Manchester University
NHS Foundation Trust

- ICP based approach to DKA management improves performance

Introduction:

120%

An integrated care pathway (ICP) proforma was
introduced in Manchester Royal Infirmary based

on modified JBDS guidelines. The aim was to

100%

guide the frontline clinicians in managing
Diabetic ketoacidosis safely.

Background

Several audits since 2008 have highlighted the
inadequacies in the management of patients with

DKA. Interventions since then by using written

80%

60%

guidelines and education resulted in varying
outcomes. An ICP was therefore introduced to

standardise the management. Audits were done to

40%

check performance, and compared against

previous similar audits (particularly, before the
introduction of ICP Proforma)

Method

20%

A data collection tool was created against

standards set by AQA, and then was collected

0%

from patients admitted with DKA/Hypoglycaemia
in the period between Nov 17-Feb 18, this was
compared against similar Audits, prior to the
introduction of the ICP approach

Standards

-Blood glucose monitoring within 30 minutes and
hourly in first 24 hours
-1V insulin and fluids, within 6o minutes, and
remaining, meeting guidelines

-Review within 1 hour by senior medic

-HDU or ITU admissions
-Prescribing and administering quick acting
carbohydrates within 15 minutes of low blood
glucose detection
-Escalation of care if blood glucose remains low
after 1 hour
-Medication review

Sample of DKA Integrated care
pathway:
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ADULT DIABETIC KETOACIDOSIS {DKA)
INTEGRATED CARE PATHWAY (ICP): First 24 hours

A Time 0 to 80 minutes

AlCitera |
Hyperghcaemia

UsethisiCPifalt3 &

Rloodf giucose » 11 mmoff
Or knovwn diabetest
{*May be normeglycasmic)

criteria dre met ot -
on the advice of a | |
registrar { consulfant ;

Ketonaemia

Capillary blood ketonaemia = 3 mmalf,
D significant ketonaria (e 3+ Urine siick)

when results are

horderline.
Acidosis

Bicarinnate (003 < mmoll OR ph? 3 (Ve
nous o Arterial Blood)

A3. Tmmediate Resuscitation Fluids: if systofic BP <S0mmHg / shocked)
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Ad, investigationsé Serd bioods for Urea & electrolytes, Glucose, Bicarbonate, Liver function tests
Bong profile, Magnesium, Full blood count, CRR blood cultures. ({rine & stool cultures  appropriate).
(ther investigations may be Indicated depending on the dinical condition,

¢ Seum Potassiom > S5mmol - no

¢ Serum Putass'{um 15~ 55l

review; more KCHis noedei**

Add Potassium Chloride (KCT* when approprate toeach |30
litve o V fld bag after Znd bag -BY INFUSION PUMR

v Serum Potass@um 33 ~&5mmal/t

o Senm Potassium < 3 5enmol Urgent senior / Ty

A5, Replacement of Fluid and Potassium (Refer to section C and prescribe intravenous

KCi
A0mmol KO
2mmol K¢

A, tnsulin

Vfluids):

AS:1. Continue any long acting nsulin ke Lantus, Toujeo, Levemir, Degludec, Humulin | or nsulatard the
patiant s taking. (Prascribe this in patient's drug cardex and diabetes inpatient chart)

A6, Commence Intravenous Insufin infusion (Man&gtary even in patients on continuous subutaneous

insulin infusion 1., insulin puimp)

) Stat dose of IMAY ActrapidiHurman soluble insulind (0.1 UsAgH osevne

delay, which will ke you past 80 minutes, in setting up an IV insidin infusion. (Prascribe in drug cardex.
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units, ONLY, if there is 2

B Intravenous insulin Infusion dose calculations: Commende insulin at rate of 0,%-unit/kg-body weight/
hour, Avoid ypoglycaemia. In insulin sensitive patients, when capiflary blood glucoss (CBA) falis below
8.0mmot} despite commencing 10% Dextrose infusion, step down insulin rate t0 0.05 units/kg body
weight fhour &5 shawn in SCALE- A, B, C, D &E, (Section ﬂ%.z.d).
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Results

Before

ICP
After

ICP

Hourly CBG monitoring in first

initial IV fluids -initiation time

reviewed by a senior medic

HDU/ITU admission

Addition of dextrose 10% IV 2. Patients had their medication
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check by it

50 units Actrapid@Muman sohbie insulin
in S0mk of 0.5% Sodium chlorids

50 units Actrapid®Human soluble frsulin
ir 50mk of 1.9% Sodim: chioride

801 undts Actrapid@Muman soluble inslin
in S0mfof 0.5% Sodium chloride

Actual/Estimated weight in kilograms =
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f.r.*:-‘ unknown 80K 81-100 10K Write | Commens ot i
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Continge

{ontinue
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unitghr [ wnitshy | unitshr Continue
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. Sio Conginue
unitsthr P

unitshr

Prescribe reqular indravenous fulds in section C,
Continue 0.3% Safing ever when Daxtrose is
commenced uniess specifically contraindicated

