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PAin SoluTions In the Emergency Setting (PASTIES)—patient 
controlled analgesia versus routine care in emergency department 
patients with non-traumatic abdominal pain: randomised trial
Jason E Smith,1 2 3 Mark Rockett,1 3 Siobhan Creanor,4 Rosalyn Squire,1 Chris Hayward,5  
Paul Ewings,6 Andy Barton,6 Colin Pritchard,6 Victoria Eyre,5 Laura Cocking,5 Jonathan Benger,7 
on behalf of the PASTIES research team

STUDY QUESTION 
Is patient controlled analgesia (PCA) better than routine 
care in patients presenting to emergency departments with 
moderate to severe non-traumatic abdominal pain?  

SUMMARY ANSWER  
PCA was more effective than routine care in managing pain 
in patients presenting to the emergency department with 
non-traumatic abdominal pain.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
PCA is used in other areas of the hospital, but little evidence 
exists to support its use in emergency patients. Statistically 
and clinically significant reductions in abdominal pain 
occurred in patients allocated to PCA compared with routine 
care.  

Design
This was a pragmatic, multicentre, parallel group, ran-
domised controlled trial of PCA versus routine care (treat-
ment as usual).

Participants and setting
We studied 200 adults (66% (n=130) female), aged 18 
to 75 years, who presented to the emergency department 
requiring intravenous opioid analgesia for the treatment 
of moderate to severe non-traumatic abdominal pain and 
were expected to be admitted to hospital for at least 12 
hours.

Primary outcome(s)
The primary outcome was total pain experienced over 
the 12 hour study period, derived from standardised area 
under the curve measurements (scaled from 0 to 100) of 
each participant’s hourly pain scores, captured using a vis-
ual analogue scale. Data were collected in the emergency 
department and after admission to a ward.

Main results and the role of chance
We included 196 participants in the primary analyses. 
Mean total pain experienced was 47.3 (SD 24.7) for the 

treatment as usual group and 35.3 (25.8) for the PCA 
group. The adjusted between group mean difference was 
6.3 (95% confidence interval 0.7 to 11.9). Participants in 
the PCA group spent less of the study period in moderate or 
severe pain (mean 32.6% (SD 32.5) v 46.9% (30.5); mean 
difference 14.5% (5.6% to 23.5%) and were more likely 
to be perfectly or very satisfied with the management of 
their pain (83% (73/88) v 66% (57/87; adjusted odds ratio 
2.56, 95% confidence interval 1.25 to 5.23) compared with 
participants in the treatment as usual group.

Harms
Participants in the PCA group used significantly more mor-
phine than those in the treatment as usual group (adjusted 
mean increase of 12.8 (8.3 to 17.2) mg during the study 
period). A significantly greater proportion of participants 
in the PCA group experienced one or more episodes of 
n ausea (adjusted odds ratio 4.99, 2.45 to 10.15). 

Bias, confounding, and other reasons for caution
As pain experience over subsequent hours may be affected 
by the time of day of recruitment (patients starting the 
study later in the day were scoring their pain during night 
hours when they may spend a greater proportion of time 
asleep), randomisation was stratified by the time of the 
first recorded study pain score (morning or afternoon/
evening), as well as by recruitment centre. Blinding was 
not possible.

Generalisability to other populations
The results of this study should be generalisable to patients 
presenting with abdominal pain in other hospitals. PCA is 
routinely used in other clinical settings.  

Study funding/potential competing interests
This research was funded by the National Institute for 
Health Research’s research for patient benefit programme.

Trial registration number
European Clinical Trials Database EudraCT2011- 
000194-31; Current Controlled Trials ISRCTN25343280. 
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Primary outcome of total pain experienced (standardised area under curve) and secondary outcomes

