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Abstract 
We report a 3-year-old girl with persistent hypoglycemia and hyperinsulinism secondary to KMT2D-associated Kabuki syndrome (KS). During the 
neonatal period, the patient had multiple complications, including gastroesophageal reflux disease, failure to thrive, G-tube dependence, 
congenital heart disease, and persistent hypoglycemia. The initial workup at 2 weeks of age was suggestive of hyperinsulinism. She was 
treated with intravenous glucose infusion and diazoxide. She was discharged from the NICU on diazoxide, chlorothiazide, and enteral feeds. 
Diazoxide was discontinued at 2 months old secondary to adverse effects. Hyperinsulinemic hypoglycemia was ultimately confirmed with a 
glucagon stimulation test at 5 months of age. At 11 months of age, when the enteral feeds were attempted to be spaced, she presented to 
our outpatient clinic with persistent hypoglycemia. Review of prior outside records confirmed a negative congenital hyperinsulinism genetic 
panel. She was treated with maltodextrin, enteral feeds, and close glucose monitoring. We noted that she had dysmorphic features that 
were suggestive of KS. At 2 years of age, a whole exome sequence confirmed a pathogenic mutation in KMT2D. Persistent hypoglycemia 
beyond the neonatal period is a rare finding in KS. In addition, it is a more common finding in KS type 2 (KDM6A).
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Introduction
Kabuki syndrome (KS) is a disease characterized by distinctive 
facial features, skeletal anomalies, and delay in neuromotor 
development. Hypoglycemia, congenital heart disease, hypo
tonia, and gastrointestinal problems are seen infrequently 
[1]. KS is rare, with a prevalence about 1:32 000 [2]. 
KMT2D-associated KS (type 1) is an autosomal dominant con
dition and KDM6A-associated KS (type 2) is an X-linked dis
order [1]. Hyperinsulinemic hypoglycemia (HH) is present in 
0.3% of KS patients, in which the majority have KDM6A 
-related KS [1]. The hyperinsulinism is presumed to be second
ary to dysregulated insulin secretion, but the exact mechanism 
is not fully understood, especially in KMT2D-associated KS [3].

Case Presentation
Our female patient, now 3 years old, was diagnosed with 
KMT2D-associated KS at 2 years of age. Diagnosis was sus
pected secondary to characteristic facial features, developmen
tal delay, feeding difficulties, and persistent hypoglycemia. She 
was born at 37 weeks of gestation via emergency cesarean de
livery due to a history of maternal preeclampsia. Apgar scores 
were 3/6/8 at 1, 5, and 10 minutes of life, respectively. Birth 
weight was 3090 grams. Delivery was complicated by meco
nium aspiration syndrome, for which the patient was admitted 
to the neonatal intensive care unit (NICU) where she had a pro
longed course. During the neonatal period, she had multiple 
complications including gastroesophageal reflux disease 

(GERD), failure to thrive requiring G-tube placement without 
Nissen fundoplication, recurrent urinary tract infections, con
genital heart disease (mild right ventricular hypertrophy, atrial 
septal defect) and persistent hypoglycemia. Hypoglycemia was 
presumed to be a result of perinatal stress–induced hyperinsu
linism at that time. Diazoxide and chlorothiazide were started 
with a good response but had to be discontinued at 2 months of 
age due to noted pulmonary hypertension during a subsequent 
admission for respiratory failure. Blood glucose levels (BGs) at 
this time were above goal and she was able to be safely man
aged with frequent enteral feeds.

At 5 months of age, she had a hypoglycemic episode at 
home of 43 mg/dL. BG was 56 mg/dL on arrival to the emer
gency department. She was admitted and hyperinsulinism was 
confirmed at this time with a glucagon stimulation test. She 
was successfully treated with increased frequency of the feeds. 
At 11 months of age, she was referred to our clinic by the 
gastroenterology team for inability to space enteral feeds. At 
home, the BG level ranged from 57 to 77 mg/dL on bolus feeds 
every 3 hours. Cornstarch was started by our team, but ultim
ately had to be changed to maltodextrin, given development of 
diarrhea. She has successfully been managed to date with 
maltodextrin.

Diagnostic Assessment
The evaluation at 2 weeks of life was suggestive of hyperinsu
linism with a critical sample remarkable for a BG of 57 mg/dL, 
an insulin level of 8.03 uIU/mL, and a cortisol of 0.4 ug/dL. A 
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cosyntropin (15 mg) stimulation test was performed. The cor
tisol level was 22.3 ug/dL at 30 minutes after the administra
tion of cosyntropin, excluding adrenal insufficiency as the 
cause of the persistent hypoglycemia.

