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Abstract
Over 25 years ago, the World Health Organization (WHO) acknowledged the importance of effective prevention, 
detection and treatment of neonatal hypoglycaemia, and declared it to be a global priority. Neonatal 
hypoglycaemia is common, linked to poor neurosensory outcomes and, if untreated, can cause seizures and death. 
Neonatal mortality in low and lower-middle income countries constitutes an estimated 89% of overall neonatal 
deaths. Factors contributing to high mortality rates include malnutrition, infectious diseases, poor maternal 
wellbeing and resource constraints on both equipment and staff, leading to delayed diagnosis and treatment. The 
incidence of neonatal hypoglycaemia in low and lower-middle income countries remains unclear, as data are not 
collected.

Data from high-resource settings shows that half of all at-risk babies will develop hypoglycaemia, using accepted 
clinical thresholds for treatment. Most at-risk babies are screened and treated, with treatment aiming to increase 
blood glucose concentration and, therefore, available cerebral fuel. The introduction of buccal dextrose gel as a 
first-line treatment for neonatal hypoglycaemia has changed the care of millions of babies and families in high-
resource settings. Dextrose gel has now also been shown to prevent neonatal hypoglycaemia.

In low and lower-middle income countries, there are considerable barriers to resources which prevent access 
to reliable blood glucose screening, diagnosis, and treatment, leading to inequitable health outcomes when 
compared with developed countries. Babies born in low-resource settings do not have access to basic health care 
and are more likely to suffer from unrecognised neonatal hypoglycaemia, which contributes to the burden of 
neurosensory delay and death.
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Introduction
More than 25 years ago, the World Health Organization 
(WHO) attested that preventing neonatal hypoglycae-
mia, and developing methods of screening and treat-
ing the condition without harming the establishment of 
breastfeeding to be a global priority [1]. Neonatal hypo-
glycaemia is the most common metabolic condition in 
newborns [2], causing significant long-term disability, 
seizures and death which is largely preventable [3–7]. 
Since this statement from the WHO, there has been 
considerable research in high and upper-middle income 
countries (HUMIC) advancing knowledge surrounding 
the prevention, treatment and management of neonatal 
hypoglycaemia [8–12]. This has changed clinical prac-
tice for millions of babies and families in such countries. 
However, in low and lower-middle income countries 
(LLMIC), evidence related to the incidence, prevention, 
treatment and long-term outcomes of neonatal hypogly-
caemia remain largely unclear and data are scarce. This 
directly impacts two-thirds of the estimated 135 million 
babies born each year, who are born in LLMIC [13].

The neurosensory impairments associated with neo-
natal hypoglycaemia in low resource settings are often 
unrecognised and unmanaged. There is evidence show-
ing symptomatic, severe or prolonged episodes of hypo-
glycaemia can cause neurological injury leading to 
neurological sequelae including infantile spasms, acute 
seizures, drug resistant epilepsy [14], brain injury and 
death [15, 16]. Yet, neurosensory impairment related 
to transitional hypoglycaemia in HUMIC has caused 
considerable controversy [5, 17], and remains unclear. 
However, recent findings from the Hypoglycaemia Pre-
vention with Oral Dextrose (hPOD) follow-up study, 
which sought to determine neurosensory outcomes in 
children who, as babies, received either 40% dextrose 
or placebo gel in the first 48 h after birth, showed those 
who became hypoglycaemic (< 47  mg/dl, < 2.6 mmol/l) 
were more likely to have neurosensory impairment [18]. 
Furthermore, children who had experienced more severe 
episodes were at an increased risk of impairment. This 
suggests that children in HUMIC settings, receiving high 
quality healthcare to maintain normoglycaemia, are at 
risk of neurological harm when cerebral fuels are com-
promised even for short periods.

The physical and economic disparities in low-resource 
settings prevent access to reliable prophylactic strategies 
[19], blood glucose screening [20–25], diagnosis [20–25] 
and treatment [20, 21, 24–27]. Therefore, unlike babies 
born in HUMIC, babies in low-resource settings are 
more likely to suffer from unrecognised neonatal hypo-
glycaemia and remain untreated, leading to poor health 
outcomes and death [6]. As there is little consensus on 
the definition of low-resource settings, this discussion 
identifies LLMIC using the world bank classification [28], 

and uses the terms LLMIC and low-resource settings 
interchangeably.

Risk factors and incidences of neonatal hypoglycaemia
Babies considered at-risk of developing hypoglycaemia 
include those unwell, infants of diabetic mothers, those 
born small (SGA; weighing < 10th centile and/or < 2.5 kg) 
or large for gestational age (LGA; >90th centile and/or 
> 4.5 kg) [29], those born prematurely (< 37 weeks’ gesta-
tion), or those not feeding well [10]. In HUMIC settings, 
neonatal hypoglycaemia is common, with half of the at-
risk babies likely to be diagnosed within the first 48  h 
after birth [10]. Screening for hypoglycaemia is recom-
mended for at-risk babies using capillary heel-prick lanc-
ing to sample blood for glucose concentration analysis, 
along with close monitoring for clinical signs.

While evidence reporting the incidence of neonatal 
hypoglycaemia in LLMIC are few, it is likely to be higher 
than in HUMIC due to the high prevalence of risk fac-
tors which predispose babies to hypoglycaemia. It is also 
possible that factors which influence the risk of neo-
natal hypoglycaemia vary within and between LLMIC 
countries. For example, Pacific Islanders as an ethnic 
group have high prevalence rates of gestational diabetes 
mellitus (GDM) and macrosomia [30]. While, in Paki-
stan, high rates of preterm births, intrauterine growth 
restriction, infections, sepsis, and perinatal asphyxia are 
reported [31]. Programs including the Early Essential 
Newborn Care (EENC) developed by WHO and UNICEF 
which seek to improve routine neonatal care in LLMICs 
are being successfully implemented, and report lifesav-
ing improvements in nine priority action countries with 
high neonatal mortality rates [32]. It is likely that these 
programs are contributing to reducing the burden of 
dysglycaemia.

Screening and diagnosis of neonatal hypoglycaemia
The greatest barrier to effective screening and diagnosis 
of neonatal hypoglycaemia in low-resource settings is the 
scarcity of healthcare resources, equipment, and staff-
ing. Investigators seeking to assess the quality of care for 
hospitalised babies treated for infections in Bangladesh, 
Nepal, and Tanzania showed an absence of basic bed-
side diagnostics for the screening of hypoglycaemia [25]. 
Despite these babies being identified at-risk for hypo-
glycaemia, evidence of blood glucose screening ranged 
from only 1–51% across the five hospitals assessed. Addi-
tionally, of the LBW babies (n = 1015), 905 (89%) were 
admitted with sepsis, surprisingly the diagnosis of neo-
natal hypoglycaemia was reported 0–9% across the five 
hospitals [25]. This can be compared to hypoglycaemia 
diagnoses of 36–72% in babies with infections in other 
low-resource settings [33–35] providing evidence of 
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countless unwell babies with unrecognised and untreated 
hypoglycaemia.

