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Introduction

Each Evidence Update is a two page summary of a Cochrane review. This information sheet
describes what a Cochrane Review is, and how to read and interpret Evidence Update.

What is a Cochrane Review?

Cochrane Reviews assess available evidence on the effectiveness of interventions in health
care and public health. They are designed to answer specific questions, such as whether
one drug treatment is more effective than another for treating a defined iliness.

All Cochrane Reviews are systematic reviews. A systematic review is a review of the
methods and results of all the individual studies designed to answer a specific question and
conforming to set criteria. The process for undertaking any systematic review is summarized
below:

State the objective of the review
(the question you are trying to answer)

A

State the inclusion criteria for studies
in the review

\ 4

Search for studies that seem to meet
the inclusion criteria

A

Select studies according to the
inclusion criteria

A

Assess the methodological quality of
studies using pre-defined criteria

A

Describe and summarize the results
of the studies

\ 4

Discuss the results and draw
conclusions




If two or more studies with similar outcome measures are included in a systematic review,
their results may sometimes be combined (or pooled) statistically using a process called
meta-analysis. Some reviews may also compare analyses for different subgroups within
studies (for example, men and women or people of different age groups).

The discussion and conclusions of a systematic review take into consideration the quality of
included studies, the likely impact of bias and chance on the results, and the applicability of
the findings to different groups and settings.

What is a randomized controlled trial?

Cochrane Reviews often include only randomized controlled trials. This is an experimental
design in which participants are allocated to two or more groups at random. One group (the
control group) receives no treatment, a placebo, or the old or usual treatment, while the
other group(s) (the intervention or treatment groups) receive the intervention(s) being
evaluated. Random allocation of participants to intervention or control groups is designed to
ensure that the groups are similar in all respects except the intervention they receive, so that
differences in outcome can be attributed to the intervention only.

Another kind of study often included in Cochrane Reviews is the quasi-randomized
controlled trial. These are similar to randomized controlled trials, but participants are not
allocated to groups truly randomly. For example, a group may include every second person
presenting at a clinic, or every person whose birthday falls on an odd day of the month.



What is Evidence Update?

Each Evidence Update is a two page summary of a Cochrane Review that includes the
methods and findings. Evidence Updates are produced for reviews that are particularly
relevant to people in low and middle-income countries. The Evidence Update series is
available to download at: http://www.liv.ac.uk/evidence/evidenceupdate/home.htm

Evidence Update is structured using the following headings:

e Review question
e Statement conclusion
¢ Inclusion criteria
0 Types of studies
o0 Types of participants
0 Interventions
0 Outcomes
Results
e Authors conclusions
o Implications for practice
o Implications for research

These headings cover:

Review question:

The question the review was designed to answer

Statement conclusion:

The main or most important conclusions of the review

Inclusion criteria:

The characteristics of studies eligible to for inclusion in the review, as specified by the
authors at the beginning of the review process.

Types of studies included in the review are selected so that only studies using the most
objective research methods that are practical to answer the question are included. Often this
means randomized controlled trials only. Some reviews also include quasi-randomized
controlled trials, controlled before-and-after-studies, or interrupted time series analyses.

The types of participants, interventions, and outcomes are selected so that the included
studies are designed to answer the specific research question of the review. In the case of
the intervention, the comparison or control group is also stated.

All identified studies that match these inclusion criteria are eligible for the review.


http://www.liv.ac.uk/evidence/evidenceupdate/home.htm

Results:
A summary of the main findings of the review, presented as bullet points:

e The first bullet point usually describes the number of studies included, the total
number of participants, and other relevant information such as study locations. If
randomized controlled trials are included, there is a statement on the number of trials
that had adequate allocation concealment, as an indicator of their methodological
guality. Allocation concealment is the process of shielding those involved in the study
from knowing upcoming group assignments, to prevent selection bias caused by
intentional changes in which participant gets the next assignment.

e Further bullet points describe the most important findings of the review. Where a
study, or the combined results of more than one study, detects a significant
difference between two interventions, summary statistics are presented in brackets.
These include the point estimate of the effect size, the 95% confidence interval
around the estimate, the number of trials, and number of participants included in the
analysis.

Where appropriate, meta-analyses for the main results are also presented as a graph.

