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Introduction

Type 1 Diabetes Mellitus (TIDM) is the most common chron-
ic disease in childhood and young adults. It is characterized by
a state of hyperglycaemia due to an inadequate insulin secre-
tion [1,2]. It has been described an increase in Europe from
2 to 4% during last years [3]. Its onset occurs typically during
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childhood with a Diabetic Ketoacidosis (DKA) state, with an inci-
dence that ranges from 15 to 70% in developed countries [4-8].
DKA could bring fatal complications, being the most common
cause of mortality of these patients [9]. The T1DM onset could
lead to life-threatening complications such as cerebral oedema,
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hypokalaemia, hypoglycaemia and hyperchloremic acidosis,
among others. Therefore, a promptly recognition of this condi-
tion with initial resuscitation and treatment is mandatory, be-
ing usually performed in the Pediatric Emergency Department
(PED) [1,10,11].

The management of TIDM onset could be complex; hence,
it should be conducted in an experienced centre where clini-
cal status and laboratory results can be frequently monitored
[3,4]. Sometimes, the initial handling is performed by a less
experienced professional team: it has been described that
the evidence-based diagnostic-therapeutic algorithms imple-
mentation, order sets or simulation programs are simple and
cost-economically efficient interventions [8,12] to improve the
T1DM onset management. Appropriate and timely manage-
ment of DKA is essential to avoid clinical fatal outcomes and
lengthy hospitalizations [12].

The aim of the study was to develop a checklist for standard-
izing the management of the TIDM onset in a tertiary PED and
to analyse if an improve of the quality of clinical care of these
patients was demonstrated. Secondly, another objective was to
evaluate whether the use of a standardized checklist versus an
individualized approach improves clinical outcomes during the
clinical management of TIDM onset patients.

Methods

A T1DM onset management checklist (Supplementary Fig-
urel) was elaborated based on the diagnostic-therapeutic
guidelines for DKA [2,3,13] available at a tertiary paediatric
hospital in Spain. The order set development was carried out
by a multidisciplinary team including paediatric endocrinol-
ogy experts, the paediatric emergency team, fellowships and
residents. The project was communicated to all the emergency
paediatric team and was available from February 2021, with
previous ethical approval. A descriptive and retrospective com-
parative study was performed among children under 18 years
with clinical suspicion or confirmed onset of TIDM presented
to the PED. Patients were divided into 2 groups: group 1, prior
the implementation of the checklist (February 2020- December
2020) and group 2, post implementation (February 2021- De-
cember 2021). Demographic, clinical, diagnostic, therapeutic
and outcome data were analysed.

Statistical Analyses

Statistical analyses were performed using SPSS Statistics,
version 21 (IBM, Chicago, IL), specifically the Pearson chi-square
test (P<0,05 was deemed statistically significant).

Results

A total of 145 patients were included: 87 in group 1, before
checklist implementation, and 58 in group 2, after its imple-
mentation. In group 1 there were 49 (56.3%) females, and the
median age was 10.2 years; in group 2 there were 35 (60.3%)
females, and the median age was 9.4 years. In both groups the
most frequent type of diabetic onset was hyperglycemia with
ketosis: 37 (42.5%) in group 1 and 21 (36.2%) in group 2. Other
types of diabetic onset are reported in Table 1. No deaths were
reported in any group.

The statistical analysis of differences between two groups is
shown in Table 2. In terms of severity, in group 1, 20 (23%) pa-
tients had pediatric intensive care unit (PICU) admission criteria
and 12 (13.8%) were admitted; while in group 2 there were 8
(13.8%) with PICU admission criteria and 4 (6.9%) patients were

Table 1: Type of diabetic onset in each group.

Group 1 Group 2 Total
n (%) n (%) n (%)
Sex (females) 49 (56.3%) 35 (60.3%) 84 (57.9%)
Median age (years) 10.2 9.4
Type of diabetic onset n (%) n (%) n (%)
Simple hyperglycemia 6 (6.9%) 13 (22.4%) 19 (13.1%)
Hyperglycemia with ketosis 37 (42.5%) 21 (36.2%) 58 (40%)
Mild ketoacidosis 16 (18.4%) 7 (12.1%) 23 (15.9%)
Moderate ketoacidosis 17 (19.5%) 13 (22.4%) 30 (20.7%)
Severe ketoacidosis 11 (12.6%) 4 (6.9%) 15 (10.3%)
Total 87 (100%) 58 (100%) 145 (100%)
Table 2: Statistical analysis of differences between two groups.
Group 1 Group 2
n/total (%) | n/total (%) P
PICU criteria 20/87 (23%) 8/58 0.169
(13.8%)
PICU admission (15/88;) 4 /58(6.9%)  0.194
Days (p50) | Days (p50) p
Hospital admission
4 4 0.663
% of slow insulin distribution % (pS0) % (pS0) P
40 40 <0.01
n/total (%) = n/total (%) p
Saline volume infusion at initial 76/86 44/58 0.048
attention (88.4%) (75.9%)
Correctly potassium iv 21/40 19/21 0.003
supplementation (52.5%) (90.5%)
Sensitivity factor correctly calculated 24/42 25/36 0.120
(57.1%) (69.4%)
Fast insulin distribution: difference in Ul (p50) Ul (p50) p
breakfast pre and post admission 1 0.5 0.395

