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Abstract: Inthe age of evidence based decision making through a sgtiteraview of the literature, statistical meta-analysis been
extensively used to synthesise published summary data ariiawpar topic of interest from a number of independendigtsiin order to
make credible and scientifically valid conclusions. Themudjective is to estimate the common effect size as a potégidtic for any
selected outcome variables from the relevant data. Therseweral issues concerning the quality and type of the ghadi summary
statistics and inherent heterogeneity among the estirnéthe effect size across the studies. This paper coversa@stimators of the
common effect size and some of their major impacts in megdyais through redistribution of weights to the individsalidies. Some
examples from recent literature on cancer research stadéegsed to illustrate the alternative estimators and géstheir usefulness
in analysing data from randomised controlled trials in mid.
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1 Introduction highlighting the urgency of an issue or problem which
requires immediate attention, sharing of information
Evidence based decision making is no more limited to@mongst other members of the public sector, potentially
medical and health studies, although it is yet the most€duce government expenditure (which may otherwise be
frequently used technique in those fields. It has found itsdirected into ineffective policies or programs), and fipall
place in social sciences, education, agriculture, and manproducing an acceptable return on the financial
other disciplines. Government departments andnvestment through decmons that are characterised by
international agencies are increasingly relying on thetransparency and accountability.
evidence based approach to undertake, analyse and The systematic review process ensures that all
evaluate programs and projects. Systematic reviews argelevant studies are considered and properly evaluated to
the key to evidence based decision making. Recently thextract all the information to be used in the evidence
daily Guardian of the UK published an example of how based decision making. A significant part of the
the government is using and emphasising evidence basesystematic review is the literature review that focuses on
decision making (sed]). the research problem/topic based on all relevant
There are obvious advantages of using an evidenc@ublications identified from a search of electronic and
based approach to policy making and many researcherngrinted sources. The aim is to locate and access all related
have come up with valid arguments supporting its materials, critically scrutinise and appraise them to
application throughout the policy making cycle. Some of synthesize all the research evidences relevant to that
the key benefits (cfJ]) of using an evidence based topic. Systematic reviews of related published
approach to policy making include ensuring that policiesrandomized controlled trials are crucial to evidence based
are responding to the real needs of the communitydecision making in medicine and health sciences.
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Evidence based medicine (EBM) is an approach inproposed and are in practice. The Cochrane Handbook
medicine that aims to optimize decision-making by (see B]) outlines eight general steps for preparing a
emphasising the use of evidence from well designed andystematic review: (1) Defining the review question(s)
conducted randomised controlled trials. It uses evidenceand developing criteria for including studies, (2)
from the outcomes of systematic reviews and randomise®earching for studies, (3) Selecting studies and collgctin
controlled trials as opposed to weaker types of resultdata, (4) Assessing risk of bias in included studies, (5)
from research based on case-control and observation#lnalysing data and undertaking meta-analyses, (6)
studies. Results obtained by meta-analysis form a cruciahddressing reporting biases, (7) Presenting results and
part of many evidence based decisions as it providessummary of findings” tables, and (8) Interpreting results
objective and strong evidence based on the publishednd drawing conclusions.
data. The summary statistics on various outcome
variables are gathered from the published studies as part
of a systematic review of the literature on a topic of 2 Study quality standard
interest. Meta-analysis enables pooling of results of

independent studies on a particular topic. The final pooleq ;| recently the common practice was to use the criteria
effect size of any relevant outcome v_arlable is taken to bey by the Quality of Reporting of Meta-analyses
the results produced by meta-analysis. (QUOROM) (cf. M]) statement to select studies for
meta-analyses. This is now replaced by a more updated
) ) and rigorous set of criteria known as the Preferred
2 Systematic Review Reporting of Systematic Reviews and Meta-Analyses
(PRISMA) statement (se€b]). There are many quality
In the evidence based decision process the systematigcales for studies included in a meta-analysis, and one of
review of the literature plays a pivotal role. To ensure them is the Jadad score (c6]] used to assess the quality
coverage of all relevant publications on the topic of of rendomised controlled trials. The scale ranges from
interest for a given period of time extensive search iszero to five, zero being the lowest quality and five being
conducted on the all available electronic databasesthe highest achievable quality based on reporting of
published journals and conference proceedings in all orandomization, blinding, and withdrawals reported during
selected languages. The search keywords and phrasése study period.
must include all possible combinations and synonyms in
order to capture all studies published. In a medical study
search is also needed on the name of the disease and thegtgtistical meta-analysis - quantitative
type of treatments in place. analvsis
As an example, in a recent study on "Suture y