(A guide to interpreting the summary statistics and graphs is presented in the next section).

Authors’ conclusions:

Implications for practice describe whether there was a significant effect of intervention
compared with the control or comparison treatment, which specific groups this effect relates
to, and sometimes how the findings might be applicable in the context of current practice and
situations.

Implications for research highlight areas where evidence is lacking and new research might
be useful.



Interpreting the results presented in Evidence Update

Measures of difference between groups: effect sizes

The results of individual trials, or the combined results of two or more trials comparing the
same interventions, are summarized using a point estimate of the effect size and the 95%
confidence interval (95% CI) around this point estimate. Effect sizes compare results in two
comparison groups (usually the intervention and control groups) in relation to a specific
outcome.

For continuous outcomes (such as height or weight), the effect size is usually presented
as the mean difference, or standardized mean difference (SMD) between groups. It is
expressed in the units in which it was measured (for example, kilogrammes or millimetres).
The 95% CI around a mean difference or SMD is the range in which you can be 95%
confident that the true value lies. Mean differences or SMDs are only considered statistically
significant where the 95% CI does not include 0.

For events outcomes (such as deaths or treatment failures), the effect size is usually
presented as relative risk (RR) or odds ratio (OR). Relative risk is the risk of a stated
outcome for the intervention group compared with (divided by) the control group. The odds
ratio is the odds of a stated outcome in the intervention group compared with the odds of the
same event in the control group. Odds are the number of events divided by the number of
non-events. If the RR or OR is greater than 1, the intervention group has a higher risk than
the control group. If the RR or OR is less than 1, the intervention group has a lower risk. The
95% Cl around an RR or OR is the range in which you can be 95% confident that the true
value lies. An RR or OR can only be said to be statistically significant if the 95% CI does not
include 1.

Statistically significant differences are not the same as clinically significant differences; a

very small clinical effect can be statistically significant when observed in a large number of
people.

Combining the results of studies (meta-analysis)

If visual inspection of the data and the results of statistical tests indicate that two or more
studies in the review seem to be providing estimates of the same effect, their results may be
combined to give an overall estimate of the intervention’s effect size (RR, OR, or SMD), and
its 95% CI. It is a summary of the results of all the trials, with more weight given to more
precise results (usually from the larger trials). The pooled estimate is always more precise
than the individual trial estimates, and it sometimes detects a significant effect that was not
apparent from the results of individual studies.



The meta-analysis

The meta-analysis sometimes called a ‘forest plot’ or ‘blobogram’. The example below is
from a review of chemoprophylaxis and intermittent treatment with antimalarial drugs for
preventing malaria in children, comparing the number of children who developed clinical
malaria in groups who received antimalarial drugs (the intervention group) with those who
received placebo (the control group).

Review: Chemoprophylaxis and intennittert treatment for preventing malaria in children
Comparison: 01 Adtimalanial versus plazebo: main analysis
Outcome: 01 Clinical malaria

Stuidy Atimalarial drug Placeha Relative Risk (Random) Weight Relative Rizk (Random)
n/l nil a5% Gl (%) a5% Gl
01 Prophylaxis
AMongo 1983 17367 66357 . ——— 28 016 [0.02, 1.34]
Bradley-lvoore 1985 127196 430185 —a— e 0.26 [0.14,0.43]
Oryediran 1983 720461 48235 - 148 0.76 [0.45, 1.06]
Wolde 1584 218/504 2317501 | | 16.3 0.94[082,1.08]
Subtotal (95% CI) 1528 1278 - 45.0 057 [0.33,1.00]
Total events: 304 (Aitimalarial drug), 328 (Placeba)
Test for heterogeneity chi-square=20.18 df=3 p=0.0002 F=85.1%
Test for overall effect 2=1.00 p=0.05
02 Intennittent treatment
Desai 2003 260127 304108 —1- 13.5 0.74[047,1.17]
Ivlassaga 2003 1773 52 - (R 0.29[0.19,045]
Sehellenbery 2001 30350 380351 & 14.7 0.44[0.31,063]
‘werhoef 2002 14782 23082 —— 12.0 0.61[0.34,1.10]
Sultotal (95% CI) g3z 613 > 541 0.48 [0.33,0.71]
Total events: 93 (Atimalarial drug), 198 (Placelo)
Test for heterogeneity chi-square=2.04 df=3 p=0.03 I =6G.8%
Test for overall effect 2=3.68 p=0.0002
Total (35% CI) 2160 1881 > 100.0 0.52 [0.35,077]
Tatal events: 400 (Adimalanal drug), 526 (Placelo)
Test for heterogeneity chi-square=53 42 df=7 p=<0.0001 F=83.0%
Test for overall effect z=3.27 p=0.001
0.0l 0.1 1 10 o0
Favours antimalarial Favours placeho

