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Objectives of this session

= To understand the importance of critical appraisal

= To understand some of the key issues to consider
when appraising a research study

@ equator
network



Why do we need to critically appraise?

= Itis an integral part of evidence-based medicine

= Because

— large swathes of published reports of clinical studies are
e poorly conducted (poor methodology)
e poorly reported
o authors naturally place lots of ‘spin’ on their results

= Peer review doesn’t infer study quality
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Why Most Published Research Findings

Are False

John P. A. loannidis

Summary

There is increasing concern that most
current published research findings are
false.The probability that a research claim
is true may depend on study power and
bias, the number of other studies on the
same question, and,importantly, the ratio
of true to no relationships among the
relationships probed in each scientific
field. In this framework, a research finding
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factors that influence this problem and
some corollaries thereof.

Modeling the Framework for False
Positive Findings

Several methodologists have

pointed out [9-11] that the high

rate of nonreplication (lack of
confirmation) of research discoveries
is a consequence of the convenient,
yet ill-founded strategy of claiming
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1s characteristic of the field and can
vary a lot depending on whether the
field targets highly likely relationships
or searches for only one or a few

true relationships among thousands
and millions of hypotheses that may

be postulated. Let us also consider,

for computational simplicity,
circumscribed fields where either there
is only one true relationship (among
many that can be hypothesized) or
the nower is similar to find anv of t




= “There are only a handful of ways to do a study
properly but a thousand ways to do it wrong.”

Comments, Opinions, and Reviews

Rational Therapy in the Neurosciences: The Role of the

Randomized Trial
Davio L. Sackerr, M.D., FRCP(C)

SUMMARY How should clinicians select the specific drug, operation, splint, exercise, or conversations
that will best achleve the therapeutic goal for a given patient? This essay will examine three strategies for
dolng so: Induction from our own, Individual prior experiences; abdication to the authority of our teachers
and those who write review articles; and deduction from the reports of randomized clinical trials. By means
of examples from the recent past, the fallibility of the first two approaches will be Ulustrated. Then,
strategies for critically appraising the published reports of randomized trials will be described. Finally, the
reasons why the results of even the proper trials may not be accepted by frontline cliniclans will be
introduced.

Stroke Vol 17, No 6, 1986
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Considerations when appraising a
published study

= Does the study address a clearly focused question?
— PICO

= Did the study use valid methods to address this
question?

= What are the results?

= Are the results useful?
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Study aim and design

= Does the study have a clear aim?
— do these match any pre-specified outcomes?

= Has the study provided sufficient information on
what is known on the topic?

= Is the study design appropriate for the research
question?

= Is there a protocol available

— with a protocol we can check what the investigators planned 7%
against what they actually did
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Sample size

= Was there a sample size calculation?

— if an RCT has no sample size calculation we have no idea if the
achieved sample size is sufficient. We also don’t know what
treatment effect they were attempting to seek.

= Is it clear what assumptions the sample size
calculation was based on?

— is there sufficient information to allow replication?

= Has the study achieved the planned sample size?
— have the authors mentioned this in the article?
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Randomization

= Goal of randomization is to create comparable
(balanced) groups with respect to known and
unknown prognostic factors to allow an unbiased
comparison

= How were the participants randomised to the
intervention?

— Have they mentioned any prognostic factors and whether this
has been included in the randomization procedure?

= Do the randomised groups look similar at baseline
(usually Table 1)?

— Be wary of those that do statistical tests for differences in
baseline characteristics!
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Lancet 2006; 368: 2136-41
See Comment page 2110

Continuous pralidoxime infusion versus repeated bolus
injection to treat organophosphorus pesticide poisoning:
a randomised controlled trial

Kirti S Pawar, Ramesh R Bhoite, Chandrakant P Pillay, Sujata C Chavan, Dhananjay S Malshikare, Saraswati G Garad

Summary
Background The role of oximes for the treatment of organophosphorus pesticide poisoning has not been conclusively
established. We aimed to assess the effectiveness of a constant pralidoxime infusion compared with repeated bolus

Giriraj Hospital and Intensive  doses to treat patients with moderately severe poisoning from organophosphorus pesticides.
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Pawar et al, Lancet 2006

Control group Study group
(n=100) (n=100)
Men 52 57
Oral route of consumption 94 983
Ingestion of diethyl pesticides® 41 23
Ingestion of dimethyl pesticidest 59 77
Intubated during resuscitation 69 63
Median (IQR) age (years) 29 (22-35) 28 (22-33)
Median (IQR) time between ingestion and admission (min)  112.5 (60-0-150-0) 120:0 (90-0-142.5)
Median (IQR) quantity of poison consumed (mL) 15 (10-20) 15 (15-20)
Median (IQR) Glasgow coma score 10(8-12) 10 (10-12)
Median (IQR) serum butyrylcholinesterase activity (IU/L)} 808-0(534-8-911-0)§ 866-0(751-8-939-0)9
Mean (SD) pulse (bpm) 50-5 (7-85) 50-8 (9-35)
Mean (SD) systolic blood pressure (mm Hg) 110-2 (14-72) 116-2 (14-79)
Mean (SD) diastolic blood pressure (mm Hg) 703 (10:78) 74-5(1077)

