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ABSTRACT

Objectives: To investigate practical problems with completing placebo-controlled surgical
trials and to explain some of the concerns related to their feasibility.

Design: A systematic review.

Data sources and study selection: The analysis involved studies published between 1959
and 2014 that were identified during an earlier systematic review of benefits and harms of
placebo-controlled surgical trials, published in 2014.

Results: This review demonstrated that placebo-controlled surgical trials are feasible, at
least for procedures with a lower level of invasiveness. Funding, anaesthesia or blinding of
patients and assessors were not mentioned as obstacles in completing any of the reviewed
trials. Existing placebo trials were funded equally often from commercial and non-
commercial sources. General anaesthesia or sedation was used in 41% of studies. Among
the reviewed trials, 81% were double-blinded and 19% were single-blinded. The withdrawal
rate during the study was similar in the surgical and in the placebo group. The main problem
reported in many trials was a very slow recruitment rate, mainly due to the difficulty in finding
eligible patients.

Conclusions: Placebo-controlled trials of minimally-invasive procedures are feasible but the

recruitment is challenging.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 30

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V11-739 wawuedsq 1e 520z ‘62 111dy uo /wod fwg-uadolwagy/:dny woly papeojumoq "9T0Z YoJe ST U0 ¥6T0TO-GT0Z-uadolwag/9eTT 0T Se paysiignd 1su1) :usado CING


http://bmjopen.bmj.com/

Page 3 of 30 BMJ Open

Feasibility of placebo-controlled surgical RCTs

STRENGTHS AND LIMITATIONS OF THE STUDY
= Review of all published surgical RCTs with a placebo arm, spanning the years 1959

to 2014.

©CoO~NOUITA,WNPE

= Due to the nature of this review, we could not investigate the obstacles that
11 prevented initiation, completion or publication of trials; therefore, our observations

13 are limited to the successfully published studies.

17 INTRODUCTION

Progress in surgery is based on practical experience.! Surgical randomised controlled trials
(RCTs) are uncommon;®> only about 15% of published RCTs are related to surgical
interventions.®> Novel procedures tend to be developed through an iterative process of trial
and error* and only 24% of the currently used surgical therapies are supported by results of

RCTs."

32 Apart from not being necessary for approval of new treatment,” there are several reasons

* Jooyoasaboysnwseiq
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34 why surgical RCTs are scarce. These studies are perceived as expensive® ° and unlikely to
36 attract funding.> > 7 They are difficult to design and conduct because of challenges posed by
33 randomisation, blinding, differences in skills and experience of surgeons, variability of
40 patients as well as lack of consensus on surgical outcomes.” > ®® Moreover, patient
42 recruitment is also believed to be a problem.® The inclusion of a placebo control adds
44 another level of complexity to a RCT.%® Some authors suggest that many patients may be
46 unwilling to undergo an invasive procedure if there is no clear direct benefit to them, which
48 may result in slow recruitment.® Others believe blinding of patients and outcome assessors

50 is not feasible and that the surgeon can never be blinded.”® Consequently, very few

w
o
'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

52 interventional procedures have been validated using a placebo-controlled RCT." %29 112

56 Many publications discussing placebo in surgery concentrate on the ethical concerns, such

13,14

58 as general equipoise and minimizing the risks, and on conceptual problems, for example
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whether surgeons will be willing to test efficacy of an already established procedure.'® "

Very little has been written on the methodological challenges of such studies "’

and, to the
best of our knowledge, no one has attempted to summarise the evidence from all the

published placebo-controlled surgical trials.

When we previously performed a systematic review examining the harms and benefits of
placebo-controlled surgical RCTs, we found that there clearly are obstacles to completing
such trials, as less than a hundred have been published between 1959 and 2013."?
Therefore, we conducted a secondary systematic review of these placebo-controlled surgical
RCTs to identify practical reasons why these are so uncommon. We did not limit the analysis

to any patient group, outcome or any particular type of surgical intervention.

METHODS

Selection criteria

The criteria used to select placebo-controlled surgical RCTs were described previously.' In
brief, studies were eligible if they were randomised trials, in which the efficacy of surgery
was compared to placebo. Surgery was defined as any interventional procedure that
changes the anatomy and requires a skin incision or the use of endoscopic techniques;
dental studies were excluded. We used the term “placebo” to refer to a surgical placebo, a
sham surgery, or an imitation procedure intended to mimic the active intervention. The
important criterion was that patients were under general anaesthesia or blinded in some
other way, and could not distinguish whether they underwent the actual surgery or placebo.
We did not limit the inclusion criteria to any particular condition, patient group, intervention,
or type of outcome. We excluded studies investigating anaesthesia or other pharmacological

substances used peri-operatively.

In this review, we used the term “surgical placebo”. The word “sham” is preferred by some

authors because surgical placebo has to involve an imitation of the investigated intervention
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©
2 <
3 in order to resembile it closely; therefore, it is different from an inactive “sugar pill” placebo 9
4 3
5 used in pharmacological trials.’® The word “sham “ has negative associations and it =
6 @
7 suggests that a procedure is fake and deceitful; however, in many trials the placebo involved g
8 =
9 an accepted surgical procedure such as endoscopy or arthroscopy, which was used also for %
10 o
o
11 diagnostic purposes with real benefits to the patients. S &
12 g S
13 ® B
Q w
: g
1 Search strategy § %
< ©
g We searched the MEDLINE, EMBASE and the Cochrane Central Register of Controlled a %
> N
& o
;g Trials databases from the date of their inception to 14th November 2013, with no restriction g G
Z o
c =
g; on language. We did not systematically search for studies reported only as conference = g
Q KN
gi abstracts. Search terms were published previously.' ° s
o O
25 ? =
26 3 2
27 , . - - pmS
o8 Three reviewers (KW, IR, BJFD) independently screened the initial set of records identified 8N
~3p
ég from the search and then screened the full-text of any potentially relevant articles. Each §§$
X 0 ©C
1 . I ) . . . sas
22 reviewer assessed the eligibility of each study and the final list of included studies was %2 =
33 g ag 8
34 agreed by consensus. Moreover, we searched ClinicalTrials.gov (on 14th November 2013), g@g
36 a database of registered randomised clinical trials, to identify any recently completed or 5 3
S =
37 e =
33 ongoing studies. On 15" June 2014 we checked whether results of any of the trials identified > =
39 5 3
40 in the ClinicalTrials.gov database have been published since the original search. %; %
41 a @
42 p
43 2 3
44 Dealing with duplicate publications g 8
45 = 3
46 When there were several articles reporting outcomes from a single trial, i.e., with the same 9:;, S
47 o >
48 authors, location, patient population, and recruitment dates, we only included the paper :gT S
49 o N
50 reporting the primary outcome for the trial and excluded pilot and follow-up reports. % N
02 "t
8
53 &
54 Data extraction 3
55 =
. . . . - 3
56 We used a standardised data extraction form to collect information about the characteristics o
57 2
@
58 of each study including: year of publication, country, funding source as well as the type of m
59 :
60 5
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anaesthesia, blinding, number of patients who were assessed, eligible, randomised and who
declined participation as well as those who completed the trial. To reduce errors, the three
review authors (KW, IR, BJFD) extracted data separately and checked the entries for

consistency; a single set of data was agreed by all three reviewers.

Data synthesis
We have performed a descriptive analysis of the characteristics of each individual study and

presented data in a table.

RESULTS

Study selection

We analysed the studies identified as a part of the systematic review on harms and benefits,
including seven trials that were excluded from the systematic review due to lack of a direct
comparison between the surgical and the placebo group. We also checked whether the trials
identified in the ClinicalTrials.gov database had their results published between November
2013 and June 2014, and found three additional trials.®*" This resulted in 63 full-text

articles, which were included in this descriptive review (Figure 1).

Placebo-controlled surgical RCTs characteristics

The number of published placebo-controlled surgical trials was small; however, 73%
(n=46/63) of included RCTs were published after the year 2000 suggesting an increasing
interest in performing such studies. Half of the trials (n=35/63, 55%) used a key-hole
surgery, including endoscopy (n=28/63), laparoscopy (n=4/63), arthroscopy (n=2/63) and
bronchoscopy (n=1/63). The remaining trials involved other types of minimally-invasive
interventions, for example, using catheters for vascular access or needles for injection of fat
or exogenous materials to remodel tissue. Very few studies investigated open techniques

such as exposure of the internal mammary artery (n=2/63) or exposure of scalp muscles
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1 ©
2 g
3 (n=1/63). Fifteen trials used implants and additional seven used gastric balloons or bubbles 9
4 3
5 (Appendix 1). =
6 @
7 =
8 S
9 Funding sources %
10 v o
11 One third of the studies (n=21/63, 33%) were non-commercially funded and almost as many S A
12 g o
ﬁ were funded by a commercial company (n=18/63, 29%), often the manufacturer of the g E
T 2