cruroplasty versus prosthetic hiatal herniorrhaphy for . - .
pasty b phy Meta-analysis is a statistical method used to estimate

large hiatal hernia” (cf extensive searches on ) . .
9 (cf 1) é:é)mblned or common effect size of the outcome variables

databases such as PubMed, Medline, Embase, Scien . : ) .
Citation Index, Current Contents, and the Cochranel &Y randomised control trial or independent studies

Central Register of Controlled Trials were conducted.Thea'm'r.‘O? to estmjat?_f'the sarple paraTeters. lThe method
search used medical subject headings (MESH); "hernia,ProVId€s a scientiic mechanism 1o pool summary

“hiatal”  "hiatus.” "paraoesophageal/paraesophageaﬁta.tisucs from independent studies_ and to compute an
hernia”’ ”Iaparos’copic repair, "comparative study,” estimate of the common effect of interest. The results

"orospective studies” "randomized/randomised from the poolgd data of independent stuc_;lies are used to
controlled trial” "random allocation” "clinical tridl and make conclusions on the outcome variables. From a

"Human”. Furthermore searches were extended to thet@listical view point, meta-analysis enables incorponat
bibliographies of all the included primary studies and ©f Summary data from independent studies/trials on the
existing reviews by hand for additional citations. S8Me tOpPiC. The increase in sample size in the

Moreover emails to the original authors of some of the meta}éanalysmh due to ao!dlng ? nE[meferthof studies,
trials were sent for clarification of data and to obtain PFOVId€S much moré precise estimate of the common

unpublished, missing or additional information on various effetct S'Z? and |ncrea?es thfe power .Oft sta}[u?tut:.al Te‘;ltsa In
OUtCOMe Measures. meta-analysis application of appropriate statistical eio

for the outcome variables is absolutely essential to reach

the correct conclusion. The choice of a fixed effects

. . . . model (FEM) or random effects model (REM) depends

2.1 Sepsand actionsin systematicreviewsand o the assumption that the common effect is fixed or

meta-analyses differs from trial to trial.

In the FE model the inverse of the sample variance is

To ensure the quality of the studies included in theused as weight in the calculation of the estimate of the
meta-analysis various steps and procedures wereommon effect size, and the subsequent confidence
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interval (Cl). This leads to higher weights to studies with unfavourable outcomes. To detect publication bias in
more precise outcomes or less spread. Under this modeimeta-analysis funnel plots are used. This plot indicates
larger studies gain higher weight than the smaller studiespresence of publication bias if it demonstrates asymmetry.
This estimator is inappropriate for heterogeneous studies
as it under estimates the statistical error.

In an attempt to address heterogeneity the RE model.1 The estimators of common effect
weights are calculated as the inverse of the sum of the
sample variance and the between studies variance. Consider a meta-analysis bindependent studies. Léf

The recently proposed inverse variance heterogeneitpe the true effect size of an outcome variable for jtre
(IVhet) estimator (se€d]) redistributes weight as with the - study andd; be its estimate. Let the common or average
FE model. But unlike the FE and RE model basedeffect be6, and the individual study effect, &,,... &
estimators, the IVhet estimator solves the problem of Ovel'depart from 6 with random and/or Systematic errors.
dispersion and is a better estimator than the RE estimatoryrthermoref is estimated from the estimated effect size
in terms of mean squared error (MSE) criterion. . Also theof the k studies using an empirically weighted mean

coverage probability of the CI of the common effect size gstimatord,, . This estimator can be quantified in terms of
based on IVhet estimator remains much closer to thgis gifference from the non-empirically weighted

nominal level than that of the RE model estimator. arithmetic mean estimator,

=~

>

1)

Il

4 Estimation of common effect size Oam =

Il
.

