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Abstract: Medical records of infants and children evaluated for hypoglycemia, in the period January 1989 and December
2014, were retrospectively reviewed. Data included age, sex, maternal history, dietary history and drug intake,
concomitant illness, clinical presentation, and results of relevant laboratory and radiological investigations. Glycogen
storage disease, metabolic disorders, and hormonal disorders were excluded as recommended. Fifty-two patients were
born in or referred to King Khalid University Hospital were evaluated. Wide spectrum of causes was noted with
persistent hyperinsulinemic hypoglycemia of infancy (PHHI) in infants, while ketotic hypoglycemia was the commonest
beyond infancy. The frequency and aetiological pattern of hypoglycemia is variable with persistent hyperinsulinemic
hypoglycaemia of infancy (PHHI) was the commonest encountered in 10 (19.2%) infants, and while ketotic
hypoglycemia was the most common cause of hypoglycemia in children beyond infancy found in 9 (17.3%) patients.
Keywords: Hypoglycemia, infancy, childhood, pattern, Saudi Arabia.
INTRODUCTION
Dysfunctional carbohydrate metabolism is one
of the most common endocrine disorders of infancy and
childhood. Hypoglycemia has various causes, which
can lead, if untreated, to serious neurological damage.
Intra-uterine growth retardation (IUGR) and having a
mother with diabetes (IDM) were among the common
causes in the neonatal period.
However,
ketotichypoglycemia is the commonest form of
hypoglycemia in children beyond infancy. Persistent
hyperinsulinemic hypoglycaemia of infancy (PHHI),
though an uncommon disorder, was considered as one
of the major causes in our community. Hypoglycemia
which can be severe enough to cause coma, is an
important clinical feature of childhood isolated adrenocorticotrophic deficiency [1-6].
This communication is an attempt to report on
the pattern of hypoglycaemia in infancy and childhood
in a cohort of patients born or referred to King Khalid
University Hospital (KKUH), Riyadh, Saudi Arabia and
evaluated by the principal author (NJ) over twenty-five
years period (January 1989 - December 2014), at a
major teaching hospital of Central Province, Saudi
Arabia.
MATERIALS AND METHODS
During the period under review (January 1989
and December 2014), a total of 52 patients were born in
or referred to King Khalid University Hospital
(KKUH), Riyadh, Saudi Arabia for the evaluation of
possible hypoglycaemia. Hypoglycemia was defined as
a blood sugar of ≤ 3.3 mmol/L, or with clinical
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symptoms and signs of hypoglycaemia. Intrauterine
growth retardation (IUGR) was based on birth weight
and infants of diabetic mothers (IDM) on history. The
diagnosis of persistent hyperinsulinemic hypoglycaemia
of infancy (PHHI) was based on persistently low blood
sugar, negative urinary ketone bodies and reducing
substances, positive glucagon stimulations test results
and high insulin to glucose ratio. Glycogen storage
diseases, metabolic disorders, and hormonal deficiency
were diagnosed as recommended [1, 7].
Data were retrospectively obtained from the
medical records and included age, gestational age,
maternal history including drug intake, dietary history
and frequency. Concomitant illness, birth weight,
clinical presentation, and the relevant laboratory and
radiological investigations.
RESULTS
Fifty-two patients aged from newborn to 12
years
were
evaluated
for
hypoglyacaemia.
Ketotichypoglyacaemia was the most common cause,
beyond the infancy period, found in 9 (17.3%) patients,
aged 18 months to six years. While in infancy the most
common aetiology was persistent hyperinsulinemic
hypoglycaemia of infancy (PHHI) presented in 10
(19.2%) patients. see Table. As not all patients with
intrauterine growth retardation (IUGR),
and
hypoglycaemia in infants of diabetic mothers (IDM)
were referred to endocrine service, this might create a
bias in this study only 5 (9.6%) patients with IUGR and
IDM in six (11.5%). A three-month-old male child
presented with hypoglycaemia, was found to have
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micropenia, central hypothyroidism and, adrenal
insufficiency.
He
was
diagnosed
with
panahyporpituitarism. Two patients were diagnosed to
have isolated adrenocorticotrophic hormone (ACTH)
deficiency, a 3 month-old and 11 years and 6 month-old
boys, primary adrenal insufficiency in three, while
isolated neonatal growth hormone deficiency in one
patient.

Sepsis was also known
to cause
hypoglycaemia presented in six (11.5%) patients. The
bacteriologic findings were significantly variable with
pneumococcal
infection
being
commonest.
Unfortunately, we could not identify an etiological
cause in four patients. However, in one patient the
diagnosis of ketotichypoglycaemia was entertained at a
later time.