<
15 implant or the endoscope. The source of funding in the remaining studies (n=24/63, 38%) 3 3
1 ¢ 3
was not reported. a o
18 = IB
19 5 &
20 c 2
g; Over half of the trials were undertaken in the USA (n=35/63, 56%), the others were in = g
Q KN
gi Canada, the UK, Germany, the Netherlands, Belgium, ltaly, Finland, Sweden, Portugal, S 5
[
n ol
gg Norway, Greece, Denmark, Australia, and Brazil. % §
27 %g %
28 gg Q
29 . cco
30 Sample size =85
31 %3 g
32 The majority (n=47/63, 75%) of the identified studies were small, with fewer than 100 g5 g =

o
33 . . . N . . ag 8
34 participants. The median number of patients randomised in the trial was 61 (Interquartile g@g
36 range 66, range 10-298). 2 3
37 @ =z
38 > 2
39 s g
40 About half of the RCTs (n=33/63; 52%) reported a formal sample size calculation, but only a %; 5
41 3 o
42 quarter (n=16/63) allowed for dropouts and attrition. Most of the trials that included a sample 'g 2
43 o 3
44 size calculation (n=23/33, 70%) attained their pre-specified sample size (without accounting g 8
45 = 3
46 for attrition). Ten trials under-recruited, such that the number of randomized patients was 9:;, S
47 o >
48 lower than the calculated sample size. All ten trials were terminated early: three due to slow :gT E
49 o B
50 recruitment,??* one because at the interim analysis the surgery was highly effective ?° and E P
51 TR
52 two because at the interim analysis the active procedure lacked efficacy,' ?® two studies »
53 o
54 were stopped because of serious adverse events either in the trial”” or at another centre %j
55 =
. o . . . 3
56 using a similar procedure.?® One trial was terminated when the sponsoring company was o
57 2
@)
58 sold.? Finally, one study was stopped because the investigated procedure was approved as m
59 :
60 5
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a standard care and the equipoise ceased to exist, despite the fact that the study did not
show its superiority over placebo.*® Finally, one trial recruited the intended sample size, but
due to a high drop-out rate the number of patients who completed the trial was lower than

the required sample size.*'

Recruitment and screening

h,22’ 32

Recruitment, sometimes as slow as 1-2 patients per mont was a common problem '®

22, 28-36 22-24

and was the reason for an early termination of three trials.

Many of the analysed studies did not provide any details about screening and recruitment;
they either stated that they recruited consecutive patients fulfilling the criteria % or that they
randomised patients who were willing to participate and were eligible.*” About one third of
the trials specified the number of screened (n=24/63, 38%) and eligible patients (n=27/63,
43%) and stated how many patients declined participation or withdrew before the treatment
(n=22/63, 34%); only one fifth of the trials (n=13/63, 21%) reported all three numbers
(Appendix 1). The available data suggest that the initial assessment of eligibility was the
main obstacle in recruitment as patients did not meet the inclusion criteria or were not

eligible due to exclusion criteria.

On average, it was necessary to screen more than five patients in order to randomise one,
but three in four eligible patients started the trial. (Table 1) The number of patients that had
to be screened before the necessary group was recruited varied greatly. This variance was,
at least partly, related to the method of identifying potential participants. The trial with the
largest number of screened patients recruited using TV and newspaper advertising: out of
4,523 screened patients only 260 were eligible and were willing to participate; however, as
196 had negative discography and only 64 patients were randomised.?* More targeted
recruitment from specialist centres had much higher success rate but often required a multi-

site effort.®®
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1 ©
2 g
3 S
4 3
5 Many trials had additional inclusion and exclusion criteria that could only be verified after the ;;
6 @
7 patient entered into the trial, for example, a verification of diagnosis by positive findings g
8 =
20 during the endoscopy or on diagnostic imaging. As a consequence of this, many patients é
o
11 were excluded because, either they did not have the investigated condition or they had S 5’;
12 g o
13 some concomitant condition that precluded their participation in the trial and, sometimes, g E
14 o @
<
ig required appropriate treatment. Moreover, any technical complications during the 8 §
e} o
< ©
g assessment or study procedures potentially resulted in patients’ drop-out. For example in the a %
> N
Ea
:zlg trial on laparoscopic adhesiolysis for abdominal pain by Swank and colleagues,® nine =1 o
Z o
c =
g; patients did not have adhesions, one of them had a hernia and was treated laparoscopically, % g
Q KN
gi three patients had stricturing adhesions that required therapeutic adhesiolysis, and in one S 5
c =
n ol
gg instance a pneumoperitoneum could not be achieved; therefore, out of 121 assessed % =
27 . . smS
o8 patients 13 were excluded during laparoscopy. g BN
29 5 § o
32 Fluctuating symptoms were a problem in a few studies, for example, patients became %2 =
33 o . . o33
34 asymptomatic while waiting for the procedure and had to be excluded from the trial ?° or did g@g
36 not report symptoms during the study visit and did not undergo the treatment but were 2 3
37 @ =z
38 included in the intention-to-treat analysis.®® This problem also complicated the post- > 2
39 5 3
40 treatment assessment,®® especially that only one trial included an observational control %; %
41 3 o
42 group.* P
43 o 3
44 ‘é 9
= 3
45 5 =
46 Refusal to participate ~ S
47 g 2
48 Some of the approached patients declined participation in the trial, withdrew their initial 3 =
49 o N
50 consent, refused to be randomized or to comply with the requirements of the protocol and E B
51 : ]
52 had a strong preference for one of the treatment options. Most of the trials did not report the E
53 o
54 reasons for patients’ refusal to participate and the available data did not allow us to quantify %j
55 =
. . . 3
56 the percentage of patients that refused to enter the study. Only 22 reviewed trials stated the o
57 2
Q
58 number of patients who declined to participate but it was not always clear whether these m
59 :
60 5
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numbers referred to patients at the screening stage or to patients already identified as
eligible. The median percentage of patients who declined participation as a percentage of
randomised patients was 18% and varied from 3% to 4,842%. It is important to note, that the
two trials with high numbers of patients refusing to participate investigated vertebroplasty,
which, at the time, was an established procedure; therefore, patients could easily receive the

treatment from a different medical centre, without participating in a trial.>> %

Patient retention

In general, recruitment was more problematic than retention and, once recruited, patients
usually remained in the trial. Most of the drop-outs occurred before randomisation. Across
the reviewed trials, 96% of randomized patients completed the study (Table 1). A lower

2. 30. 41 35 well as

completion rate in five trials was caused by an early termination
withdrawals or change of patients’ health status.** ** In general, the predicted attrition, by
which the required sample size was inflated to account for drop-outs, was 10% (median)

with the range from 5% to 24%, whereas the actual patients’ attrition between randomisation

and outcome assessment was 4% (range 0%-50%).

The completion rate was similar in the active and in the placebo arm, except for two trials:
one " where five times as many patients were lost to follow-up in the active group than in
the placebo group and one ' where the drop out rate was three times higher in the placebo
group. Neither of these studies could explain this difference. The reported reasons for drop-

out during the trial were withdrawals, loss to follow-up, or discontinuation without known

21, 40, 42, 44, 45 26, 27

cause , patients’ request to be unblinded,?® adverse events, change of
medical status such as pregnancy or concurrent illness.?* “¢ %" A long wait between the
screening and procedure did not necessarily result in patient withdrawal.** A variable
reporting did not allow us to quantitatively evaluate the reasons for post-randomisation drop-

outs across the trials.

10
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1 ©
<
2 <
3 Blinding was possible and some studies attempted to blind surgeons 9
4 3
5 In twelve trials (19%) only patients were blinded, but in the majority of RCTs (n=51/63, 81%) =
6 @
7 both patients and outcome assessors were blinded; including three trials, in which there was g
8 =
9 also an attempt to blind the operator. For example, in two trials the implant delivery system %
10 e
o
11 was pre-loaded by manufacturer — the devices looked identical but only one contained an S 5’;
12 g o
i'j implant.2® “* In another trial, the surgeon placed the catheter but then handed the procedure g B
T
15 over to a technician who delivered the treatment according to the randomisation.? E §
1 ¢ 3
18 % g
;g Authors of the reviewed trials went to great lengths to imitate the visual, verbal and physical 3 o
Z o
c =
21 cues and to make the placebo as similar as possible to the active procedure. For example, 2 R
22 a g
gi patients wore goggles or had the view obscured so that they could not see the device.*® The g S
[
n ol
gg preparation for the placebo intervention was done in the same way as for the active % =
® 3
% procedure.® % Similar verbal instructions were given as during the surgery ***' and there §§ g
~3p
o2}
ég were attempts to imitate the noises made by the devices.* In trials that used exogenous ;@D
X 0 ©C
1 . - . sas
22 substances, the container was opened so that the distinct smell was present also during the %2 =
33 y . ag 8
34 placebo condition.*® Some researchers attempted to keep the duration of the procedure the g@g
36 same in both arms “ ** 53 whereas others thought that it was more ethical to shorten the 5 3
2 =
37 @ =
38 placebo intervention.* > S
39 5. 3
]
a1 E
42 Very few studies assessed the success of blinding. Often authors thought that it was '% 2
43 o 3
44 reasonable to assume that patients in the study were not able to distinguish between g 8
45 = 3
46 placebo and surgery due to minimally-invasive characteristics of the procedure and 9:;, S
47 o >
48 minimally post-operative treatment-related symptoms.** *° In one trial, the post-treatment :gT E
49 o N
50 symptoms were believed to be a sign of correctly placed effective gastroplication as patients E B
51 TR
52 with these symptoms had better outcomes.*’ Blinding was reported as successful in n=13/63 o
53 o
H : 36, 43, 56, 57 . . . . D
2451 (21%) studies. In four ftrials a larger proportion of patients in the active group g
: . 5
56 guessed correctly; however, the placebo group did not guess the treatment allocation. In one o
57 2
)
58 study, two patients were definitely unblinded early due to implant extrusion.® m
59 :
60 5

11
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Anaesthesia

In the reviewed trials, patients in both groups received some type of anaesthesia. General
anaesthesia or sedation were used in n=26/63 ftrials (41%), including one trial in which
general anaesthesia was used in the surgical group but patients in the placebo group were
sedated without intubation.*® Local analgesia was used in n=16/63 (25%) RCTs, four studies
used a mixture of methods, and n=17/63 (27%) trials did not describe the type of
anaesthesia used. None of the trials reported that anaesthesia was a barrier in conducting

their study.