Data are count (percentage) for categorical variables; mean (standard deviation) for normally distributed continuous
variables, median (interquartile range—25th to 75th percentile) for other continuous variables. *Chlorpyrifos

(40 control, 22 study), quinalphos (1, 1). TDimethoate (45, 65), monocrotophos (5, 6), methyl parathion (6, 5),
malathion (2, 2), fenitrothion (1 control). Normal range: 2710-11510 IU/L. §n=93. fIn=83.

Table 1: Baseline demographic and clinical characteristics at admission
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Problems with imbalance

= Potential loss of credibility

— raises questions on the randomization procedure (and
concealment)

= Analysis requires adjustment
— possible problems, depends on magnitude of imbalance
— not always satisfactory

= Complicates the interpretation of the results
— leaves an air of uncertainty
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COMET Tnial, Lancet 2001

ARTICLES

Effect of low-dose mobile versus traditional epidural techniques
on mode of delivery: a randomised controlled trial

Comparative Obstetric Mobile Epidural Trial (COMET) Study Group UK*

Lancet 2001; 358: 19-23
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COMET Trial, Lancet 2001

Characteristic Traditional Combined Low-dose
epidural spinal epidural infusion
(n=388) (n=335) (n=331)
Age
<19 1 (0-3%) 9 (21%) 3 (22%)
20-24 2 (3%) 110 (33%) 100 (30%)
25-29 131 (34%) 111 (33%) 117 (35%)
30-34 208 (54%) 7 (5%) 6 (5%)
=35 6 (9%) 8 (8%) 5 (8%)
Ethnic group
White 322 (83%) 301 (90%) 298 (90%)
Asian 43 (11%) 24 (7T%) 26 (8%)
Other 23 (6%) 10 (3%) 7 (2%)
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bias. The programme included minimisation to balance
maternal age and ethnicity but unfortunately an error in
the programme that assigned women according to age
resulted in a severe imbalance in distribution between
the groups for age and ethnic origin (table 1). Both we
and the funding body immediately commissioned two
independent groups of national experts in clinical trials
analysis who recommended repeat recruitment of a
further complete sample. This second sample was
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Outcomes

= Do the outcomes (primary and secondary) match
what was recorded in the trial registry and the
protocol?

= All outcomes should be clearly described
— including timing of measurement

= Are the conclusions based on the primary
outcome?

— not uncommon to see authors switch primary and secondary
outcomes (or bring into unspecified outcomes)
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Missing data

= Does the study mention anything about missing
data? Have all participants been accounted for?
— Rarely do studies have complete data on all participants
— What did they do?

e Often unclear (i.e. they don't mention anything)

e More than often those within any missing data will have been
omitted (‘ignored’) from the analysis (so called ‘complete-case’
analysis)

¢ Is there something special about those with missing data?

— If the data are based on a survey, what is the response rate?

e how low a response rate are you willing to accept, before
generalisability becomes an issue?
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= For an RCT have they done an ITT

— Excluding those with missing data violates ITT
e Further problems if the balance of exclusions differ across the
groups
— Implication for sample size calculations
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Flow of participants, analysis population

Assessed foreligibility (n=847)

Excluded (n=542):
No foot pain (n=213)
Declined (n=195)
—= Low falls risk (n=78)
Degenerative neurological condition (n=23)
Use of walking aid (n=18)
Insufficient English (n=15)

1
Randomised (h=305)
|

Allocated to intervention g Allocated to control group (f
Received allocated intervey Received allocated interve

Attended & month assessment (n=134)
Did not attend (n=19):

No reason given (n=5)

Iliness or injury (n=13)

Lack of time (n=1)

Attended & month assessment (n=143)
Did not attend (n=29):

No reason given (n=4)

Ilness or injury (n=3)

Lack of time (n=2)

! {

Completed 12 month follow-up (n=147) Completed 12 month follow-up (n=149)
Did not complete (n=6): Did not complete (n=3):
No reason given (n=3) No reason given (n=2)

Illness or injury (n=3) Died (n=1)
Analysed (n=152)

Analysed (n=153)

Flow of participants through study
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Spink MJ, et al. Effectiveness of a
multifaceted podiatry intervention to
prevent falls in community dwelling

older people with disabling foot
pain: randomised controlled
trial. BMJ2011;342:d3411.