Similarly, in Kenya, the provision of basic diagnostics 
including blood glucose screening is often unavailable 
[22] and, in Nepal, only high risk babies such as those 
LBW and post term are reportedly screened for hypo-
glycaemia at the cot side due to limited resources [23]. A 
four-year neonatal mortality audit in Gambia found that 
supplies of glucometer strips were frequently exhausted, 
and < 70% of babies were screened for hypoglycaemia 
on admission [24]. Together, these studies highlight the 
systemic barriers in low-resource settings and the neces-
sity to prioritise investments into basic diagnostics such 
as reliable blood glucose analysers. Targeted aid in these 
low-resource settings is urgently needed to address the 
inequity in the care provided, despite such provisions 
being included in the United Nation’s Sustainable Devel-
opment Goal (SDG) 3 – “ensure healthy lives and pro-
mote well-being for all, at all ages”. Concerningly, a recent 
UNICEF review reports many countries are not meeting 
targets [36].

Efforts to develop an ideal blood glucose analyser for 
LLMIC settings, one that is non-invasive, reliable, por-
table and inexpensive, have been largely unsuccess-
ful [37]. However, recent advances on a device utilising 
light-based senses to measure blood glucose concentra-
tions through skin contact are encouraging [38]. Gluco-
Light devices involve a one-off expense estimated to be 
$318 USD replacing the necessity for disposable supplies 
of frequently unavailable glucose strips. The Gluco-Light 
provides instantaneous results, ensuring timely treat-
ment, and determines response to feeding and real-time 
titration of medications, if required. Further, the device 
is simple to use, and requires limited training. Other 
benefits include decreasing the repetitive experiences of 
heel-prick glucose lances which can be painful and have 
associated risks [39], reducing the risk of infection, and 
decreasing parental anxiety [40]. The accuracy and reli-
ability of the Gluco-Light in neonatal populations is 
currently being evaluated [41]. Implementation of non-
invasive point-of-care analysers into routine neonatal 
care in both high and low-resource settings is expected to 
significantly change current clinical practice.

Clinical practice guidelines and diagnostic parameters
In HUMIC, clinical guidelines are used, supporting an 
evidenced-based approach to the management of neo-
natal hypoglycaemia [42–45]. In low-resource settings, 
clinical guidelines may not be practicable due to finan-
cial, resource and staffing constraints. A report from the 
WHO shows guidelines in low-resource settings are often 
unsuccessfully implemented due to insufficient support 
from management, healthcare provider denial and dis-
agreement with guidelines, as well as incompatibility to 

local conditions and resources [46]. In Kenya, despite 
staff being aware of current evidence-based practices for 
neonatal hypoglycaemia, the lack of basic resources and 
equipment prevents guideline adherence [22]. Therefore, 
while evidence-based guidelines facilitate improved clini-
cal decision making and standardised patient care [47], if 
they are to be useful in low-resource settings, it is essen-
tial they are compatible with available resources, and rel-
evant cultural norms.

There remains considerable variation regarding the 
threshold for diagnoses of neonatal hypoglycaemia in 
LLMIC (Table  1), which is also evidenced in guidelines 
across high-income countries [43, 45, 48]. Further, when 
blood glucose screening is available in LLMIC it is fre-
quently measured using unreliable point-of-care analys-
ers (Table 1), which both under- and over-estimate blood 
glucose concentration. In a rural hospital in Kenya, the 
absence of adequate diagnostic equipment was found to 
result in increased morbidity and mortality in children 
and neonates with hypoglycaemia [21]. Therefore, pre-
sumptive treatment is recommended for children and 
neonates with severe illness in the absence of diagnos-
tic equipment. Although this type of routine presump-
tive treatment is controversial, the risks associated with 
untreated hypoglycaemia are substantial when compared 
to the relative risks of treating suspected hypoglycaemia 
with non-invasive, safe and effective methods such as 
buccal 40% dextrose gel.

Prevention of neonatal hypoglycaemia
Strategies which may reduce the incidence of hypogly-
caemia in both at-risk and healthy babies include early 
skin-to-skin contact [49, 50], keeping babies warm and 
dry, and establishing early breastfeeding [51]. Addi-
tional strategies have been investigated. Authors from 
India who sought to reduce neonatal hypoglycaemia 
randomised small or large for gestational age babies to 
either feeding with infant formula or infant formula with 
additional powdered sugar, showing those who received 
the additional powdered sugar were less likely to become 
hypoglycaemic [52, 53]. Further, it has also been pro-
posed, that supplementary feeding will reduce the risk 
of hypoglycaemia [44]. However, both formula and sup-
plementary feeding have been associated with negative 
implications on both the establishment and duration 
of breastfeeding [54, 55]. Breastfeeding is universally 
recommended [56, 57], yet, the relationship between 
breastfeeding and changes in blood glucose concentra-
tions remains unclear and controversial [58, 59]. A recent 
report about the feeding patterns of healthy term new-
borns, shows breastfeeding for durations of > 30  min 
increases blood glucose concentrations in the first days 
following birth [60]. However, further investigation is 
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warranted to affirm these feeding patterns as recommen-
dations for newborns at risk of hypoglycaemia.

Resource constraints in LLMIC mean strategies that 
prevent babies from developing hypoglycaemia are 
unable to be practiced effectively. For example, breast-
feeding is often delayed and there is inadequate preven-
tion of hypothermia [19, 61, 62]. Many home births in 
LLMIC, do not have the support of healthcare profes-
sionals, and following birth, access to hospital care is 
difficult, requiring long distances to be travelled to the 
nearest hospital, which are frequently overcrowded. 
Therefore, mothers and babies are discharged early to 
accommodate those who are seen requiring critical care, 
resulting in a lack of support to establish breastfeed-
ing [14, 63]. This further increases the risks of neonatal 
hypoglycaemia. A focus on postnatal education and a 
comprehensive discharge plan for parents would likely 
decrease incidences of neonatal hypoglycaemia and pro-
vide improved health outcomes for mother and baby.