Table-1:Aetiological cause in 52 patients with hypoglycaemia.
No.
Diagnosis
Patients
Ketotic hypoglycemia
9
Persistent hyperinsulinemichypoglycaemia of infancy (PHHI)
10
Infants of Diabetic Mother (IDM)
6
Intrauterine growth retardation (IUGR)
5
Isolated adrenocorticotrophin deficiency
2
Isolated neonatal growth hormone deficiency
1
Pan Hypopituitarism
1
Primary cortisol deficiency
3
Idiopathic hypoglycaemia
4
Fructose 1,6 diphosphotase
1
Galactocemia
1
Sepsis
6
Hypoglycaemia (Diabetic patients)
3
Total
52

of

%
17.30
19.2
11.5
9.6
3.8
1.9
1.9
5.0
7.7
1.9
1.9
11.5
5.0
100%

Fig-1: Normal hypoglycemic counter regulation
DISCUSSION
Hypoglycaemia is one of the most frequent
endocrine disorderencountered in infants and children.
It can be caused by various conditions. The most
common cause in childhood is insulin-treated type 1
diabetes. Many of the etiologies of hypoglycaemia may
carry the same consequences, complicating the casual
distinction. Infants and children with asymptomatic
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hypoglycaemia have been shown to have neurological
dysfunctions at the time of hypoglycaemia, including
impaired auditory and sensory evoked responses and
impaired test performance. Long term consequences of
hypoglycaemia include decreased head size, lowered IQ
and specific regional brain abnormalities observed
using magnetic resonance imaging (MRI) [2].
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The body normally hasphysiological defenses
against hypoglycaemia (figure), where insulin secretion
decreased, and increase in counter-regulatory hormones
(glucogon, epinephrine, growth hormones and cortisol).
These hormonal changes combine to increase hepatic
glucose output, increase alternative fuel availability,
and decrease glucose use. Hypoglycaemia occurs when
one or more of these counter regulatory mechanics fail
because of the overuse of glucose, as in
hyperinsulinism, or the under production of glucose,
asin the glycogen-storage diseases, or both, as in
pituitary hormone deficiency, growth hormone or
cortisol deficiency [1, 2].
Persistent hyperinsulinaemic hypoglycaemia
of infancy (PHHI) was the most common cause in our
series, found in ten patients (19.2%). PHHI, is
genetically heterogeneous condition associated with
excessive insulin production. It was first described
more than 50 years ago by McQuarrie [8] and usually
presents between birth and the first 3 months of life.
There is increasing evidence that the disorder frequently
has a genetic rather than a sporadic origin [9-11].
Ketotichypoglycaemia, however, is the commonest
form of hypoglycaemia occurring during childhood
beyond infancy. The disorder classically manifests
itself between the age of 18 months and 5 years, and
generally remits spontaneously before 8 to 9 years of
age. A presumptive diagnosis is made by documenting
low blood sugar in association with ketonuria,
ketonemia and typical symptoms of hypoglycemia. A
definitive diagnosis is established by demonstrating an
inability to tolerate a provocative ketogenic diet or
fasting. Susceptible or affected children develop severe
hypoglycemia and ketosis on this diet within 24 hours.
Plasma alanine concentrations were significantly lower
in ketotic hypoglycaemic children than normal children
on a normal or a ketogenic diet. In contrast to adults,
even normal children develop hypoglycemia and
ketonemia when deprived of calories for a relatively
short time (32 to 36 hours) [1-4, 6, 10].
Hypoglycaemia, which is potentially severe
enough to cause coma, is an important clinical feature
of childhood adrenocorticotrophic hormone (ACTH)
deficiency and was presented in all reported cases
including our cases [4, 13]. In adrenal insufficiency
related to adrenal insensitivity to ACTH,
hypoglycaemia is also very frequent. This is in contrast
to primary adrenal insufficiency where it is much less
frequently reported. In a study of 165 children with
primary adrenal insufficiency Artavia-Loria et al [15],
have shown that hypoglycaemiaoccured in 18%. So as
Al Jurayyan in his study of primary adrenal
insufficiency [16]. This reason for the discrepancy is
unclear.
Delayed and diminished secretion of
adrenaline in response to hypoglyacaemia, low alanine
level and decreased rate of glyconeogeneric have been
shown to play a major role in the pathogenetic of
hypoglycaemia. The lack of unrecognized pituitary
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factors such as β-endorphin has also been suggested
[17]. Congenital isolated growth hormone deficiency
and hypopituitarism are known causes, found in one
each in our series [18, 19]. Sepsis was also known to
cause hypoglycaemia. The bacteriological findings
were variable with pneumococcal infections were the
commonest.
Idiopathic hypoglycaemia, literally referred to
cases with unknown etiology were found in four. One
of the patients was diagnosed as ketotichypoglycaemia
later on. This could be explained by a transient etiology
such as reactive hypoglycaemia, poor adrenaline
response to hypoglycaemia or delayed cortisol response
[21-23]. This will stress on the importance of the crucial
sampling at the event of hypoglycaemia and continues
follow up.
In conclusion, the frequency and aetiological
pattern of hypoglyacaemia in this study is showing a
wide
pattern.
Persistent
hyperinsulinemiahypoglycaemia of infancy (PHHI) was
common in infancy period (19.2%), while
ketotichypoglycaemia was the most common in
childhood beyond infancy. In its typical presentation, a
previously healthy, one to six years old, with normal
growth and development who presents with the first
episode of symptomatic hypoglycaemia following
fasting, and appreciated degree of ketonuria.
Acknowledgment
The authors would like to thank Ms. Cecile S.
Sael for typing the manuscript and extend their thanks
and appreciations to the College of Medicine Research
Center, Deanship of Scientific Research, King Saud
University, Riyadh, Saudi Arabia, for funding this
research work.
REFERENCES
1. Aynsley-Green, A. (1985). Hypoglycaemia in
infancy and childhood. In Ansley-Green A, Soltesz
G eds. Current review in Pediatrics. Churchillliving stone 1st ed. (UK).
2. Hoffman, RP. (2014). Pediatric hypoglycaemia .
Emedicine-medescape.com/article 92 1936 –
overview.
3. Ehrlich, RM.(1971). Hypoglycaemia in infancy and
childhood. Arch Dis Child. 46(249):716-719.
4. Lteif, AN., Schwenk WF. (1999). Hypoglycaemia
in infants and children. Endocrinal MetabClin
North Am., 28(3):619-646.
5. Zelle, J., Bougneres, P. (1992). Hypoglycaemia in
infants. Trends in Endocrinology and Metabolism,
3(10):366-370.
6. Sunehag,
A.,
Haymond,
M.
(2004).
Hypoglyacaemia in infants and children. In:
Kleiman RE edition. Pediatrics Nutrition
Handbook. 5th edition Elk Grove Village, IL,
American Academy of Pediatrics (USA), 515-535.