Outcome
Mean (SD; range) Adjusted analysis

TAU (n=97) PCA (n=99) Mean difference (TAU−PCA) (95% CI) P value
Total pain experienced 47.3 (24.7; 1.0-99.5) 35.3 (25.8; 1.5-94.8) 6.3 (0.7 to 11.9) 0.027
Total morphine during 12 hour study period (mg) 10.7 (9.6; 0-40.0) 23.6 (20.3; 0-96.3) −12.8 (−17.2 to −8.3) <0.001
Percentage of study period with pain VAS >4.4 cm 46.9 (30.5; 0-100) 32.6 (32.5; 0-100) 14.5 (5.6 to 23.5) 0.002
Percentage of study period asleep 18.6 (19.2; 0-84.6) 19.7 (18.7; 0-76.9) −1.5 (−6.6 to 3.5) 0.550
PCA=patient controlled analgesia; TAU=treatment as usual; VAS=visual analogue scale.
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significantly) lower mean total pain experienced in the 
PCA group than for the routine care group (mean difference 
2.7, 95% confidence interval −2.4 to 7.8). PCA participants 
spent, on average, less time in moderate/severe pain (36.2% 
(31.0) v 44.1% (31.6)), but the difference was not statisti-
cally significant. Although a higher proportion of partici-
pants in the PCA group than in the treatment as usual group 
reported being perfectly or very satisfied (86% (78/91) v 76% 
(74/98)), this was also not statistically significant.

Harms
Participants allocated to PCA used more morphine in total 
than participants in the treatment as usual group (mean 
28.1 (SD 19.4) v 12.3 (14.2) mg; mean difference −15.8 
(−20.5 to −11.2) mg). A significantly greater proportion 
of participants in the PCA group than in the treatment as 
usual group experienced one or more episodes of nausea 
(adjusted odds ratio 5.98, 1.23 to 29.04).

Bias, confounding, and other reasons for caution
As pain experienced over subsequent hours may be affected 
by the time of day of recruitment (patients starting the study 
later in the day would score their pain during night hours 
when they may spend a greater proportion of time asleep), 
randomisation was stratified by the time of the first recorded 
pain score (morning or afternoon/evening), as well as by 
recruitment centre. Blinding was not possible.

Generalisability to other populations
The results of this study should be generalisable to patients 
presenting with traumatic injuries to other hospitals. PCA 
is routinely used in other clinical settings.

Study funding/potential competing interests
This research was funded by the National Institute 
for Health Research’s research for patient benefit 
p rogramme.

Trial registration number
European Clinical Trials Database EudraCT2011- 
000194-31; Current Controlled Trials ISRCTN25343280.
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STUDY QUESTION  
Is patient controlled analgesia (PCA) better than routine 
care in patients presenting to emergency departments with 
moderate to severe pain from traumatic injuries?  

SUMMARY ANSWER  
No statistically significant reduction in pain was seen 
between PCA and routine care in emergency patients 
admitted to hospital with pain from traumatic injuries. 

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
PCA is used in other areas of the hospital, but little evidence 
exists to support its use in emergency patients. A modest 
(but non-significant) reduction in pain was seen in patients 
allocated to the PCA group compared with the routine care 
group.

Design
This was a pragmatic, multicentre, parallel group, ran-
domised controlled trial of PCA versus routine care (treat-
ment as usual).

Participants and setting
We included 200 adults (71% (n=142) male), aged 18 to 
75 years, who presented to the emergency department 
requiring intravenous opioid analgesia for the treatment of 
moderate to severe pain from traumatic injuries and were 
expected to be admitted to hospital for at least 12 hours.

Primary outcome(s)
The primary outcome was total pain experienced over 
the 12 hour study period, derived from standardised area 
under the curve measurements (scaled from 0 to 100) of 
each participant’s hourly pain scores, captured using a vis-
ual analogue scale. Data were collected in the emergency 
department and after admission to a ward.

Main results and the role of chance
Mean total pain experienced was 47.2 (SD 21.9) for the 
treatment as usual group and 44.0 (24.0) for the PCA group. 
Adjusted analyses indicated slightly (but not statistically 

Primary outcome of total pain experienced (standardised area under curve) and secondary outcomes

Outcome

Mean (SD; range) Adjusted analysis

TAU (n=101) PCA (n=99)
Mean difference  

(TAU−PCA) (95% CI) P value
Total pain experienced 47.2 (21.9; 6.4-96.2) 44.0 (24.0; 1.0-96.8) 2.7 (−2.4 to 7.8) 0.290
Total morphine during  
12 hour study period (mg)