Statistical meta-analysis uses summary statistics such &Y the following expression
mean and standard deviation of the outcome variables

from the published articles to estimate the common effect, K 1\ /¢ =

size. The estimation of the common effect size in the = BAw ¥ > (Wj - E) (51 - GAM)

meta-analysis depends on the type of the outcome N =1

variable of interest. For binary (categorical) outcome = 6am +Kkp,50w03 (2)
variables the point estimate of the effect size is based on Lz
the odds ratio or relative risk or risk ratio, and the reIatedWh.ereUS andoy are the standard deviation .5f and the
confidence interval (Cl) is based on the samplingV&IgNs, and,; is the coefficient of correlation between
distribution of their logarithm which approximately the weights and the effect estimates. For the FE model, the

normally distributed. A slight adjustment is used for sail Weighted inverse variance estimator,
with zero cell counts to avoid division by zero. The
estimation of effect size for the quantitative/continuous Bvhe =
outcome variables is normally based on weighted mean
difference (WMD) when all trials use the same unit of ]
measurement, and the standardised mean differendgas weights
(SMD) when different unit of measurements are used by %
different trials. In both cases the Cl is constructed based Wi= ok 1 (4)
on the normal distribution of the WMD or SMD. 2j-1 Vi
The forest plot summarises all the numerical TESU|tSWherewj sums to 1, and the sampling error variance of
and represents the confidence intervals of individuakhe estimator of théth study isvj . The arithmetic mean
studies as well as the common effect estimate ofestimator, as in (1) is unbiased. But, is a biased estimator.
meta-analysis with a diamond showing the actual positionrHowever, the FE estimator does improve over the
of the ClI of the relevant mean effect measure. From thearithmetic mean estimator because the weights don’t just
forest plot one could observe any trend towards aincrease the bias, but (by doing so) they also make the
particular intervention as well as finds out if the effect variance of the estimator much smaller and trade off this
size is statistically significant. If appropriate subset pias.
analysis is also included in the forest plot to investigéte i Under the RE model the weighted estimator is defined
there are significant differences of the effect size withings
any subset of studies. Often sensitivity analysis is also A
undertaken to find out how sensitive the estimate of the Bre =
common effect is with respect to one or more studies !
included in the meta-analysis. where the weights are
Another issue in meta-analysis is the publication bias.
This occurs because of selective publication of the
outcomes of the research that favour the sponsor’s V\rJk = ! I (6)
proposition, and ignores the ones with negative or 2i=152
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Table 1: Summary of the three alternative estimators of the

common effect size

IVhet RE AMhet
: z ;
Weight  wj= 1t  wi=
9 i R W_z,-:l# k
. ~ k & A K wWid A ~
Estimatorfyhe = ﬁlezlw‘ % Bre = 220 Gy = %Zlle 5
i k 42 1 kK vi+r?
Variance 5¥_; w(vj +12) T sk Ut
i

Table 2: Summary of all the RCTs included in the study

Authors Year/Country Type of Study Number of Patients
D1 D2
Dent et al 1988/ South Africa RCT 22 21
Robertson et al 1994/ Hong Kong RCT 25 29
Bonenkamp et al 1995/ Netherlands RCT 513 483
Cuschieri et al 1999/ UK RCT 200 200
Degiuli et al 2004/ Ttaly RCT 76 86
Chew-Wun Wu et al 2006/ Taiwan RCT 110 111
Total 946 930

Table 3: Summary statistics of the outcome variables under RE

model

Outcome Variables

Pooled OR

or WMD (95% CI)