How are the results presented?

= How was the primary outcome analysed?

— Did they actually compare treatments (between arm
comparison)?
— Or did they report only a within-arm comparison?
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THERAPEUTICS BJD British Journal of Dermatology

A cosmetic ‘anti-ageing’ product improves photoaged skin:

a double-blind, randomized controlled trial
R.E.B. Watson, S. Ogden, L.F. Cotterell, J.J. Bowden, J.Y. Bastrilles, S.P. Long* and C.E.M. Griffiths

Dermatological Sciences Research Group, School of Translational Medicine, Faculty of Medical and Human Sciences, The University of Manchester, Oxford Road,
Manchester M13 9PT, UK.
*Alliance Boots Ltd, Nottingham NG2 3AA, UK

Note added after online publication:

Since the publication of this article online on 28 April 2009, the authors wish to recognize the following changes to the
article:

Title: Effects of a cosmetic ‘anti-ageing’ product on photoaged skin

Conflicts of Interest: This study was funded by Alliance Boots Ltd.
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Anti-ageing trial

= 60 patients randomised into two arms

= They reported significance tests within each arm
— Active treatment group; P=0.013
— Control group; P=0.11

— Interpreted as ‘an over-the-counter cosmetic anti-ageing
product resulted in significant clinical improvement in facial
wrinkles’

} No effect size

= However, the two arms were NOT compared
directly

= Therefore their conclusion is incorrect
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THERAPEUTICS BJD British Journal of Dermatology

A cosmetic ‘anti-ageing’ product improves photoaged skin:

a double-blind, randomized controlled trial
R.E.B. Watson, S. Ogden, L.F. Cotterell, ).). Bowden, |.Y. Bastrilles, 5.P. Long* and C.E.M. Griffiths

Damatological Sciences Research Group, School of Tramslational Medicine, Faculty of Medical d Human Sciences, The University of Manchester, Oxford Road,
Manchester M13 9PT, UK.
*Allimnce Boots Ltd, Nottingham NG2 3AA, UK

Note added after online publication:

Since the publication of this artide online on 28 April 2009, the authors wish to recognize the fo]lowing changes to the
article:

Title: Effects of a cosmetic ‘anti-ageing’ product on photoaged skin

Conflicts of Interest: This study was funded by Alliance Boots Led.

Summary

Methods For the patch test, commercially available test product and its vehicle were applied occluded for 12-days
to photoaged forearm skin (n = 10) prior to biopsy and immunochistochemical assessment of fibrillin-1; all-trans
retinoic acid (RA) was used as a positive control. Sixty photoaged subjects were recruited to the RCT (test pro-
duct, n = 30 vs. vehicle, n = 30; once daily for 6-months; face & hands) with clinical assessments performed at
recruitment and l"o].lmviug 1-, 3- & &6-months of use. Twenty-eight subjects had skin biopsies (dorsal wrist) at
baseline and at 6 months of treatment for immunohistochemical assessment of fibrillin-1 (test product, n = 15;
vehicle, n = 13). All subjects received test product for a further 6-months. Final clinical assessments were per-
formed at the end of this open period; 27 subjects received test product for 12-months.

Results In the 12-day patch test assay, we observed significant immunochistological deposition of fibrillin-1 in skin
treated by test product and RA as compared to untreated baseline (P = 0-005 and 0-015 respectively). In the clini-
cal RCT, at é months, compared to baseline assessment, 43% of subjects on test product had an improvement in
facial wrinkles (P = 0-013), whereas only 22% of subjects using vehicle had clinical improvement (P = ns).
Between group comparison of test product and wvehicle was non-significant (P = 0-10). After 12 months, there
was a significant benefit of test product over that projected for vehicle (70% vs. 33% of subjects improving; com-
bined Wilcoxon rank tests, P = 0-026). There was significant deposition of fibrillin-1 in skin treated for 6 months
with test product (mean * SE; vehicle, 1-84 * 0-23; test product, 2-57 * 0-19; P = 0-019).

Conclusion An over-the-counter cosmetic "anti-ageing’ product demonstrated clear benefit over vehicle in fibrillin-1
deposition over a 6-month trial period. There was a corresponding but non-significant trend towards clinical
improvement in facial wrinkles. Clinical improvements in the treated group were increased after a further
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20 Clinical efficacy of a cosmetic ‘anti-ageing’ product, R.E.B. Watson et al.

Summary

Comrespondence
RER Wame
E-mmil: mobel wotsomfEmanchest o ac nk

Accepted for publication
3 April 2009

Key words
Ehrillin- 1, patch-t2 mmy, madomined contralled
trial, wrinkis

Conflias of interest

SPL iz employed by Alimee Boos Lnl._ ke
mmudturr of the commercidly available
prepamtion feied in tis gudy.