DISCUSSION

We found that, although, there were very few surgical RCTs with a placebo arm published
between 1959 and 2014, there was a rising trend. This may be related to an increasing
interest in placebo and placebo-controlled trials in general *° or to the increasing popularity
of minimally-invasive procedures since 1980s. The latter explanation is supported by the fact

that most of the reviewed trials used some type of key-hole surgery.

The analysed placebo-controlled trials were funded equally often by industry as by non-
commercial funding bodies. The number of commercially-funded older trials may be
underestimated in our review because surgical RCTs funded by industry have lower odds of
being published.®® However, the recent trials are registered in the ClinicalTrials.gov
database and would have been identified. The distribution of the source of funding was
similar to that described by other authors."" This is encouraging, as it shows that there is an
interest within the industry to validate the efficacy of their products and also that the non-
commercial bodies are willing to investigate the efficacy of surgical procedures. The costs of
running surgical RCTs are high? but in the long run preferential funding of treatment with
proven efficacy may help to improve the allocation of resources and to lower the costs of

health care.’’ For example, the trial by Moseley and colleagues > demonstrated that

12
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1 ©
<
2 fat
3 arthroscopic the arthroscopic debridement and the arthroscopic lavage were not better than o
4 3
5 a placebo arthroscopy and, consequently, there was a decline in the use of these =
6 @
7 procedures for knee osteoarthritis.® 'g
8 =
10 o
o
11 Recruitment into placebo-controlled surgical trials was possible but was often very slow and S 5’;
12 g o
13 resulted in an early termination of several trials. Slow recruitment is the most frequent g E
14 o @
<
ig reason for discontinuation of RCTs, including surgical RCTs. For example, 21% of reviewed 8 §
e} o
< ©
g surgical RCTs were discontinued early and 44% of these were due to problems with & %
> N
& o
;g recruitment.®® Authors sometimes underappreciate the fact that the target population in 3 g
c 5
21 surgical trials is small; therefore, it may be challenging to recruit a required number of 2 R
22 a g
gi patients in a reasonable period of time.? The right timing of a trial may also affect its S 5
[
(%] (¢}
gg completion,” for example, initiating a trial too early in the intervention’s development may % =
® 3
% result in more procedure-related adverse events,?” whereas, when a procedure has been §§§
~3p
»
ég already established, like vertebroplasty, it may be difficult to recruit participants.>® % ;@D
o
31 E
32 2ds
33 . . . . . 202
34 In the reviewed trials, the number of patients that had to be screened in order to recruit g@g
36 necessary participant group was larger than in other RCTs but the proportion of eligible 5 3
S =
37 e =
33 patients that started the study was comparable to other types of RCTs.®® The often-reported > 2
39 5 3
40 challenge in placebo-controlled surgical trials was finding sufficient number of eligible %; %
41 a @
42 patients within a reasonable period of time. 2 T
43 2 32
44 5 ¢
46 Reporting of the recruitment process and eligibility was generally poor and often difficult to 9:;, S
47 e >
48 interpret as the reviewed studies usually did not describe in detail why eligible patients did :gT El
49 o B
50 not enter the trial, which is in line with observations from other reviews.®> The quality of E B
51 TR
52 reporting in analysed RCTs was poor but this is a known problem in surgical trials.” E
53 o
54 o
55 =
56 There is an assumption that patients are unwilling to take part in surgical RCTs, especially o
57 2
@
58 patients in severe pain.®* Interestingly, in the trial by Moseley and colleagues ** patients in m
59 :
60 5
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more pain were more likely to agree to participate. Also patients tend to choose the new
treatment even if it was not proven to be superior over placebo. For example, in the trials on
Parkinson’s disease, patients actually opted for the transplantation when they were given a
choice after the end of the trial, despite the fact that it was not demonstrated to be more
effective than placebo.®® In a recent orthopaedic placebo-controlled RCT, patients were
willing to participate and screening failures were a larger problem than refusals or
withdrawals.'® The clinical characteristics of patients who entered into a placebo-controlled

RCT were comparable to the non-enrolment group as well as to patients in other trials."®

Only about half of published trials reported the necessary sample size, which is in line with
another review of surgical trials, which found that sample size calculations were reported
only in 63% of RCTs." However, it is important to note that some of the reviewed trials were
published before the CONSORT (Consolidated Standards of Reporting Trials) were
introduced and before the sample size calculation became required by the board review.
Some ftrials were small because of the author's assumption that surgical studies have a
large effect size; therefore, inferring a smaller sample size is required in surgical trials than
in drug trials.*® ® However, surgical RCTs may require larger numbers of patients to reach
the required sample size.®® Recent systematic reviews demonstrated that the effect size of a
surgical procedure in comparison to a placebo intervention in the existing trials was often

small.'? &7

It is likely that the apparent lack of difference between the active treatment and
placebo might have been related to the small sample size and the effect not reaching the
statistical significances.*® % % |t might be also caused by a large placebo effect; however,
the magnitude of the true placebo effect in surgical procedures, i.e., the effect in the placebo
arm vs. non-treatment arm, is unknown because only one reviewed ftrial included a non-
interventional group to control for these non-specific effects.*’ Please not that the magnitude
of response in the placebo arm is related not only to the true placebo effect, i.e., response

directly related to the placebo intervention, but also to non-specific changes such as

regression to the mean, natural history of disease, effect of participation in the trial.”

14
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A placebo procedure can successfully imitate a minimally-invasive surgery. Blinding in

interventional trials is more challenging than in pharmaceutical ones;'"”" however, there are

©CoO~NOUITA,WNPE

many strategies to blind the patients and outcome assessors’' and the reviewed trials often
11 used ingenious methods to achieve the blinding. The success of blinding was rarely
13 assessed, but it is not necessary according to the current reporting standards. The
15 requirement to assess blinding was removed from the CONSORT checklist because of
17 evidence that testing for blindness is not valid because it cannot distinguish the success of

blinding from “hunches” about treatment’s efficacy.”

Blinding of patients and outcome assessors is especially important if the outcomes are
subjective or difficult to quantify.”® Softer outcomes are difficult to evaluate in unblinded trials
due to patient- or assessor-related bias, which may distort the treatment effect.”* ° In this
analysis, we have demonstrated that the withdrawal rate was generally low and was similar

32 in the active and the placebo group. This provides supporting evidence that blinding reduces

* Jooyoasaboysnwseiq
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34 the attrition bias, as patients do not know to which treatment they had been allocated.”

33 Future implications for clinicians and unanswered questions
40 What remains to be understood is why eligible patients decline participation or withdraw their
42 consent before the randomisation.”” Addressing these issues may improve the recruitment

a4 procedure in future trials.

48 There is also a need to estimate the magnitude of placebo effect in interventional trials.

50 Several authors have highlighted the fact ' °® % that for softer outcome measures, the

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

52 magnitude of placebo effect in surgical trials is underestimated while the effect size of the
54 surgical intervention is overestimated and, as a result of that, many trials do not recruit
56 sufficient numbers of patients to detect differences between the effects of surgery and

58 placebo.
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Journals should encourage authors to report the details of patient recruitment and allocation,
including the reasons for withdrawals and screening failures. Data like this are very useful
when planning future trials. There has been an improvement in the reporting quality of recent
trials?’ and these guidelines were included in the CONSORT extension for non-

pharmacological interventions.”®

In conclusion, surgical randomised clinical trials with a placebo arm are feasible but there is
a need to better understand the factors that make those trials challenging so that future trials

are not terminated early and contribute good-quality evidence to surgical practice.
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ABSTRACT

Objectives: To find evidence, either corroborating or refuting, for many persisting beliefs
regarding the feasibility of carrying out surgical randomised controlled trials with a placebo
arm, with emphasis on the challenges related to recruitment, funding, anaesthesia or
blinding.

Design: Systematic review.

Data sources and study selection: The analysis involved studies published between 1959
and 2014 that were identified during an earlier systematic review of benefits and harms of
placebo-controlled surgical trials, published in 2014.

Results: Sixty-three trials were included in the review. The main problem reported in many
trials was a very slow recruitment rate, mainly due to the difficulty in finding eligible patients.
Existing placebo trials were funded equally often from commercial and non-commercial
sources. General anaesthesia or sedation was used in 41% of studies. Among the reviewed
trials, 81% were double-blinded and 19% were single-blinded. Across the reviewed frials,
96% (range 50-100%) of randomised patients completed the study. The withdrawal rate
during the study was similar in the surgical and in the placebo group.

Conclusions: This review demonstrated that placebo-controlled surgical trials are feasible,
at least for procedures with a lower level of invasiveness, but also that recruitment is difficult.
Many of the presumed challenges to undertaking such ftrials, for example, funding,
anaesthesia or blinding of patients and assessors, were not reported as obstacles to

completion in any of the reviewed trials.

STRENGTHS AND LIMITATIONS OF THE STUDY
= Review of all published surgical RCTs with a placebo arm, spanning the years 1959
to 2014.
= Due to the nature of this review, we could not investigate the obstacles that

prevented initiation or completion of trials and, subsequently, our observations are
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limited to the successfully published trials. However, this review of all published trials
provides different evidence than a report from a single discontinued trial.

= Many of the problems reported in reviewed trials are not unique to placebo-controlled

©CoO~NOUITA,WNPE

surgical trials, but are also relevant to other surgical trials and randomised controlled

11 trials in general.

15 INTRODUCTION

17 Progress in surgery is based on practical experience.! Surgical randomised controlled trials
(RCTs) are uncommon;? only about 15% of published RCTs are related to surgical
interventions.®> Novel procedures tend to be developed through an iterative process of trial
and error* and only 24% of the currently used surgical therapies are supported by results of

RCTs.'