110

Al Jurayyan NAM.; Sch. Bull.; Vol-2, Iss-3 (Mar, 2016):108-111
7.

8.

9.

10.

11.

12.

13.

14.

15.

Raghuveer TS, Garg U, Graf WD. (2006). Inborn
errors of metabolism in infancy and early
childhood: an update. Am Fam Physician.
73(11):1981-1990.
McQuarrie I. (1954). Idiopathic spontaneously
occurring hypoglycaemia in infants: clinical
significance of problems and treatment. Am J Dis
Child. 87:399-428.
Al Rabeea A, Al Ashwal A, Al Herbish A, Al
Jurayyan N, Sakali N, Abobakr A. (1995).
Persistent hyperinsulinemichypoglycaemia of
infancy: experience with 28 cases. J Pediatr
Surgery. 30(8):1119-1121.
Dekelbab BH, Sperling MA. (2006). Recent
advance in hyperinsulinemichypoglycaemia of
infancy. Acta Paediatr. 95:1157-1164.
Goel P, Choudhury SR. (2012). Persistent
hyperinsulinemic hypoglycemia of infancy: an
overview of current concepts. J Indian Assoc
Pediatr Surg. 17(3):99-103.
Matthieu
JM,
Boulat
O.
(2002).
Ketotichypoglyacaemia in children. Rev Med
Suisse Romande. 122(12):640-644.
Al
Jurayyan
NAM.
(1995).
Isolatedadrenocorticotrophin deficiency as a rare
cause of hypoglycaemia in children. Horm Res.
44:238-240.
Schmidit RS, Donald RA. 1989 ACTH deficiency:
problems in recognition and diagnosis. NZ Med J.
102:255-257.
Artavia-loria E, Chaussain JL, Bongneres PF, Jab
JK. (1986). Frequency of hypoglycaemia in

Available Online: http://scholarsbulletin.com/

16.

17.

18.

19.

20.
21.

22.

23.

children adrenal insufficiency. ActaEndocrinol
(Copenh). 113:275-278.
Al Jurayyan NA. (2015). Primary adrenal
insufficiency (PAI): a major treaching hospital
experience, Riyadh, Saudi Arabia. International
Journal of Clinical Therapeutic and Diagnostics
(IJCTD). 3(5):92-94.
Murch SH, Carter EP, Tsagararakis S, Grossman
A, Savage MO. (1991). Isolated ACTH deficiency
with absent response to corticotropin releasing
factor-41. ActaPediatr Scand. 80:259-261.
Bell JJ, August GP, Blethen SL, Baptista J. (2004).
Neonatal hypoglycaemia in a growth hormone
registry: incidence and pathogenesis. J Pediatric
Endocrinol Metab. 17(4):629-635.
Lovinger RD, Kaplan SL, Grumbach MM. (1975).
Congenital hypopituitarism associated with
neonatal hypoglycaemia and micropenis: four cases
secondary to hypothalamic hormone deficiencies. J
Pediatr. 87(6):1171-1181.
Russell JA (2006). Management of sepsis. N Enj J
Med 355:1699-713.
Goodall M, Cragan M, Sidbury J. (1972).
Decreased Epinephrine Excretion in idiopathic
hypoglycemia. Ann J Dis Child. 123(6):569-571.
Martin MM, Martin ALA, Calcagno PL. (1971).
Idiopathic hypoglycaemia – a defect in
hypothalamic ACTH-releasing factor secretion.
Pediatric Research. 5:396.
Auroa M. Raissoni N. (2015). Adrenal
insufficiency. Pediatrics in Review. 36(3):92-103.

111