The included trials are listed down the left hand side. The next two columns show, for each
trial, the number of children in the antimalarial and placebo groups who had clinical malaria
during the trials’ follow-up period, and total number of children in the group. The horizontal
lines in the centre indicate the treatment effect of intervention compared with control for each
trial (read from the log scale along the bottom). In this case it is a relative risk (RR); in other
reviews with different types of outcomes it may be an odds ratio (OR) or standardized mean
difference (SMD). ORs and RRs usually (but not always) apply to an undesired outcome, in
this case malaria. For an undesired outcome, an OR or RR less than 1 favours the
intervention, an OR or RR greater than 1 favours the control. The vertical line down the
middle is the line of no effect (OR = 1, RR = 1 or SMD = 0) where intervention and control
have exactly the same outcomes.

The centre square on each horizontal line represents the point estimate of the effect size.
The bigger the square, the more precise the point estimate and the more weight is given to
the results of that trial. The line itself shows the 95% confidence interval around the point
estimate. Differences between intervention and control are statistically significant if the
confidence interval does not cross the line of no effect.

The small diamond at the bottom indicates the combined relative risk and 95% CI for all the
trials included. In this case, the combined results show a significant benefit for the
intervention, which was not apparent in all of the individual trials. This example also contains
separate analyses for chemoprophylaxis and intermittent treatment; these were combined
together because their results were similar.



The two columns on the right of the graph list the weight given to each trial in the meta-
analysis, and the point estimate and 95% CI of the effect size.

The example above shows a consistent positive effect for the intervention. The examples
below show what the meta-analysis looks like when there is an inconsistent effect across
studies, no significant effect of intervention, and where there is not enough evidence to say
whether there is a significant effect or not.

Inconsistent effects across studies

Nine trials compared SPf66 vaccine against placebo for preventing new episodes of
Plasmodium falciparum malaria. The analysis was stratified by continent. Trials in South
America showed an apparent benefit of the vaccine, while those in Africa and Asia showed
no benefit.

Review: Waccines for preventing malaria (SPEE)
Compatison: 01 SPTEG vaccing versus placebn
Outcome: 01 Meww malaria episode (P falciparm)
Study Waccineg Placebo RR (fixed) Wieicht RR (fixed)
or sub-category Mt M 85% Cl Yo 85% Cl
M Africa
Alonzo 1994 497,274 74731F —— 618 0.75 [0_85,_ 1.04]
Leach 1933 5es37 22750 —-— Z.59 1.31 [0.32, 1.587]
['Alessandro 1995 1e0s316 1217231 -+ 1z . 48 0.97 [0_8F, 1.14]
Acosta 1939 z34/550 2557541 = Z25.32 l.00 [0.20, 1.12]
Subtotal (35% CI) 1237 1134 + 47 16 0.88 [0.80, 1.07]
Total events: 559 (Waccing), 505 (Placeho)
Test for heterogeneity: Chi® =535, df=3(P=015), P =439%
Test for overall etfect: Z=049(P =062)
02 South America
alero 1993 lEZ/738 2427810 - z0.&0 0.69 [0.53, D.BZ]
Sempertegui 1994 4,230 11/232 - 0.98 0.37 [0.12, 1.14]
Urdaneta 1995 T6/Z69 85/271 —a 7.56 0.90 [0.63, 1.17]
“alero 1996 537634 8l/6Z3 —— 7.29 0.54 [0.45, 0.89]
Subtatal (95% C 1871 19326 ‘ 2643 0.72 [0.63, D.BEZ]
Total events: 285 (Waccing), 419 (Placeho)
Test for heterogeneity: Chiz =495 df=3(P=018),F=394%
Test for overall effect: I = 495 (P = 0.00001)
03 Asia
Mosten 1996 13E5/810 134/611 - 16.41 1.0 [0.%0, 1.25]
Subtotsl (95% CI) £10 s1L » 16.41 1.06 [0.80, 1.25]
Taotal events: 193 (Waccing), 1584 (Placebo)
Test for heterogeneity: not applicakble
Test for overall effect: £ =070(F =0.48)
Total (95% CI) 3718 36681 # 100.00 0.90 [0.84, 0.96]
Total events: 1039 (Vaccine), 1108 (Placebo)
Test for heterogeneity Chi = 2910, o = & (P = 0.0003), F = 72.5%
Test for overall effect: Z =317 (P = 0.002)