Dextrose gel as a prophylaxis
We are not aware of any clinical trials investigating the 
use of dextrose gel as prophylaxis in LLMIC settings. 
In high income settings, prophylaxis with buccal dex-
trose gel in late preterm and term babies in the first 48 h 
after birth has been shown to reduce the incidence of 

hypoglycaemia [11]. Authors reported that those babies 
who were randomised to dextrose gel were less likely to 
become hypoglycaemic (blood glucose concentration 
(< 47 dl/ml, (< 2.6 mmol/L)) [dextrose 399/1,070, (37%) v. 
placebo gel 448/1063, (42%); aRR 0.88; 95%CI, 0.80, 0.98; 
p = 0.02)]. Babies who received the dextrose gel were not 
at increased risk of recurrent or more severe episodes of 
low glucose concentrations when compared with babies 
who received placebo gel, suggesting that prophylaxis 
with dextrose gel may support glucose stability soon after 
birth. Importantly, prophylaxis with dextrose gel, did not 
harm the establishment of breastfeeding, or breastfeed-
ing up to six weeks after discharge from hospital. In fact, 
research instead demonstrates that dextrose gel supports 
early breastfeeding, a crucial aspect in the prevention of 
hypoglycaemia [64, 65].

Treatment for neonatal hypoglycaemia
In the developed world, the most common treatment for 
neonatal hypoglycaemia is feeding, plus or minus oral 
dextrose gel. If the blood glucose concentration remains 
low, then admission to the newborn intensive care unit 
is normally required for treatment with intravenous dex-
trose. In LLMIC, equipment, staffing and resource short-
ages are barriers to providing IV dextrose due to the 
required specialised skills and equipment.

Table 1  The differing diagnoses of neonatal hypoglycemia, and blood glucose analyser used in low resource settings
Study Country Neo-

nates
(n)

Diagnosis Analyser Risk factors

Bora et al., 2020 [26] India 80 < 40 mg/dL (< 2.2mmol/L) POC electrochemi-
cal, glucose oxidase

SGA

Ellis et al., 1996 [23] Nepal 94 < 36 mg/dL (< 2.0 mmol/L) POC electrochemi-
cal, reflectance 
meter and glucose 
oxidase

-

Gupta et al., 2022 [27] India 629 < 45 mg/dL (< 2.2mmol/L) 
in neonates > 24 h 
 < 25 mg/dL (< 1.4mmol/L)
0 to 4 h 

POC electrochemical SGA, LGA, intrauterine growth-restriction, 
infants of diabetic mothers, late preterm 
(> 35 weeks)

Ibrahim et al., 2021 [31] Pakistan 120 < 40 mg/dL (< 2.2mmol/L) Laboratory Preterm neonates (Mean gestational age was
32.3 + 6.37 weeks)

Mukunya et al., 2020 
[62]

Uganda 1416 < 47 mg/dL (< 2.6mmol/L) POC electrochemical Delayed establishment of breastfeeding, < 3 
days of age

Okomo et al., 2015 [24] Gambia 4944 < 47 mg/dL (< 2.6mmol/L) POC (analyser not 
specified)

-

Osier et al., 2003 [21] Kenya 280 < 40 mg/dL (< 2.2mmol/L) Glucose oxidase Unable to establish breastfeeding, SGA

Pal et al., 2000 [61] Nepal 578 Mild < 47 mg/dL 
(< 2.6mmol/L)
Moderate < 36 mg/dL (< 2.0 
mmol/L)

Glucose oxidase Postmaturity, SGA, delayed establishment 
of breastfeeding, small head size, haemo-
globin > 210 g/l, raised maternal thyroid 
stimulating hormone

Sasidharan et al., 2004 
[19]

India 604 < 40 mg/dL (< 2.2mmol/L) Glucose oxidase LBW, preterm, maternal diabetes, maternal 
oligohydramnios, pre-eclampsia, birth 
asphyxia, cold stress, hypothermia, delayed 
establishment of breastfeeding

LBW: low birth weight; POC: point of care; SGA: small for gestational age
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Establishing IV access in babies is often lifesaving, but 
difficult and has been shown to be frequently unfea-
sible in low-resource settings [20, 26, 66, 67]. A report 
from Gambia attributed incidences of hypoglycaemia 
in at-risk babies was in part due to the inability of staff 
being able to establish IV access [24]. Further, the hos-
pital was poorly staffed, and those clinicians managing 
sick babies had insufficient training and limited knowl-
edge, leading to omitted investigations and poor recogni-
tion of conditions such as hypoglycaemia. Therefore, the 
babies received less than ideal or ineffective treatment. 
In Kenya, presumptive treatment with intravenous or 
nasogastric dextrose is recommended for severely ill or 
malnourished neonates and children in the absence of 
diagnostic equipment [21].

A recent UNICEF report details that, in low-resource 
settings, syringe pumps are commonly unavailable, 
therefore intravenous fluids are delivered via slow push, 
burette or gravity-fed. This can lead to iatrogenic harm 
including inaccurate dosing and complications such 
as fluid overload [67]. These factors contribute to the 
2.4  million neonatal deaths annually, half of which are 
caused by lack of access to simple interventions and qual-
ity care [68]. These findings suggest that an oral treat-
ment such as dextrose gel, which is easy to administer, 
could be a useful alternative as first-line treatment for 
neonatal hypoglycaemia in LLMIC.

Ideally, low resource settings require an effective, easy 
to produce, low-cost oral treatment which supports 
breastfeeding while reducing the need for specialised and 
scarce resources. Across the developed world, since the 
publication of the Sugar Babies Study in 2013 [9], 40% 
dextrose gel and feeding have become first-line treatment 
for neonatal hypoglycaemia [4, 42, 44, 45, 69]. The Sugar 
Babies study showed that 40% dextrose gel (200 mg/kg) 
rubbed directly to the buccal mucosa, together with feed-
ing, reverses neonatal hypoglycaemia, reduces maternal/
neonatal separation and supports breastfeeding in late 
preterm and term babies within the first 48 h after birth. 
In HUMIC, if hypoglycaemia is severe or persistent, 
intravenous (IV) dextrose is normally administered in 
the neonatal intensive care unit [4, 42, 44, 45, 69]. A cost 
analysis of dextrose gel as an initial treatment determined 
it reduces hospital costs by an estimated $825 USD per 
episode treated [70] it is, therefore, considered a cost 
effective initial treatment.

40% dextrose gel in low resource settings
There is no evidence that 40% dextrose gel is used as pro-
phylaxis or treatment for neonatal hypoglycaemia in the 
low-resource settings; perhaps because it is reported to 
be difficult to access and import [27]. The use of alter-
native fast-acting carbohydrate treatments has been 
reported. A randomised controlled trial in India sought 

to compare the efficacy of oral sucrose combined with 
expressed breastmilk, with 10% IV dextrose, in 80 pre-
mature (> 32 to < 36 weeks) SGA (> 1.2 to < 2.5 kg) hypo-
glycaemic babies (< 40  mg/dL, < 2.2mmol/L) [26]. The 
authors showed the oral treatment was possible, with 
no significant difference in the incidence of recurrent 
hypoglycaemia between these two treatment groups, 
demonstrating that oral sucrose could be effective in 
maintaining euglycemia in the context of low-resource 
settings. Similarly, a randomised trial comparing oral, 
sublingual and IV dextrose administration demonstrated 
the efficacy of sublingual sugar in resolving moderate 
hypoglycaemia(40-80  mg/dL or 2.2-4.4mmol/L) in chil-
dren with malaria and respiratory tract infections [71]. 
Prompt and effective treatment is critical in this popula-
tion, as hypoglycaemia is a life-threatening complication 
of infectious diseases such as malaria, causing coma and 
death [72].

