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Role of an ICU director

� Procurement

� Implementation planning

� Before launch

� Launch months

� After launch

� Observed advantages & disadvantages

� Planning ahead
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Procurement Phase

� Is it really necessary?

� Foresee difficulties ahead

� Know what product you want

� Product itself

� After-sales service

� Go through the formalities

� Specifications

� Tendering
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Implementation Planning

� Formation of CIS work group

� Doctors, nurses, vendor engineer and specialist

� Briefing in

� Hospital ICU Committee

� Hospital management

� All other clinical department heads

� COC Intensive Care

� Include the project into HAIT annual plan/budget
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� Before Launch
� Full support to CIS workgroup

� Financial
� CIS trolleys

� Projectors, …

� Training sections to our ICU staff and other 
departments, mainly doctors

� Liaise with other external departments
� Pharmacy

� Laboratory

� Hospital ITD
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� Launch month
� Double charting (> double workload)

� Avoid peak season

� All or none

� Most critical period

� Manage frustration
� Active participation

� Close monitoring

� Daily meeting
� Quick Fix
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� After launch

� Regular review

� Standing agenda item in weekly ICU meeting
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� After launch

� Regular review

� Standing agenda item in weekly ICU meeting

� e.g. Add work stations at nurse station/within cubicles

� To minimize using other patients’ CIS stations

� especially during admission & daytime busy hours. 

� e.g. Suggestion to CIS vendor

� to fix bugs

� To improve design in future version

� e.g. Further workflow change need

� PACS
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� After launch

� Visit to other ICUs

� Prepare for contingency

� Plan

� Drills

� Change from CareVue version c to version d

� Monitor medications incidence
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Observed advantages so far

� Better communications

� Handover round

� Sit down round + bedside round

� Everyone can contribute

� Critical care physicians

� Anaesthetist intensivists

� Nephrologist

� Respiratory physicians

� Rotating A&E physicians
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Observed advantages so far (2)

� CPOE

� Marked decrease in medication incidence since 
implementation
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Medication incidence chart

Medication Incidents - Inpatients
Intensive Care Department, PYNEH
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Observed advantages so far (2)

� CPOE

� Marked decrease in medication incidence since 
implementation

� Improved in Turn around time (TAT)

� Further improvement

� Dosage range

� Check drugs interaction

� Adjust with weight/height

� Connect with CMS and check for drug allergic history

� Adjust with changing renal & liver function
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Observed advantages so far (3)

� More accurate & legible information

� IO chart

� Medications

� images

� Better information display

� Medication overview

� Vital signs

� Easy to chart necessary information

� CABSI project
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Observed advantages so far (4)

� Easily to retrieve data

� Able to access information from bedside 
stations

� ePR

� eKG

� Websites of our department, hospital or cluster

� Protocols/guidelines
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Observed advantages so far (5)

� APACHE II & IV data entry

� ≤ 1 minute per patient

� Successful implementation of CIS

� ↑staff self recognition

� ↑staff morale

� ↑department cohesiveness
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Observed disadvantages so far

� Need to change workflow
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Observed disadvantages so far

� Need to change workflow

� Wrong patients
� Constant alerts and reminders to staff 

� add CIS workstations at nurse station

� Suggest to vendor for improvement
� E.g. hot key to reset to the default bed

� Limited display window size
� Bigger LCD displays at the nurse stations

� Tailor-made screen content for handover rounds

� Two or more projectors (airplane dashboard)
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Observed disadvantages so far (2)

� Discrete progress notes

� Very inefficient to view previous clinical notes

� Customization

� Future version (toilet paper view)
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Observed disadvantages so far (2)

� Discrete progress notes

� Very inefficient to view previous clinical notes

� Customization

� Future version (toilet paper view)

� Unexpected downtime

� Contingency plan

� Drills

� Data security
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Observed disadvantages so far (3)

� Longer data entry time

� Prescription

� Progress note, …etc



38Seminar on Clinical Information System (CIS) in Intensive Care

Planning ahead

� Further integration with CMS
� Users authentication

� Allergy (CMS & Pharmacy Information System)

