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Type 1 Diabetes in Children:

Bridging Research Evidence and Advanced Nursing Practice
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Type 1 Diabetes
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Stages of Type 1 Diabetes

Stage 3

Clinical d;agnosis
NBINIT UIFNAEG

Q/‘ — >2 Autoantibodies
‘ Stage 2

‘ T9laifan1g WreNaEugs
\_/ Stage 1

. y - >2 Autoantibodies
lafan1g Wmnadns

>2 Autoantibodies
()

Immune activation & Response

BURNINAY LA RS LLF LA S9819 Autoantibodies:

Genetic risk

O * Glutamic acid decarboxylase (GAD)

* Insulinemia 2 associated autoantibody (IA2)
®* Insulin a-Abs (IAA)

ittee, 2026; Greenbaum et al., 2017; Trailnet, 2026) ® zinc transporter 3 (ZHT8)




s "\ Mahidol University

N15714929
1. Al1C 26.5% (=48 mmol/mol)

2. Fasting plasma glucose (FPG) =126 mg/dL (=7.0 mmol/L)

® Fasting is defined as no caloric intake for at least 8 h.

3. Oral glucose tolerance test (OGTT): 2-h plasma glucose (2-h PG) =200 meg/dL
(211.1 mmol/L)

4. In an individual with classic symptoms of hyperglycemia or hyperglycemic

crisis, a random plasma glucose >200 mg/dL (>11.1 mmol/L)

! #axwsmin nnodwiulvla
es Association Professional Practice Committee for Diabetes [ADAPP Committee], 2026a)
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4Ts SYMPTOMS OF TYPE 1 DIABETES IN CHILDREN /-
T2 T3 (gf2) T4

NStKI8UID0 doulway uKuNaaQ

FREQUENT URINATION EXCESSIVE THIRST FATIGUE WEIGHT LOSS

(TOILET) (THIRSTY) (TIRED) (THINNER)
Large volumes of urine. Often Drinking unusually large Lacking energy, always tired, Losing weight rapidly, even
first noted as bedwetting in amounts of fluids. Cannot sleeping more than usual. if eating more. Clothes
toilet-trained children, or get enough to drink. No energy for play. become loose.

extra wet diapers.

ANHas19lag Gemini
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Insulin Therapy
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Insulin Therapy
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Insulin Therapy

. sUuuumsliBugaulaem LU 3 Ussian Uszneude
‘ Basal Insulin Suﬁauﬁugm Funsidsunuumsyhmiivesdusouiivasdugau
maamLamLﬁamuamzﬁuﬁﬂmﬂmﬁaﬂ
. Intermediate-acting insulin (NPH %38 Lente)
- long-acting insulin analogue

« MSBULAUIIN Pump BEesiaLiles

“ittee, 2026b) #anusmin nnogwiulvla EEE
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Insulin Therapy

1%
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‘ Mealtime insulin (aueaaumammﬁ) mUﬂmmmwaquawuwaﬁwsvmummﬁ
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rapid-acting insulin analogs (lispro, aspart, slulisine)
. short-acting (regular) human insulin

‘ Correction Insulin 2aLESutieanszaulInIaNgLiud g u Yt

“ttee, 2026b) #axmsmiK nnovwitulvla El
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Insulin Therapy

Conventional Therapy (ﬂ'l'i%’ﬂ‘le}’ll,w‘uﬁg\‘]tau)

. ﬂﬂi%ﬂ@ﬂﬁ%ﬁUﬁﬂW}ﬁI@aﬂﬂiaﬂau%ﬁau Intermediate-acting or long-acting
insulin Fse1aldiAeImsonauiu short-acting insulin Tngls 2-3 Lansedu
(1H1-NATU-LE1)

. FosfuuszmuemnslulSinaiisuals

“Quality and Efficiency in Health Care, 2021) #axusmin i‘@ﬂ@éﬁ"ﬁ@[iﬁiﬂtﬁﬁ ST
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Insulin Therapy
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Intensive Therapy (N155NWLUULYNIIN) 2<l‘>
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#1392 Multiple Daily Injection (MDI)
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Microvascular complications
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Insulin Therapy: ¥1UAv8I8UYAY

2 Jnsulin Analogs (ButauNaNAALLAS
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Human Insulin (BUgAUNIALUULILNAG | !
= o oal al=R
Tarasunaliilanasansnaaw)
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NINTULBAIFLDAN)

o + Rapid-acting (82ngMaLsININ)
» Short-acting (22NQNa41)

< . Long-acting (88nqniaena)
+ Intermediate-acting (@angnaLIUNaN9) : S |

Jagdutiouly Analogs 11nn31 Li0931A Basal insulin aaﬂqw%mﬁuavmamu

N1 aﬂiamammmmam (Hypogtycemla) $194977 Rapid-acting aaﬂqmmmm%mv
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Insulin Products in Ramathibodi 2021

