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“Why would an energy company want you to use 
less energy?”
(EDF Billboard Advertisement, 2010)

Pathology services can be thought of as commodities and as such 
they have the potential to generate income or be viewed as targets 
for cost reduction. One of the key priorities in moving pathology 
from a commodity to an integral part of service provision should be 
the development of safe and efficient services that improve the qual-
ity of patient care.

One of the central mechanisms for delivering efficiency and service 
improvement will be reducing inappropriate usage of services. This 
can be achieved by the integration of order communications, deci-
sion support and electronic reporting of results to users to produce 
a seamless end-to-end laboratory medicine service.

The diagnostic process starts by looking at clinical signs and taking 
a patient history. This leads to one or more possible diagnoses. The 
diagnosis is then checked by requesting specific tests. By providing 
the requestor a simplified approach to test requesting based on their 
diagnosis, an electronic requesting system coupled with decision 
support has the potential to improve the quality of service provided 
to patients.

Introduction

Overall

• To introduce a system of test requesting that utilises the best 
available technology to provide efficient requesting in the Emer-
gency department.

• This system should not be proscriptive but still allow the request-
or to use their clinical judgement in test selection

Service Users

• To enable medical staff to request profiles on the basis of clinical 
presentation rather than selecting individual tests

• To allow medical staff security in the testing process in that they 
have requested the right tests

Laboratory

• To allow laboratory staff to process samples from acute medicine 
quickly and efficiently

Organisation

• To reduce waste (Inappropriate tests)

• To improve turnaround times of tests

• To improve patient flows in acute areas and allow the trust to 
meet its 4 hour targets

Patient Care

• Reduced harm from inappropriate testing

• Improve diagnosis and investigation

• Improve waiting times

Proposed Solution
• Utilisation of electronic requesting to provide an end to end solu-

tion for requesting and reporting of results in the Emergency de-
partment. 

• Development of an “expert” system linked to a web based knowl-
edge base to help guide test selection.

• Consultation of a wide group of stakeholders to ensure full par-
ticipation and success of the proposed service changes.

A wide ranging groups of staff have been involved in the develop-
ment of this system.

The Emergency Department physicians have been fully involved in 
the development of the requesting profiles (figure 1) that underpin 
this type of requesting.

The Hospital IT department have provided the infrastructure and 
staff and time for the implementation of electronic test requesting.

The laboratory IT department have developed the electronic request-
ing profiles and have provided time and resources for the training of 
the medical staff in the emergency department.

The laboratory staff have ensured that the logistical requirements for 
the project are in place and have provided support and training for 
the medical staff in the emergency department.

The project will “go-live” on Monday the 19th of July. A review of the 
system will take place in 3 months 

Whats Happening Now?Aims

Figure 1: Network of stakeholders consultated

Elements of Proposed System

• Total Reduction in Turnaround Time = 31%

• Total Reduction in number of tests requested = 24%

• Total Reduction in Laboratory Costs = %36

Electronic requesting coupled with decision support has the potential to make a substantial improvement on both service quality and ser-
vice cost whilst also improving the service provided to patients. The reduction of waste and a reduction in the potential harm to patients 
from inappropriate testing are the key benefits of introduction of this development.

Effect of “Smart” Requesting
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Abdo	  Pain	   x x x x x x
Abcess/Celluli&s x x x
ACS x x x x
Anaphylaxis	   x x x
Back	  pain	   x x x x x x
Collapse	  ?Cause	   x x x
DSH-‐overdose x x x x x
D&V	   x x
DVT/PE	   x x x x
First	  fit x x x x x x x
Epistaxis	  Severe x x
GI	  Bleed x x x x x
Headache/temporal	  arteri&s x x x x
Head	  Injury	  on	  Warfarin x x x
Hypoglycaemia/Hyperglycaemia x x x x
Inflamed/infected	  Joint x x x x
Jaundice x x x x
#	  NOF x x x x x x
PV	  Bleed	  -‐	  pregnant x x
Renal	  Colic x x x
Sepsis x x x x x x
Stroke x x x x x x x x x
SOB x x
TIA x x x x x x x x