01 0z 0s 1 2 S 10

Favours vaccine  Favours placeko




No significant effects

Five trials compared duration of fever, diarrhoea, or any iliness in people with salmonella gut
infections who were treated with antibiotics or who were not treated. It is apparent that if
there was any effect of antibiotics on duration of iliness, it was very small, and therefore
probably unimportant.

Rewview: Antibiotics for treating zalmonella gut infections
Caomparison: 01 Clinical outecome after starting treatment
Outcome: 01 Duration of symptoms (days)

Study Tl‘ealment Control Wieighted iean Difference (Fixed) Weight Wieighted liean Difference (Ficed)
dean(s0) M Iukean(s 0} O5% Gl (%) O05% Cl
01 Ay liness
G5 1993 (Cp, Co) 49 3,70 (1.25) G 370 (1.20) - 475 0.00 [-0.68, 0.62]
WK 1973 (4p,Co) 24 3.30 (1.37) 2 4.00 (1.25) - 78 070 [-1.59,0.19]
TP 199G (M) 24 1.90 (2.00) 20 1.45 (1.25) = 237 045 [-0.52, 1.42]
WEBN 1954 (Ch) 25 14.90 (9.08) 26 13.48 (8.27) 10 1.44 [-334,6.22]
Subtotal (M5 % CI) T4 * 100.0 -0.07 [-0.55, 0.40 ]

Test for heterogeneity chi- st|u€|ne =3.43 of=3 p=0.33 F=12.6%
Test for overall effect z=0.31 p=0.8

02 Diarrhoea

G5 1993 (Cp, Co) 49 415 (1.15) G 4.20 (0.90% . 855 -0.05 [-0.60, 0.50 ]
JON 1980 (84 &) a0 8.05 (7.75) 14 7.20 (G.70) 1.3 0.85 [-3.62,5.32]
WK 1873 (&4p. Ca) 24 2.80 (1.75) 12 3.00 (2.25) —— 12.1 0,10 [-1.55, 1.35]
WWEN 1954 (Ch) 25 14.90 (9.09) 26 13.48 (3.27) 1.1 .44 [-2.34,6.22]
Subtotal (95% CI) 128 it * 100.0 0.03 [-0.53, 0.48
Test for heterogeneity chi-sgquare=0.53 odf=3 p=0.91 F=0.0%
Test for overall effect z=0.11 p=0.9
03 Fever
G5 1993 (Cp, Co) 49 3,05 (1.00) G 370 (1.20) . G506 -0.65 [-1.30,0.00]
WK 1873 (4p. Ca) 24 253 (0.75) 12 2,60 (1.50) - 34.4 007 [-087, 083 ]
Sultatal (35% GI) 73 28 * 100.0 0,45 [ 088, 0.08 ]
Test for heterogeneity chi-square=1. 05 df=1p=0.31 F=45%
Test for overall effect z=1.67 p=0.0!
- IUI.D -5‘.0 Ell 5?0 IDI.D
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Not enough evidence to say whether or not there is an effect

Three trials reported on increase > 10°in kyphosis (spinal curve angle) at follow up in people
with spinal tuberculosis who were given routine surgery plus chemotherapy or chemotherapy
only for spinal tuberculosis. One trial assessed this outcome after five years, another after
three and five years. Results at three and five years follow up are presented separately;
results from the two trials with five years follow up are combined. The 95% Cls at both three
and five years cross the line of no effect, meaning that there was no statistically significant
difference between the two groups. This may be because there was actually no effect of
surgery on this outcome, or that there was an effect but that the sample sizes used in the
trials were too small to detect it. The 95% CI around the odds ratio is 0.54 to 2.15, meaning
that clinically significant effects favouring either surgery or no surgery cannot be ruled out
using the available data.

