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Perspectives

Studies from countries across all income 
levels show that the presence of an 
abnormal blood sugar concentration 
in sick children is associated with an 
increased mortality risk.1–3 One of these 
studies reports that of the 105 hypogly-
caemic children admitted to a hospital 
in United Republic of Tanzania, 42% 
(44) of the children died.3 The World 
Health Organization (WHO) defines 
hypoglycaemia as a blood glucose 
concentration of less than 2.5 mmol/L 
in non-malnourished children.4 Ex-
cess mortality has also been observed 
among children admitted with low 
blood glucose concentrations, that is a 
blood glucose concentration above the 
WHO cut-off of 2.5 mmol/L and with a 
variable upper limit (depending on the 
study) of up to 5.0 mmol/L, compared 
to children with higher blood glucose 
concentrations.2,5 Accurate manage-
ment of this patient group is needed to 
avert the high mortality as well as the 
potential long-term consequences of low 
blood glucose concentrations such as 
neurological deficits, recurrent seizures 
or cognitive disability.

Several issues surround the man-
agement of non-diabetic paediatric hy-
poglycaemia, especially in low-resource 
settings. Many health facilities lack the 
necessary equipment to assess blood 
glucose concentrations or have an un-
predictable inflow of different and often 
incompatible brands of glucometers and 
test strips. When available, the common-
ly used point-of-care glucometers are 
not precise and tend to be less accurate 
in the hypoglycaemic range.6 Diagnostic 
accuracy may be further compromised 
by an interchangeable use in the report-
ing of glucose concentrations in blood 
and plasma, with the plasma concentra-
tion being 1.11 times higher than the 
blood concentration. To harmonize 
results, the International Federation 
of Clinical Chemistry recommends to 
always report glucose concentrations 
in plasma.7 While point-of-care devices 
may lead to both under- and over-di-

agnosis of hypoglycaemia, waiting for 
a more exact laboratory measurement 
of the glucose concentration is rarely 
an option, considering the urgency of 
the condition. A higher recommended 
cut-off concentration to consider treat-
ment would reduce the risk of under-
diagnosing hypoglycaemia due to device 
inaccuracy.

Besides the difficulties in assess-
ing the blood glucose concentration, 
the diagnosis of hypoglycaemia is not 
straightforward because the threshold 
for when low blood glucose concentra-
tions become dangerous is difficult to 
define and likely varies depending on 
the overall condition of the child. The 
optimal treatment of hypoglycaemia 
also remains unknown. WHO recom-
mends increasing the blood glucose 
concentration in a hypoglycaemic child 
without severe malnutrition through the 
intravenous administration of 5 mL/kg 
of 10% dextrose. No clinical trials on the 
mortality impact of the suggested treat-
ment on hypoglycaemic children have 
been performed, probably because such 
trials are considered ethically challeng-
ing, as they would involve not adminis-
tering glucose to children with obvious 
sugar deficit. However, we presume 
– although it is not reported – that the 
WHO hypoglycaemia treatment guide-
lines have been at least partly adhered 
to in observational studies reporting 
on the association between admission 
blood glucose and mortality. If observed 
hypoglycaemic children indeed received 
glucose according to the guidelines, this 
would imply that they still suffered a 
high case fatality.

The SugarFACT trial assessed 
whether the WHO hypoglycaemia treat-
ment of children with low blood glucose 
concentrations (2.5–5.0 mmol/L) re-
duced the paediatric in-hospital mortal-
ity in Malawi.8 The recently published 
null-results from the trial established 
a 15.5% (50/322) in-hospital mortality 
in severely sick children aged 1 month 
to 5 years with low blood glucose 

concentrations. The combined case 
fatality among severely ill children in 
the same hospital who presented with 
hypo- or low glycaemia (< 5.0 mmol/L) 
was 21.2% (29/137) compared to 6.9% 
(70/1011) among children with normo-
glycaemia of 5.0–10.0 mmol/L and 9.0% 
(19/211) among children with an admis-
sion blood sugar level of 10.0 mmol/L 
or above.2 While the identification and 
treatment of the underlying cause of the 
illness will always be a cornerstone for a 
successful outcome, the results from the 
SugarFACT trial raises some concerns 
related to the current treatment recom-
mendations for hypoglycaemia.