Apart from not being necessary for approval of new treatment,® several reasons have been

32 mentioned in the literature that may explain why surgical RCTs are scarce. Such studies are

* Jooyoasaboysnwseiq
V11-739 wawuedsq 1e 520z ‘62 111dy uo /wod fwg-uadolwagy/:dny woly papeojumoq "9T0Z YoJe ST U0 ¥6T0TO-GT0Z-uadolwag/9eTT 0T Se paysiignd 1su1) :usado CING

34 perceived as expensive® ® and unlikely to attract funding.> ® ” They are considered to be
36 difficult to design and conduct because of challenges posed by randomisation, blinding,
38 differences in skills and experience of surgeons, variability of patients as well as lack of
40 consensus on surgical outcomes." * *® Moreover, patient recruitment is also believed to be a
42 problem.® The inclusion of a placebo control adds another level of complexity to a RCT.%?
44 For example, some authors suggest that many patients may be unwilling to undergo an
46 invasive procedure if there is no clear direct benefit to them, which may result in slow
48 recruitment.® Others believe blinding of patients and outcome assessors is not feasible and

50 that the surgeon can never be blinded."” As a result of that, very few interventional

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

52 procedures have been validated using a placebo-controlled RCT." 2 %912 |t is important to
54 note that some of these opinions come from personal experience from a single trial, while
56 others are just perceptions and assumptions. There have also been many publications

58 discussing placebo in surgery that concentrate on ethical concerns, such as general
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equipoise and minimizing the risks," ™

and on conceptual problems, for example, whether
surgeons will be willing to test efficacy of an already established procedure.'® '® However,
very little has been written on the methodological challenges of such studies® ' and, to the

best of our knowledge, no one has attempted to summarise the evidence from all the

published placebo-controlled surgical trials.

When we previously performed a systematic review examining the harms and benefits of
placebo-controlled surgical RCTs, we found that there clearly are obstacles to completing
such trials, as less than a hundred have been published between 1959 and 2013."
Therefore, we conducted a secondary review of these studies to find evidence corroborating
or refuting persisting beliefs regarding the feasibility of carrying out placebo controlled

surgical trials.

METHODS

Selection criteria

The criteria used to select placebo-controlled surgical RCTs were described previously.' In
brief, studies were eligible if they were randomised ftrials, in which the efficacy of surgery
was compared to placebo. Surgery was defined as any interventional procedure that
changes the anatomy and requires a skin incision or the use of endoscopic techniques;
dental studies were excluded. We used the term “placebo” to refer to a surgical placebo, a
sham surgery, or a procedure intended to mimic the active intervention. A quasi-placebo,
i.e., diagnostic procedure that could imitate the surgery, was also included. The important
criterion was that patients were under general anaesthesia or blinded in some other way,
and could not distinguish whether they underwent the actual surgery or placebo. We did not
limit the inclusion criteria to any particular condition, patient group, intervention, or type of
outcome. We excluded studies investigating anaesthesia or other pharmacological

substances used peri-operatively.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 27

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V11-739 wawuedsq 1e 520z ‘62 111dy uo /wod fwg-uadolwagy/:dny woly papeojumoq "9T0Z YoJe ST U0 ¥6T0TO-GT0Z-uadolwag/9eTT 0T Se paysiignd 1su1) :usado CING


http://bmjopen.bmj.com/

Page 5 of 27 BMJ Open

Feasibility of placebo-controlled surgical RCTs

1 ©
<
2 <
3 In this review, we used the term “surgical placebo”. The word “sham” is preferred by some 9
4 g
5 authors because surgical placebo has to involve an imitation of the investigated intervention =
6 @
7 in order to resembile it closely; therefore, it is different from an inactive “sugar pill” placebo g
8 =
9 used in pharmacological trials.'® The word “sham* has negative associations and it suggests %
10 Q
o
11 that a procedure is fake and deceitful; however, in many trials the placebo involved an S 5’;
12 g o
ﬁ accepted surgical procedure such as endoscopy or arthroscopy, which was used also for g E
T
<
15 diagnostic purposes with real benefits to the patients. 9 3
1 ¢ 3
18 R
:zlg Search strategy 5 o
Z o
c =
g; We searched the MEDLINE, EMBASE and the Cochrane Central Register of Controlled = g
Q KN
gi Trials databases from the date of their inception to 14th November 2013, with no restriction ° s
[
n ol
gg on language. We did not systematically search for studies reported only as conference % =
® 3
% abstracts. Search terms were published previously."? §§ g
29 5 § 5
an 282
32 Three reviewers (KW, IR, BJFD) independently screened the initial set of records identified g5 2 2
o
33 . . o33
34 from the search and then screened the full-text of any potentially relevant articles. Each g@g
36 reviewer assessed the eligibility of each study and the final list of included studies was 5 3
2 =
37 @ =
33 agreed by consensus. Moreover, we searched ClinicalTrials.gov (on 14th November 2013), > 2
39 5 3
40 a database of registered randomised clinical trials, to identify any recently completed or %; %
41 3 o
42 ongoing studies. On 15" June 2014 we checked whether results of any of the trials identified o 2
43 o 3
44 in the ClinicalTrials.gov database have been published since the original search. g 8
45 5 2
46 = S
47 2
48 Dealing with duplicate publications 3 =
49 S B
50 When there were several articles reporting outcomes from a single trial, i.e., with the same o B
51 TR
52 authors, location, patient population, and recruitment dates, we only included the paper o
53 o
2451 reporting the primary outcome for the trial and excluded pilot and follow-up reports. é
56 2
57 5
)
58 Data extraction m
59 =
60 3
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We used a standardised data extraction form to collect information about the characteristics
of each study including: year of publication, country in which the trial was conducted, funding
source, details of the active and placebo intervention as well as the type of anaesthesia,
blinding, number of patients who were assessed, eligible, randomised and who declined
participation as well as those who completed the trial. To reduce errors, the three review
authors (KW, IR, BJFD) extracted data separately and checked the entries for consistency; a

single set of data was agreed by all three reviewers.

Data synthesis
We have performed a descriptive analysis of the characteristics of each individual study and

presented data in a table.

RESULTS

Study selection

We analysed the studies identified as a part of the systematic review on harms and benefits,
including seven trials that were excluded from the systematic review due to lack of a direct
comparison between the surgical and the placebo group. We also checked whether the trials
identified in the ClinicalTrials.gov database had their results published between November
2013 and June 2014, and found three additional trials.®*" This resulted in 63 full-text

articles, which were included in this review (Figure 1).

Placebo-controlled surgical RCTs characteristics

The number of published placebo-controlled surgical trials was small; however, 73%
(n=46/63) of included RCTs were published after the year 2000, suggesting an increasing
interest in performing such studies. Half of the trials (n=35/63, 55%) used a key-hole
surgery, including endoscopy (n=28/63), laparoscopy (n=4/63), arthroscopy (n=2/63) and
bronchoscopy (n=1/63). The remaining trials involved other types of minimally-invasive

interventions, for example, using catheters for vascular access or needles for injection of fat
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1 ©
<
2 fa
3 or exogenous materials to remodel tissue. Very few studies investigated open techniques 9
4 3
5 such as exposure of the internal mammary artery (n=2/63) or exposure of scalp muscles =
6 @
7 (n=1/63). Fifteen trials used implants and additional seven used gastric balloons or bubbles g
8 =
9 (Characteristics of the reviewed trials are presented in Appendix 1). %
10 o
11 S 3
12 g o
ﬁ Funding sources g B
T 2
<

ig One third of the studies (n=21/63, 33%) were non-commercially funded and almost as many g iaj
e} o

< ©

g were funded by a commercial company (n=18/63, 29%), often the manufacturer of the & %
> N
& 9
19 implant or the endoscope. The source of funding in the remaining studies (n=24/63, 38%) =1 o
20 c 2
21 was not reported. 2 R
22 a g
23 g 3
26 Over half of the trials were undertaken in the USA (n=35/63, 56%), the others were in o =
® 3
% Canada, the UK, Germany, the Netherlands, Belgium, Italy, Finland, Sweden, Portugal, §§§
~3p
ég Norway, Greece, Denmark, Australia, and Brazil. §§$
X 0 ©C

o O
33 _ 238
34 Sample size 528
36 The majority (n=47/63, 75%) of the identified studies were small, with fewer than 100 5 3
2 =

37 e =
38 participants. The median number of patients randomised in a trial was 61 (Interquartile range > 2
39 5. 3
40 66, range 10-298). 5 5
> ©

41 e 3
42 L g
43 2 3
44 About half of the RCTs (n=33/63; 52%) reported a formal sample size calculation, but only a g 8
45 = 3
46 quarter (n=16/63) allowed for dropouts and attrition. Most of the trials that included a sample 9:;, S
47 e >
48 size calculation (n=23/33, 70%) attained their pre-specified sample size (without accounting :gT El
49 o B
50 for attrition). Ten trials under-recruited, such that the number of randomized patients was E B
51 TR
52 lower than the calculated sample size. All ten trials were terminated early: three due to slow E
53 o
54 recruitment,??* one because at the interim analysis the surgery was highly effective ?° and %j
55 =
. . . , . 3

56 two because at the interim analysis the active procedure lacked efficacy,’® % two studies o
57 2
@)
58 were stopped because of serious adverse events either in the trial*’ or at another centre m
59 :
60 5
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using a similar procedure.?® One trial was terminated when the sponsoring company was
sold.? Finally, one study was stopped because the investigated procedure was approved as
a standard care and the equipoise ceased to exist, despite the fact that the study did not
show its superiority over placebo.* Finally, one trial recruited the intended sample size, but
due to a high drop-out rate the number of patients who completed the trial was lower than

the required sample size.*'

Recruitment and screening

Recruitment, sometimes as slow as 1-2 patients per month,?* * was a common problem '

22, 28-36 22-24

and was the reason for an early termination of three trials.