admitted. The median time of hospital admission was 4 days in
both groups.

In relation to the treatment management, initially a saline
volume load was infused in 76 (88.4%) patients and 44 (75.9%)
in group 2 (p = 0.048). The median percentage of long-acting
insulin distribution was 40% in both groups. No difference was
found in the distribution of rapid-acting insulin in both groups
(p = 0.395). The sensitivity factor was correctly calculated in 24
(57.1%) in group 1 and 25 (69.4%) in group 2, while it was not
noted in the medical report in 14 (33.3%) cases in group 1 and
5(13.9%) in group 2 (p 0.12). In cases with DKA, the potassium
supplementation was correctly calculated in 21 (52.5%) patients
in group 1 and 19 (90.5%) in group 2 (p = 0.003).

Discussion

During last years, different strategies have been proposed to
enhance the management of T1IDM onset in the PED. Some of
them have been reported, such as an order set in the manage-
ment of DKA in the PED [11], point of care settings [10], qual-
ity improvement initiatives [5] or simulation-based programs
[12,14]. It has been described that standardized order sets with
the TIDM onset management improves clinical outcomes of
these patients[11,15].

Our study contributes with a checklist that includes all type
of forms at TIDM onset. To our knowledge, this is the first order
set published in the literature that also includes the manage-
ment of the simple hyperglycaemic forms with subcutaneous
insulin therapy management, being a complete tool for all pedi-
atricians at PED [11].
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In our study only statistical differences have been found in
the correct use of intravenous potassium supplementation af-
ter the checklist implementation. The correct use of potassium
replacement is vital in these patients as hypokalaemia has been
found to be an independent marker of poor treatment outcome
and mortality [4,16,17].

One possible hypothesis that could elucidate the absence
of significant differences is that the period analysed prior the
checklist implementation was 2020, when the COVID pandem-
ics occurred and restrictions to visit the Hospital were estab-
lished [18,19]. Therefore, there was a decrease in the global
number of visits in the PED [18,19]. Hence, professionals could
dedicate more time to each patient and could have more time
to review the current guidelines in the TIDM onset manage-
ment. Moreover, the number of TIDM onset patients in 2020
was higher than 2021, as our centre was designated as a ref-
erence hospital for the paediatric emergencies during COVID
pandemics [20]. Therefore, health care professionals had more
time management on these patients [20].

Furthermore, no differences were observed in certain pa-
rameters that were already being correctly managed prior the
checklist implementation, such as the time to perform the first
blood test (within an hour), the duration of hospital admission
(less than 5 days), subcutaneous insulin distribution, total insu-
lin dose calculation and sensitivity factor. An updated guideline
was published in our centre before the checklist implementa-
tion, contributing to the correct management of these patients.
It would be interesting to analyse if the checklist could lead to
improvement in non-tertiary centres with less specialized pae-
diatric teams.

One limitation of our study was its retrospective nature, as it
was based on medical histories reports review, thus, data which
was not recorded could not be analysed. It would have been in-
teresting to see if after the checklist implementation the quality
of the medical reports was improved.

Moreover, the checklist was only used by physicians but not
by other health care professionals, such as nurses and assist-
ants. In the future it would be profitable to facilitate its use to all
the professionals in the PED, as it could facilitate and enhance
the team building and therefore, it would improve the clinical
assistance that we offer to our patients and their families.

Conclusion

The implementation of the T1DM onset checklist could
serve as a valuable and cost-effective tool which facilitates the
standardized management of these patients in the PED. In fu-
ture research, it would be interesting to focus on its utilization
among the health care professionals in the PED, to analyse if the
satisfaction, security perception and efficacy of them. Addition-
ally, exploring its application in non-tertiary hospitals could be a
promising avenue for further investigation.
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