12.3 (14.2; 0-82.3) 28.1 (19.4; 0-103.0) −15.8 (−20.5 to −11.2) <0.001

Percentage of study period with pain VAS >44 mm 44.1 (31.6; 0-100) 36.2 (31.0; 0-100) 7.8 (−1.0 to 16.5) 0.081
Percentage of study period asleep 22.6 (20.5; 0-76.9) 24.9 (21.2; 0-76.9) −2.3 (−8.2 to 3.5) 0.432
PCA=patient controlled analgesia; TAU=treatment as usual; VAS=visual analogue scale.
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Risk of recurrent stillbirth:  
systematic review and meta-analysis
Kathleen Lamont,1 Neil W Scott,2 Gareth T Jones,1 Sohinee Bhattacharya1

STUDY QUESTION  
Is stillbirth associated with an increased risk of 
subsequent stillbirth?

SUMMARY ANSWER  
Compared with women with a previous live birth those 
with a history of stillbirth are almost five times as likely 
to have a recurrence of stillbirth in the subsequent 
pregnancy.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
Stillbirths caused by pregnancy complications that 
recur such as placental abruption are known to have 
a high risk of recurrence. This meta-analysis provides 
evidence that women who experience a stillbirth have an 
almost five times higher risk of stillbirth in a subsequent 

pregnancy which remains after adjusting for various 
maternal and birth characteristics.

Selection criteria for studies
We searched Embase, Medline, Cochrane Library, Pub-
Med, CINAHL, and Scopus for cohort or case-control 
studies investigating women’s risk of stillbirth after pre-
vious stillbirth compared with women with previous live 
births.

Primary outcome
Stillbirth in a subsequent pregnancy.

Main results and role of chance
13 cohort studies and three case-control studies met 
the inclusion criteria. Data were available on 3 412 079 
women, of whom 3 387 538 (99.3%) had had a previ-
ous live birth and 24 541 (0.7%) a stillbirth. Subsequent 
stillbirth occurred in 606/24 541 (2.5%) women with a 
history of stillbirth and 13 677/3 387 538 (0.4%) among 
women with no such history (pooled odds ratio 4.83, 
95% confidence interval 3.77 to 6.18). Compared with 
women who had a live birth in their first pregnancy, 
those who experienced a stillbirth were almost five 
times more likely to experience a stillbirth in their sec-
ond pregnancy (odds ratio 4.77, 95% confidence inter-
val 3.70 to 6.15). The pooled odds ratio using reported 
effect measures adjusted for covariates from the primary 
studies was 3.38 (95% confidence interval 2.61 to 4.38). 
Four studies examined the risk of recurrent unexplained 
stillbirth. Methodological differences between these 
studies precluded pooling the results.

Bias, confounding, and other reasons for caution
Primary studies in this systematic review differed in 
their definition of stillbirth and in their use of cla-
ssification systems for determining cause of death 
and co nsequently in the classification of unexplained 
stillbirth. Moreover, methodological differences were 
apparent in their lack of consistency in dealing with 
the effects of confounding. Considerable statistical het-
erogeneity was also evidenced by high I2 values in the 
pooled estimates.

Study funding/potential competing interests
No funding was received for this research. We have no 
competing interests. 
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Risk of recurrent stillbirth associated with previous stillbirth  (random e�ects model,
unadjusted)

Cohort studies

Subtotal (95% CI)

Case-control studies

Subtotal (95% CI)

Total (95% CI)

1.00 (0.23 to 4.30)
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2.86 (1.80 to 4.57)
2.61 (1.07 to 6.38)
7.25 (5.69 to 9.24)
3.74 (1.53 to 9.11)

10.06 (8.25 to 12.28)
4.44 (3.34 to 5.90)
6.19 (5.39 to 7.11)
3.10 (0.98 to 9.76)
5.92 (3.82 to 9.17)
1.83 (1.03 to 3.23)
4.57 (2.62 to 7.96)

4.57 (3.52 to 5.92)

3.15 (1.08 to 9.22)
5.25 (2.76 to 9.99)

23.75 (8.99 to 62.80)

7.31 (2.34 to 22.80)

4.83 (3.77 to 6.18)
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STUDY QUESTION  
When given to patients with solid organ transplants,  
are generic immunosuppressive drugs bioequivalent  
and of similar clinical efficacy to innovator 
immunosuppressive drugs?