Re-use of this azticke & pemmisind & acoordance
with the Cretive Commans Deed, Attribatim
2-5, which does i permit commerinl
exphitatio.

DO 10,1111 /. 1365- 21 33 3009 0921 £.x

Background Very few over-the-counter cosmetic "anti-ageing” products have been
subjected to a rigorous double-blind, vehicle-controlled trial of efficcy. Previ-
ously we have shown that appliation of a cosmetic “anti-ageing’ product to
photoaged skin under occlusion for 12 days can stimulate the deposition of
fibrillin-1. This observation infers potential to repair and perhaps clinically
improve photoaged skin.

Objective We examined another similar owver-the-counter cosmetic ‘anti-ageing’
product using both the patch test assay and a 6-month double-blind, randomized
controlled trial (RCT), with a further 6-month open phase to assess clinical effi-
Methods For the patch test, a commercially available test product and its vehicle
were applied ocduded for 12 days to photoaped forearm skin (o= 10) prior to
hiopsy and immunchistochemical assessment of fibrillin-1; all-trans retinoic acid
(RA) was used as a positive control. Sixty photoaged subjects were recruited to
the RCT (test product, n = 30 vs. vehicle, 0 = 30; once daily for ¢ months, face
and hands) with clinical assessments performed at recruitment and following 1,
3 and & months of use. Twenty-eight volunteers had skin hiopsies (dorsal wrist)
at baseline and at 6 months treatment for immunohistochemial assessment of
fibrillin-1 (test product, n = 15; vehicle, n = 13). All volunteers received the test
product for a further 6 months. Final dinical assessments were performed ar the
end of this open period.

Bsults In the 12-day patch test assay, we observed significant immuno-
histological deposition of fibrillin-1 in skin treated with the test product and
BA compared with the untreated baseline (F = 00005 and 0-015, respectively).
In the dinical RCT, at & months, the test product produced statistically
signifi@nt improvement in fadal wrinkles as compared to baseline assessment
(P =0013), whereas wvehicle-treated skin was not significantly improved
(F=011). After 12 months, there was a significant benefit of the test
product over that projected for the vehide (70% ws. 33% of subjecs
improving; combined Wilcoxon rank tests, P = (+026). There was significant
deposition of fibrillin-1 in skin treated for & months with the test product
[(mean # SE) wehicle 1-84 £ 0-23; test product 257 £ 0019 ancova
P=0-019),

Condusions In a double-blind RCT, an over-the-counter cosmetic “anti-ageing’
product resulted in significant clinical improvement in facial wrinkles, which was
azsociated with fibrillin- 1 deposition in treated skin. This study demonstrates that
a cosmetic product can produce significant improvement in the appearance of
wrinkles and further supports the use of fibrillin-1 as a robust hiomarker for the

All tissues, regardless of body site, are subject 1o intrinsic age-
ing, the result of the pasage of tme. Few clinically apparent
changes ovar in inmingdeally sged ddn untl the individual is
aver 70 years of age at which point fine wrinkles become
spparent.” Skin, more than any other argan, & also subject
to environmental influences which cn lead to exwinsic
sgeing. One such environmental fctor is chronie exposure o
sunlight which resulis in phenotypic changes termed photo-
speing—inevitably a combination of intrnge ageing and

photodamage. By comparison with nrinsic ageing, photoaged
skin is rough, dyspigmented and exhibits both fine and deep
wrinkles ™ Histological examination of trinsically sged skin
reveals atrophy of the dermal extracellular matrix (BCM), with
reduced levels of collagen and elasin* Photoaged skin has a
different BCM marphology with solr elasods—the deposition
of dystophic elastic fibres in the demmis—being a prominent
hisological feature.” Photoaped denmis contains significanily
reduced lewels of collagen types T and T1L° fewer anchorng
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Clinical efficacy of a cosmetic *anti-ageing’ product, R.EEB. Watson ef gl g2

fibrik at the dermal-epidermal junction (DEJ; collagen \l']IJ,I
and loss of the fibrllin-rich microfibrillar architecture in the

papillary dermis ® These remodelled apeing phenotypes are
thought in pant to be due to inresed cutameos expression

of matrix metalloproteineses (MMEPs).