While the use of such alternatives represents innova-
tion and resourcefulness on the part of practitioners, 
there is an absence of robust clinical trials support-
ing their safety and efficacy in routine clinical practice. 
In contrast, oral treatment with dextrose gel has been 
shown to be safe soon after birth, and robust follow-up 
studies have reported no adverse clinical effects in chil-
dren who received dextrose gel, as babies [8, 73, 74]. 
Additionally, dextrose gel is inexpensive, easy to adminis-
ter, reduces the separation of mothers and babies [9], and 
supports the establishment of early breastfeeding [65]. 
Dextrose gel can be inexpensively prepared within hospi-
tal pharmacy services [75]. The gel is prepared through a 
combination of glucose thickened with a vehicle gel car-
boxymethylcellulose, with added citric acid as the preser-
vative, creating a stable gel that lasts for 30 days. Thus, a 
potential way to overcome these access related barriers in 
hospitals with pharmacies is to educate and train staff on 
how to make dextrose gel.

Future directions
Clinical research in low resource settings is difficult. Yet 
current evidence from the developed world indicates 
dextrose gel could be useful in low-resource settings, 
and its use is in line with best practice guidelines [42, 45, 
48]. Therefore, we advocate the urgent need for robust 
clinical trials in low-resource settings to investigate cur-
rent clinical practices, and determine the efficacy, viabil-
ity, and cultural appropriateness of dextrose gel, both as 
a prophylaxis and treatment to improve outcomes for 
babies and families [74, 76]. Importantly, well designed 
follow-up studies of children who receive dextrose gel as 
newborns to determine long-term neurodevelopmental 
outcomes are also essential.
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Conclusion
It has been 25 years since the WHO identified the pre-
vention, screening and management of neonatal hypogly-
caemia as a global priority [1] and yet there are still major 
barriers to effective care that have not been addressed. 
Research in LLMIC is limited, but there are clear prac-
tice changes that could reduce the incidences and burden 
of neonatal hypoglycaemia, including increased screen-
ing, improved methods of glucose screening, evidence 
based and culturally appropriate protocols for the treat-
ment and screening of at-risk babies, improved staff and 
parental education and the use of dextrose gel. However, 
the first step to strengthening the health services and 
improving neonatal health outcomes in low-resource 
settings is to conduct co-designed clinical trials in these 
countries to inform culturally sensitive evidenced-based 
practice and reduce the inequities that babies and fami-
lies in low resource settings are currently facing.

Acknowledgements
We gratefully acknowledge Laura Burnet for contributing to the literature 
review and initial manuscript.

Authors’ contribution
LI contributed to the data search, interpretation, synthesis and wrote the first 
draft, contributed to all revisions, and approved the final manuscript. DLH 
contributed to the design, data search, interpretation, synthesis and writing of 
the manuscript, in addition to having overall responsibility for the study.

Funding
Victoria University of Wellington – Te Herenga Waka Research Establishment 
Grant Grant Number 223366.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Conflict of interest
The authors declare that they have no competing interests.

Received: 20 February 2023 / Accepted: 23 May 2023

References
1.	 Williams A. Hypoglycaemia of the newborn: a review. Bull World Health 

Organ. 1997;75(3):26–90. https://doi.org/10.1016/j.jpeds.2009.06.044.
2.	 Hay WW, Raju TN, Higgins RD, Kalhan SC, Devaskar SU. Knowledge gaps and 

research needs for understanding and treating neonatal hypoglycemia: 
workshop report from Eunice Kennedy Shriver National Institute of Child 
Health and Human Development. J Pediatr. 2009;155(5):612–7. https://doi.
org/10.1016/j.jpeds.2009.06.044.

3.	 Shah R, Harding J, Brown J, McKinlay C. Neonatal glycaemia and neurodevel-
opmental outcomes: a systematic review and meta-analysis. Neonatology. 
2019;115(2):116–26. https://doi.org/10.1159/000492859.

4.	 Nancy E, Wight. ABM Clinical Protocol #1: guidelines for glucose monitor-
ing and treatment of hypoglycemia in term and late preterm neonates, 

revised 2021. Breastfeed Med. 2021;16(5):353–65. https://doi.org/10.1089/
bfm.2021.29178.new.

5.	 Rozance PJ, Hay WW. Hypoglycemia in Newborn Infants: features Associ-
ated with adverse outcomes. Biol Neonate. 2006;90(2):74–86. https://doi.
org/10.1159/000091948.

6.	 Nadjm B, Mtove G, Amos B, Hildenwall H, Najjuka A, Mtei F, et al. Blood 
glucose as a predictor of mortality in children admitted to the hospital with 
febrile illness in Tanzania. Am J Trop Med Hyg. 2013;89(2):232–7. https://doi.
org/10.4269/ajtmh.13-0016.

7.	 Edwards T, Liu G, Hegarty JE, Crowther CA, Alsweiler J, Harding JE. Oral dex-
trose gel to prevent hypoglycaemia in at-risk neonates. Cochrane Database 
of Systematic Reviews. 2021;51–38. https://doi.org/10.1002/14651858.
CD012152.pub3.

8.	 Harris DL, Gamble GD, Harding JE. Outcome at 4.5 years after dextrose gel 
treatment of hypoglycaemia: follow-up of the Sugar Babies randomised 
trial. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2022;1–8. 
https://doi.org/10.1136/archdischild2022-324148.

9.	 Harris DL, Weston PJ, Signal M, Chase JG, Harding JE. Dextrose gel for neo-
natal hypoglycaemia (the Sugar Babies Study): a randomised, double-blind, 
placebo-controlled trial. The Lancet. 2013;382(9910):2077–83. https://doi.
org/10.1016/S0140-6736(13)61645-1.

10.	 Harris DL, Weston PJ, Harding JE. Incidence of neonatal hypoglycemia 
in babies identified as at risk. J Pediatr. 2012;161(5):787–91. https://doi.
org/10.1016/j.jpeds.2012.05.022.

11.	 Harding JE, Hegarty JE, Crowther CA, Edlin RP, Gamble GD, Alsweiler JM. 
Evaluation of oral dextrose gel for prevention of neonatal hypoglycemia 
(hPOD): a multicenter, double-blind randomized controlled trial. PLoS Med. 
2021;18(1):1–16. https://doi.org/10.1371/journal.pmed.1003411.