During the admission at 5 months of age for hypoglycemia, 
a supervised fast followed by a glucagon stimulation test was 
performed. After 17 hours of fasting, the patient developed 
hypoglycemia with a point-of-care glucose of 49 mg/dL. A 
critical sample was obtained, which was remarkable for a 
beta-hydroxybutyrate of 1.27 mmol/L, a plasma glucose level 
of 52 mg/dL, a growth hormone level of 9.7 ng/mL, and an in
sulin level of 2 uIU/mL. Intravenous glucagon was adminis
tered. Point-of-care glucose level 40 minutes later was 
95 mg/dL, suggestive of hyperinsulinism.

During our outpatient evaluation at 11 months of age, a re
view of outside records showed that she had a negative con
genital hyperinsulinism genetic panel, which tested for the 
most frequent mutations (ABCC8, GCK, GLUD1, 
KCNJ11). She had features that were suggestive of a syn
drome, including prominent ear lobes, broad and flat nasal 
bridge, a single prominent tooth at the center of the bottom 
gum line, long palpebral fissures with upward curvature at 
the lateral edges, prominent finger pads, and noted neurodeve
lopmental delay. A whole exome sequence confirmed a patho
genic mutation in the KMT2D gene (AD, Heterozygous, 
variant c.5269C>T and p.R1757X) at 2 years of age.

Treatment
During her admission to the NICU after birth, she required a 
glucose infusion rate of 6 mg/kg/min to maintain a normal BG 
level. Subsequently, diazoxide (6 mg/kg/day) and chlorothia
zide (13 mg/kg/day) were started, with good response. She 
was discharged home on diazoxide and chlorothiazide.

At 2 months of age, due to an admission secondary to respira
tory failure associated with pulmonary hypertension, diazoxide 
was discontinued and she was able to maintain stable blood glu
cose levels with enteral feeds every 2 hours and continuous feeds 
overnight. At 11 months of age, she developed hypoglycemia 
while the gastroenterology team was trying to space her feeds. 
We attempted to manage her hypoglycemia by adding cornstarch 
1 gm/kg to her bolus feeds every 2 hours. Initially, the patient re
sponded well and was able to maintain euglycemia. After a few 
days, she developed diarrhea. Therefore, the cornstarch was dis
continued and replaced by maltodextrin. Continuous glucose 
monitoring and fingerstick BG levels were utilized for close BG 
surveillance and appropriate titration of maltodextrin. Given 
her prior intolerance of cornstarch, we started at a low maltodex
trin dose. Starting dose was 0.2 gm/kg of carbohydrates (5 mL of 
maltodextrin = 1.8 grams of carbohydrates) added to every other 
bolus feed, for a total of 3 bolus feeds (5 mL maltodextrin per 
feed). Using a goal BG of between 70 and 100 mg/dL, we titrated 
the dose accordingly. The patient’s maximum maltodextrin dose 
to date has been 0.5 gm/kg of carbohydrates (15 mL of malto
dextrin) with every bolus feed, for a total of 6 bolus feeds. 
Maltodextrin has been directly mixed with her formula and given 
through the G-tube. Maltodextrin never had to be added to over
night continuous G-tube feeds, which ran for 11 hours.

Outcome and Follow-up
The patient has been in regular follow-up with multiple spe
cialties, including genetics, gastroenterology, nephrology, 

neurology, pulmonology, and endocrinology. She is currently 
receiving 0.3 gm/kg of carbohydrates (10 mL of maltodextrin) 
with her bolus feeds of toddler formula, 3 times a day. She also 
receives continuous feeds of toddler formula without maltodex
trin via G-tube for 6 hours overnight. Solid food has slowly 
been incorporated into her diet with good tolerance.

During the evaluation in our clinic at 11 months old, her 
weight was between the 3rd and 5th percentile. Rapid weight 
gain was observed in the following months, secondary to more 
frequent feeds and the addition of maltodextrin. At 2 years of 
age, her weight for length was above the 97th percentile 
(standard growth charts). Gastroenterology team decreased 
the quantity of formula and calories, accordingly. At 3 years 
of age, her height and weight were at the 25th and 50th per
centile (standard growth charts), respectively. Weight for 
length was at the 60th percentile for age.