Test for overall effect

Test for heterogeneity

p-value

p-value

172 Index

Length of hospital stay -5.67 (-9.83, -1.51) -2.56 0.01 36.34 0.0001 86.2% [72.2%:; 93.2%]
Complication rate 0.42(0.27, 0.66) 433 0 11.85 0.0369 57.8% [0%: 82.9%]
Anastomotic leak rate 0.40 (0.25, 0.63) 4.13 0 1.72 0.8868 0% [0%; 26.1%]
Re-operation rate 0.33(0.15,0.72) 223 0.023 3.52 0.3179 14.8% [0%; 87%]
30-day mortality rate 0.59 (0.40, 0.85) 5.14 0 1.86 0.8684 0% [0%; 31.7%]
S-year survival rate 0.97 (0.78; 1.20) 9.03 0 1.67 0.797 0% [0%; 50.1%]

with 2 = vj + 12 in which v; is the sampling error

variance andt? is a moment-based estimate of the
between-studies variance, which is assumed to be &
constant for each study. The variance of any weighte

estimator is given by

var (By) =
i

=~

J

1

wAvar

(9)

()

Length of Hospital Stay

Study | - WMD (95% Cl) % Weigh
Dent et al 1988 — | -3.70 (-8.28, 0.88) 16.49
Robertson et al 1994 | —— -24.25 (-32.51,-15.99) 11.37
Bonenkamp et al 1995 — -4.00 (-8.39, 0.39) 16.77
Cuschieri et al 1999 —a -5.00 (-8.93,-1.07) 17.41
Degiuli et al 2004 4| 060 (-2.11, 3.31) 1897
Chew-Wun et al 2006 e 3 -4.60 (-7.29,-1.91) 18.98
Overall ’ -5.67 (-9.83,-1.51) 100.00
Q=34.32, p=0.00, [2=85% :
—éO —éO —1‘0 0
Length of Hospital Stay

Study |- WMD (95% Cl) % Weigh

Dent et al 1988 —&— | -3.70 (-8.28, 0.88) 10.50
Robertson et al 1994 | —&—— -24.25 (-32.51,-15.99) 323

Bonenkamp et al 1995 — -4.00 (-8.39, 0.39) 11.46

Cuschieri et al 1999 — -5.00 (-8.93,-1.07) 14.27

Degiuli et al 2004 | 060 (-2.11, 331) 30.11

Chew-Wun et al 2006 R 3 -4.60 (-7.29,-1.91) 3043

Overall ’ -3.56 (-8.19, 1.06) 100.00

Q=34.32, p=0.00, 12=85% '
20 20 0 0
WMD

Fig. 1. Forest plot of length of hospital stay under RE (top) and
IVhet models (LHS favours D1)

4.2 Heterogeneity issue

The heterogeneity of the estimated effect size for differen
studies is often a major issue in meta-analysis. The
obvious reason for heterogeneity is the sampling
error/variation due to random causes. But in case of the
independent RCTs there is additional variation due to the
differences in the quality of the trials such as the hospital
environment, surgeon, equipment etc and the associated
bias. These non-random variation makes significant
impact on the overall spread of the estimator of common
effect size causing significant heterogeneity as shown in
Doi et al. [8].

As a routine procedure the heterogeneity among the
stimated effect size of outcome variables of different

ptudies is assessed using the Cochran’s Q Asthtistics.

The p-value of the test indicates the plausibility of the
null hypothesis (of homogeneity of mean effects), given
the observed data. Thus for a very small p-value (usually
less than 5%) the hypothesis of equality of the variances
of mean effects is rejected. As a consequence researchers
are required to use appropriate method of estimation to

wherew;’s are the weights that sum to 1. Table 1 providesovercome the problem of heterogeneity. The current
the three different estimators along with their weights andchoice is to use the RE model, but alternative methods
variances. Tables 2 and 3 contain information about thesuch as the IVhet method should be encouraged given the
RCTs included in the meta-analysis and summary statisticlaws with the RE method. The RE model allows for an
of the relevant data respectively.