12.	 St Clair SL, Harding JE, O’Sullivan JM, Gamble GD, Alsweiler JM, Vatanen T. 
Effect of prophylactic dextrose gel on the neonatal gut microbiome. Archives 
of Disease in Childhood-Fetal and Neonatal Edition. 2022;107(5):501–7. 
https://doi.org/10.1136/archdischild-2021-322757.

13.	 Hug L, Alexander M, You D, Alkema L. National, regional, and global levels 
and trends in neonatal mortality between 1990 and 2017, with scenario-
based projections to 2030: a systematic analysis. The Lancet Global Health. 
2019;7(6):710–20. https://doi.org/10.1016/S2214-109X(19)30163-9.

14.	 Kapoor D, Sharma S, Patra B, Mukherjee SB, Pemde HK. Electroclinical 
spectrum of childhood epilepsy secondary to neonatal hypoglycemic brain 
injury in a low resource setting: a 10-year experience. Seizure: Eur J Epilepsy. 
2020;79:90–4. https://doi.org/10.1016/j.seizure.2020.05.010.

15.	 Gu MH, Amanda F, Yuan TM. Brain Injury in neonatal hypoglycemia: a 
hospital-based Cohort Study. Clin Med Insights Pediatr. 2019;13:1–6. https://
doi.org/10.1177/1179556519867953.

16.	 De Angelis LC, Brigati G, Polleri G, Malova M, Parodi A, Minghetti D, et al. Neo-
natal hypoglycemia and brain vulnerability. Front Endocrinol. 2021;12:1–12. 
https://doi.org/10.3389/fendo.2021.634305.

17.	 Cornblath M, Hawdon JM, Williams AF, Aynsley-Green A, Ward-Platt MP, 
Schwartz R, et al. Controversies regarding definition of neonatal hypogly-
cemia: suggested operational thresholds. Pediatrics. 2000;105(5):1141–5. 
https://doi.org/10.1542/peds.105.5.1141.

18.	 Edwards T, Alsweiler JM, Crowther CA, Edlin R, Gamble GD, Hegarty JE, et al. 
Prophylactic oral dextrose gel and neurosensory impairment at 2-year follow-
up of participants in the hPOD randomized trial. JAMA. 2022;327(12):1149–
57. https://doi.org/10.1001/jama.2022.2363.

19.	 Sasidharan C, Gokul E, Sabitha S. Incidence and risk factors for neonatal 
hypoglycaemia in Kerala, India. Ceylon Med J. 2004;49(4):110–13. https://doi.
org/10.4038/cmj.v49i4.1919.

20.	 Maynard KR, Causey L, Kawaza K, Dube Q, Lufesi N, Maria Oden Z, et al. New 
technologies for essential newborn care in under-resourced areas: what is 
needed and how to deliver it. Paediatrics and International Child Health. 
2015;35(3):192–205. https://doi.org/10.1179/2046905515Y.0000000034.

21.	 Osier F, Berkley J, Ross A, Sanderson F, Mohammed S, Newton C. Abnormal 
blood glucose concentrations on admission to a rural kenyan district hospi-
tal: prevalence and outcome. Arch Dis Child. 2003;88(7):621–5. https://doi.
org/10.1136/adc.88.7.621.

22.	 English M, Irimu G, Akech S, Aluvaala J, Ogero M, Isaaka L, et al. Employing 
learning health system principles to advance research on severe neonatal 
and paediatric illness in Kenya. BMJ Global Health. 2021;6(3):1–9. https://doi.
org/10.1136/bmjgh-2021-005300.

23.	 Ellis M, Manandhar DS, Manandhar N, Land JM, Patel N, De L, Costello AM. 
Comparison of two cotside methods for the detection of hypoglycaemia 

http://dx.doi.org/10.1016/j.jpeds.2009.06.044
http://dx.doi.org/10.1016/j.jpeds.2009.06.044
http://dx.doi.org/10.1016/j.jpeds.2009.06.044
http://dx.doi.org/10.1159/000492859
http://dx.doi.org/10.1089/bfm.2021.29178.new
http://dx.doi.org/10.1089/bfm.2021.29178.new
http://dx.doi.org/10.1159/000091948
http://dx.doi.org/10.1159/000091948
http://dx.doi.org/10.4269/ajtmh.13-0016
http://dx.doi.org/10.4269/ajtmh.13-0016
http://dx.doi.org/10.1002/14651858.CD012152.pub3
http://dx.doi.org/10.1002/14651858.CD012152.pub3
http://dx.doi.org/10.1136/archdischild2022-324148
http://dx.doi.org/10.1016/S0140-6736(13)61645-1
http://dx.doi.org/10.1016/S0140-6736(13)61645-1
http://dx.doi.org/10.1016/j.jpeds.2012.05.022
http://dx.doi.org/10.1016/j.jpeds.2012.05.022
http://dx.doi.org/10.1371/journal.pmed.1003411
http://dx.doi.org/10.1136/archdischild-2021-322757
http://dx.doi.org/10.1016/S2214-109X(19)30163-9
http://dx.doi.org/10.1016/j.seizure.2020.05.010
http://dx.doi.org/10.1177/1179556519867953
http://dx.doi.org/10.1177/1179556519867953
http://dx.doi.org/10.3389/fendo.2021.634305
http://dx.doi.org/10.1542/peds.105.5.1141
http://dx.doi.org/10.1001/jama.2022.2363
http://dx.doi.org/10.4038/cmj.v49i4.1919
http://dx.doi.org/10.4038/cmj.v49i4.1919
http://dx.doi.org/10.1179/2046905515Y.0000000034
http://dx.doi.org/10.1136/adc.88.7.621
http://dx.doi.org/10.1136/adc.88.7.621
http://dx.doi.org/10.1136/bmjgh-2021-005300
http://dx.doi.org/10.1136/bmjgh-2021-005300


Page 7 of 8Irvine and Harris Maternal Health, Neonatology and Perinatology             (2023) 9:8 

among neonates in Nepal. Archives of Disease in Childhood - Fetal and 
Neonatal Edition. 1996;75(2):122–5. https://doi.org/10.1136/fn.75.2.f122.

24.	 Okomo UA, Dibbasey T, Kassama K, Lawn JE, Zaman SM, Kampmann B, et al. 
Neonatal admissions, quality of care and outcome: 4 years of inpatient audit 
data from the Gambia’s teaching hospital. Paediatrics and International Child 
Health. 2015;35(3):252–64. https://doi.org/10.1179/2046905515Y.0000000036.

25.	 Hossain AT, Ameen S, Nahya Salim K, Ruysen H, Tahsina T, Ahmed A, et al. 
Measuring coverage and quality of supportive care for inpatient neona-
tal infections: EN-BIRTH multi-country validation study. J Global Health. 
2022;12:1–11. https://doi.org/10.7189/jogh.12.04029.