Her blood glucose levels have been mainly in the range of 70 
to 100 mg/dL, prior to feeds. Her family has opted to return to 
fingerstick BG checks twice per day, since BG values have been 
stable. Since 5 months of age, she has had no further admis
sions for hypoglycemia. She has never had any seizures, star
ing spells, or behavioral arrests. She attends a specialized 
daycare center where she receives speech-language therapy, 
occupational therapy, and physical therapy. At roughly 3 
years old, she was walking and running independently, start
ing to speak in phrases, and able to feed herself. We are closely 
monitoring for other potential endocrine dysfunction associ
ated with KS (growth, puberty, and thyroid disorders).

Discussion
Hyperinsulinism in the neonate may present as an isolated 
finding or manifest in various genetic syndromes [1]. KS is a 
more recent addition to the list of genetic syndromes associ
ated with HH [4]. KS is classically caused by a pathogenic mu
tation in either the KMT2D or KDM6A gene. Heterozygous 
mutations in the KMT2D gene are responsible for more 
than 75% of KS, with most being de novo [4]. Almost 30% 
of patients with clinical features of KS do not carry mutations 
in either gene, and other genes have been associated with 
Kabuki-like phenotypes [5].

Patients with KS can present with a wide phenotypic spec
trum. The most consistent features include the typical facial 
appearance, skeletal anomalies, dermatoglyphic abnormal
ities, some form of intellectual disability, and inadequate post
natal growth. Genetic testing has aided in creating a more 
expansive phenotypic spectrum for KS, with potential associ
ated findings in multiple organ systems. The genotype- 
phenotype correlation continues to grow as clinicians and 
scientists identify and diagnose more patients with KS [3]. 
HH is rarely seen in KS, partly secondary to underdiagnosis 
and underreporting [1, 3].

We presented the case of a now 3-year-old girl with 
KMT2D-associated KS followed in our endocrine clinic for 
persistent hypoglycemia secondary to hyperinsulinism. HH 
has been classically associated with KDM6A mutations. 
Persistent hypoglycemia is a rare finding beyond the neonatal 
period but is a more common finding in KDM6A-associated 
KS [6]. Hyperinsulinism as a cause of hypoglycemia is pre
sumed to be secondary to dysregulated insulin secretion. 
KMT2D and KDM6A are histone modifiers and are critical 
in embryogenesis and normal organ development, including 
pancreatic beta-cell formation. How exactly this translates 
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to hyperinsulinism in KMT2D-associated KS is not well- 
understood. The mechanism of the hyperinsulinism is more 
well-described in KDM6A-associated KS [3, 4, 6]. Possible ex
planations include altered beta-cell development, enhanced 
pancreatic beta-cell proliferation, and inappropriate increase 
in insulin secretion [3, 4, 6].

KS may not be easily identified in neonates and infants be
cause the characteristic facial features may not yet be distinct 
[1]. A high index of suspicion should be maintained while 
evaluating a patient with hypoglycemia who has potential 
clinical manifestations of KS.

KS associated with hyperinsulinism is often diazoxide re
sponsive, which is typically the first line of treatment [4]. 
Our team was unable to continue treatment with diazoxide 
secondary to development of pulmonary hypertension, for
cing us to focus on dietary interventions. Potential nutritional 
treatment options include frequent feeds or adding complex 
carbohydrates in the form of cornstarch or maltodextrin, 
the latter of which is generally more tolerable [7, 8]. Close 
monitoring of BG values and titration of therapy is critical 
to optimize neurodevelopmental outcomes. Our team utilized 
both continuous glucose monitoring (CGM) and fingerstick 
BG values to guide therapy. CGM use has been shown to 
have a high false positive rate for detecting hypoglycemia in 
patients with hyperinsulinism [9]. Therefore, it is important 
to confirm hypoglycemia with a fingerstick to avoid overtreat
ment of low BGs or unnecessary escalation of therapy.

To our knowledge, our case represents one of the rare re
ported cases of HH in KMT2D-associated KS. Nutritional 
therapy was key to successful management when diazoxide 
had to be discontinued.

Learning Points
• Consider KS as a cause of HH, especially when suggestive 

clinical features are present.
• Persistent HH can be seen in KMT2D-associated KS.
• Addition of complex carbohydrates is a potential treat

ment in patients who cannot receive diazoxide.
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