4 e ol LT ET R
B Fan15An (S Uinmuasiadufidanld: © = Novopen (Midlu Novofine; Bmm) @ = BD Micro-fine (5mm) - — —
3 " - neet a ration P
(wadmuiny) = Humapen (14iu BD Micro-fine; dmm) @ = Syringe sssmniueangnd | ssmmerdtiduengge sz tioen ol RIS WIS
i Az e o Gy fiousmis < 15 WAl
it B ey Humalos Cartiidge o | [ |EESEET g NovoRapid Penfil () ! 15-30 wri 30-90 il 3.5 4y :
o . s {insulin Lispro 100 L/rmL) — *% finsulin Aspart 100 WmL) Apidra SolaStar () ) w3 ms < 15 udl
Rapid-acting Insulin e E ] =
& B
aangnaay ) Actrapid HM (n) ; T Actrapid Penfill () :
| 8 | A feot Ig = 30-60 WA 1-2 1. 5-8 1. AguaImIg 30 wA
Short-acting Insulin (Insulin Newtral Selution Human 100 LVmL) {Insulin Newtral Solution Human 100 Wml)
i.lélﬂé]‘l-léﬂ'luﬂﬁ‘lq . Insulatard HM (n) " =l Insulatard Penfill (n) .
— | [ | et o ooy | IR | ] _ 24 9. 6-10 %L 10-16 %3 fiaug s 30 il
Intermediate-acting Insulin [N, PRk il el oimi; P g0 LTS L
20 v/ > 20 .
— - ey - 1-2 .
== -] =7 | - 08 " (Lantus/Toujec)
£ Degludec = . ]
9anaNsYT3 Levemir FlexPen (x Lantus SeloStar () Tresiba FlexTouch () Toujeo SoloStar () . P 222 dnfuns 1 w3
Long-acting Insulin (Insulin Determir 100 WmL) {(Insulin Glargine 100 UmL) (Insulin Degludes 100 WmL) {Insulin Glargine 300 WmL} - ‘ {Levemir) WvEanauuau
Tz detemir lantus, "
a4z T
toujeo [Degludeac)
Mixtard 30 {n) . | N = Mixtard 30 Penfill (n) :
' . l Er RS0} (100 Liml) | = = NPT (160 Ut 30-60 u fiaua s 30 wid
. I E Novahix 30 Penfill | 2 Novolix 30 FlexPen () .
—— {Aspart3/Aspart protamingTal (100 LimL) (Aspart3tiAspart protamineTa) (100 LmL) TEAUEIEER . -
e nguaIw1s < 15 W
2 @34 TINEaan . ]
Y 10-16 1. [A™3U Humalog Mix 50050
o~ o ].n Hurnalog Mix 25 Cartridge (2 S Hurnalog Mix 75/25 KwikPen () fvisduuazeaan KwwikPen
.\ — 83 {Lispraz5/Lispro protamineTs) (100 LymL) LisprozSAispro pratameneTs (100 WmL) 15-30 wfl £ .. e
OMaeTl mitwhuaralhmaemrs
M)
TURNGU =ES Humalog Mix 50/50 KiikPen ()
Premixed Insulin = (L isproeA lspres peostarmin S {100 L ke }
Anfuee 12 A3
Ryzodeg Flextouch (3 amjuae 1-2 A%
: 15 ui 3 9. (Aspart) )
(Diaghachc THACTRA0) (100 Yimt) ABUDIWTS < 15 W
o r— / —— . i .
e = Bl ) SOliqua SoloStar @) ¢ Mot @ ) Soliqua SoloStar 1-2 9. 24 g, fipuannsiiowin 1 gy,
{Glargine 100 WL ¢ Lixiseratide 33 mcgfml) {Glarging 100 WmL ¢ Lixisenatide 50 mcgfmL) » ﬁ
JEAUBIAY
Xultophy (s o
2- !
m et 150 Uint. /Lt 56 gt 30-90 w vialafila

From Insulin Products in Ramathibodi 2021, by $"TULAGUNTTU AMTUNNEANEASISINGIUIATINGBUR Uninenaeuding, 2021, AMELWNYAEASISINGIUIATINIBUR NnINeaeuing.

