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Hypoglycemia in Children with Tetralogy of Fallot Treated with Beta-Blocker.
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Background: Beta-blockers have recently become more commonly used for children with heart failure or arrhythmia.
Alongside hypotension and bradycardia, hypoglycemia is a side effect of beta-blockers. Despite the potentially critical
consequences of hypoglycemia, the risk factors for it resulting from beta-blzocker administration in children remain
unclear.

Purpose: This study aimed to identify the risk factors for hypoglycemia as a result of the use of beta-blockers in children
with Tetralogy of Fallot (TOF).

Method: We reviewed the cases of 422 patients with TOF from 1983 through 2011 treated at our hospital. Patients were
classified into 3 groups : received beta-blockers (n = 214), received no beta-blockers (n=92), and with pulmonary atresia
(n=116). Hypoglycemia was defined as a plasma glucose concentration of = 40 mg/dL. or <50 mg/dl with Whipple's
triad. We analyzed the prevalence of hypoglycemia in each group and assessed factors contributing to hypoglycemia.
Results: Sixteen cases presented with hypoglycemia, all of whom received beta-blocker (carteolol).  Their mean plasma
glucose was 26.4 * 14.1 mg/dL, mean age was 2.3 £ 1.2 years. and mean Kaup index was 15.2 = 1.5. Most of the patients
with hypoglycemia were on a restricted diet for cardiac catheterization or had inadequate feeding secondary to infectious
disease. Hypoglycemia resulted in neurological sequelae in three cases, one of which resulted in death due to severe
encephalopathy.

Conclusions: The findings indicated a relatively high incidence of hypoglycemia in infants with TOF treated with beta-
blockers(7.5%), and the risk factors were inadequate feeding or starvation. Careful observation is essential for infants on
beta-blockers under starving conditions.
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Table 1 The distributions of groups and hypoglycemia
probands in the TOF 422 cases: the number of
patients (percentage) All of the probands were in
the B + group treated with beta-blockers (7.5%) .

TOF
Group B+ B- PA Total
Case 214 92 116 422
Hypoglycemia 16 0 0 16
probands (%) (7.5%)  (0.0%)  (0.0%) (3.8%)

Abbreviations: ff+ = patients treated with beta-blocker, f— = patients
treated without beta-blocker, PA= patients with pulmonary atresia
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Table 2 Demographic characteristics of cases with hypoglycemia: all subjects took carteolol and became
symptomatic early in the morning.

Case|Sex G.A. g;::t (:::) (?‘:) Kaup ’;g LOC seizure sy?'r::m Trigger Gh:onr:luy:?:nal

1 M 38 2765 7 8.1 18.0 19 + + hypothermia  unknown

2 |M 3 250 14 73 141 3+ + “;:’g:’::

3 | F 41 2700 43 120 138 23 + + AGE

4 |M 38 3152 14 93 168 17 H + hypothermia Cold

5 | M 39 3102 27 126 170 15 - + AGE

6 | M 40 2696 12 7.2 15.3 38 + + sweating Cold

7| F 4 3230 22 109 170 13 + + hypothermia Cold

8 F 39 3046 29 107 159 a3 + + sweating fast 22q11.2 deletion
9 | F 34 1282 33 101 142 25 + + fast

10 | M 40 2984 25 95 148 20 * + hypothermia AGE 22q11.2 deletion
M| F 3% 273 59 141 150 25 + + AGE 22q11.2 deletion
22 |F 3 272 30 112 157 35 + iy

13 | M 40 3058 32 98 153 50 + + AGE 16q12.1 deletion
14 | M 40 28636 21 96 135 29 + + tachypnea AGE

15 | F 38 2932 50 100 119 48 * + Cold 22q11.2 deletion
16 | M 37 2405 16 78 143 19 + + hypothermia  unknown  22q11.2 deletion

Abbreviations: G.A. = gestational age, Birth weight(gram), Mo= month, Bw= body weight, kg= kilogram, Kaup= Kaup index:
Bw (g) x 10/Ht(em)®, Min PG= minimum plasma glucose, LOC= loss of consciousness, M= male, F= female. AGE = acute

gastroenterocolitis.