extra between-study variation in estimating the common
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Length of Hospital Stay Anastomotic leak
Study | - WMD (95% Cl) % Weigh Study |- OR(95%Cl) % Weight
Dent et al 1988 —@- | -3.70 (-8.28, 0.88) 16.49 Dent et al 1988 0.30 (001, 7.88) 197
Robertson et al 1994 | —B— -24.25 (-32.51-1599) 11.37 Robertson et al 1994 0.15 (001, 3.02) 230
Bonenkamp et al 1995 —— -4.00 (-8.39, 0.39) 16.77 Bonenkamp et al 1995 ‘.' 044 ( 024, 0.82) 53.26
Cuschier et al 1999 —-| | 500 (-893,-1.07) 17.41 Cuschieri et al 1999 L 039 (1019, 081) 38,66
Degiuli et al 2004 | 060 (211, 331) 1897 Degiuli etal 2004 143 (0.02,5768)  1.35
hew-Wun et al 2 00 (000, 160) 247
Chew-Wun et al 2006 4B | | -460 (-7.29,-191) 18.98 Chew-Wun et a1 2006 0.05 ( 0.00, 1.60)
' Overal ¢ 040 ( 0.25, 063) 100.00
Overall @ | | 567 (-9.83,-1.51) 100.00 Q=1.86,p0.7, 220%
Q=34.32, p=0.00, [2=85% !
_ 4 2 0 2 4
30 20 -0 0 o
Anastomotic leak
Length of Hospital Stay ) Study | - OR(95%Cl) % Weight
Study |- WMD (95% Cl) % Weigh Dent et al 1988 0.30 ( 0.01, 7.88) 1.97
Dent et al 1988 —8— | -370 (-8.28, 0.88) 10.50 Robertson et al 1994 045 ( 001, 3.02) 230
Robertson et al 1994 | —8—— -24.25 (-32.51,-15.99) 3.23 Bonenkamp et al 1995 ..- 044 ( 0.24, 0.82) 53.26
Bonenkamp et al 1995 —8— | -400 (-8.39, 039) 1146 Cuschieri et al 1999 I 0.39 (019, 0.81) 38.66
Cuschieri et al 1999 —m-| | 500 (-893,-107) 1427 Degiul et al 2004 113 (002,5768) 135
Degili et al 2004 M| 060 (-211, 331) 3011 Chew-Wun et al 2006 0.09 (0,00, 1.60) 247
Chew-Wun et al 2006 B | | 460 (-7.29,-191) 3043
, Overal ¢ 0.40 ( 0.25, 0.63) 100.00
Overall @ | 356 (819, 1.06) 100.00 Q=1.86, p=0.87, 12=0%
Q=34.32, p=0.00, 2=85% ! — —
4 2 0 2 4
InOR

30 20 0 0
WMD . .
Fig. 3: Forest plot of anastomotic leak under RE (top) and IVhet
Fig. 2: Forest plot of operation complications under RE (top) and models (LHS favours D1)

IVhet models (LHS favours D1)

. authors of the published paper are helpful to access the
effect. But there have been many criticisms of the REappropriate summary statistics via email or any other
method due to its inappropriate distribution of weights ,0de of communication.

with effectively smaller weights for larger studies and

higher weights for smaller studies. Another better

alternative the quality effect (QE) model has also been

proposed by Doi and Thalitif], and an implementation 5 Njeta-analvsisin a cancer research stud
platform MetaXL has been created by Barendregt and y y
Doi [12] as an add-on to MS Excel that is free of charges.

Further-details on quallty effect model see DO| and Tha“bThe statistical meta-ana]ysis has been app“ed in many

[11]. This method has been refreshed by Doi et8j. [ different fields in recent years. But no other discipline has
used it more than medical and health sciences. There are
many meta-analyses in the literature in the area of cancer

4.3 Mean and median issue research and randomised controlled trials (RCTSs) on
various surgical procedures in cancer treatment.