Many of the analysed studies did not provide any details about screening and recruitment;
they either stated that they recruited consecutive patients fulfilling the criteria ?? or that they
randomised patients who were willing to participate and were eligible.*” About one third of
the trials specified the number of screened (n=24/63, 38%) and eligible patients (n=27/63,
43%) and stated how many patients declined participation or withdrew before the treatment
(n=22/63, 34%); only one fifth of the trials (n=13/63, 21%) reported all three numbers
(Appendix 1). The available data suggest that the initial assessment of eligibility was the
main obstacle in recruitment as patients did not meet the inclusion criteria or were not

eligible due to exclusion criteria.

On average, it was necessary to screen more than five patients in order to randomise one,
but three in four eligible patients started the trial (Table 1). The number of patients that had
to be screened before the necessary group was recruited varied greatly. This variance was,
at least partly, related to the method of identifying potential participants. The trial with the
largest number of screened patients recruited using TV and newspaper advertising: out of
4,523 screened patients only 260 were eligible and were willing to participate; however, 196

had negative discography and only 64 patients were randomised.”® More targeted
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1 ©
2 g
3 recruitment from specialist centres had much higher success rate but often required a multi- o
4 3
5 site effort.*® =
6 @
7 =
8 S
9 Many trials had additional inclusion and exclusion criteria that could only be verified after the %
10 e
o
11 patient entered into the trial, for example, a verification of diagnosis by positive findings S 5’;
12 g o
ﬁ during the endoscopy or on diagnostic imaging. As a consequence of this, many patients g E
T 2
<
ig were excluded because either they did not have the investigated condition or they had some 8 iéT
e} o
< ©
g concomitant condition that precluded their participation in the trial and, sometimes, required a %
> N
Ea
:zlg appropriate treatment. Moreover, any technical complications during the assessment or =1 o
Z o
c =
21 study procedures potentially resulted in patients’ drop-out. For example, in the trial on 2 R
22 a
gi laparoscopic adhesiolysis for abdominal pain by Swank and colleagues,® nine patients did S 5
[
n ol
gg not have adhesions, one of them had a hernia and was treated laparoscopically, three % =
® 3
% patients had stricturing adhesions that required therapeutic adhesiolysis, and in one instance §§ g
~3p
o2}
ég a pneumoperitoneum could not be achieved; therefore, out of 121 assessed patients 13 ;@D
X 0 ©C
1 . ~Q =
22 were excluded during laparoscopy. 62
252
33 8-0 Q
34 528
35 . . . . 33
36 Fluctuating symptoms were a problem in a few studies, for example, patients became 5. 3
2 =
37 @ =
33 asymptomatic while waiting for the procedure and had to be excluded from the trial ° or did > 2
39 5 3
40 not report symptoms during the study visit and did not undergo the treatment but were %; %
41 3 o
42 included in the intention-to-treat analysis.®® This problem also complicated the post- o 2
43 o 3
44 treatment assessment,*® especially that only one trial included an observational control g 8
45 = 3
46 group.*° 9:; S
47 o >
48 g E
49 S B
50 Refusal to participate o B
51 : ]
52 Some of the approached patients declined participation in the trial, withdrew their initial Q
53 o
54 consent, refused to be randomized or to comply with the requirements of the protocol and %j
55 =
. . . 3
56 had a strong preference for one of the treatment options. Most of the trials did not report the o
57 2
Q
58 reasons for patients’ refusal to participate and the available data did not allow us to quantify m
59 :
60 5
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the percentage of patients that refused to enter the study. Only 22 reviewed trials stated the
number of patients who declined to participate but it was not always clear whether these
numbers referred to patients at the screening stage or to patients already identified as
eligible. The median percentage of patients who declined participation as a percentage of
randomised patients was 18% and varied from 3% to 4,842%. It is important to note, that the
two trials with high numbers of patients refusing to participate investigated vertebroplasty,
which, at the time, was an established procedure; therefore, patients could easily receive the

treatment from a different medical centre, without participating in a trial.**

Patient retention

In general, recruitment was more problematic than retention and, once recruited, patients
usually remained in the trial. Across the reviewed trials, 96% of randomized patients
completed the study (Table 1). A lower completion rate in five trials was caused by an early

%.30.417 35 well as withdrawals or change of patients’ health status.**** In general,

termination
the predicted attrition, by which the required sample size was inflated to account for drop-
outs, was 10% (median) with the range from 5% to 24%, whereas the actual patients’

attrition between randomisation and outcome assessment was 4% (range 0%-50%).

The completion rate was similar in the active and in the placebo arm, except for two trials:
one'® where five times as many patients were lost to follow-up in the active group than in the
placebo group and one*' where the drop out rate was three times higher in the placebo

group. Neither of these studies could explain this difference.

Most of the drop-outs occurred before randomisation. The reported reasons for drop-out

during the trial were withdrawals, loss to follow-up, or discontinuation without known cause

21, 40, 42, 44, 45 26, 27

, patients’ request to be unblinded,”® adverse events, change of medical

status such as pregnancy or concurrent illness.?* *®*” A long wait between the screening

|.44

and procedure did not necessary result in patient withdrawal.”™ A variable reporting did not

10
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©

> =

3 allow us to evaluate quantitatively the reasons for drop-outs. o

4 3

5 =

6 G

7 Blinding was possible and some studies attempted to blind surgeons g

8 =

9 In twelve trials (19%) only patients were blinded, but in the majority of RCTs (n=51/63, 81%) %

10 o
o

11 both patients and outcome assessors were blinded; including three trials, in which there was S 5’;

12 g o

13 also an attempt to blind the operator. For example, in two trials the implant delivery system g E

14 o @
<

ig was pre-loaded by manufacturer — the devices looked identical but only one contained an 8 iaj

e} o

< ©

g implant.?®“* In another trial, the surgeon placed the catheter but then handed the procedure a 3

> N

& o

;g over to a technician who delivered the treatment according to the randomisation.?? 3 o

Z o

c =

21 a o

22 5 ©

Q KN

gi Authors of the reviewed trials went to great lengths to imitate the visual, verbal and physical S 3

[

n ol

gg cues and to make the placebo as similar as possible to the active procedure. For example, % =

® 3

% patients wore goggles or had the view obscured so that they could not see the device.*® The §§ g

~3p

o2}

ég preparation for the placebo intervention was done in the same way as for the active ;@D

X 0 ©C

Qs

g; procedure.®® *® Similar verbal instructions were given as during the surgery** *' and there 282

33 - . . . ag 8

34 were attempts to imitate the noises made by the devices.*” In trials that used exogenous g@g

36 substances, the container was opened so that the distinct smell was present also during the = 3

S =

37 e =

33 placebo condition.*® Some researchers attempted to keep the duration of the procedure the > 2

39 ; 40, 44, 53 . _ 5 3

40 same in both arms™ ™ > whereas others thought that it was more ethical to shorten the 5 5

41 3 o

42 placebo intervention.*? >

43 2 32

44 ‘é 9

45 5 2

46 Very few studies assessed the success of blinding. Often authors thought that it was % S

47 o >

48 reasonable to assume that patients in the study were not able to distinguish between :gT El

49 o N

50 placebo and surgery due to minimally-invasive characteristics of the procedure and E B

51 TR

52 minimally post-operative treatment-related symptoms.** *® In one trial, the post-treatment E

53 o

54 symptoms were believed to be a sign of correctly placed effective gastroplication as patients §

55 =

. - . 3

56 with these symptoms had better outcomes.*’ Blinding was reported as successful in n=13/63 o

57 2

@

58 21%) studies. In four trials,® ** °% %" 3 larger proportion of patients in the active group m

N

59 :

60 5
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guessed correctly; however, the placebo group did not guess the treatment allocation. In one

study, two patients were definitely unblinded early due to implant extrusion.®

Anaesthesia

In the reviewed trials, patients in both groups received some type of anaesthesia. General
anaesthesia or sedation were used in n=26/63 ftrials (41%), including one trial in which
general anaesthesia was used in the surgical group but patients in the placebo group were
sedated without intubation.*® Local analgesia was used in n=16/63 (25%) RCTs, four studies
used a mixture of methods, and n=17/63 (27%) trials did not describe the type of
anaesthesia used. None of the trials reported that anaesthesia was a barrier in conducting

their study.

DISCUSSION

This review has demonstrated that surgical randomised controlled trials with a placebo arm
are feasible, at least for procedures with a lower level of invasiveness. Many of the
presumed challenges, such as funding, anaesthesia or blinding of patients and assessors,
were not reported as obstacles in any of the reviewed trials. The main hurdle in completing a

trial was finding a sufficient number of eligible patients.

We found that, although, there were very few surgical RCTs with a placebo arm published
between 1959 and 2014, there was a rising trend. This may be related to an increasing

interest in placebo and placebo-controlled trials in general®

or to the increasing popularity of
minimally-invasive procedures since 1980s. The latter explanation is supported by the fact

that most of the reviewed trials used some type of key-hole surgery.