SUMMARY ANSWER  
High quality data showing bioequivalence and clinical 
efficacy of generic immunosuppressive drugs in 
transplantation are lacking. There is insufficient evidence 
to provide reassurance that generics are equivalent to 
innovator immunosuppressants, but there are also no 
data to firmly suggest that generics are not equivalent and 
therefore unsafe.

WHAT IS KNOWN AND WHAT THIS PAPER ADDS  
Given the risk of rejection with inadequate 
immunosuppression, there is growing concern that the 
current criteria for approval of generic immunosuppressive 
drugs are insufficient. Our systematic review found a lack 
of high quality data to support or refute the equivalence of 
generic immunosuppressants. High quality studies on this 
issue are needed.

Selection criteria for studies
We performed a comprehensive systematic search of arti-
cles published in peer reviewed journals using Medline 
and Embase (from 1980 to 4 September 2014). There 
were no restrictions based on study design, study size, or 
language. Randomised controlled trials, non-randomised 
interventional studies, and observational studies were 
included if they reported a comparative evaluation of the 
innovator version of an immunosuppressive drug with at 
least one generic version of the same drug in recipients 
of solid organ (heart, lung, liver, pancreas, kidney, small 
bowel, or combinations of these organs) transplant. Case 

studies, case series, and studies performed on animals 
were excluded. The comparative evaluation had to include 
at least one clinical efficacy/safety outcome, or the deter-
mination of bioequivalence.

Primary outcomes
Bioequivalence as determined by the 90% confidence 
interval of the mean ratio (generic/innovator) for the area 
under the curve (AUC) and peak concentration (Cmax). The 
primary outcomes for clinical efficacy were acute rejection 
and graft loss.

Main results and role of chance
Of the 1679 citations screened, 50 studies met eligibility cri-
teria (17 randomised controlled trials, 15 non-randomised 
interventional studies, and 18 observational studies). 
Generics were compared with Neoral (cyclosporine) (32 
studies), Prograf (tacrolimus) (12 studies), and Cellcept 
(mycophenolate mofetil) (six studies). Pooled analysis 
of kidney randomised controlled trials that reported bio-
equivalence criteria showed that Neoral (two studies) and 
Prograf (three studies) were not bioequivalent to generic 
preparations according to criteria from the European Medi-
cines Agency. The single Cellcept trial also did not show 
bioequivalence. Acute rejection was rare but did not differ 
between groups. For Neoral the pooled Peto odds ratios 
were 1.23 (95% confidence interval 0.64 to 2.36) for kid-
ney randomised controlled trials and 0.66 (0.40 to 1.08) for 
observational studies. For kidney observational studies, the 
pooled Peto odds ratios were 0.98 (0.37 to 2.60) for Prograf 
and 0.49 (0.09 to 2.56) for Cellcept. Meta-analyses for non-
renal solid organ transplants were not performed because 
of a lack of data. There were insufficient data reported on 
patient or graft survival.

Bias, confounding, and other reasons for caution
Pooling of results was limited by inconsistent study meth-
ods and reporting of outcomes. Many studies did not report 
standard criteria used to determine bioequivalence. While 
acute rejection rates seemed similar and were relatively 
rare, few studies were designed to properly compare clini-
cal outcomes. Most studies had short follow-up times and 
included stable patients without a history of rejection.

Study funding/potential competing interests
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors. 
GAK has received research grants from Astellas Canada, 
Roche Canada, Novartis Canada, and Pfizer Canada out-
side the submitted work.

Meta-analysis of bioequivalence criteria reported in kidney 
randomised controlled trials 

No of 
studies

Point estimate 
(pooled 90% CI)

Meets EMA 
criteria

Meets FDA 
criteria

Neoral
AUC mean ratio 2 0.93 (0.89 to 0.98) No Yes
Cmax mean ratio 0.90 (0.85 to 1.02)
Prograf
AUC mean ratio 3 1.09 (1.00 to 1.20) No No
Cmax mean ratio 1.24 (1.02 to 1.50)
Cellcept
AUC mean ratio 1 0.96 (0.90 to 1.02) No No
Cmax mean ratio 0.87 (0.79 to 0.97)
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