
revealed a blood sugar of 688 mg/dl, blood
gas pH 7.36, HCO,: 21.6 mmol/L, and urine
ketone: ++. She had been started on 10 cc/
kg normal saline per hour and referred to our
hospital.

She was conscious and in moderate general
condition with no acidotic respiration on
presentation to the hospital. The height was
151 cm (1.63 SDS), body weight 30 kg (-4.88
SDS), body temperature 36.4 °C, apical cardiac
pulse 108/min, and respiratory rate 30/min.
Other system examination findings were
normal. Laboratory evaluation revealed Hb:
14.8 g/dL, Hct: 38.9%, WBC: 13850/mm?,
Platelet: 257.000/mm?3, glucose: 414 mg/
dl, BUN: 12 mg/dl, creatinine: 0.68 mg/dl,
sodium: 135 mEq/L (135-143), corrected Na:
140 mEq/L, potassium: 3.4 mEq/L (3.1-5.5),
calcium: 8.9 mg/dl (8.4-10.2), phosphorus:
3.4 mg/dl (2.7-4.5), magnesium: 0.79 mmol
/L (0.7-0.86 ), AST: 15 U/L, ALT: 17 U/L,
creatine kinase: 51 IU/L (28-170), CK-MB: 27
U/L (<25), blood gas, pH: 7.37, HCO,: 19.6
mmol/L (18-23), urine ketone: +,HbAlc:
14.8% (4.6-6.2), C-peptide: 0.45 ng/ml (0.9-
4), Islet Antibody: Negative, Anti insulin
antibody: 3.28% (0-7%), and Anti GAD:
Positive. The patient was diagnosed with
autoimmune Type 1 diabetes mellitus and
started on subcutaneous insulin therapy at
a dose of 1 unit/kg/day in 4 doses. Tests for
autoimmune diseases that can accompany Type
1 diabetes such as Hashimoto thyroiditis and
celiac disease were negative. Thyroid function
tests revealed that the patient was euthyroid.

The case was the evaluated for syncope.
There was no electrolyte disorder that could
cause syncope. The electrocardiogram (ECG)
revealed a normal axis, PR range: 0.16 sec
(0.12-0.20 sec), QRS range: 0.06 sec (<0.12)
(normal) and QTc range: 0.47 sec (<0.45 sec)
(long) (Fig. 1). QTc duration increased up to
49.6 seconds during holter monitorization
and fluctuations were seen in QTc durations.
Family history revealed a diagnosis of long
T syndrome in her father who was therefore
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Fig. 1. Electrocardiography was obtained at a paper
speed of 25 mm/s and an amplitude of 10 mm/
mV. Heart-rate corrected QT, ECG derivation II, is
approximately 0,52 sec.

using propranolol. QTc duration continued
to be >0.45 seconds during the 3 weeks of
hospitalization. Blood sugar regulation was
provided with intensive insulin therapy. The
patient was started on B-blocker therapy by the
cardiology department. The patient no longer
had QT-related symptoms and no syncope
during the follow-up under B-blocker therapy.
However, there was no shortening of the
QTc duration. A heterogeneous p.S207Afs™9
(c.619_619delA) novel mutation was found in
the KCNH2 gene with genetic analysis, in the
patient and her father.

Written informed consent was obtained from
the parent and her family.

Discussion

Mutations in KCNH2, cause LQTS type 2
(LQT2) because of impaired function of
the pore-forming o-subunit of the voltage-
gated Kvl1.1 channel, which is a key player
of repolarization in cardiac cells.* Currently,
Hyltén-Cavallius et al.> showed that increase
of plasma glucose affected heart rate and
cardiac repolarization in both LQT2 patients
and healthy control participants. Another
study reported high glucose likely disrupted
Kv11.1 channel trafficking.® A former study
found that the disturbances were more
pronounced in patients with LQT2.> Because
LQT?2 patients have a prolonged QT interval,
they are more vulnerable to further increases
in their QT interval than healthy individuals.
On the other hand, prolonged QTc has been
reported in cases with diabetic ketosis without
any electrolyte disorder”®, yet the patient's QTc
didn’t improve with insulin replacement, and
then at genetic testing, she was found to have
a mutation in the gene for LQTS Type 2. Final
diagnosis was prolonged QTc in the setting
of newly diagnosed Type 1 DM. To the best
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of our knowledge, coexistence of congenital
Long-QT Syndrome and Type 1 Diabetes has
not been previously reported. It seems that
the patient with long QTC syndrome became
symptomatic due to hyperglycemia and
ketosis. Interestingly, both hyperglycaemia
and ketosis stimulated syncope, which is one
of the most frequent presentations of long LQ
syndrome. From our case, it can be interpreted
that high glucose levels cause prolonged QTc
interval and aggravated cardiac repolarization
disturbances in patients with LQT2 syndrome.

Patients with both Type 1 and Type 2 diabetes
mellitus experience prolonged QT interval
because of a downregulation of Kvll.1
channels.®® Hence, abnormal QT prolongation
in diabetic patients has become an important
clinical problem and has attracted increasing
attention, because it increases the risk of lethal
ventricular arrhythmias. Hyperglycaemia may
cause QTcprolongationin type 1 DM, that may
exacerbate cardiac repolarization disturbances
in patients with LTQ2 syndrome.® So, glucose
outside normal values can lead to increased
propensity for QT prolongation; and those
values may therefore further increase the risk
of malignant arrhythmia in patients with long-
QT syndrome. Hence, it can be implied that
hyperglycaemia should be avoided as much
as possible such as that presented in the case
because of the increased risk of aggravating
cardiac repolarization disturbance.

In summary, it seems that increased glucose
levels may have prolonged the QTc interval and
aggravated cardiac repolarization disturbances
in the presented case. By this report, we want to
emphasize the importance of hyperglycaemia
in congenital LQTS.
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