The analysed placebo-controlled trials were funded equally often by industry as by non-
commercial funding bodies. The number of commercially-funded older trials may be

underestimated in our review because surgical RCTs funded by industry have lower odds of

12
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1 ©
<
2 (-
3 being published.®® However, the recent trials are registered in the ClinicalTrials.gov 9
4 3
5 database and would have been identified. The distribution of the source of funding was =
6 @
7 similar to that described by other authors." This is encouraging, as it shows that there is an g
8 =
9 interest within the industry to validate the efficacy of their products and also that the non- %
10 o
o
11 commercial bodies are willing to investigate the efficacy of surgical procedures. The costs of S 5’;
12 g o
ﬁ running surgical RCTs are high? but in the long run preferential funding of treatment with g E
T 2
<
ig proven efficacy may help to improve the allocation of resources and to lower the costs of 8 iaj
e} o
< ©
g health care.’’ For example, the trial by Moseley and colleagues®™ demonstrated that a 3
> N
& o
:zlg arthroscopic surgery had no benefits because the outcomes in the arthroscopic debridement =1 o
Z o
c =
21 arm and the lavage arm were not better than in the placebo group and, consequently, there 2 R
22 a g
23 was a decline in the use of this procedure for knee osteoarthritis.® S S
o 5 5
g? o
o8 Recruitment into placebo-controlled surgical trials was possible but was often very slow and §§ N
~3p
ég resulted in an early termination of several trials. Slow recruitment is the most frequent §§$
X 0 ©C
Qs
g; reason for discontinuation of RCTs, including surgical RCTs. For example, 21% of reviewed %2 =
33 . _— . ag 8
34 surgical RCTs were discontinued early and 44% of these were due to problems with g@g
36 recruitment.®® Authors often underappreciate the fact that the target population in surgical 3. 3
S =
37 e =
38 trials is small; therefore, it may be challenging to recruit a required number of patients in a > 2
39 5 3
40 reasonable period of time.? The right timing of a trial may also affect its completion,” for %; %
41 o o - | s g
42 example, initiating a trial too early in the intervention’s development may result in more » T
43 o 3
44 procedure-related adverse events,”’ whereas, when a procedure has been already g 8
45 s 3
46 established, like vertebroplasty, it may be difficult to recruit participants.®** 9:;, =
s 2 2
o =
49 S B
50 In the reviewed ftrials, the number of patients that had to be screened in order to recruit o B
51 TR
52 necessary participant group was larger than in other RCTs but the proportion of eligible E
53 o
54 patients that started the study was comparable to other types of RCTs.®® This is another §
55 =
56 argument suggesting that the main challenge in those trials was finding suitable patients o
57 2
@
58 rather than persuading potential participants to enter the trial and this is a bigger problem m
59 :
60 5
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than in other types of RCTs.®® Reporting of the recruitment process and eligibility was
generally poor and often difficult to interpret as the reviewed studies usually did not describe
in detail why eligible patients did not enter the trial, which is in line with observations from
other reviews.®® The quality of reporting in analysed RCTs was poor but this is a known

problem in surgical trials.” ®®

There is an assumption that patients are unwilling to take part in surgical RCTs, especially
patients in severe pain.®* Interestingly, in the trial by Moseley and colleagues ** patients in
more pain were more likely to agree to participate. Also patients tend to choose the new
treatment even if it was not proven to be superior over placebo. For example, in the trials on
Parkinson’s disease, patients actually opted for the transplantation when they were given a
choice after the end of the ftrial, despite the fact that it was not demonstrated to be more
effective than placebo.®® In a recent orthopaedic placebo-controlled RCT, patients were
willing to participate and screening failures were a larger problem than refusals or
withdrawals.'® The clinical characteristics of patients who entered into a placebo-controlled

RCT were comparable to the non-enrolment group as well as to patients in other trials."®

Only about half of published trials reported a sample size calculation, which is in line with
another review of surgical trials, which found that sample size calculations were reported
only in 63% of RCTs."" However, it is important to note that some of the reviewed trials were
published before the CONSORT (Consolidated Standards of Reporting Trials) were
introduced and before the sample size calculation became required by the board review.
Some ftrials were small because of the author's assumption that surgical studies have a
large effect size; therefore, inferring a smaller sample size is required in surgical trials than
in drug trials.*® ® However, surgical RCTs may require larger numbers of patients to reach
the required sample size.®® Recent systematic reviews demonstrated that the effect size of
|.12, 67 It

the surgical procedure in comparison to placebo in the existing trials was often smal

is likely that the apparent lack of difference between the active treatment and placebo might

14
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1 ©
<
2 o
3 have been related to the small sample size and the effect not reaching the statistical 9
4 3
5 significances.*® % ® |t might be also caused by a large placebo effect; however, the =
6 @
7 magnitude of the placebo effect in surgical procedures is unknown. The magnitude of g
8 =
9 response in the placebo arm is related not only to the placebo effect, i.e., response directly %
10 2
o
11 related to the placebo intervention, but also to non-specific changes such as regression to S 5’;
12 8 o
13 the mean, natural history of disease, effect of participation in the trial.”® Only one reviewed g E
14 T 9
<
ig trial included a non-interventional group to control for these non-specific effects.*’ 3 3
e} o
17 s 3
18 S %
- O
:zlg A placebo procedure can successfully imitate a minimally-invasive surgery. Blinding in =1 o
e o
c =
g; interventional trials is more challenging than in pharmaceutical ones;'"”" however, there are 5 B
Q KN
gi many strategies to blind the patients and outcome assessors’" and the reviewed trials often S 5
c =
(%] (¢}
gg used ingenious methods to achieve blinding. The success of blinding was rarely assessed, % =
® 3
% but it is not necessary according to the current reporting standards. The requirement to §§§
~3p
»
ég assess blinding was removed from the CONSORT checklist because of evidence that ;@D
X 0 ©C
Qs
g; testing for blindness is not valid because it cannot distinguish the success of blinding from %2 =
33 o aga
34 “hunches” about treatment’s efficacy. g. o8
36 5
37 2 z
33 Blinding of patients and outcome assessors is especially important if the outcomes are > 2
39 5 3
40 subjective or difficult to quantify.”® Softer outcomes are difficult to evaluate in unblinded trials %; %
41 3 B
42 due to patient- or assessor-related bias, which may distort the treatment effect.”* " In this o =
43 a 3
44 analysis, we have demonstrated that the withdrawal rate was generally low and was similar g 8
45 = 3
46 in the active and the placebo group. This provides supporting evidence that blinding reduces % S
47 c >
48 the attrition bias, as patients do not know to which treatment they had been allocated.” :gT E
49 S B
50 o N
51 7R
a1
52 Future implications for clinicians and unanswered questions o
53 o
54 What remains to be understood is why eligible patients decline participation or withdraw their %j
55 =
o . . . . 3
56 consent before randomisation.”” Addressing these issues may improve the recruitment o
57 2
@)
58 procedure in future trials. m
59 ~
60 3
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There is also a need to estimate the magnitude of placebo effect in interventional trials.
Several authors have highlighted the fact'® ® °” that for softer outcome measures, the
magnitude of placebo effect in surgical trials is underestimated while the effect size of the
surgical intervention is overestimated and, as a result of that, many trials do not recruit
sufficient numbers of patients to detect differences between the effects of surgery and

placebo.

Journals should encourage authors to report the details of patient recruitment and allocation,
including the reasons for withdrawals and screening failures. Data like this are very useful
when planning future trials. There has been an improvement in the reporting quality of recent
trials?’ and these guidelines were included in the CONSORT extension for non-

pharmacological interventions.”®

In conclusion, not every surgical procedure has a viable placebo control; however, surgical
RCTs with a placebo arm are feasible for many less invasive procedures. Although placebo-
controlled surgical RCTs are challenging, they should not be dismissed as a potential trial
design in surgical research. There is a need to better understand the factors that make those
trials challenging so that future trials are not terminated early and contribute good-quality

evidence to surgical practice.
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Table 1 Participants flow through the reviewed trials as a percentage of the number of
patients who were randomised into each trial

Median % of First and third o
Number of ) Minimum and
) sample quartile )
studies ) maximum
randomised

©CoOoO~NOUITA,WNPE

Screened 24 530% 243%, 773% 100%, 7067%

e
[Ny

Eligible 27 132% 108%, 172% 100%, 448%

ol
W N

=
[62 ¥

Declined 22 18% 8%, 144% 3%, 4942%

o
~N o

[
(o]

Sample size 33 96% 90%, 110% 49%, 323%

N =
o ©

N
iy

Outcome
6l 96% 90%, 100% 52%, 100%

N
N

assessed

NN
W

Note: “Number of studies” refers to the number of trials that provided relevant data. Trials terminated early are
included in these analyses. “Sample size” refers to the sample size required to reach statistical power, not
inflated to account for drop-outs. “Outcome assessed” refers to total number of patients, in both arms. The
denominator is the number of patients actually randomised into each trial.