Topical retinalds are used a5 the dinical, evidence -hased “gold
standard’ for the teament of photcaged skin.'® Mumerous
studies have shown the reparative effecs of topical application
of all-tram retinoic acid (RA), which inchides the partial resiora-
tion of collagens I, '¥ and VI'* and restoration of the fibril-
lin-rich micrafibrillr network."® These BCM clhanges, ogether
with reduced MMP expression may in panm explain the dincal
improvemem of photoaged skin produced by topical retin-
alds"*'® We showed previcusly, ina 12-day occluded patch
test assay, that a specific cesmetie ‘ant-ageing” produet also has
the ability to stirulte the accurmubtion of fibeillin-1."*

Although prescriptiion retinoids can affect these significant
dinical and histological changes in photcaped skin there is
acant evidence that any of the plethora of cosmetic ‘ant-
ageing’ pmducs can produce similar effecs. We fimidy
examined whether another, similar cosmetic ‘anti-ageing”
product can mnduwce sccurmulation of fibrillin-1 in photosped
skin using the patch test protocal. We then investigated the
same product in 2 riporows  double-blind, randomized
contralled trial (RCT) to acertain whether or not s use
resulis in a clinically detectable benefit.

Methods

Test products

A commmercially available produc provided by Alllance Boots
Lid {(Mo? Protect & Perfect Intemse Beauty Serum™; Alliance
Boots Lid, Mottingham, UK) was investipated in these sudies,
together with a vehide formulation. The product is a water in
silicone ermulsgon with glycerine and other emallients and a
oomplex of ‘ant-sgeing” ingredients comprising nanaral
extracts and peptides: sodium aseorbyl phesphate, Pase geseny,
Morns  dba, lopme alle, tooopheral, palmitoy] oligopeptide,
palmiteyl tetrapeptide-7, Malicage sativ and retiny]l palmitate.
The wehicle was of identical camposition, but withow the
oomplex af ‘anti-apeing’ ingredients

in vivo patch test study

Ten healthy but photosped volunteers were recruited (four
men, six women, age range 6176 years) and subjected
to an extended 12-day paich test my.’g Test substances
(wehicle and test product 20 pl) were applied sepamtely to the
extensor photoaped spect of the forerm under standard 6-mm
diarmeter Finn chambers (Scanpore, Tuukul, Finknd). In add-
ition, an arex was lefi untreated but was ocduded to provide a
haseline control sample. Test products were applied 1o clean skin
an days 1, 4 and 8 of the msay. R& (0-025%; Retin-A" cream;
Janssen-Cilag Lid, Beerse, Belglum; 20 pL) was applied to an
unireated site on day 8 and left im sitn for 4 days to avold

potential complcations of iritncy cased by extended occlu-
sion. On day 12, the Finn dumbers were removed and 3-mm
punch biopsies were obtyined under 1% lignocaine local
ansesthests from each test site Biopsed tsue was embedded
in optimal cutting temperature compound (‘I’!Isme—T&o: Miles
Labaoratories, Elkhart, TN, UL5A)), sap frozen in liquid nitopen
and stored at =70 *C prior to immunochigochemical analyses,
The Narth Manchester Local Research Ethics Cormnmittes a pprowed
the study and all subjects gave written, informed consent.

Slide preparation

Frogen sections were prepared at a thidmess of 10 pm (OTF
aryosat; Bright Instruments Lid, Cambridge, ULE.) and moun-
ted anto gelatin-coated shdes prior to higological analysis.

Immunohistochemistry

Immunohistochemisry was performed as previosly des-
cribed to identify a panel of BCM molecules ar remodelling
enzymes in fropen sections from the 12-day patch test asay
and from the RCT. Primary antbodies were applied ovemight
at 4% These wer: mouse antihuman fibrllin-1 (clone
11C1.3; Necmarkers, Union City, CA, TS A} diluted 1 : 100;
rat antthuman procollzgen-1 (pCT) (clone M-58; Chermicon
International Inc., Temeculs, CA, TS A) diluted 1 : 1000; ar
mouse antthuman MMP-1 (Oncopene Research Products, Bos-
ton, MA, USA) diued 1: 100, Negative contrals were by
incubation of isotype sera at the appropriate concentration or
omisgon of the primary antibody. Sections were washed in
THES prior to incubation with the appropriate blotinylated sec-
ondary antibody for 30 min Antibody staining was visualized
using a well-chamaerzed Immunoperoxidase reaction (Vecta-
Srain™ Elie ABC systemn; Vecor Liborstories, Burlingame, CA,
USA) utlizing Vecor SC™ chromopgen. Following light
counterstaining with mucdear famt red, sections were serially
dehydrated and permamently mounted. Stained sections were
randormized, blinded and examined on a MNiken OFTIFHOT
micrescope (Tokyo, Japan). The degree of immmunastaining for
fibeillin-1 and pCl was msessed 25 previousy described 150%
In brief, a five-point semiquantitative scale was 1med where
0 = no staining and 4 = maximal stdning within the experi-
ment. The mumbers of epidermal kemtnocytes positive for
MMP-1 were quantified per high-power field (hpf, x 400).
Four sections (induding control) were examined per subject,
per site, per treatment and the average soore caloulated.