26.	 Bora R, Deori S. Transitional hypoglycaemia management in small for gesta-
tional age neonates with sucrose enriched expressed breastmilk in resource 
poor setting. J Trop Pediatr. 2020;66(3):267–74. https://doi.org/10.1093/
tropej/fmz064.

27.	 Gupta K, Amboiram P, Balakrishnan U, Abiramalatha T, Devi U. Dextrose gel for 
neonates at risk with asymptomatic hypoglycemia: a randomized clinical trial. 
Pediatrics. 2022;149(6). https://doi.org/10.1542/peds.2021-050733.

28.	 The World Bank [Internet]. Data for Low income, Lower middle income: 
The World Bank data. ; 2022. Available from: https://data.worldbank.
org/?locations=XM-XN.

29.	 World Health Organization [Internet]. Standards for improving quality of 
care for small and sick newborns in health facilities. Geneva: World Health 
Organization. ; 2020. Available from: https://www.who.int/publications/i/
item/9789240010765.

30.	 Wong V. Gestational diabetes mellitus in five ethnic groups: a comparison 
of their clinical characteristics. Diabet Med. 2012;29(3):366–71. https://doi.
org/10.1111/j.1464-5491.2011.03439.x.

31.	 Ibrahim FH, Ghaffar MS, Bashir A, Mahmood T, Rafiq A. Frequency of hypogly-
cemia in preterm newborns. Pakistan J Med Health Sci. 2021;15(12):3962–5. 
https://doi.org/10.53350/pjmhs2115123962.

32.	 World Health Organization [Internet]. Third biennial progress report: 2018–
2020 (Action Plan for Health Newborn Infants in the Western Pacific Region: 
2014–2020). Manila: WHO Regional Office for the Western Pacific. ; 2022. 
Available from: https://www.who.int/publications/i/item/9789290619642.

33.	 Parvathi KSL, Soma SK, Thanda P. Incidence of glucose level abnormalities 
in neonatal sepsis and its association with mortality. Int J Contemp Pediatr. 
2020;7(12):2280–4. https://doi.org/10.18203/2349-3291.ijcp20205005.

34.	 Gupta BK, Gupta BK, Shrivastava A. Glycemic status and its effect in neonatal 
sepsis–a prospective study in a tertiary care hospital in Nepal. J Adv Pediatr 
Child Health. 2019;2:15–9. https://doi.org/10.29328/journal.japch.1001006.

35.	 Islam Z, Aklima J, Yesmin F, Islam MS, Chakma K, Alauddin M, et al. Evalua-
tion of hypoglycemic status and causative factors in neonatal sepsis. Int J 
Contemp Pediatr. 2017;4(6):1927–33. https://doi.org/10.18203/2349-3291.
ijcp20174120.

36.	 United Nations Children’s Fund [Internet]. Key asks for 2020 SDG voluntary 
national reviews: 3. Good health and well-being. New York, United States: 
United Nations Children’s Fund. ; 2020. Available from: https://www.unicef.
org/media/64261/file/sdg3_2pager_final.pdf.

37.	 Woo HC, Tolosa L, El-Metwally D, Viscardi RM. Glucose monitoring in 
neonates: need for accurate and non-invasive methods. Archives of Disease 
in Childhood-Fetal and Neonatal Edition. 2014;99(2):153–7. https://doi.
org/10.1136/archdischild-2013-304682.

38.	 Knopp J, Alsweiler J, McKinlay C. Gluco-Light: Study to assess the feasibility 
and accuracy of pulse-glucometry in neonates 2020 [Internet]. Available 
from: https://wiki.auckland.ac.nz/download/attachments/146383458/
Gluco-light%20protocol_2020.5.14.docx?version = 1&modificationDate = 
1620241814000&api = v.

39.	 Britto C, Jasmine PN, Rao S. Assessment of neonatal pain during heel 
prick: lancet vs needle—a randomized controlled study. J Trop Pediatr. 
2017;63(5):346–51. https://doi.org/10.1093/tropej/fmw093.

40.	 Nicholls SG, Wilson BJ, Etchegary H, Brehaut JC, Potter BK, Hayeems R, et al. 
Benefits and burdens of newborn screening: public understanding and deci-
sion-making. Personalized Med. 2014;11(6):593–607. https://doi.org/10.2217/
pme.14.46.

41.	 Campbell JD, Dixon JA, Mckinlay C, Smith R, Mravicich L, Pretty CG et al. First 
Clinical Test Results For A Low-Cost Light-Based Glucose Sensor. 2022. NZSSD 
Annual Scientific Meeting, 13–14 May 2022. Wellington, New Zealand.

42.	 Queensland Clinical Guidelines [Internet]. Hypoglycaemia – newborn. 
Maternity and Neonatal Clinical Guidelines. Guideline No. MN19.8-V12-R24. 
Brisbane, Queensland; June 2022. Available from: http://www.health.qld.gov.
au/qcg.

43.	 Thornton PS, Stanley CA, De Leon DD, Harris D, Haymond MW, Hussain K, 
et al. Recommendations from the pediatric endocrine society for evalu-
ation and management of persistent hypoglycemia in neonates, infants, 
and children. J Pediatr. 2015;167(2):238–45. https://doi.org/10.1016/j.
jpeds.2015.03.057.

44.	 Wackernagel D, Gustafsson A, Edstedt Bonamy AK, Reims A, Ahlsson F, Elfving 
M, et al. Swedish national guideline for prevention and treatment of neonatal 
hypoglycaemia in newborn infants with gestational age ≥ 35 weeks. Acta 
Paediatr. 2020;109(1):31–44. https://doi.org/10.1111/apa.14955.

45.	 British Association of Perinatal Medicine [Internet]. Identification and man-
agement of neonatal hypoglycaemia in the full term infant: A framework for 
practice. London, United Kingdom British Association of Perinatal Medicine., 
; 2017. Available from: https://www.bapm.org/resources/40-identification-
and-management-of-neonatal-hypoglycaemia-in-the-full-term-infant-2017.

46.	 Chakkalakal RJ, Cherlin E, Thompson J, Lindfield T, Lawson R, Bradley EH. 
Implementing clinical guidelines in low-income settings: a review of litera-
ture. Glob Public Health. 2013;8(7):784–95. https://doi.org/10.1080/17441692.
2013.815794.

47.	 Guyot A. Benefits of NICE accreditation for guidelines. J Hosp Infect. 
2016;92(1):5–6. https://doi.org/10.1016/j.jhin.2015.09.016.

48.	 Adamkin DH. Postnatal glucose homeostasis in late-preterm and 
term infants. Pediatrics. 2011;127(3):575–9. https://doi.org/10.1542/
peds.2010-3851.