NDNDNDNN
© 00N O

W ww
WN P

* jooyoasaboysnwselq
V11-739 wawuedsq 1e 520z ‘62 111dy uo /wod fwg-uadolwagy/:dny woly papeojumoq "9T0Z YoJe ST U0 ¥6T0TO-GT0Z-uadolwag/9eTT 0T Se paysiignd 1su1) :usado CING

QUUUITUUAUIOTOTUO D DNDADDADNDDLDRAWDWWWWOW w
COONODNROMNROOONOUNWNROOONO®O OGN o
'salIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 23


http://bmjopen.bmj.com/

P OO~NOUILAWNPE

U OO OB DMBEMDIAMDIMBIEADIAMDIMNDRNWOWWWWWWWWWWNDNNNNNNMNNNNRPRPRPERPRERPERRERE
QOO NOUPRRWNRPOOO~NOUPRRWNPRPOOONOOUOPRARWNRPFPOOONOODURAWNRPOOO~NOOUUDMWNEO

Identification

Screening

Eligibility

BMJ Open
MEDLINE EMBASE Cochrane Central Hand-searching for
1946 - Nov 2013 1974 — Nov 2013 (Trials) additional records
n=1862 n=2260 1966 — Nov 2013 n=23
n=421

A

A

n=2969

Records after duplicates removed

A4

Full-text articles assessed

for eligibility
n=109

v

Studies published between
Nov 2013 and June 2014
n=3

v

Studies included in

the analysis
n=63

v

PRISMA flow chart
212x230mm (300 x 300 DPI)

Records excluded n=2860

Pharmacological (n=2307)
Not surgical (n=386)

Not placebo (n=11)

Ethics or comments (n=5)
Conference abstract (n=5)

Full-text articles excluded n=49

Pharmacological (n=9)
Design or methods (n=6)
Not placebo (n=7)
Review (n=3)

Pilot (n=3)

Case report (n=1)
Meta-analysis (n=1)
Additional reports (n=12)
Follow-up papers (n=7)
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Appendix 1 Characteristics of the reviewed trials - B
Comp\eteﬁ Completed
Screened as [Eligible as %| Declined as Number of Completed as % of=| &% of Calculated Completed | Randomised
Study Year Condition Active intervention Placebo intervention Country % of of % of randomised | 8S % of |randomis rarfddmised sample size| 35 % of as % of |Blinding | Analgesia
randomised | randomised | randomised randomised | in surge in facebo P sample size| sample size
arm 3 rm
Abbott etal. | 2004 | Endometriosis Laparoscopy + ablation Laparoscopy UK NA 323% 6% 52 75% 100%“:_ 0% 401 98% 130% P&A NA
=) n
Atsetal. | 2010 GERD Endoscopy + RF treatment E”dOSCODVd‘;HSf;“yp butno|  gejgium NA NA NA 22 100% 100% 2| To% 22 100% 100% PRA SE&\S)UW
= -
Baeck etal. | 2009 | Sleep apnea RF surgery of the palate |/ PPlicator g;?vrgfy” butnol  rinjand 250% 106% 6% 32 100% 100% g Y80% 261 123% 123% P LA
=
- ) Endoscopy + ablation using | Endoscopy + connected o, o P o, o, o,
Bajbouj et al. | 2009 |Globus sensation argon plasma coagulation” | applicator but no current Germany NA NA NA 21 90% 91% §O/o 40 48% 53% P&A SE
. . Endoscopy + gastric bubble +| Endoscopy + balloon 5, = Q
Benjamin et al. | 1988 Obesity diet imitation + diet USA NA NA NA 90 68% Crossovegy mrgssover NA NA NA P&A SE
" A . Saline injection and Teg o o, @ 9 9 9
Bradley et al. | 2002 Osteoarthritis Tidal irrigation of the joint manipulation USA NA NA NA 180 99% 98% o (4 @O % 1507 119% 120% P&A LA
! " [njection of anaesthetic but] — = =
Buchbinder et | 5009 |, OSIEGRAMONC | percutaneous vertebroplasty not cement Australia 600% 281% 181% 78 94% 95% O [= Bso 48 152% 163% PRA LA
) +cephalosporin ==
USA, Brazil, xJo o
Castroetal. | 2010 | Severe asthma |Bronchoscopy + RF treatment| BroncNoscopy + placebo | “Gaiada, 201% 103% 3% 288 97% 92% ~Q S6% 225 124% 128% P&A SE
P Australia, UK 931 ('R S
I Ligation of internal mammary [Skin incision and exposure o, o, Q.10 o,
Cobb et al. 1959 |Coronary disease arter of vessels but no ligation. USA NA NA NA 17 100% 100% = 8)0 % NA NA NA P LA
1S5
Corley etal. | 2003 GERD Endoscopy + RF treatment E”doscggydgffgr“yp butnol s NA NA NA 64 81% 89% 2[5 @2% 64 81% 100% PRA SE
Sphincter of Oddi [Endoscopy + sphincterectomy] o, o, 5, o, o ST o, o o,
Cottonetal. | 2014 dysfunction + ERCP Endoscopy + ERCP USA 740% 169% 35% 214 81% 84% 3| 6% 193/ 90% 111% P&A SE
Plantar callosities | Scalpel debridement of the Simulation using biunt- o o o o o = =nno o o
Davys et al. 2005 in RA callosity edged scalpel UK 145% 134% 34% 38 100% 100% =3 3)0/0 38 100% 100% P NA
; Endoscopy + a nonresorbable[Endoscopy without implant| Germany, o o = o
Deviere et al. | 2005 GERD copolymer + prophylactic antibiotics [Belgium, ltaly NA NA NA 64 100% 100%@Q @0/0 NA NA NA P SE
" . Ligation of internal mammary [Skin incision and exposure o o o
Dimond etal. | 1960 |Coronary disease Artery and von o vossols but no lgation USA NA NA NA 18 100% 100% 2> '3)0 % NA NA NA P LA
Skin incision in the groin + = o
P Implant for patent foramen | transoesophageal US + o o o o o o 1y
Dowson et al. | 2008 Migraine ovale + heparin aspirin and clopidogrel - UK 301% 111% NA 147 93% 88% D, §7/o 1327 103% 111% P&C&A GA
no heparin S| o
Eideta. | 2014 Obesity E”doscc(’gt{j:ﬂggﬁg%p“ca“on Endoscopy USA 848% 316% 206% 90 82% 76% @ | B4% 1350 55% 67% P GA
=S
Endoscopy + setup (Taser ) h
was turned on, a verbal 5 =3
Bleeding Endoscopy + laser + lorder was given to activate ol 3
. cimetidine or antacids + the laser but not used) + o o e
Fleischer et al. | 1985 es\c/msrri]ggsal vasopressin if bleeding cimetidine or antacids USA NA NA NA 20 100% 100% 0 |  @P0% NA NA NA P&C&A NA
persisted after endoscopy + 3 o
vasopressin if bleeding = 3
persisted Y =
Endoscopy + saline =
Fockens et al. | 2010 GERD Endoscopy + Gatekeeper | jnsiead of implant and | nethoqsnds | 335% 150% NA 118 65% 68% @ | 0% NA NA NA P SE
P instead of antibiotics s} >
. Incomplete trepanation 2] O
. . Fetal dopamine neurons f =1 =
Freedetal. | 2001 | Pakinson's yansplantationstrepanation +| (duraintact) + PET + MRI| - yga NA NA NA 40 98% 95% O | F0% NA NA NA P LA
isease PET + MRI + phenytoin + phenytoin - sham- = o
transplantation o e
Discogenic low Catheter inserted but not =S
Freeman et al. | 2005 genic Electrothermal therapy connected + cephazolin | Australia NA NA NA 57 96% 95% NO0% 75 73% 76% P&S&A SE
back pain +CT w o
Bleeding from Endoscopy + 'S
Freitas et al. | 1985 | gastric/duodenal electrocoagulation + Sham + cimetidine Portugal 615% 215% NA 78 100% 100% %O% NA subgroups NA P SE
ulcers cimetidine QO
[dentical implementation
Friedman et al. | 2008 Sleep apnea Palatal implants device without an implant USA 181% 129% NA 62 89% 94% g4% 541 102% 115% P&A NA
+ antibiotics =
; Endoscopy + heater probe [
Fullarton et al. | 1989 | Bleeding from | Endoscopy + heater probe + [ yuaied in the gut lumen | UK 1465% 119% NA 43 100% 100% 0% NA NA NA PRCSA| NA
peptic ulcers ranitidine + ranitidine 3
Endoscopy + device o
Endoscopy + sphincterectomy| activated in the lumen of S
Sphincter of Oddi + ERCP + manometry + the duodenum + ERCP + o o o o o -+ o
Geenenetal. | 1989 dysfunction morphine/neostigmine manometry + USA 615% 109% 9% 47 100% 100% 6'90/0 NA NA NA P&C&A NA
provocation test morphine/neostigmine m
provocation test N
[
f
_|
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