Randomized controlled trial

Sixty healthy but photosped volunteers were recruited to this
study (11 men, 4% women; age range 4580 years). All test
products were supplied in identically packaped, coded con-
tainers 5o that the investipators and subjects were unaware 5
to the meatment. Subjects were randamly allocated to self-
treatment with either the vehicle formulation or the test prod-
uct as described by a randomization progrrmme (StatsDirect

© 2009 Boots Company Pe » Briti Josrmal of Dermatabgy 2009 161, ppél19—$26
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Lid, Altrincham, UK.} and instructed on the use of their allot-
ted cream—daily evening application to the entire face and
dorsa of the hands, induding the wrists and extensor forearm,
for & months, Clinical asessments of the skin of the face and
dorsal hands were performed for all paricipants at haseline
and following 1, 3 and 6 months of produc use. The follow-
ing four parsmeters were amemed at each vist: fine Ines and
wrinkles, dyspigmentation, overall dinical grade of photoape-
ing and wetile roughness. The degree of fine lines and wrin-
kles, dyspigmentation and the owerall level of photosgeing
were scored according to the wel-characterized Griffithe
photonumerie scale for photoaged skin ™ The acale ranges
from 0 to &, where 0 represents no evidence of photosgeing
and & represents the mos severe photoageing. Pigment was
msessed on 2 similar 0—8 scale, where 0 denotes a uniform
coloration of the sdn with absence of photoageing -related
colour change and 8 represents severe dyspigmentation. Like-
wise, tactile roughness was scored on the treated arex from 0
to &, where 0 represemts totally smooth skin with no rough
patches and 8 represents very roughened skin

In addition, 18 subjects provided 3-mm skin biopsies from
the dorsal wrist at the beginning and end of the &-month
study period (wehicle formulation, = =13 test product,
8 = 15). These blopsies were evaluated for the expression of
fibrillin-1 in the papillry dermis, = previoudy deseribed '
All the subjects were monitored for the occurrence of seriows
adverse events up to, and induding, 28 days after their
involvernent with this study. The Salford and Trfford Local
Research Ethics Committee approved the study and 21l the sub-
jects gave written, infarmed consent.

Statistical analyses

In vivo patch test study

Differences in the amount of fibrilin-1 inmmostaining
produced by the vehide and test product were asessed for
significance using the repeated messures analysks of varlance
(o). Resulis were considered sipnificant if P < 005 (95%
confidence level) and were calculited using SPES+ v 11.5 soft-
ware (SPSS Inc., Chicago, IL, US.A).

Randomized controlled trial

Climical amecoment Amalysiz of covarance (ancowa), using the
haseline 2 cowariate, was used to ames the 6-maonth data
Linear regression analysis was used to extrapalate the vehicle
response o 12 maonths, thus allowing direat comparkson with
the test product, validity confirmed by the Monte Carlo simm-
lation. ™ As all velunteers used the tes product in the final
& maonths, the 12-month clinical ssesanent data were analy-
sed using a combimaton of Wilcoxon's matched pairs signed
rank and rank sum tests, to glve an overall P-value

To-wse biopsy samples, avoova was performed, using the haseline
2 covariate 1o ssess changes in the depasition of fibrdlin-1 in

the papillary dermis, with significnce taken at the 95% confi-
dence level (SAS 9.1; SAS Instirute Tne., Cary, NC, USA).

Results

in vive patch test study

RA (the dinical *gald standard’) produced 2 spnificant deposi-
tion of fiteillin-1 in the papillary dermis compared with that
observed at baseline (P = 0-015). Application of the vehicle,
fallowing the 12-day patch test assay, produced Lule effect an
fibrillin-1 depostion (P = 0-05). However, application of the
test product resulted in 2 significant deposition of fibeilin-1,
the sccumulation being at 2 similar level to that olserved
using KA (mean + SE) (haseline 1-27 + 0-11; wehicle formu-
lation 1-70 £ 0-17; test product 264+ 022, F = 0-005; RA
251 % 0-28, P = 0015; Fig. le). As in previous sudies,'®
treatment with KA had litde effect on deposition of pCT ar an
the expression of MMP-1 in the epidermis (Table 1).

