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DISCLOSURE

DIABETIC KETOACIDOSIS—

A LIFE THREATENING PROBLEM Z NO

February 26, 2020

Pathogenesis of DKA
OBJECTIVE

Increased
.
«State priorities in caring for patients with diabetic
ketoacidosis (DKA)

hormones

P Glucose

Tt 1Gluconegenesis 1Glycogenolysis

Triacylglycerol TFFA to liver Hyperglycemia
Glucosuria
Hyperlipidemia 1Ketogenesis (osmotic diuresis)

Loss of water and electrolytes
LAlkali reserve
Dehydration

TKetoacidosis

Impaired renal function

DKA Diagnostic Criteria Precipitating Factors of DKA

« Inadequate insulin
Arterial pH

« New diagnosis diabetes

« Inappropriate adjustment of insulin
« Insulin omission

<7.257.3 <7.0t0<7.24

Serum Bicarb (mEq/L) 1518 10t0 <15 <10
Beta Hydroxybutyrate Positive

« Acute illness
Positive Positive + Infection (20-25%)
« MI, stroke, pancreatitis
Anion Gap >10 >12 >12  Drugs
« Second-generation antipsychotics
DKA = elevated glucose + metabolic acidosis

« Cocaine
« Cannabis
Glucose usually greater than 250 mg/dL

« SGLT2 inhibitors
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SGLT2 Inhibitors and DKA

« SGLT2 mechanism of action
« prevent glucose reabsorption from the
proximal renal tubules, resulting in
increased glucosuria and decreasing
plasma glucose

« Euglycemic DKA
« Glucose normal to less than 250 mg/dL

ism of action

factors.J Diabetes Investig, 2016; March (2): 135-138.

SGLT 2 Inhibitor
LGlucose level

dlnsulin TGlucagon
secretion level

TLipolysis
TFFA to liver

TB-oxidation

TKetone
bodies

Euglycemic DKA

Initial Assessment for DKA

Physical Labs/tests

« Vital signs °
« Airway, breathing and circulation °
(ABC) status °

+ Mental status :
« What may have precipitated DKA
« Volume status

ey
=71
=21
Jim]

LEY
Treatment

? Bicarb
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Serum glucose

Serum electrolytes (with anion gap)
BUN and creat

CBC

« Leukocytosis common due to ketonemia
Betahydroxybutyrate

EKG
ABG (if substantial hypoxia suspected)
Hemoglobin A1c

Potential need for—

« cultures to screen for infection

« lipase

« chest X-ray

Clinical Features of DKA

Hyperglycemia (early symptoms)
« Polyuria
« Polydipsia
« Weight loss
Ketoacidosis (early signs)
« Nausea
« Vomiting
« Abdominal pain
« Hyperventilation

As condition worsens
« Kussmaul respirations
« Mental status changes
« Seizures
« Coma

DKA treatment requires...

Urgency

Treatment needs to start immediately
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Vigilance

Frequent monitoring of labs, glucose
and fluids

Follow complex set of orders

®
° o’ « Rehydrate
©

« Electrolytes
+ BUN
. Creat

IV Fluids

« Start with 1 liter bolus NaCl 0.9% over 1 hour....

« then 250-500 ml/hr

« Fluids variance

LABS « 0.45% NaCl for high Na

Q 2-4 hours

« Verify rate for renal disease/dysfunction and heart failure

« When glucose 200 mg/dL

« change to D5 NaCl 0.45% 150-250 ml/hr
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Why dextrose containing fluids?

« Hyperglycemia is corrected faster than the acidosis

« Addition of dextrose to the fluids allows continued
insulin administration until the ketonemia is
cleared, while preventing hypoglycemia
LABS

+ Electrolytes
* Glucose Q 1-2 hours

Cerebral Edema

« Rare complication in adults
« 20-40% mortality rate

« PREVENTION
« Avoid excessive hydration
« Avoid rapid reduction of glucose

LABS
+ Insulin infusion adjusted by “rate of change”

Q2-4 hours
+ Electrolytes or K

Assess Need for Bicarbonate

« Bicarbonate replacement
» When pHis less than 6.9

Q 2-4 hours
* Electrolytes « Used for patients with life-threatening hyperkalemia
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Insulin

« Insulin Infusion to restore and « Initial glucose goal is 150-200 mg/dL

maintain GLUCOSE metabolism
« Glucose rate of fall goal 50-70 mg/dL

« Initial insulin dosing
« IV ibolusnsulin bolus: 0.1
units/kg  (no for pediatrics)