Review: Routine surgery in addition to chemotherapy for treating spinal tuberculosis
Comparison: 01 Chemotherapy plus surgery versus chemotherapy alone
Cutcome: 02 Clinically significant increase in kyphosis angle

Study Chemno + surgery  Chemotherapy Oclils Ratio (Fixed) Wieiglt Oclds Ratio (Fixed)
it nih 05% Gl &3] 95% Gl
01 Deteroration * 10 °at 3 years
ICMRMRE 1980 16/35 21043 —.— 100.0 088 [0.36,2.16]
Subtctal (95% GI) ki - 100.0 088 [0.38,2.18]

43
Total events: 16 (Chemo + surgery), 21 (Chemotherapy)
Test for heterogeneity: not applicable
Test for overall effect z=0.27 p=0.8

02 Deteroration » 10 " at § years

IChRARE 1080 1334 17045 B 57 102 [D.41,255]
WRC 1974a 14438 027 —— 424 117 [0.41,3.29]
Subtotal (95% CI) 72 2 - 100.0 106 [0.54,2.15]
Total events: 27 (Chemo + surgery), 26 (Chemotherapy)
Test for heterogeneity chi-square=0.04 df=1 p=0.85 I7=0.0%
Test for overall effect 2=0.22 p=0.2
ool 0.1 1 10 100

Favours chemo+surg  Favours chemotherapy

Applying the findings of Evidence Update in practice

The findings of Cochrane Reviews, as presented in Evidence Update or elsewhere,
represent the best available evidence on a particular intervention for a particular problem at
a global level. However, the results need to be interpreted and applied within the local
context, taking local situations into account. Techniques to facilitate the local implementation
of research findings may include the agreement and production of local guidelines or
policies, raising awareness among staff or patients, and processes of clinical audit.
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APPENDIX
Statistical terms common in Cochrane Reviews

Allocation concealment — Those involved in the study are shielded from knowing upcoming
group assignments, to prevent selection bias caused by intentional changes of who gets the
next assignment.

Blinding — The allocation group of participants is hidden from the participants, healthcare
staff, and/or study personnel. The study or review should describe exactly who was blinded.
Blinding helps prevent bias in care received or observations made.

Confidence Interval (Cl) — A 95% confidence interval is the range in which we can be 95%
confident a true value lies, that is there is only a 5% chance that it lies outside this range.
Cochrane reviews always use 95% CI, but trial reports may also occasionally use 90% or
98% CI. Confidence intervals can be calculated for many statistics, including standardized
mean differences, relative risks and odds ratios.

Controls, control group — Trial participants who do not receive the intervention being
tested, for comparison. Controls often receive placebo or alternative treatment.

Heterogeneity — Greater difference between studies in magnitude of results than could have
been expected due to chance alone.

Mean, weighted mean, standardised mean — The average value of a continuous variable,
such as weight or blood pressure. Weighted or standardised means combine means of
different groups taking their different sizes into account, with a greater weight being given to
larger groups.

Mean difference, weighted mean difference (WMD), standardised mean difference
(SMD) — The difference between the means or standardised means of two groups or
categories, for example, those receiving treatment and placebo.

Meta-analysis — The statistical combination of data from studies included in a systematic
review.

Odds ratio (OR) — The odds of an event is the number of events divided by the number of
non-events. The odds ratio is the odds of a stated undesirable outcome in the intervention
group compared with the odds of the same event in the control group. As with RR, if the OR
is greater than one, the intervention group has a higher risk than the control group and if the
OR is less than 1, the intervention group have a lower risk.

Quasi-randomization — Group allocation that is not random but still has a low probability of
introducing bias, for example, by odd or even numbered dates of birth.

Randomization — Participants are allocated to different study intervention groups using an
unpredictable, random method, such as coin tossing or computer-generated random
seqguences. This prevents selection bias in the allocation.

Relative risk (RR) — The risk of a stated undesirable outcome for the intervention group
compared with the control group. If the RR is greater than one, the intervention group has a
higher risk than the control group (the intervention is harmful). If the RR is less than 1, the
intervention group has a lower risk (the intervention is beneficial).
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