� GCRS (request made by doctors will 
automatically go into nurses’ work list)

� Satellite stations at Radiology, Operation 
theatres, general wards

� Clinical Decision Support System
� E-alert
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� Computer program linked to patient database to identify 
patients at risk (≥4); use of an already validated risk 
score with 8 parameters
� Cancer (3); Hx of DVT (3); hypercoagulability (3); major surgery 

(2); <70 year-old (1); obesity (1); bed rest (1); contraceptive 
pills/HRT (1)

� Randomized
� Intervention group (n = 1,255) electronic alert if

� high risk for DVT and

� if no prophylaxis, daily recalculate score by the software

� Control group (n = 1,251) no computer alert
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P < 0.001

103 (8.2%)61 (4.9%)DVT or Pulmonary 
embolism

Control groupComputer alert groupClinical end points
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Daily nutrition measurements

� Total calorie intake
� Parenteral infusion

� Enteral intake

� Gastric aspirate

� Aspirate refeed

� Intravenous fluid, e.g. D5

� Drug vehicle, e.g. propofol

� Nitrogen/protein intake

� Lipid intake
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Respiratory measurements

� Rapid-shallow breathing index

� f/Vt

� PaO2/FiO2

� CROP index

� Dynamic compliance, respiratory rate, 
oxygenation and negative inspiratory pressure



Real time alert based on RIFLE classification for ICU patients with 
AKI;Alert if status change

GFR criteria Urine output criteria
Increased Serum Cr x 1.5

or
GFR ↓ > 25%

UO < 0.5 ml/kg/h
x 6 hr

Increased SCr x 2
or

GFR ↓ > 50%

UO < 0.5 ml/kg/h
x 12 hr

Increased SCr x 3
GFR ↓ > 75%

or
SCr ≥ 354 µmol/L

Acute ↑ > 44 µmol/L 

UO < 0.3 ml/kg/h
x 24 hr or

Anuria x 12 hrs

Persistent ARF = complete loss
of kidney function > 4 weeks

End Stage Kidney Disease
( > 3 months )

Risk

Injury

Failure

Loss

ESKD

O
li

gu
ri

a
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Real time alert based on AKIN classification for ICU patients with AKI;
Alert if status change

< 0.3mL/Kg/hr for > 24 hr 
or anuria for 12 hr

↑ SCr to > 3-fold from baseline or 
SCr ≥ 354 µmol/L with an ↑ ≥ 44 

µmol/L

3

< 0.5mL/Kg/hr for > 12 hr↑ SCr to >2 to 3-fold from baseline2

< 0.5mL/Kg/hr for > 6 hr↑ SCr ≥ 26.4 µmol/L or ↑ to 1.5 to 
2-fold from baseline

1

Urine Output 
Criteria

Serum Cr CriteriaStage
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Acid base approach

� Stewart’s approach
� PaCO2

� SIDapp (mmol/L) = [HCO3
-] + 0.28[Alb] + 1.8[Pi]

� [Cl- corrected] (mmol/L) = [Cl-] x 140/[Na+]

� [XA corrected] (mEq/L) = {[Na+] + [K+] + 2[Ca++] 
+2[Mg++] – [Cl-] – SIDapp} x 140/[Na

+]
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Reference values

� Respiratory acidosis
� PaCO2 > 6.0kPa

� Respiratory alkalosis
� PaCO2 < 4.7kPa

� Metabolic acidosis
� Dilutional acidosis [Na+] < 136mmol/L

� Hyperchloraemic acidosis [Cl- corrected] >112mmol/L

� Unmeasured strong anion [XA corrected] > 14mEq/L

� Hyperalbuminaemic acidosis [Alb] > 45g/L

� Hyperphosphataemic acidosis [Pi] > 2.0mmol/L

� Metabolic alkalosis
� Concentrational alkalosis [Na+] >149mmol/L

� Hypochloraemic alkalosis [Cl- corrected] <100mmol/L

� Hypoalbuminaemic alkalosis [Alb] < 35g/L
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Thank you for your attention