Clinical practice, governance and case reports
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24 hrs met guidelines within 1 hour when CBG falls -standards met reviewed
4 g
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Rutter Rao Balakrishna Safran, P Rao Balakrishna
Balakrishna
Written Trust Written Trust :
(2007)No Trust g . . Trust ICP in place
11 Guidelines (Oct- guidelines
guidelines (Nov 2017- Feb 2018)
(n=10) 2009-Jan2010) (Oct2010 - Sept (n=s)
=1 =
(n=15) 2011) (n=30) >
Delay in assessment > 1 hr 20% 0%
HDU/ITU n 20% 20% 0
Hourly CBG monitoring in first 24
y 5 0% 31% 86% 100%
hrs
2 hourly CBG monitoring in first 24 o o o
69% 14% 100%
hrs
initial [V fluids -initiation time met 0 o 0
. 70% 83% 100%
guidelines
all IV fluid administration met o o 0
11 0% 0% 100%
guidelines
1st litre of iv fluids in 1st hr 100% 83% 100%
2nd litre of iv fluids in 2 hours 17% 93% 100%
3rd litre of fluid in 2 hours 65% 100%
Addition of dextrose 10% IV when o o o 0
50% 0% 90% 100%
CBG falls -standards met
MBIB. st HOSDHE| PUTDE B Time G0 mirites 0 6 hours Doctor to review, see combined monitoring chart (page 7}
€. FLUD REPLACEMENT AND MONITORING: (f Systolic BP <30 mmkg refer to section A3, and get senior i 1. Combined Glucose, Fluid and Electrolyte Monitoring Chart NBME i Hospital Number......
advice} Cautious fluid replacement in young people aged 16-23 years, elderly, pregnant, heart or renal Comment/Variations To be completed by Nursing and Medical staff DALE vrverereerrnrie Ward ..............
faitute. {Consider HDY and/or central fine) KCe Potassc Chioride; Refer to A5 for KC! dose, Strike out “ﬁ(;ne.fr_sm Actual | ooy KSiood o o artera Clmufarive Inout Total Qutout Total oo
ithi : admissian time etone ; i : ;
the K dose Whim ‘ notapplicable. | Fulds a indicated i § Targes fiuld replacement, Minimum 3 fitves Nav | HCOE, PH| Insulin | Dextrose | Saline | Other | Oral | WMt | Urine | Vomit | Other | oUIpt
S T e Nep AL AR 4 C byhour 5 {unless contraindicated) 15min
© o ITRAVBIOUSFUDMESGRPTION o
SR S IR I R I i ketone levels are not faling by at least 0.5 60 min
o1 Name. .| Time .1 Given | " Chetk
Dateftine *"F“‘??"?“f ?F"d‘ | Beep | started | :;n 1 ;,c 2| o ketanehouty | ok OR 1 blod et meaguremen 2 hour
o i ot avaflable) venous bicatbonate s apt 3 hour
Resasitation i i neadad n adition to rising by 3 mmolflhr, OR, Blood glucose 4 hour
those wittar i A3 {do ot add acilive) Venoushlood | 1500t faling by 3 mmolf, then increase 5 hour
\ ' bicaronates § ¢ sl infusion rate by Tunitfr. (see below) 6 hour
100 i 0.9% salve 60 min ) st g ablood | Wie these amended scales i S 7 hour h
o addithve shouid ba added 1o this hag s maching® (Modifier) 8 hour
% hour &
1000 mi 0.9% safine 7 hour Blood ghucose hourly | 1f nat fafing by 3 memolthy, check the insulin 10 hour '
Additive: KC1 4020 mmo} (Delete a5 . (i meter veading "+ infusion pump and fnes and incease inufi 11 hour @
apropriate) or rerurvent flow errr | inflision rate by 1 univhr, Wirite these 12 hour
1000 rat 0.9% safine 2 hour - check lab glucose®) | amended rates in Scale F {Modifed), 13 hour
Additive: XC 40 20 mmo (Delete as Vet bood g o 14 hour
apnronriate) o — Potassium replacement if bow, Hourly 15 hour
000! Bextrose 10% 1251;;75 5 ;nir'uie; s | V08K ks o o cone g erns 16 hour
b tufes, £ s, .
03 < 8 ool el osecton | Rt bhys & b s oot ocd gas ey o
A8 thr rste vaslation o fdditives) | apompriane 18 hour
i 19 hour
1000 mi 0.3% safine &hour 20 hour
i Hf patiant drawsy cr protracted vomit
Additve; KC1 401 20 mmol (Dt et P e "
app; [:;Zm) mmol {Daete &t b Nasogastrlc?ube - 21 hour
22 hour
1000 mi ?.9% safing Ahvour 23 hour
Addtie; KO 40/ 20 mol Delete 24 hour
dppropriate) 7 | rinarycatheteriation 1fniiguri': *  *Capillary blaod glucose readings may not be accurate in patients with severe dehydration or shock. Consider checking venous blood gas or plasma glucose in such situations,
1060 mi 0.9% saline 6 hour fA {or evidence of renglcardiat failure) +  Detailed guidelines for Diabetic Ketoaddesis management are available from the intranet,
Additive; KC 40/ 20 mmiof (Defete a
approprite)
. 15T ARRRTRPRI
—— e | | e -
a4 THI L < FRTET T SRChOR afe 3 3 TN, ;
Agld f#r rate variation (No Additives] | ppropriste e score (EWVS) policy COHCIUSIOH:
1000l Betrose 10% 1;51?]:;1?5
iftﬁi&c?‘iammw% «7éfer to section Rate 35 I . . .
A2 in o )| s w A printed ICP provides timely prompts for front line
¥} Cordlecmonitoring 1 1 cinicafly indicated. Seex senior review Sl v
| clinicians helping them manage DKA as per trust
- guidelines and has proven to improve performance in
B
10 o As dlinically Indicated . . .
gl DKA, when it comes to prompt treatment, senior reviews,
i [V tluid administration, electrolyte balance, and reducing
M1 Theomboemboksn g and presc!‘Ff;e b 4 2 2
. incidence of ITU admissions.

* it patients with hypatensionfperipheral circulatory faiture, capilary blood glucose readings may be erroneass.
Ascartain the validity of the capifery blacd glucose by reviewing the gfucose values on the blocd gas anatyser reports.
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