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PCA refers to an electronically
controlled infusion pump that
deliversan amount of intravenous
analgesicwhen the patient presses
a button.

How did PCA get under my skin?

Started in 2009 when I started working at KCH

SubcutPCA ! ! !
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The planned (acupuncture) study snagged at R&D stage.
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How did PCA get under my skin?

KCH acquired the PRUH in 2013.

¢ƘŜǊŜ ǿŀǎ с ƳƻƴǘƘΩǎ ǿƻǊǘƘ ƻŦ όL±ύ t/! Řŀǘŀ ŦǊƻƳ ǘƘŜ tw¦I ŀǾŀƛƭŀōƭŜΦ 

At KCH there are at least 25 (s/c) PCA patients each week.

Prospective data collection and compare.



What do we know about PCA?

Early studies compared IV PCA with IM analgesia. 

ÅPCA provided better analgesia

Åsimilar incidences of side effects sometimes 
with a reduced consumption of opioid

Åsometimes a shorter hospital stay

Bennett et al 1982; Finley et al 1984; Bollishet al 1985



Study

(All compare

IV PCA and IM  

Opioids)

Number of 

studies 

included in 

MA

Ballantyne 

1993

15

Walder

2001

32

Hudcova

2006

55

McNicol

2015

49



Study

(All compare

IV PCA and IM  

Opioids)

Number of 

studies 

included in 

MA

Pain @ 24 hours

Ballantyne 

1993

15 PCA significantly 

better than IM

(5.6 points)

Walder

2001

32 No sig difference, 

trend favours PCA

Hudcova

2006

55 PCA significantly 

better than IM

(8 points)

McNicol

2015

49 PCA significantly 

better than IM

(9 points)

On a 100 
point 
scale!



Study

(All compare

IV PCA and IM  

Opioids)

Number of 

studies 

included in 

MA

Pain @ 24 hours Opioid 

consumption

@ 24 hours

Ballantyne 

1993

15 PCA significantly 

better than IM

(5.6 points)

IM analgesia 

significantly more 

than PCA

Walder

2001

32 No sig difference, 

trend favours PCA

No difference

Hudcova

2006

55 PCA significantly 

better than IM

(8 points)

PCA significantly 

more than IM

McNicol

2015

49 PCA significantly 

better than IM

(9 points)

PCA significantly 

more than IM



Study

(All compare

IV PCA and IM  

Opioids)

Number of 

studies 

included in 

MA

Pain @ 24 hours Opioid 

consumption

@ 24 hours

Side effects

IM vs IV PCA

Ballantyne 

1993

15 PCA significantly 

better than IM

(5.6 points)

IM analgesia 

significantly more 

than PCA

No difference

Walder

2001

32 No sig difference, 

trend favours PCA

No difference No difference

Hudcova

2006

55 PCA significantly 

better than IM

(8 points)

PCA significantly 

more than IM

Itch more likely 

with PCA

McNicol

2015

49 PCA significantly 

better than IM

(9 points)

PCA significantly 

more than IM

Itch more likely 

with PCA



Patient satisfaction
Meta-analysis 
of both the 
degree of 
satisfaction and 
the number of 
patients 
satisfied with 
therapy 
significantly 
favoured 
patients in the 
PCA group

Hudcova  2006

McNicol 2015



s/c PCA ςWhat do we know?
Å 6 papers reported to compare IV 

and s/c PCA:

ά5ŀǘŀ ƻƴ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ {/ t/! 
compared with IV PCA are variable and 
ƛƴŎƻƴǎƛǎǘŜƴǘΦ ά

ά.ƻǘƘ ǎƛƳƛƭŀǊ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ōŜǘǘŜǊ  
Ǉŀƛƴ ǊŜƭƛŜŦ Ƙŀǎ ōŜŜƴ ǊŜǇƻǊǘŜŘΦ  ά

ά¢ƘŜ ǎŀƳŜ ƻǊ ŀ ƘƛƎƘŜǊ ƛƴŎƛŘŜƴŎŜ ƻŦ 
nausea and vomiting or pruritusΦέ

ά/ƻƳǇŀǊŜŘ ǿƛǘƘ L± t/!Σ {/ t/! Ƴŀȅ 
ǊŜǎǳƭǘ ƛƴ ƘƛƎƘŜǊ ƻǇƛƻƛŘ ǳǎŜΣ ƻǊ Ƴŀȅ ƴƻǘΦέ
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s/c PCA ςWhat do we know?