49.	 Boundy EO, Dastjerdi R, Spiegelman D, Fawzi WW, Missmer SA, Lieberman E, 
et al. Kangaroo Mother Care and neonatal outcomes: a Meta-analysis. Pediat-
rics. 2016;137(1):1–16. https://doi.org/10.1542/peds.2015-2238.

50.	 Moore ER, Bergman N, Anderson GC, Medley N. Early skin-to‐skin contact 
for mothers and their healthy newborn infants. Cochrane Database of 
Systematic Reviews. 2016(11):1–121. doi: https://doi.org/10.1002/14651858.
CD003519.pub4.

51.	 UNICEF [Internet]. Guidance on the development of policies and guidelines 
for the prevention and management of Hypoglycaemia of the Newborn. July 
2013. Available from: https://www.unicef.org.uk/babyfriendly/wp-content/
uploads/sites/2/2010/10/hypo_policy.pdf.

52.	 Singhal PK, Singh M, Paul VK, Malhotra AK, Deorari AK, Ghorpade MD. A 
controlled study of sugar-fortified milk feeding for prevention of neonatal 
hypoglycaemia. Indian J Med Res. 1991;94:342–5.

53.	 Singhal PK, Singh M, Paul VK, Lamba IM, Malhotra AK, Deorari AK, et al. Pre-
vention of hypoglycemia: a controlled evaluation of sugar fortified milk feed-
ing in small-for-gestational age infants. Indian Pediatr. 1992;29(11):1365–9.

54.	 Demir F, Ghosh P, Liu Z. Effects of motherhood timing, breastmilk substitutes 
and education on the duration of breastfeeding: evidence from Egypt. World 
Dev. 2020;133:1–14. https://doi.org/10.1016/j.worlddev.2020.105014.

55.	 Smith HA, Becker GE. Early additional food and fluids for healthy breastfed 
full-term infants. Cochrane Database of Systematic Reviews. 2016;81–70. 
https://doi.org/10.1002/14651858.CD006462.pub4.

56.	 National Institute for Health and Care Excellence [Internet]. Postnatal Care 
NICE guideline (NG194): National Institute for Health and Care Excellence. 20 
April 2021. Available from: https://www.nice.org.uk/guidance/ng194.

57.	 Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J, et al. Breastfeed-
ing in the 21st century: epidemiology, mechanisms, and lifelong effect. The 
Lancet. 2016;387(10017):475–90.

58.	 Sardar S, Devgan A, Shaw SC, Mohan KR, Roy S. Hypoglycaemia in high-
risk neonates on exclusive breastfeeding. Med J Armed Forces India. 
2020;79(2):152–6. https://doi.org/10.1016/j.mjafi.2020.10.002.

59.	 Singh P, Upadhyay A, Sreenivas V, Jaiswal V, Saxena P. Screening for 
hypoglycemia in exclusively breastfed high-risk neonates. Indian Pediatr. 
2017;54:477–80. https://doi.org/10.1007/s13312-017-1051-0.

60.	 Harris DL, Weston PJ, Harding JE. Feeding patterns of healthy term newborns 
in the First 5 days—the glucose in well babies study (GLOW). J Hum Lacta-
tion. 2022;38(4):661–9. https://doi.org/10.1177/08903344221087605.

61.	 Pal DK, Manandhar DS, Rajbhandari S, Land JM, Patel N, Anthony MdL. 
Neonatal hypoglycaemia in Nepal 1. Prevalence and risk factors. Archives of 
Disease in Childhood-Fetal and Neonatal Edition. 2000;82(1):46–51. https://
doi.org/10.1136/fn.82.1.F46.

62.	 Mukunya D, Odongkara B, Piloya T, Nankabirwa V, Achora V, Batte C, et al. 
Prevalence and factors associated with neonatal hypoglycemia in Northern 
Uganda: a community-based cross-sectional study. Trop Med Health. 
2020;48(89):1–8. https://doi.org/10.1186/s41182-020-00275-y.

63.	 Ng’Anjo Phiri S, Kiserud T, Kvåle G, Byskov J, Evjen-Olsen B, Michelo C, et 
al. Factors associated with health facility childbirth in districts of Kenya, 

http://dx.doi.org/10.1136/fn.75.2.f122
http://dx.doi.org/10.1179/2046905515Y.0000000036
http://dx.doi.org/10.7189/jogh.12.04029
http://dx.doi.org/10.1093/tropej/fmz064
http://dx.doi.org/10.1093/tropej/fmz064
http://dx.doi.org/10.1542/peds.2021-050733
https://data.worldbank.org/?locations=XM-XN
https://data.worldbank.org/?locations=XM-XN
https://www.who.int/publications/i/item/9789240010765
https://www.who.int/publications/i/item/9789240010765
http://dx.doi.org/10.1111/j.1464-5491.2011.03439.x
http://dx.doi.org/10.1111/j.1464-5491.2011.03439.x
http://dx.doi.org/10.53350/pjmhs2115123962
https://www.who.int/publications/i/item/9789290619642
http://dx.doi.org/10.18203/2349-3291.ijcp20205005
http://dx.doi.org/10.29328/journal.japch.1001006
http://dx.doi.org/10.18203/2349-3291.ijcp20174120
http://dx.doi.org/10.18203/2349-3291.ijcp20174120
https://www.unicef.org/media/64261/file/sdg3_2pager_final.pdf
https://www.unicef.org/media/64261/file/sdg3_2pager_final.pdf
http://dx.doi.org/10.1136/archdischild-2013-304682
http://dx.doi.org/10.1136/archdischild-2013-304682
https://wiki.auckland.ac.nz/download/attachments/146383458/Gluco-light%20protocol_2020
https://wiki.auckland.ac.nz/download/attachments/146383458/Gluco-light%20protocol_2020
http://dx.doi.org/10.1093/tropej/fmw093
http://dx.doi.org/10.2217/pme.14.46
http://dx.doi.org/10.2217/pme.14.46
http://www.health.qld.gov.au/qcg
http://www.health.qld.gov.au/qcg
http://dx.doi.org/10.1016/j.jpeds.2015.03.057
http://dx.doi.org/10.1016/j.jpeds.2015.03.057
http://dx.doi.org/10.1111/apa.14955
https://www.bapm.org/resources/40-identification-and-management-of-neonatal-hypoglycaemia-in-the-full-term-infant-2017
https://www.bapm.org/resources/40-identification-and-management-of-neonatal-hypoglycaemia-in-the-full-term-infant-2017
http://dx.doi.org/10.1080/17441692.2013.815794
http://dx.doi.org/10.1080/17441692.2013.815794
http://dx.doi.org/10.1016/j.jhin.2015.09.016
http://dx.doi.org/10.1542/peds.2010-3851
http://dx.doi.org/10.1542/peds.2010-3851
http://dx.doi.org/10.1542/peds.2015-2238
http://dx.doi.org/10.1002/14651858.CD003519.pub4
http://dx.doi.org/10.1002/14651858.CD003519.pub4
https://www.unicef.org.uk/babyfriendly/wp-content/uploads/sites/2/2010/10/hypo_policy.pdf
https://www.unicef.org.uk/babyfriendly/wp-content/uploads/sites/2/2010/10/hypo_policy.pdf
http://dx.doi.org/10.1016/j.worlddev.2020.105014
http://dx.doi.org/10.1002/14651858.CD006462.pub4
https://www.nice.org.uk/guidance/ng194
http://dx.doi.org/10.1016/j.mjafi.2020.10.002
http://dx.doi.org/10.1007/s13312-017-1051-0
http://dx.doi.org/10.1177/08903344221087605
http://dx.doi.org/10.1136/fn.82.1.F46
http://dx.doi.org/10.1136/fn.82.1.F46
http://dx.doi.org/10.1186/s41182-020-00275-y


