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Individuare e mettere in atto strategie per 
prevenire la DKA e i danni che essa provoca, 
attraverso la sensibilizzazione della opinione 
pubblica e un’azione di rete all’interno del sistema 
sanitario nazionale.

Progetto DKA Zero



Diabetic Keto-Acidosis, DKA

• Dehydration

• Tachycardia

• Tachypnea

• Deep sighing respiration

• Breath smells of acetone

• Nausea and/or vomiting

• Abdominal pain

• Blurry vision

• Confusion

• Drowsiness

• Progressive decrease in level of 
consciousness

• Loss of consciousness (coma) 

Wolfsdorf JI et al. Pediatric Diabetes October 2018; 19 (Suppl. 27): 155–177. 

Clinical Signs



Diabetic Keto-Acidosis, DKA

• Hyperglycemia (blood glucose >11 mmol/L [≈200 mg/dL]) 

• Venous pH <7.3 or serum bicarbonate <15 mmol/L

• Ketonemia (blood ß-hydroxybuyrate ≥3 mmol/L) or moderate or large 
ketonuria. 

Wolfsdorf JI et al. Pediatric Diabetes October 2018; 19 (Suppl. 27): 155–177. 

Biochemical criteria



Conseguenze della DKA

1. Rischio di morte
2. Possibile danno neurologico permanente
3. Riduzione capacità cognitive
4. Controllo metabolico peggiore nel lungo periodo
5. Costi sanitari elevati



Aye T. et al. Diabetes Care. 2019 Mar;42:443-449.

A single episode of moderate/severe DKA in young children at
diagnosis is associated with lower cognitive scores and altered
brain growth

Color map represents the 
statistical significance of 
growth differences between
groups.

Data from 144 children with 
type 1 diabetes, ages 4 to <10 
years

Each participant had MRI scans
and cognitive testing at
baseline and 18 months.



Cognitive Score Group effect at Tb Group effect at T18
Group effect
at T18 vs. Tb

Subscale Estimate p value Estimate p value Estimate p value

IQ
Full Scale IQ Child Standard Score -3.99 0.136 -5.816 0.003 -1.86 0.342

Vocabulary Child Scale Score -1.384 0.014 -0.613 0.279 0.771 0.15

Executive 
functions

Detectability T-Score 0.505 0.79 3.901 0.038 3.395 0.122

Commission T-Score 1.447 0.432 4.861 0.008 3.415 0.088

Learning & 
Memory

Word List Delayed Recognition Score -2.039 0.002 -0.559 0.391 1.48 0.101

Dots Location Immediate Raw Score 0.005 0.986 -0.602 0.033 -0.607 0.087

Dots Location Delayed Raw Score 0.226 0.432 -0.659 0.023 -0.886 0.021

Significantly lower Full Scale Intelligence Quotient scores, cognitive performance on the Detectability and Commission
subtests

A single episode of moderate/severe DKA in young children at
diagnosis is associated with lower cognitive scores and altered
brain growth

Aye T. et al. Diabetes Care. 2019 Mar;42:443-449.



DKA at diagnosis of type 1 diabetes in children predicts poor
long-term glycemic control, independent of demographic and 
socioeconomic factors

Duca LM et al. Diabetes Care. 2017;40:1249–1255.

Data from a prospective cohort
study of 3,364 Colorado residents



Desai D et al. Diabetes Care 2018;41:1631–1638

Health Care Utilizationand Burden of Diabetic Ketoacidosis in 
the U.S. Over the Past Decade: A Nationwide Analysis



Quanto è frequente la DKA?



Permanent neurological damages
7 cases

Deaths related to T1D
4 cases

Lesioni permanenti e mortalità

New diagnosis of T1D < 15 years
9,040 cases

Cherubini V et al. Sci Rep. 2016 Dec 19;6:38844.
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High frequency of DKA at diagnosis of 
type 1 diabetes in Italy: 2004-2013
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High frequency of DKA at diagnosis of 
type 1 diabetes in Italy: 2004-2013



Temporal trends in diabetic ketoacidosis at diagnosis of T1D 
between 2006-2016: results from 13 countries in 3 continents

Diabetologia 2020 Aug;63(8):1530-1541.





• 54 centers
• 2679 cases 
• Children with new onset T1D <15y

1. Decrease in frequency of DKA vs. 2004-2013
2. DKA frequency was still unacceptable high (36.9%)
3. Socioeconomic inequalities increased the risk of 

DKA at diabetes onset.

Main resultsStudy period 2014-2016

Gesuita R et al. Front Pediatr. 2020 Oct 22;8:575020.



• Naples, March 15th 2020, a girl showed clear signs of polyuria and 
polydipsia for a week. 

• Her parents, both physicians, suspected that she had T1D and 
discussed the need for a urinalysis to test for glucose and ketones. 
However they were hesitant to take her to the hospital for fear of 
COVID-19.

• The girl tasted her urine, confirming the presence of sweet-tasting 
glucose.

Early links between covid-19 and pediatric diabetes

Cherubini V et al. J Pediatr 2020;223:197-8

Apollinaire Bouchardat
(1809-1886) taught 
patients to taste their 
own urine

Cases of delayed diabetes diagnosis leading to severe DKA have 
also been reported during the first few weeks after the onset of 
COVID-19 in California, and Indiana, US.





Number of new daily COVID-19 cases in Italy in 2020 
during various restriction measures 

Extreme 
restrictions

Partial 
restrictions

Extreme 
restrictions

Extreme restrictions

Partial restrictions

• Restrictions on internal move 
• Closing restaurants
• Public information campaigns
• Restrictions on gatherings 
• School closing
• International travel controls
• Public events cancelled
• Workplace closing

• Internal move allowed but controlled
• Opening of takeaway restaurants
• Authorized outdoor public events
• Workplace opening

No 
restrictions

1 Jan 11 Mar 4 May 8 Oct 31 Dec

Unpublished data
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Unpublished data



T1D at diagnosis and severe DKA (pH<7.10) frequency in Italy 
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E’ possible prevenire la DKA?



Presentation to primary care during the prodrome of T1D

Townson J et al. Pediatr Diabetes. 2019 May;20(3):330-338.

Opportunity for an earlier diagnosis



Is there an effective intervention method to reduce DKA at
diagnosis of type 1 diabetes in children and youth?

Not in favour of 
Awareness Campaign

In favour of 
Awareness Campaign

Diabetes Awareness Campaigns: same area before and after Campaign

Cherubini V et al. Diabetes Res Clin Pract. 2021 May;175:108838. 



Prevention 
campaign area Control area

Not in favour of 
Awareness Campaign

In favour of 
Awareness Campaign

Diabetes Awareness Campaigns: different area with and without Campaign

Is there an effective intervention method to reduce DKA at
diagnosis of type 1 diabetes in children and youth?

Cherubini V et al. Diabetes Res Clin Pract. 2021 May;175:108838. 



1. Sensibilizzazione sugli operatori sanitari (continua)

2. Sensibilizzazione sull’opinione pubblica (continua).

3. Stick glicemico al TRIAGE pediatrico di Pronto  Soccorso in tutti i bambini.

4. Collaborazione con le farmacie per stick glicemico nel sospetto di diabete.

5. Se prescritti esami ematochimici, il laboratorio deve informare 
immediatamente il medico di una glicemia alterata.

6. Una volta individuato un nuovo caso di diabete in un bambino, la gestione 
dovrebbe essere sempre affidata a un «pediatra diabetologo senior».

Sei punti essenziali per la prevenzione



…in molti casi
la DKA può essere evitata

valentino.cherubini@gmail.com