Haematology/Blood	  Bank Biochemistry

Figure 1: Examples of Test Profiles Built into Electronic Requesting

Figure 2: Smart Electronic Requesting and 

Knowledge Base

Sunquest ICE electronic requesting and re-
porting is utilised to provided an end-to-end 
IT solution for requesting and reporting of re-
sults to the Emergency Department. All tests 
on the system are linked to the laboratory 
tests database which access as a knowledge 
base for the investigations required

Sample Journey
19:06 19:12 19:18 19:24 19:30 19:36 19:42 19:48 19:54 20:00 20:06 20:12 20:18 20:24 20:30 20:36 20:42 20:48 20:54 21:00 21:06 21:12 21:18 21:24 21:30 21:36 21:42 21:48 21:54

Patient Examined
14 Jul 2010 19:00

Investigations Requested in Emergancy Department
14 Jul 2010 19:21

Sample Arrives in Laboratory
14 Jul 2010 19:50

Sample Booked Into Laboratory System
14 Jul 2010 19:51

Results Avaliable
14 Jul 2010 21:13

Alanine Amino  Transferase
Amylase
Bone Profile
Gamma Glutamyl Transferase
Magnesium
Urea and Electrolytes

Results Avaliable
14 Jul 2010 21:44

Creatinine
Direct Bilirubin

Results Avaliable
14 Jul 2010 21:49

Glucose

Results Avaliable
14 Jul 2010 21:41

Lipids

Results Avaliable
14 Jul 2010 20:59

Prostate Specific Antigen
Thyroid Stimulating Hormone

02:49 (169 Minutes)

Sample Journey

17:18 17:24 17:30 17:36 17:42 17:48 17:54 18:00 18:06 18:12 18:18 18:24 18:30 18:36 18:42 18:48 18:54 19:00 19:06 19:12 19:18 19:24 19:30

Patient Examined
14 Jul 2010 17:15

Investigations Requested in Emergancy Department
14 Jul 2010 17:45

Sample Arrives in Laboratory
14 Jul 2010 17:58

Sample Booked Into Laboratory System
14 Jul 2010 17:59

Results Avaliable
14 Jul 2010 19:10

Amylase
CRP
Glucose
Urea and Electrolytes
Full Blood Count

Pre-Analytical Phase Analytical Phase

01:55 (115 Minutes)

Figure 3: Effect of inappropriate testing on turnaround times

The effect of inappropriate tests on turnaround times can be sub-
stantial. In this example turnaround times can be reduced by 31% 
by targeting the tests requested to the presenting complaint

Pre-Analytical Phase Analytical Phase

Sex Diagnosis UE LFT Bone CRP FBC AMY ALT CK DBIL GGT GL LIP MG PSA PT ESR TSH APTT TROPT UA HCG PROG Ferritin ANA GAM HAPT R CSF G CSF P CSF LAC B12 FOLATE XAN CA No Of Tests
F Sepsis 1 1 1 1 1 5
M Fever 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16
M Abdo Pain 1 1 1 1 1 5
M Spinal Cord Compression 1 1 1 1 1 5
M Cant Read 1 1 1 1 1 1 1 1 8
F Chest Pain 1 1 1 1 1 1 6
M No Details 1 1 1 1 1 1 1 1 1 9
F Fracture Neck of Femour 1 1 1 1 1 1 1 1 8
M Complex 1 1 1 1 4
F No Details 1 1
M SOB 1 1 1 1 1 1 1 1 8
M No Details 1 1 1 1 1 1 6
F ACS 1 1
F Cellulitis 1 1 1 1 1 1 1 1 8
F No Details 1 1 2
F No Details 1 1
M PUO 1 1 1 3
F ? Haemolysis 1 1 1 1 1 5
F ? DVT 1 1 1 1 4
F No Details 1 1 1 1 1 1 6
M Chest Pain 1 1 1 1 4
M ? Osteomyelitis 1 1 1 1 1 1 1 1 1 9
M Sepsis 1 1 1 1 1 1 1 7
F Headache 1 1 1 1 4
M Fever 1 1 1 1 1 5
M Testicular Torsion 1 1 1 1 1 5
M Abdominal Mass 1 1 1 1 4
F Lethergy 1 1 1 1 1 5
M 12 Hours Post Chest 1 1 2
F AF 1 1 1 1 1 1 1 7
F No Details 1 1 1 3
M Hyperkalaemia 1 1 1 1 1 5
F CCF 1 1 1 1 1 1 1 1 1 1 10
F TIA 1 1 1 1 1 1 1 1 1 9
F Sepsis 1 1 1 1 1 1 1 1 8
F No Details 1 1 1 3
M SOB 1 1 1 1 1 1 1 1 1 1 1 11
F Dyspnoea 1 1 1 1 4
F Seizure 1 1 1 1 1 1 1 7
F Abdo Pain 1 1 1 1 1 5
M Fall 1 1 1 1 1 1 6
F Collapse 1 1 1 1 4
M No Details 1 1 1 1 4
F UTI 1 1 1 1 1 1 6
F Vertigo 1 1 1 1 1 1 6
F Cant Read 1 1 1 3
M Fall 1 1 1 1 1 5
F Dizziness 1 1 1 1 1 1 6
F No Details 1 1 1 1 1 1 1 1 1 1 10
M SOB 1 1 1 1 1 5