Å 6 papers claimed to compare IV 
and s/c PCA

Å 3 actually do so (Urquhart 1988, 

White 1990, Dawson 1999) 

Å Pain relief using s/c PCA is 
either the same or better than 
pain relief using IV PCA

Å Nausea may be less of a 
problem using the s/c route

Å Patients tend to use more 
opioid when using s/c PCA 
than when using IV PCA.



Pharmacokinetics of morphine after S/C & IV boluses.

Stuart-Harris et al 1999

The mean values for Cmax, AUC, CL and Vd after s.c.b. were very 

similar to the respective parameters for i.v. administration.

The median tmax after s.c.b. morphine was 

significantly longer than after i.v. morphine 

(0.25 vs 0.08 h, P<0.001). 

Nevertheless, this difference was relatively 

small and may not be significant clinically.

Post-administration samples taken at:

0.08, 0.17, 0.25, 0.50, 1.0, 1.5, 2.0, 2.5, 

3.0, 3.5, 4.0, 5.0, 6.0, 8.0, 10.0 and 12.0 h



The Study:

LΩǾŜ Dƻǘ ¸ƻǳ ¦ƴŘŜǊ aȅ {ƪƛƴΥ
A Comparison of IV and s/c PCA



s/c and IV PCA ςa comparison of two service evaluations

Method

PRUH
Retrospective analysis of data 
collected by pain nurses on the day 
after commencement of PCA
Dec 13 ςMay 14

KCH
Prospective collection of data on the 
day after commencement of PCA
Dec 14 ςFeb 15

Primary outcome measure: Pain Score (conversion required)



Alignment of NRS & VRS

NRS pain score VRS pain score

0 0 - no pain

1 - 4 1 - mild pain

5 - 6 2 - moderate pain

7 - 10 3 - severe pain

(Jensen et al 2003)



s/c and IV PCA ςa comparison of two service evaluations

Method

PRUH
Retrospective analysis of data 
collected by pain nurses on the day 
after commencement of PCA
Dec 13 ςMay 14

KCH
Prospective collection of data on the 
day after commencement of PCA
Dec 14 ςFeb 15

Primary outcome measure: Pain Score (conversion required)

Additional data: PCA demands, good/bad
Peri-operative factors (time in theatre, volatile agents, loading doses, etc)
Anti-emetics, alternative analgesia

Secondary outcome measures: PONV (Y/N)
Itch (Y/N)
Adverse Incidents



Statistics
Continuous data sets (age and opioid doses delivered), were assessed for 
normality of distribution of the samples. There were none.

Standard statistical analyses were used:

X2 for categorical data (or Fisher's exact test if one of the cross tabulated cells had 
an expected frequency of 5 or less)

Mann-Whitney U and Kruskal-Wallace tests were used for continuous data. 

Spearman's correlation coefficient was employed for correlations. 

Significance ǾŀƭǳŜ όʰύ ǿŀǎ ǎŜǘ ŀǎ P= 0.05 for all analyses. 

All statistical analyses used IBM SPSS version 22



s/c PCA n = 86 IV PCA n = 74 

Results
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s/c PCA n = 86 IV PCA n = 74 

Results

There were no significant differences between the two groups 
with regard to age and admission pathway (elective or via A&E). 

There were significant differences with regard to sex, even after 
excluding gynaepatients. 
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s/c PCA n = 11 IV PCA n = 26 

Open Abdo Results

There were no significant differences between the two groups 
with regard to age, sex or admission pathway .
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