« Infusion rate: 0.1 unit/kg/hr

« When glucose 200 mg/dL, infusion
rate can decrease t0 0.02-0.05
units/kg/hr

. . ) « Frequent glucose checks important
+ DO NOT START infusion until for timely insulin adjustment and to

confirmed K is > 3.3 mEq/L avoid hypoglycemia
« To prevent life-threatening

arrhythmias and respiratory

weakness

« Provide K replacement before
IV insulin started

Potassium

« Potassium replacement
« K replacement is to be initiated when serum level is—
« Less than 3.3 mEq/L before insulin infusion started
« Less than 5.3 mEq/L to prevent hypokalemia

« Goal potassium is between 4.0 and 5.0 mEq/L
« Best to add to current IV fluids (not bolus doses)
«20-40 mEqg/L

« Monitor the potassium level as it may fall : E E
« More aggressive K replacement needed
STUDY

? Bicarb
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Case Study-starting from ED

« Physical Assessment « CXR clear
« Alert

« Looking ill
« Dry mucous membranes

« EKG with peaked T waves, QRS
intact.

« No clear signs of infection

VS
+ Temp 98.5

« Pulse 114 (tachy)
*R21
* BP159/79

IV Fluids- Time 1020

NaCl 084 IV Bobus ONE TDLE, Iatravencas, Dose: 1000 m belun over | hoer
O %aCl 0.9% IV infusion 5 CONTINUOUS, larwvescus, Rate: 500 sl hour fr 3 hours

DI XaC10.9% IV imfusion. - CONTINUOUS, lntravescus, Rate: 150 ml .
B ate irstial bolias andd 500 sl b 2 howrs inflricn wre

Potassium

This teplacement s recommended bl fh ories setia
discostizued.

1) Savam K, = = 5.3 o replasement. hlake ssme n potsaie
12 T Flusds and 0e sapphemestal pottssem: & beang given
Recheck petassium i 1 hoars

) Serun K 4.5 - 5120 mEq 4 (KLY Liter should b sa IV
Fhanda

B Sorem K .9 d.d- 40 g f RCH Liter shoubd be s TV

[

hacs
) Berarn K <3 5: Contm with 40 of KV Lines sl sntisne

el lime

Goal K is between 4.0 and 5.0 mEq/L

Initial labs at 1020 Then at 1236 NoK needed
PAVENGIRRTAT 15 Retmnge 1216 12367

: soowm e s
soonm " poTASSIM o

POTASSIM CHLORIDE

chLoaeE cozronaL
NON Gap

CoRTaTAL e

AMION GAP
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_Labs-Time 1020

GLUCORE AT

BUMISTAT

SOUNISTAT

POTASLUMISTAT

CHLORIDEISTAT

CORTOTALISTAT

AN AR TAT

PRVEROU

FCORNTNOUSISTAT
HOOLVENODUSJSTAT
DASE EACESS

ArterialpH
Serum Bicarb (mEq/L)
Beta Hydroxybutyrate

AnionGap

Mild DKA imweme oKA
F.oto<7.24
wto<is

Positive

11

Insulin- Time 1109

B1-13-2018 1100
D1 12:2618 1108

132018 1137
or-132018 1134

0112-2018 1215
01122018 1218

01122018 1301
01122018 1302

01127018 1204
0

DH12:2008 1248
Mo dediy in
ghacose check
42200 X0
»

01122018 1t
122018 1a

Transfer - P
1330 -

Bicarbonate

Initial labs at 1020

PHVENOUSISTAT

SO0M

POTASSIIM

CHLOSIDE net bacause of pH

COLTOTAL
ANIDN GAP

28 £t SUTEN 2209

Firchacs wharas tsomd g i 1) raratie. ol gy € G s en B 88
Pin bt o T0A
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Handoff from ED

Fluids
«  What fluid
«  Whatrate

Glucose
«  Lastglucose
«  Current dosing of IV
insulin
Next glucose due time
Labs

«  Lastresults
«  Nextset due time

o113-700 1298

ICU DKA

0112201 1890

0113700 2000

R L_ Labs at 2010

13200 28403 S001M
B2 218
POTASSIUM
8 zaz8 -
12300 2034 CHRORRE
COLTOTAL
amsons R CAP
G

0113200 02 10
01133018 Da10

01132008 D508
01132008 D600

01132008 D18
0113200 Ba1T

Case Study Discharge Plan

Review what may have caused DKA

« Omission of insulin doses

« Poor focus of self-management
« Cocaine use

Diabetes Educator

« Self -management skills
Substance Abuse Counselor

Outpatient follow-up and resources
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DKA resolved!

ICU DKA

Labs at 1640

COLTOTAL :
AMION GAP

ORI 1T

v 1T

Post DKA Treatment

« Transition to SQ insulin
+ When tolerating nutritional insulin
+ Give SQ BASAL insulin 2 hours before insulin infusion discontinued!

« Diabetes Education
« If newly diagnosed
+ Review what may have caused DKA
» Omission of insulin doses

+ fear of hypoglycemia

« limited finances

« whenill

« stress of chronicillness

+ poor focus or understanding

Insulin pump troubleshooting
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