Sex Diagnosis UE LFT Bone CRP FBC AMY ALT CK DBIL GGT GL LIP MG PSA PT ESR TSH APTT TROPT UA HCG PROG Ferritin ANA GAM HAPT R CSF G CSF P CSF LAC B12 FOLATE XAN CA No Of Tests
F Sepsis 1 1 x 1 1 1 1 1 7
M Fever 1 x 1 1 x x x x x x x x x x x x 3
M Abdo Pain 1 1 1 x 1 1 1 6
M Spinal Cord Compression 1 1 1 1 1 5
M Cant Read 1 1 1 1 1 1 x 1 7
F Chest Pain 1 x x x x x 1 2
M No Details 1 1 1 1 1 1 1 x 1 8
F Fracture Neck of Femour 1 1 1 x 1 x x x 4
M Complex 1 1 1 1 4
F No Details 1 1
M SOB 1 x x 1 x x x x 2
M No Details 1 1 1 1 1 1 6
F ACS 1 1
F Cellulitis 1 x x x 1 x 1 x x 3
F No Details 1 1 2
F No Details 1 1
M PUO 1 x 1 1 x x x x x x x x x x x x 3
F ? Haemolysis 1 1 1 1 1 5
F ? DVT 1 1 1 1 4
F No Details 1 1 1 1 1 1 6
M Chest Pain 1 x x x x x 1 2
M ? Osteomyelitis 1 x x x 1 x 1 x x 3
M Sepsis 1 1 x 1 1 1 1 1 7
F Headache 1 1 1 1 4
M Fever 1 x 1 1 x x x x x x x x x x x x 3
M Testicular Torsion 1 1 1 1 1 5
M Abdominal Mass 1 1 1 x 1 1 1 6
F Lethergy 1 1 1 1 1 5
M 12 Hours Post Chest 1 1 2
F AF 1 1 1 1 x x x 1 5
F No Details 1 1 1 3
M Hyperkalaemia 1 1 1 1 x 4
F CCF 1 1 1 1 1 1 1 1 x 1 9
F TIA 1 1 1 x 1 1 x 1 x 6
F Sepsis 1 1 x 1 1 1 1 1 x x 7
F No Details 1 1 1 3
M SOB 1 x x 1 x x x x 2
F Dyspnoea 1 1 1 1 4
F Seizure 1 1 1 1 1 1 1 x 7
F Abdo Pain 1 1 1 x 1 1 1 6
M Fall 1 1 1 1 1 1 6
F Collapse 1 x x 1 1 3
M No Details 1 1 1 1 4
F UTI 1 x x x 1 1 x 3
F Vertigo 1 1 1 1 1 1 6
F Cant Read 1 1 1 3
M Fall 1 x x 1 x 1 3
F Dizziness 1 x x x 1 1 x 3
F No Details 1 1 1 1 1 1 1 1 1 x 9
M SOB 1 x x 1 x x x x 2

Figure 4: Modelled Effect on Requesting

A random sample of requests from the Emergency department were 
analysed and the change in the request pattern was modelled using 
the proposed requesting profiles based on presenting complaint or 
diagnosis. The changes are illustrated below, where a red box indi-
cates a test that would no longer be requested