Randomized controlled trial

Clinical assessment

At 6 months, the test product produced sttaically significant
improvemnent in facial wrinkles 3 compared to baseline amsess-
ment (F =0013), wheress vehicletreated skin was not sig-
nificantly improved (F= 0-11). 43% of the subjects who had
recelved the test product showed an improvement in facial
wrinkles compared with the haseline ssessment, whereas only
17 aof the subjects receiving the vehicle showed improve-
ment compared with haseline (Fig. 2). Use of the test product
produced a dinically significant improvement in facal wrin-
Kes after 12 months of use, with a sttstically sipnificant
between-groups benefit of test product w. the vehicle (test
product, 70% of sibjects improving compared with vehicle,
3¥ bmproving; combined Wilcoxon rank tests, P = 0-026)
(Ag. 2). Mo benefis of the test produc were seen
far improvement in mottled dyspigmentation. Use of elther
farmmulation  produced an  improversent in skin  texture
over that recorded at haseline (vehide, P = 0:001; test prod-
uct, P = 0001}, but the test farmulation did not perfarm sig-
nificantly better than the vehice (datx not shown; P = 0-712).

In-use biopsy samples

The test product produced a significant accumulation of fibril-
lin-1 in the papillary dermis of photosged skin at 6 months
compared with the vehicle {mean + 5E) (vehicle formmlartion
184 + 0-23; west product 357 + 0-19; swoova, P = 0019,
Fig. 3).

Discussion

We show here, for the fist time, that 2 commercially avail-
able ower-the-counter ‘antiageing” product improves the

B 2009 Boots Company Plc & British Joumal nJ]:tr-ﬂzlw’ 2009 161, ppréld—416
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Fibrillin staining, ordinal scale
n

All-trans RA

Fxgl ﬁhrihndxmmﬁh!karedqxx:dmulpo&n anddhnslmmcaad(u)-uuudhmnshn::ha'vnxmpm:hmamy

graphs showing fibrillinrich microfibrils ( ) in phowagy forearm following the ded 12-day
paz:hompmmod @) basdne (b)whde (€) test product (d)Th:punvemd(MlS%M)wnapp\:edh4daysbavmdbumfd
side-effecss. Original magnification X 400. (¢) Quantification of fibrillin-rich microfibrils following the oaluded mtch test asay with vehicle, test
product or the positive control (RA), pared with the baseline. We identified significantly more fibrillinrich microfibrik with both the test
product (#% = 0-005) and RA (*P = 0-015).

appearance of facdal wrinkles when wsed in the long term.  improvement in the appearance of photoaged facial skin.

This improvement is associated with restoration of fibrllin-1,  The wial was executed to the highest standards, with study
the matar cnmmanent af fihrllinodeh micrafibrile in neaduet- creame orvled and mndoamized ar camwe  and with the
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Table 1 Expression of extracelular matrix

ECM camponent  Baeline Vehicle Test product 005% RA (ECM) molecules in photoaged skin
following 12-day coclusion with a cosmetic

Fibrillin.| 1274011 1703017 264 £022%% 251 4028% e T fem
pa WS EOIS  264E015 2701013 263 4 021
MMPI feelle/bef) 11SE479 14034136 12724141 14372125

- (a) 100 - -

POINTLESS POINTLESS SOINTLESS

BUTTON BUTTON BUTTON

warning: paintless warning: paintless warning: pointless

=cdFrriosirs

2P PR OT Ta0IT WHIKES, TS Lproverent o e e Diselne, e (e proauct aid Jead 10 4 Dolceable ol
appearance of fackal wrinkles became signifiant only after cal improvement In fackl wrinkles (P = (0-013) In 43% of
12 months of daily product use camparing between groups. treated individuals after 6 months, compared with only 22%
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of those meated with the wehicde where there was no signi was our belief that 2 combimaton of ingrediems with a

ficamt iroprosvemnent in appearance (P = O In a cornpard tes koown to address the multiple changes which oocur

san between groups, this improvernent was not statistically photoaged skin (degmdation of collagen and ehsin, ihe
| | |

=1 There was also no

sample size
alculation and the
We outcomes were

how unclear EWo

groups.

containg the retinal ester, retiny]l palmitate, topether with nat

ural plamt exiracts, pepides and lipopepitkdes amd antioscds mes.
I Pl . 8 References
Oither authors have shown evidence for the mle of many of
these commete ingredients in protecting spainst mechanizmns 1 Lavker BM, Zheng PS, Dong G. Aged skin: a study by light, tans
that lead to dermal degradation, such a5 incressed MMP activ mision electron, and scanning electron micros mpy. ] Taest Diematol
L387; BB 44s—51s.
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The £19 anti-wrinkle cream set
to cause a stampede at Boots
after scientists claim it DOES

actually work

By FIONA MACRAE FOR THE DAILY MAIL

UPDATED: 1706, 3 May 2005
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Two years ago, Boots produced a wrinkle
cream so effective that stores sold out in a
day.

On Thursday, when its latest product hits
the shelvas, the high street chemist sets
out to show customers it has done it
again.