First, studies from intensive care 
settings in high-income countries 
have elaborated on the importance of 
glycaemic control in the management 
of critically ill children since glycaemic 
variability (that is, swings in blood glu-
cose levels) is associated with increased 
mortality.1 Even isolated episodes of 
hyperglycaemia and hypoglycaemia are 
known to be harmful, and hypoglycae-
mia may go clinically undetected.9 Due 
to the risk of rebound hypoglycaemia 
and concerns for glycaemic variability, 
some guidelines are now recommend-
ing a smaller dextrose bolus of 2 mL/kg 
rather than the WHO-recommended 
5 mL/kg. Indeed, the use of boluses 
(a large dose of a substance given by 
injection for rapid concentration in the 
bloodstream) in severely ill children 
has been questioned following results 
from the Fluid Expansion as Support-
ive Therapy trial,10 where the standard 
treatment of intravenous fluid boluses 
for shock in children was found to 
increase mortality. Boluses may cause 
too rapid changes in fragile patients 
whose physiological response fails to 
adapt. Some small studies from high-
income countries suggest that enteral 
dextrose administration may be the 
best option for glucose administration 
in sepsis, inducing the release of intes-
tinal incretin hormones which in turn 
improves glycaemic control while also 
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decreasing cytokine levels and thereby 
inflammation.11

In resource-poor countries, where 
health facilities may be unable to en-
sure intravenous access in severely sick 
children, sublingual sugar has been 
promoted as an alternative treatment 
option for hypoglycaemia. Sublingual 
dextrose gel in the treatment of neonatal 
hypoglycaemia has been shown to be 
beneficial and resulted in fewer episodes 
of rebound hypoglycaemia compared 
to intravenous dextrose.12 However, 
the dextrose used in neonates was a 
specially prepared dextrose gel that is 
too expensive for low-resource health 
systems. Therefore, in these settings, the 
currently recommended treatment of 
potential hypoglycaemia in the absence 
of intravenous access is sublingual sugar, 
that is, sugar mixed with water that is 
administered under the tongue of the 
child. Sublingual sugar has been shown 
to rapidly increase the blood sugar levels 
and may provide a more physiological 
increase of blood glucose concentra-
tions, although current evidence is 
insufficient to translate into clear guide-
lines.13 Frequent repeat measurements 
combined with sublingual provision of 
glucose may assist to evaluate and adjust 
the treatment and could be implemented 
without the addition of any human or 
medical resources.14 Continuous glucose 
monitors, initially developed to facilitate 
the management of diabetes patients, 
offer another recent opportunity for im-
proved monitoring of admitted children 
at risk of hypoglycaemia and glycaemic 
variability. The use of these monitors 

for admitted children has not yet been 
well studied, and well-designed cost–ef-
fectiveness studies of their potential use 
to alter the prognosis of hypoglycaemia 
are needed.

The cut-off WHO uses to define at 
what level the blood glucose concentra-
tion requires to be treated is not based 
on firm evidence, nor are the timing 
and need for repeated testing and the 
optimal treatment. We suggest revis-
ing the current guidelines in the WHO 
Pocket book of hospital care for children: 
guidelines for the management of com-
mon childhood illnesses, 2nd edition.

First, given the increased mortal-
ity among children with blood glucose 
concentrations above the WHO hypo-
glycaemia definition, a higher cut-off 
than 2.5 mmol/L for defining hypo-
glycaemia and recommend treatment 
should be considered. The common lack 
of glucometers is acknowledged in the 
guidelines – hence the recommendation 
of presumptive hypoglycaemia treat-
ment in case of inability to test the blood 
glucose concentration in a severely sick 
child. Removal of a hypoglycaemia 
definition may present a pragmatic and 
easily applicable approach for resource-
constrained health facilities. However, 
removing the definition also requires 
better knowledge of the potential harm 
caused by hypoglycaemia treatment – 
particularly concerning hyperglycaemia 
and related changes in electrolyte bal-
ance – in certain patient groups. The 
reasons for a falling blood glucose are 
diverse but insufficiently documented 
in low-resource settings. Some condi-

tions such as malaria could benefit from 
simple replacement of glucose, but other 
conditions require extended clinical 
workup for appropriate management.

Second, more research is needed 
to provide evidence for the best treat-
ment option for low blood glucose 
concentrations, including the choice of 
intravenous or sublingual route as well 
as the optimal dose. Although some 
studies show promising results from the 
use of sublingual sugar, well-designed 
and larger studies with clearly identified 
patient groups are needed to confirm the 
presumed benefits. 

Third, and possibly most important, 
the management guidelines need to 
cover more than the very initial phase of 
treating a low blood glucose concentra-
tion – starting with recommendations 
of repeat blood glucose assessments 
during the first day or days of admission. 
The technology provided by continuous 
glucose monitors offers an interesting 
opportunity for improved management, 
but repeated point-of-care tests are likely 
more implementable and acceptable by 
both guardians and health-care workers. 
For future evidence-based recommen-
dations, research is needed to better ex-
plain the reasons for the high mortality 
in children with low blood glucose con-
centrations in resource-poor settings in 
general, but above all to provide robust 
evidence on best possible management 
to avert hypoglycaemia-related morbid-
ity and mortality. ■
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