http://bmjopen.bmj.com/

0
1
2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

PRPRPOO~NOOUOPRAWDNPE

Page 26 of 27

- W
g 2
BMJ Open S g
le) =.
ko) o
< T
> @
Qe 32
50N
Geliebter et al. | 1990 Obesity Endoscopy + balloon Endoscopy + deflated USA NA NA NA 10 100% 100% | Ro% NA NA NA P&A LA
Gencoetal. | 2006 Obesity B arioe) °" |Endoscopy butno balloon|  aly NA NA NA 32 100% 100% 0 | dgo% NA NA NA P&A SE
Gillespie etal. | 2010 | Sleep apnea Palatal implants égj@gcjjlgr:gﬂf;elﬁ;a‘;"ggt USA NA NA NA 51 98% NA & oA 807 63% 64%  |P&as&An| LA
= =
Parkinson’s [Scalp incisions and partial| USA =] ©
Gross et al. 2011 disease Pigmental cells transplantationjthickness burr holes + MRI German 221% 135% 10% 71 94% 89% Q 0% 68 99% 104% P&A GA
- the same duration Y =+ o
= = NA -
P AT Exposure of muscles and c = occipital
Guyuron et al. | 2009 Migraine S#{ig‘f;i’rl]eciﬁaCt'evrat'gﬂtSOf nerves without changing USA 417% 100% NA 76 99% 100% wn d90% NA NA NA P&A&AN| group GA,
9 ggerp their integrity D = other - not
w > stated
Esophageal Endoscopy + placebo ® =
Hartigan et al. | 1994 vgricgs Endoscopy + sclerotherapy [solution released to the gut] USA NA 116% 16% 253 100% 100% Y m %]O% 244N 104% 104% P NA
lumen — |
10
Hogan etal. | 1989 Obesity Endoscopy + gastric bubble | C1005COPY.  sham USA 271% NA NA 59 95% 100% 3 4 8% NA NA NA P&A SE
=
Jarrelletal. | 2005 | Endometriosis Lapa;%saigpgxaggonpsy + Laparoscopy + biopsy Canada NA NA 3% 29 52% 47% 8 c Br% 841 18% 35% P&C&A NA
Simulated (audio, sensory, o %‘ U
Osteoporotic even smell) vertebroplasty [ USA, UK, o o, o, 1y o X O % 5, o o,
Kallmes et al. | 2009 vertebral fractures Percutaneous vertebroplasty |~ injection of anaesthetic | Australia 1384% 329% 229% 131 98% 9% =iq 7% 130 98% 101% P&A LA
but not cement LIS
Simulated resection with oloo
Koutsourelakis manipulation of 9 1y o, o = o, 9 o
ot al. 2008 Sleep apnea Septoplasty instruments - the same Greece NA 104% 4% 49 100% 100% o o &O % 24 204% 204% P&A LA
amount of time o g_g_
Laine etal. | 1987 |, Upper Gltract Endoscopy + actva oY Probe st | usa 748% NA 16% 44 93% 100% = | TD0% NA NA NA PRCSA| NA
: bleeding (ulcers) electrocoagulation the gut ° °© °© °3 Py °©
Fat harvested but S| 3
Urinary stress discarded + saline S LA and SE
Lee etal. 2001 incon%i/nence Autologous fat injection injection + trimetoprim- Canada NA NA NA 68 82% 77% Q 28% 90 62% 76% P&A |occasional
sulfamethoxazole or - _8 GA
nitrofurantoin > =
I Percutaneous myocardial Setup but no Taser o, o, o,
Leon et al. 2005 |[Coronary disease laser revasoularisation procedure USA NA NA NA 298 100% 100% =+ \%O/o NA NA NA P&A NA
- - . Endoscopy + empt 5 o = o o 9
Lindor etal. | 1987 Obesity Endoscopy + balloon + diet introduce?tyube " Biét USA NA NA NA 22 95% 91% 51| Foo% 71 30% 31% P&A SE
Bleeding fi End I i 9 o o o o
MacLeod et al. | 1983 ggpt'iggu‘g%”%a T oDy ool * Endoscopy + cimetidine UK 1551% 120% NA 45 100% 100% 3 oz NA NA NA P NA
Endoscopy + manipulation _Q) =
Mathus-Vliegen . without balloon insertion + o o o
etal. 1990 Obesity Endoscopy + balloon simulated "olick” of device Netherlands NA NA NA 28 96% 100% g_ %O/o NA NA NA P&C&A SE
disconnection =
U
Maurer etal. | 2012 Sleep apnea Palatal implants égegggcﬂit‘%ﬂte;eﬁzg"ggt Germany NA NA NA 22 91% 91% % g1% NA NA NA P&C&A LA
Endoscopy + empty’ = 3
Meshkinpour et . introducer tube + 5 5 o QD Irno
al. 1988 Obesity Endoscopy + balloon simulation of inflation USA NA 265% NA 23 91% 100% H0% NA NA NA P&A SE
process | >
Montgomery et Endoscopy + EndoCinch Endoscopy - the same o o O o
al. 2006 GERD plication technique Juration Sweden NA NA NA 46 93% 100% =5 _gB/o NA NA NA P&C&A GA
Arthroscopy + debridement g = GA but SE
- with chondroplasty but not Skin incision without o o o o — o o o and no
Moseley et al. | 2002 Osteoarthritis spur removal or arthroscopy + arthroscopy USA NA 180% 80% 180 91% 0% o % % 1641 99% 110% P&A intubation
lavage Q| - in placebo
Parkinson’s Fetal tissue transplantation + Partial burr holes + g N
Olanow et al. | 2003 di antibiotics + cyclosporine + |antibiotics + cyclosporine USA NA NA NA 34 91% NA = %IA NA NA NA P&A GA
isease PET + PET 3
Introducing a needle onto ©
. ) Electrothermal therapy the dlsa%c(j\‘\/tlgyyal and -
Pauzaetal. | 2004 | Discogeniclow +discography + CT + |00 4y ook +discography +|  USA 7067% NA 4942% 64 88% 86% o 67 84% 96%  |P&CsA| LA
pain prophylactic antibiotics + CT + prophyiactic S
analgesics + rehabilitation =1+ prophy’ ;
antibiotics + analgesics + Q
rehabilitation. =3
Turbinate Placement of the probe, =
Porter et al. 2006 hypertroph RF surgery anaesthesia, and sound USA NA NA NA 32 100% 100% M00% NA NA NA P LA
vp pny from the RF generator >
USA,
Rothstein et al. | 2007 GERD Endoscopy + plication | ENJOSCOPY + SSWUP Bl | Germany, NA NA NA 159 82% 81% @% NA NA NA PRA SE
Belgium m
T
-
_|
>
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: Percutaneous myocardial Setup but no laser o, o 1y 9 o,
2 Salemetal. | 2004 |Coronary disease laser revasoularisation Sctivated Norway NA NA NA 82 96% 98% = %/o 78N 101% 105% P&A NA
3 Endoscopy + setup 3] 1
Schwartz et al. | 2007 GERD Endoscapy + gastroplication | ot needle and thread | Netherlands |~ NA NA NA 60 95% 100% = | So% 54n 106% 11% | PaA SE
4 (Endocinch) loaded = =
- - g2
5 Scolapio etal. | 2001 |  Dysphagia Cathggg%&%;;@"igﬁgﬁon) ndoscapy + bafioon, USA NA NA NA 86 NA na ST A NA NA NA P SE
Barrett's Endoscopy + RF ablation+ Endoscopy + biopsy + o o, 5, o, o, 219,
6 Shaheen etal. | 2009 | BTE0 o biopey £ 6SMOprAYO Smoprazol USA 594% 150% 158% 127 92% 8% | &% NA NA NA P&AN SE
7 Sihvonen et al. | 2013 gggggﬁ’j{gg ”Qreoﬁiggg‘cﬁopni;“a' Arthroscopy and sham | Finland NA 140% 16% 146 100% 100% = | 190% 1127 130% 130% |P&C&A| NA
- Ventriculoperitoneal shunt + ’ U7 T
8 Silverberg etal.| 2008 | AZNEIMErs | pegin imigaton + venirier Identical shunt but USA 171% 120% 20% 230 71% 80% B| =% 256 64% 90% |P&C&A| GA
luid exchange Q
9 Identical implementation ol _a
10 Steward et al. | 2008 Sleep apnea Palatal implants device Withogt an implant USA 968% 448% 348% 100 100% 100% oy ) T 0% 100 100% 100% P&C&A LA
+_antibiotics — |q
11 Percutaneous coronary No placebo \nter\ga‘m(\jond 8_ U; o
’ intervention + percutaneous | but patients were blinde o o o o o
12 Stone et al. 2002 [Coronary disease myocardial laser during the percutaneous USA NA NA NA 141 100% 100% 8 g @O/o 1281 110% 110% P&C&A SE
1 revascularisation coronary intervention n "
3 Stuck et al 2005 Snoring RF surgery of the palate De\ncgovtvgzg"r\g%téad but Germany NA NA NA 26 88% 92% Q g 85% 24N 96% 108% P&A LA
14 Laparoscopy + laser ablation <
15 Sutton et al. 1994 | Endometriosis |+ adhesio\ysti)s‘ + uterine nerve Laparoscopy UK NA 100% NA 74 85% NA % 8 NA NA NA NA P&A NA
ablation oo o
16 Swank etal. | 2003 abdgrr;\riggllcpain Laparoscopy + adhesiolysis Laparoscopy Netherlands NA NA 8% 100 96% 98% g %_4% 100 96% 100% P&A NA
oo
17 Thompson et al.| 2013 Obesity ondoscopic Suturing for Sham USA 465% 168% 100% 77 90% NA & = QA 132 52% 58% PRA GA
18 Thomsen et al. | 1981 |Meniere's disease E%%%gmgp:égosfc Simple mastoidectomy Denmark 100% NA NA 30 100% 100% § 0% NA NA NA P&A NA
19 Endoscopy + papillotome =17 3
) ~|Endoscopy + sphincterectomyjintroduced into duodenum, > =
20 Tooulietal. | 2000 |SPhincter of Oddi|  + ERCP + manometry +  noise made but not cut) +1 - pgyralig NA NA NA 81 98% Na C A NA NA NA P&A SE
dysfunction morphine/neostigmine ERCP + manometry + -
21 provocation test morphine/neostigmine >
provocation test — =
22 van Schie et al. | 2000 Diabetic foot Silicone injection Saline injection UK NA NA NA 28 NA NA E PNA NA NA NA P&A LA
23 el 2
24 Note: NA - data not reported in the reviewed trial; blinded: P - patients, C - care givers, S - surgeons, A - assessors, An — analy@s ; gypes of analgesia: GA - general anaesthesia,
25 SE - sedation, LA — local analgesia; Condition: GERD — gastro-oesophageal reflux disease, RA — rheumatoid arthritis, GI - gastro-intestinal; Intervention: RF - radiofrequency, ERCP
- endoscopic retrograde cholangiopancreatography, PET - Positron emission tomography, MRI — magnetic resonance imaging, C% - d@mputer tomography; Countries: UK — the
26 United Kingdom, USA - the United States of America; Sample-size: / - sample size was inflated to account for potential drop-out, ghe umber given in the table is the non-inflated
27 sample size; Blinding: refers to double- and single-blinding. 2 o
3 o
28 = 3
m ~
29 - 9
>
(9]
30 s 3z
31 3 E
o N
32 S ©
33 2 N
34 : S
35 =4
36 9
37 o
38 g
39 )
40 g
41 m
42 N
~
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>
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