Admed at mature skin withh more wrinkles
than its sister lotion, Mo7 Protect &
Perfect Intense Beauty Serum is said to
be twice as good as normal moisturisers
at plumping up the skin and smoothing
Sner v wrinkles

»

Wiew comments

@ equato

And Boots is offering proof. A vear-long
study at Manchester University found that
7O per caent of those who used the £19.75
cream for a yvear had fewer, finer lines, the
British Journal of Dermatology reported.

network

Protect
& Perfect
Intense
EBeauty Serum

Imtapendenily prosen 1o
--_-m s s wlresiore,
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Protect
& Perfect
Intense
Beauty Sarum




I'm convinced...

ILINCIUGES VITamin A ana exiract T upin. And wnile e orginai Frotect & Fermect Serum
and the new cream share some ingredients, there are crucial differences. The original
cream uses 'pentapeptides’ - groups of five amino acids - to trigger the rejuvenation of

skin.

I.eft, a volunteer's eye before applylng Boots' Intense serum, rlght the eye
following a year's daily application of the cream

The Intense versinn which has actually heen an sale far 18 manths uinder the name
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How are the results presented?

= How was the primary outcome analysed?
— Did they actually compare treatments (between arm
comparison)?
— Or did they report only a within-arm comparison?

= Were relative or absolute risk differences
presented?

— Results can appear to look more impressive if only relative risk
differences are reported (Mayor BMJ 2002)

e "if a disease kills two in every million people, a drug that
reduces the death rate to one in a million would give a relative
risk reduction of 50% which appears to be a major benefit.
However, the absolute risk reduction would only be oneina
million”
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Statistical significance

= Remember

— Statistical significance does not necessarily imply clinical
significance

— ‘Not significant’ does not equate to ‘they are the same’
— Statistical significance may be due to large sample size

— Statistical insignificance may be due to small sample size
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Systematic reviews/meta-analyses

= Did the search include both published and
unpublished material? English/non-English studies

— Were authors contacted for additional information not presented
in the published article?

= Were the criteria to select the studies appropriate?

= Has a risk of bias assessment been carried out?
— Were results of the risk of bias used in the analysis?

vvvvvvvvv



Systematic reviews/meta-analyses

= Did more than one person screen the studies,
extract information and evaluate risk of bias from
the primary studies
— Deciding which studies to include requires judgment
e Mistakes (random errors)
e Bias (systematic errors) } Multiple extractors reduces errors

= Were studies sufficiently similar (homogenous) to
meta-analyse?

= Were there a sufficient number of studies to
meaningfully meta-analyse?

vvvvvvvvv



Journal Clubs

= Regular meetings to discuss and critically evaluate
scientific articles
— shared learning experience
— but it is only beneficial if there is discussion amongst the group

= Usually, one person will present a summary of the
article

= Good way to discuss issues ideas and gain
understanding of current topics

— keep up-to-date with the literature
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| THOUGHT THE MAIN
HWYPOTHESIS WAS WELL
ARGUED BUT TWE
EXPERIMENTAL METMOD
LACKED SOME RIGOR,
ESPECIALLY TUE VALL-
DATION SECTION,

YES, | THOUGHT THE
RESULTS COULD HAVE
USED A MORE STRICT
INTERPRETATION, ALSO,

THe CORRELATION EQUA-

TIONS SHOULD WAVE

BEEN NORMALIZED,
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Summary

= Don’t always believe what you read
= Are primary (and secondary) outcomes clearly
specified
= Check sample size assumptions and whether the
study recruited enough participants
= Check if all participants are accounted for
— In an RCT, are the two groups comparable
— Have they done something sensible about missing data

= Any evidence to suggest selective reporting

— i.e. didn't analyse pre-specified outcome, or placed emphasis
on secondary outcome over primary outcome
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Useful links & reading

= Critical Appraisal Skills Programme (CASP) www.casp-uk.net

= BMJ Statistics Notes

—  www-users.york.ac.uk/~mb55/pubs/pbstnote.htm

= How to read a research paper (Trish Greenhalgh BMJ series)

—  www.bmj.com/about-bmj/resources-readers/publications/how-read-paper

= Vickers AJ. Clinical appraisal: how to read a clinical research paper. Complementary
Therapies in Medicine 1995; 3: 158-166.

= Heneghan C, Perera R. The essentials of critical appraisal of randomized controlled trials.
The Foundation Years 2009; 5: 9-12.

= Schriger DL, Cooper RJ. Achieving graphical excellence: suggestions and methods for
creating high-quality visual displays of experience data. Ann Emerg Med 2001; 37: 75-87.

= Stratton IM, Neil A. How to ensure your paper is rejected by the statistical reviewer. Diab
Med 2005; 22: 371-373.

= Joannidis JPA. Why most published research findings are false. PLoS Med 2005; 2(8): e124.
= Young JM, Solomon MJ. How to critically appraise an article. Nat Clin Pract 2009; 6: 82-91.
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