Table 3 Comparison of characteristics between the groups: 1, 2) B+ H was lower the presence of anoxic

spell without administration signiﬁcamly” and with administration than 8+ E . 3) B+ H was
significantly higher SpO, than 8+ E.
B+
P
H E

Number 16 198
Sex (Male / Female) 9/1 99 / 99 0.41
Gestational ages (weeks) 389+17 386+1.7 0.37
Birth weight (g) 2754.1+462.1 2911.7+516.3 0.24
Chromosomal analysis (n) 21tri:0, 22qdel:5, other;1 21tri;24, 22qdel:8, other:7 0.09
Other features (n) 2 12 0.28
Combined medicine (n) 5 41 0.25

; . . 25 40
Starting date of administration (months) (0 ~ 420) (0 ~ 54) 0.50

- . 36.0 30.0
End date of administration (months) (12 ~ 149.0) 2 ~ 328) 0.45
Month of onset 271142 26.8+21.2 0.95
Dose (mg/kg/day) 0.25+0.04 0.25+0.06 0.94
Presence of anoxic spell without administration (n) 1 54 0.05"
Presence of anoxic spell with administration (n) 2 57 0.13%
Kaup index 15.2%15 15715 0.23

18.7 19.0
BNP (pg/mi) (7.4 ~ 56.2) (2.6 ~ 88.0) 1%
SpO; (%) 86476 81690 0.04"

Abbreviations: f+ = patients treated with beta-blocker, H= hypoglycemia, E= euglycemia, 21tri= Trisomy 21,

22qdel= 22q11.2deletion.
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Fig. 1 Distribution of triggers for hypoglycemia:
(inducer, number of patients, percentage)Most cases had
poor oral intake,
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Table 4 Risk factors for hypoglycemia in the TOF 214 cases received beta-blocker
determined by conditional logistic analysis. We defined low birth weight as
<2.5 kg, "Others” as chromosomal disorders and other features except trisomy
21 and 22q11. 2deletion, and a low Kaup index of <16.

Univariable Analysis Multivariable Analysis
Variable OR 95% Cl P OR 95%Cl P
Male 0.54 0.17-187 0281
Birth weight (g) 1.00 0.99-1.00 0682
Low birth weight () 1.44 0.44-476 0548 111 0.30-4.14 0869
Trisomy 21 1.85 0.34-802 0533 199 038-996 0403
22q11.2 deletion 396 070-2246 0120 441 068-2849 0119
Others 142  034-589 0631
Starting date of administraion (month) 1.00 094-105 0877
The term of administration (months) 103  096-1.11 0377
Dose (mg/kg/day) 013  000-4261 0699
The accumulated dosage (mg/kg) 106 0.83-136 0651
Anoxic spell without administration 021 0.02-1.77 0150
Kaup index 0.81 055-1.20 0299
Low Kaup index 1.88 0.56-6.32 0.309 190 054-668 0316
BNP (pg/ml) 099  096-103 0671
Sp02 (%) 104  087-1.12 0241

Abbreviations: OR= odds ratio, 95% Cl= 95% confidence inierval
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(DInsulin secretion decrease

(@ Glucagon secretion increase

— increase Glycolysis and Glucogenesis
(3 Catecholamine secretion increase

— Glycolysis, symptom of hypoglycemia
(@ GH, Cortisol secretion increased
-+ Inhibit Insulin effect,
increase uptake Alanine/FFA/Glycerol /J

Timecourse

e

Fig. 2 Hormonal dynamics at hypoglycemia™“**’.

When one develops hypoglycemia, (1) and (2) are exercise by
a minute unit, At the time of the protraction (3) is exercise by
a unit for several hours, and () is behind (3) several hours,
Abbreviation: GH = growth hormone
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