16

PEACE AISTICEAND
STHONG STITUTCNS

S




#W Mahidol University
&, wmvfﬁ\&l‘wl

A5N15lduYAY

Automated Insulin

Vial and syringe Connected insulin Delivery Systems
VIAUAILAE Insulin pen pens / devices Insulin pumps LAT0INTIVIANALTY  Insulin patch  Inhaled insulin
NIEUBNANYN Unnareugau  dinnnandugiudaniey n3edlndugaudnluda ougauoRludA WU Uz UgAY  Bugduvlinganu
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Automated Insulin Delivery

FDA-APPROVED

« Insulin Pump Automated Insulin

Delivery Systems
- Continuous glucose sy

monitoring (CGM)

- Algorithm

Note. From Automated insulin delivery systems comparison, by S. Brown and TCOYD Staff, 2025, Taking Control Of Your Diabetes
(https://tcoyd.org/2025/04/automated-insulin-delivery-systems-comparison/).
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Automated Insulin Delivery

Hybrid closed-loop (HCL)
- @u15aUSU Basal insulin leonluLis

+ {lnudwesiuiaUsinae s (carbohydrate) §1115Un13 bolus ¥19iiea1ms

p ~ P> dasianuanszautinaaliag lunaeiniaunng (Time in Range)

1A UATINNTS A HILLL AR

dszlend | P> anszauiimnaazan (HoAlC)
P anlanianiafinniziiianaluaangs

~ 7 P annszuaziinaunndinlunisguaniiesaacgilae

ﬁa et al., 2024) #ad sk nnodwoiduldla
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) 60l e L Insulin Pump

CGM

3 7: - "/// -
/

V.

“ Note. From A guide to insulin pumps and new diabetes technology, by
DiabetesMine, 2021, Healthline (https://www.healthline.com/diabetesmine/an-
insulin-pump-guide-diabetesmine). Copyright 2021 by Mark Hatfield/Getty Images.

- 2

S I8
. L -

Note. From How Continuous Glucose Monitors Are Changing Diabetes Care, by University
of Miami-Miller School of Medicine, 2023, InventUM (https://news.med.miami.edu/how-

inuous—gtqgose—monitors—are—changing—diabetes—care/). Copyright 2023 by the

. #a»musmin nnodoidulvla
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Diabetic Ketoacidosis (DKA): AM53H28

Laboratory Features
Hyperslycemia Blood Glucose > 200 mg/dL

Metabolic Acidosis Either
*Venous pH < 7.3

*Serum bicarbonate < 18 mmol/L

Ketosis Either
*Beta-hydroxybutyrate > 3 mmol/L

*Moderate to large urine ketones (>2+)

ausaulviaLnuaz Tasuly, 2566) | - - e
#aomwsmin nnovwidulvla B
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Diabetic Ketoacidosis (DKA): A?13TULLY

» Puunsuaugulsivesaudunsaluden

Urunang TUKTY
Venous pH 1.20-7.29 7.10-7.19 <7.10
Serum bicarbonate 10.0-17.9 5.0-9.9 <5
(mmol/L)

) V ZA [ [V |
94 wazdusulne, 2566) - o g
#axmsmin nnovwilullla B
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10129107 WU ANUAULAEAAT FNAILS) TUs1wNTNMZUIRLININB1NeN1STaNnta

welareudnuwuu Kussmaul breathing @suauaninianigdemdunsa (metabolic acidosis)

Aduld 918U LazUInNed

TLAUNNTIARANAS

WnuazJesulng, 2566) #anmusmin nnagwitulvla
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lWn1en155n81n172 DKA

LAlunnzmh

WNLUNT1IE metabolic acidosis ka ketosis
ansysuthmaludenlilnaidesnd
WANLAENAIZLNINTOUAINNITSNY) DKA
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AUaE SN UITENTEAUNITIANNTIE DKA
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« MITNYINIBUYAULUULNNA (intensive insulin therapy) talviszautimaly
BankazA ALC ilnaiAgeunfuiniian

. Uo3nun1siAnn13z diabetic ketoacidosis (DKA) Severe hypoglycemia
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Multidisciplinary diabetes team
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Diabetes Self-Management Education and Support
(DSMES)

4 )

DSMES Wunszuiunisunvinueeni1sdnaulalutdinuszanTusgadussuy
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(Assessment)
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(Planning)
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ADCEST Self-Care Behaviors
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Uy lR8gUNaUNIaNIgnI (Acute Clinical Complications)

. aasdimasluaen (Hypoglycemia): inlalagainnisandugiuliaunaiuaimis
“IaN159A3nssu/aannasnevuniuly Tudnidneiadsldaiuisausneinisiiou
(U Tady 199090 Ladw) laTnLay

. A12ELaaAldUNIAINNESALAU (Diabetic Ketoacidosis - DKA): 11ALAN21NN15U19

Bugdy (WU Audngn gudenanIn) ¥so3NNMELANLATEAEIINNISHUTIY/ARLTD

. UAaRUNIUY9na19AU (Nocturnal Hypo/Hyperglycemia): Usyuininsannaay
ANLANIglunaUYT (Somogyi effect) 3aUIMNAEIYINTILAIINFBSLUULANE
(Dawn phenomenon) y1luUsugen
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JuniaungAnssunazn1ssnegn
(Therapeutic & Behavioral Challenges)

+ A158uANdUYEAY (Insulin Omission / Missing Bolus): Ju3uiinagiagnisan
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3nw (Diabetes Burnout)
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