Normally published studies use mean and standard Recently Memon et al. 14 conducted a
deviation as summary measures for centre and spread aheta-analysis of randomized controlled trials to evaluate
common outcome variables. However, in some studiegshe efficacy and drawbacks of limited (D1) versus
median and interquartile range (IQR) are reported for theextended lymphadenectomy (D2) for proven gastric
same measures. In other studies the minimum, maximumadenocarcinoma based on the studies published from
IQR, and range are used. Unfortunately, meta-analysid988 to 2006 using RE model. We consider the data from
method could only use the mean and standard deviatiorthe same six RCTs to produce meta-analysis using the
If the distribution of the outcome variable is IVhet estimator and compare it with the RE model
approximately symmetrical, the median is no different estimator using the MetaXL package. Each of the six
from the mean, but in case of skewed distribution theindependent studies reported on six outcome variables,
issue becomes serious. Hozo et dl3][provides some namely (1) length of hospital stay, (2) complication rate,
useful conversion formula to mean and standard deviatior{3) anastomotic leak rate, (4) re-operation rate, (5) 3p-da
from median and other summary statistics. Sometimes thenortality rate, and (6) 5-year survival rate.
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Re-operation Mortality
Study | - OR (95% Cl) % Weight Study | - OR(95%Cl) % Weight

Dent et al 1988 = 0.09 ( 0.00, 1.71)  6.47 Dent et al 1988 0.96 ( 0.02,50.34) 0.90
Robertson et al 1994 | ————@——— 004 ( 0.00, 0.77) 6.83 Robertson et al 1994 0.37 (0.01, 9.56)  1.34
Bonenkamp et al 1995 . 0.62 ( 0.39, 0.99) 66.35

Bonenkamp et al 1995 . 044 ( 0.29, 0.66) 76.14
- Cuschieri et al 1999 4+ 047 (1023,093) 2912
Degiuli et al 2004 ————| 037 (004 362) 10.56 Degidi et a1 2004 344 (044,8563) 137
Chew-Wun et al 2006 1.01 ( 0.02,51.30) 0.92

Overall <@ 0.33 ( 0.15, 0.73) 100.00

Q=3.52, p=0.32, 12=15% i Overall 0 0.59 ( 0.40, 0.85) 100.00
Q=1.86, p=0.87, 12=0%

4 -2 0 2 4
Study | - OR (95% Cl) % Weight

Mortality
Dent et al 1988 o 0.09 ( 0.00, 1.71) 174 Study | - OR (95% CI) % Weight
Robertson et al 1994 | ————#——— 0.04 ( 0.00, 0.77) 1.85 Dent et al 1988 096 ( 0.02,50.34)  0.90
Bonenkamp et al 1995 . 044 (029, 0.66) 9343 Robertson et al 1994 0.37 ( 0.01, 9.56) 1.34
Degili et al 2004 L | 037 (004 362 298 Bonenkamp et al 1995 . 0.62 ( 0.39, 0.99) 66.35
Cuschieri et al 1999 H 047 (023, 093) 29.12
Degiuli et al 2004 344 (0.14,8563) 137
Overall <P 0.41 ( 0.17, 0.95) 100.00 d ( )
Chew-Wun et al 2006 1.01 ( 0.02,51.30) 092
Q=3.52, p=0.32, 12=15%
5 4 =2 0 Overall ¢ 0.59 ( 0.40, 0.85) 100.00
InOR Q=1.86, p=0.87, 2=0%
Fig. 4. Forest plot of re-operation under RE (top) and IVhet 4 2 0 2 4
models (LHS favours D1) InOR

Fig. 5: Forest plot of mortality under RE (top) and IVhet models
(LHS favours D1)

5.1 Forest plots

Forest plots draw the 95% confidence intervals for thecgias_ Points falling to one side of the funnel indicate

commcc)i_r:cfeffect S'Zev\?ll\j%] as (Log) oddsl rlatlos,(c:)r V‘ﬁ'ighte resence of publication bias. Funnel plots for the outcome
mean differences ( ) as horizontal lines. Confidence aijaples of the study to evaluate the efficacy and

intervals show arrows when they exceed specified ”mitsqdrawbacks of limited (D1) versus extended (D2)