Page 8 of 8Irvine and Harris Maternal Health, Neonatology and Perinatology             (2023) 9:8 

Tanzania and Zambia: a population based survey. BMC Pregnancy Childbirth. 
2014;14(1):1–14. https://doi.org/10.1186/1471-2393-14-219.

64.	 Weston PJ, Harris DL, Battin M, Brown J, Hegarty JE, Harding JE. Oral dextrose 
gel for the treatment of hypoglycaemia in newborn infants. Cochrane Data-
base of Systematic Reviews. 2016;51–42. https://doi.org/10.1002/14651858.
CD011027.pub3.

65.	 Weston PJ, Harris DL, Harding JE. Dextrose gel treatment does not impair sub-
sequent feeding. Archives of Disease in Childhood - Fetal and Neonatal Edi-
tion. 2017;102(6):539–41. https://doi.org/10.1136/archdischild-2017-312772.

66.	 Graz B, Dicko M, Willcox ML, Lambert B, Falquet J, Forster M, et al. Sublingual 
sugar for hypoglycaemia in children with severe malaria: a pilot clinical study. 
Malar J. 2008;7(1):1–7. https://doi.org/10.1186/1475-2875-7-242.

67.	 Kirby RP, Palamountain K. Target product profiles: for newborn care in low-
resource settings [Internet]. UNICEF; 01 March 2020. Available from: https://
www.unicef.org/supply/documents/target-product-profile-newborn-care.

68.	 World Health Organization [Internet]. Children: improving survival and well-
being. World Health Organization; 8 September 2020. Available from: https://
www.who.int/news-room/fact-sheets/detail/children-reducing-mortality.

69.	 Newborn Services Clinical Practice Committee [Internet]. Hypoglycaemia 
in the neonate clinical guideline Auckland, New Zealand: Auckland District 
Health Board; 18 December 2019. Available from: https://starship.org.nz/
guidelines/hypoglycaemia-in-the-neonate/.

70.	 Glasgow MJ, Harding JE, Edlin R, Alsweiler J, Chase JG, Harris D, et al. Cost 
analysis of treating neonatal hypoglycemia with dextrose gel. J Pediatr. 
2018;198:151–5. https://doi.org/10.1016/j.jpeds.2018.02.036.

71.	 Barennes H, Valea I, Nagot N, Van de Perre P, Pussard E. Sublingual sugar 
administration as an alternative to intravenous dextrose administration 

to correct hypoglycemia among children in the tropics. Pediatrics. 
2005;116(5):648–53. https://doi.org/10.1542/peds.2004-2218.

72.	 World Health Organization. Pocket book of hospital care for children: guide-
lines for the management of common childhood illnesses. Geneva: World 
Health Organization. ; 2013. Report No: 9241548371. Available from: https://
www.who.int/publications/i/item/978-92-4154837-3.

73.	 Harris DL, Alsweiler JM, Ansell JM, Gamble GD, Thompson B, Wouldes TA, et 
al. Outcome at 2 years after dextrose gel treatment for neonatal hypogly-
cemia: follow-up of a randomized trial. J Pediatr. 2016;170:54–9. https://doi.
org/10.1016/j.jpeds.2015.10.066.

74.	 Edwards T, Liu G, Battin M, Harris DL, Hegarty JE, Weston PJ, et al. Oral 
dextrose gel for the treatment of hypoglycaemia in newborn infants. 
Cochrane Database of Systematic Reviews. 2022;31–43. https://doi.
org/10.1002/14651858.CD011027.pub3.

75.	 Rivano M, Albrecht M, Longobardo G, Veneziano C. Galenic preparation of 
40% dextrose gel: a new approach to the management of neonatal hypo-
glycemia. Clin Med Insights: Endocrinol Diabetes. 2020;13:1–2. https://doi.
org/10.1177/117955142092832.

76.	 Barennes H, Pussard E. Improving the management of dysglycemia in chil-
dren in the developing world. Am J Trop Med Hyg. 2015;92(1):6–8. https://
doi.org/10.4269/ajtmh.14-0212.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1186/1471-2393-14-219
http://dx.doi.org/10.1002/14651858.CD011027.pub3
http://dx.doi.org/10.1002/14651858.CD011027.pub3
http://dx.doi.org/10.1136/archdischild-2017-312772
http://dx.doi.org/10.1186/1475-2875-7-242
https://www.unicef.org/supply/documents/target-product-profile-newborn-care
https://www.unicef.org/supply/documents/target-product-profile-newborn-care
https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality
https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality
https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
http://dx.doi.org/10.1016/j.jpeds.2018.02.036
http://dx.doi.org/10.1542/peds.2004-2218
https://www.who.int/publications/i/item/978-92-4-
https://www.who.int/publications/i/item/978-92-4-
http://dx.doi.org/10.1016/j.jpeds.2015.10.066
http://dx.doi.org/10.1016/j.jpeds.2015.10.066
http://dx.doi.org/10.1002/14651858.CD011027.pub3
http://dx.doi.org/10.1002/14651858.CD011027.pub3
http://dx.doi.org/10.1177/117955142092832
http://dx.doi.org/10.1177/117955142092832
http://dx.doi.org/10.4269/ajtmh.14-0212
http://dx.doi.org/10.4269/ajtmh.14-0212

	﻿What are the barriers preventing the screening and management of neonatal hypoglycaemia in low-resource settings, and how can they be overcome?
	﻿Abstract
	﻿Introduction
	﻿Risk factors and incidences of neonatal hypoglycaemia
	﻿Screening and diagnosis of neonatal hypoglycaemia
	﻿Clinical practice guidelines and diagnostic parameters

	﻿Prevention of neonatal hypoglycaemia
	﻿Dextrose gel as a prophylaxis
	﻿﻿Treatment for neonatal hypoglycaemia﻿
	﻿40% dextrose gel in low resource settings
	﻿Future directions

	﻿Conclusion
	﻿References