In the forest pIoF, a square indicates the estimate mphadenectomy for proven gastric adenocarcinoma are
treatment effect with the size of the square representlnggiven in Figures 7-11.

the weight attributed to the relevant study. The pooled
estimated (log) OR/WMD is obtained by combining (log)
ORs/WMDs of all the studies using the two methods. The
pooled common effect is represented by the diamond ang
the width of the diamond depicts the 95% confidence,, o iy trials there were a total of 1876 patients

interval. For the binary outcomes the null (log) OR line is (D1 — 946 D2 — 930). The meta-analysis of the six

dl’c’?[.Wﬂ at Z?r:O OfII%ﬁgl?‘t o_n%, and f?r the (_:I_ohm'?uouf‘outcome variables shows all of them favoured D1 over D2
outcomes, the nu In€ 1S drawn at zero. 1€ 10rest 45,5 - ynder the RE model there is a statistically

plots for the six outcome variables of the randomisedg;,nificant i £ (i 7 in hosbital st
controlled trials to evaluate the efficacy and drawbacks ofSlgnl icant reduction of (i) 5.67 days in hospital stay

_ WMD -5.67, CI -9.83, -1.15p = 0.01), and only 3.56
limited (D1) versus extended (D2) lymphadenectomy for((:iays under Vhet model, w‘;\ich is ?nsignifica)rllt, with

proven gastric adenocarcinoma are given in Figures 1-6. (WMD -3.56, Cl -8.19, 1.06,p — 0.13); (i) 58%
reduction in relative odds of developing postoperative
o ] complications (OR 0.42, C1 0.27, 0.66~= 0.0002) under
5.2 Funnel plots for publication bias RE model, and 52% reduction (OR 0.48, CI 0.28, 0.82,
p < 0.001) under IVhet model; (iii) 60% reduction in
Funnel plots represent the scatterplot of the log oddsanastomotic breakdown (OR 0.40, CI 0.25, 0.63,
ratios or WMDs against their standard errors. A funnel p = 0.0001) under RE model, and the same under IVhet
plot of standard error versus treatment effect frommodel (since thel? = 0); (iv) 67% reduction in
individual studies in a meta-analysis should look like are-operation odds (OR 0.33, Cl 0.15, 0.42= 0.006)
symmetrical inverted funnel if there is no publication under RE model, and 59% reduction under IVhet model

Results and conclusions
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Five Year Survival Anastomotic leak

Study | OR (95% Cl) % Weight 4
0.4
Dent et al 1988 | ————+—8————| 141 ( 0.32, 6.16) 2,07 06
Robertson etal 1994 | ———8——— 140 (047, 413) 3586 08
Bonenkamp et al 1995 i 093 ( 0.69, 125 5173 g
Cuschieri et al 1999 1.09 (072, 1.65) 26.41 e12
©
Chew-Wun etal 2006 | —BH— 079 (046, 1.34) 15.93 §1'4 .
1.6 o
1.8
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with (OR 0.41, CI 0.17, 0.95p = 0.04) ; (v) 41%
reduction in 30-day mortality odds (OR 0.59, CI 0.40,
0.85,p = 0.0054) under RE model, and the same for theeffect for the outcome variables anastomotic leak,
IVhet model (asl? = 0); and only 3% reduction in the mortality and five year survival are the same under both
odds of 5-year survival (OR 0.97, Cl 0.78, 1.20) in D1 the models. This is because there is no significant
over D2 gastrectomy patients under both models. variation (heterogeneity) among the studies. For the other
Based on this meta-analysis under the RE model wahree outcome variables there are some differences in the
conclude that D1 gastrectomy is associated withestimate ofthe common effect size. For the analysis under
significant fewer anastomotic leaks, postoperativethe IVhet model, there is slightly less reduction of
complication rate, re-operation rate, decreased length ofiumber of days (3.56 under IVhet vs 5.67 under RE) of
hospital stay, less 30-day mortality rate, and the 5-yeahospital stay, slightly less reduction in postoperative
survival in D1 gastrectomy patients compared to the D2complications (52% under IVhet vs 58% under RE) and
cohort. The conclusions on the estimate of the commorre-operation rate (59% under IVhet vs 67% under RE).
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outcome variables under both the models. Given the variance from the median, range and size of a sample. BMC
problems with the RE method, we conclude it under Med Res Methodol 2005; 5: 13.
estimated the statistical error with hospital stay leading [14] Memon, M. A., Subramanya, M. S., Khan, S., Hossain, M.
a spuriously significant result. B., Osland, E., & Memon, B. (2011). Meta-analysis of D1
versus D2 gastrectomy for gastric adenocarcinoma. Annals
of surgery, 2011, 253(5), 900-911.

o
N

o _o_o
COPrOuwe
oo ;oSG w

Standard error

o
3

e
o

Acknowledgement

The first author thankfully acknowledges the significant
contributions of the other two co-authors through their
publications and feedback in preparing the final version
of the paper.

Shahjahan Khan is
the first Professor of Statistics
at the University of Southern
Queensland (USQ), Australia.
He obtained his PhD

References & (1992) degree in Statistics
from University of Western

[1] Sutcliffe, S and Court, J. (2005). Evidence-Based ‘ Ontario, Canada. His research

Policymaking: What is it? How does it work? What | area includes meta-analysis,
relevance for developing countries? Overseas Development predictive inference,

Institute, UK estimation and test with non-sample prior information,

[2] Australian Bureau of Statistics (2010). A guide for upin |inear models, multivariate analyses, and statistical
statistics for evidence based policy, ABS Catalogue No.(istributions. He held academic positions in King
1500.0 gi h handbook f Fahd University of Petroleum and Mineral, Saudi

[3] Higgins JPT, Green S (editors). Cochrane handbook fora apia- yniversity of Bahrain, Bahrain; Sultan Qaboos
systematic reviews of interventions, version 5.1.0 (updat University, Oman, and Dhaka University, Bangladesh. He
March 2011). The Cochrane Collaboration, 2011. Retrieved ’ ' . T -

served as the President of Islamic Countries Society of

[4] I%/Icc)nlhle-r%1517'Cook DJ. Eastwood S. Olkin | Rennie D Statistical Sciences (ISOSS), 2005-2011, and organized

Stroup DF. Improving the quality of reports of meta-anadyse Six 'Internatlonal conferences in Malays'la, Egypt'
of randomised controlled trials: the QUOROM statement. Pakistan, Qatar, Bangladesh, and Indonesia. He is the
Quality of Reporting of Meta-analyses. Lancet 1999; 354: Founding Chief Editor, Journal of Applied Probability
1896-1900. and Statistics (JAPS), USA, since 2006, and Editor,
[5] Moher D, Liberati A, Tetzlaff J. The PRISMA Group. Journal of ISOSS. He is an Elected Fellow of Bangladesh
Preferred reporting items for systematic reviews and meta-Academy of Sciences, and recipient of many awards
analysis: the PRISMA statement. PLoS Med 2009; 6:including Q M Hossain Gold Medal (2012) of Bangladesh
€1000097. Statistical Association and ISOSS Gold Medal (2007,
[6] Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Malaysia). In 2011, ISOSS organized an international

Gavaghan DJ. Assessing the quality of reports of randomizectgnference in Lahore, Pakistan in his honour.
clinical trials: is blinding necessary? Control Clin Teal

1996; 17: 1-12.

[7]Memon MA, Memon B, Yunus RM, Khan S. Suture
cruroplasty versus hiatal herniorrhpahy for large hiatal
hernia. A meta-analysis and systematic review of randamize
controlled trials. Annals of Surgery. 2016 (in press).

(@© 2016 NSP
Natural Sciences Publishing Cor.


http://www.epigear.com/index_files/metaxl.html

	Introduction
	Systematic Review 
	Statistical meta-analysis - quantitative analysis 
	Estimation of common effect size
	Meta-analysis in a cancer research study 
	Results and conclusions 

