Systematic Review & Meta-analysis

These are often considered the highest form of evidence and there is no doubt that
they can be very helpful bringing together a variety of similar studies addressing the
same question. That said, systematic reviews and meta-analyses can also have
multiple biases, some profoundly altering interpretation and results. These can in
turn lead to more, rather than less confusion. To enhance your understanding of
systematic reviews and meta-analyses, it is important we lay a little groundwork
first.

DEFINITIONS

Systematic Review

A careful, thorough, and rigorous review of evidence related to a focused clinical
question. This includes a methodical search and identification of research,
extraction of data and assessment of quality, and summation of the study results.

Meta-analysis

This is the mathematical action of adding the results of studies together. The graphs
are called meta-graphs, Forest Plot, or Blobograms. Meta-analysis is not required for
every systematic review but preferred if studies are suitable for combining.

Sample Meta-graph

* Confidence interval line: if it
crosses 1 (ratio), then the result
is not significant

® Largest trial

Sample size Difference in change in
Source | . steps/d. mean (95"5/;0 Cl)
ntervention Control p Value
Eastep et al,?6 2004 12 9 945 (1656 to 3546) 0.476
Hultquist et al,'® 2005 31 27 2226 (1488 to 2964) —- <0.001
Araiza et al,'® 2006 15 15 3189 (905 to 5473) —a— 0.006
de Block et al,'® 2005 8 8 567 (1872 to 3006) 0.649
Taibot et al, 2 2003 17 17 1498 (-300 to 3296) —— 0.102
Moreau et al,2° 2001 15 9 5066 (4003 to 6129) —a— <0.001
Lzawa et al,' 2005 24 21 3254 (1851 to 4657) —— <0.001
Randsel et al,?! 2004 and 28 9 3994 (1050 to 6938) ——®—— 0008

Ormes et al,22 2005

Summary difference 150 115 2705 (1566 to 3845) <0.001
’ ' ' ‘ |+ Pooled result|
o Line of no effect =2500 0 2500 5000 7500 * Pooled result

Difference in change in steps/d. mean (95% Cl)

Legend:

B This square represents the individual studies effect (sometimes known as a “blob”). The size of the “blob”
varies to reflect the weight a particular study has in the overall analysis (larger “blobs” have more weight).

—l- The black line represents the Cls of a study; the smaller “blobs,” which have less weight generally have
larger Cls than the larger “blobs.”

<@ The diamond represents the overall or summary effect. The outer edges of the diamond represent the Cls.

Figure. Basic components of a forest plot (based on Bravata DM, Smith-Spangler C, Sundaram V, et al. JAMA. 2007:298:2296-304.)
Ann Intern Med. 2009 Feb 17;150(4):JC2-2, JC2-3.



Here is an example of a good meta-graph (not the research per-se but what was

included in the meta-graph allowing for interpretation).

Included studies
(ideally would

Includes the number
of events & total

How much each
study contributes

The actual
(numeric) results

have citation) included each group (weight) for each study
‘/\ )
Usual Care
Study or subgroup Statin Therapy Group or Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H,Fixed,95% Cl
ACAPS 1994 0/460 6/459 04 % 0.08[0.00, 1.36]
Adult Japanese MEGA Study 125/3866 172/3966 - 11.6% 0.75[0.59,093]
CAIUS 1996 3/151 2/154 0.1'% 1.53[026,9.03]
CARDS 2008 80/1429 124/1412 - 85% 0.64 [ 049,084 ]
CERDIA 2004 2/103 12/79 DA 09 % 0.13[0.03,055]
HYRIM 2007 117142 15/143 1.0% 0741035, 1.55]
MRC/BHF Heart Protection 276/2006 367/1976 = 253 % 0.74[0.64,085]
PREVEND IT 2004 22/433 25/431 T 1.7 % 0.88[0.50, 1.53]
WOSCOPS 584/3302 732/3293 u 502 % 0.80[0.72,088]
Total (95% CI) 11892 11913 ¢ 100.0 % 0.75 [ 0.70, 0.81 ]
Total events: | 103 (Statin Therapy Group), 1455 (Usual Care or Placebo)
Heterogeneity: Chi? = 11.63,df =8 (P =0.17); > =31%
Test foPwerall effect: Z = 7.66 (P < 0.00001)
Test foglsubgroup differences: Not applicable
01 02 05 I 2 5 10
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v. 2013 Jan 31;1:CD004816.

Heterogeneity - typically with
an [2 number - an indication of
how similar are the results

0% - no heterogeneity

25% - low heterogeneity

50% - moderate heterogeneity
75% - high heterogeneity

Final numbers of events and
total participants in each arm
(can use to do “cheater” NNT)

Shows what side is
“better” for treatment
or control




Examples of Meta-analyses

Have a look and see if you can figure out if the results were statistically significant
and if the individual trial results were quite different (heterogeneous)?

1) Statistical significance Yes; Heterogeneity No
(ADAS-cog changes with donepezil in dementia)

Mean Mean
Study or subgroup donepezil placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% Cl

| donepezil (Smg/d) vs placebo at 12 weeks
Study 134 49 <299 (5.67) 52 -1.89 (5.55) ™ 6.1 % -1.10[-329, 1.09]
Study 161 124 -3.04 (601) 110 -0.74 (5.87) - 125 % -2.30[-382,-078]
Study 201 35 -2.13 (491) 36 1.04 (4.68) - 58% -3.17 [ -540, -094 ]
Study 301/303 141 -2.23 (546) 139 04 (542) - 179 % -263[-390,-1.36]
Study 302 141 -1.28 (5.34) 137 0.84 (5.38) - 183 % -2.12[-338,-086 ]
Study 304 235 -1.55 (4.75) 242 0.36 (4.82) = 394 % =191 [-277,-1.05]
Subtotal (95% CI) 725 716 * 100.0 % -2.15 [ -2.69, -1.61]

Heterogeneity: Chi? = 257, df = 5 (P = 0.77); I> =00%
Test for overall effect: Z = 7.82 (P < 0.00001)

Cochrane Database Syst Rev. 2006 Jan 25;(1):CD001190.

2) Statistical significance No; Heterogeneity No
(Glucosamine, best studies)

Std. Std.
Mean Mean
Study or subgroup Glucosamine Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Cibere 2004 7112972 (11323) 66 129.62 (118.02) + 68 % 0.00[-0.33,034]
Clegg 2006 317 1493 (115.9) 313 IS1(113.1) L 313% -001[-0.17,0.14]
Herrero-Beaumont 2007 106 5.1 (3.03) 104 6(3) * 103 % -030[-057,-003 ]
Houpt 1999 45 7.14 (401) 53 7.65 (4.13) T 48 % -0.12[-052,027]
Hughes 2002 39 75 (481) 39 7.35 (4.38) T 39% 003 [-041,048]
McAlindon 2004 101 68 (33) 104 6.6 (42) * 102 % 0.05[-022,033]
Pavelka 2002 101 461 (3.45) 101 5.03 (3.13) - 100 % -0.13[-040,0.15]
Reginster 2001 106 156.1 (101.9) 106 164.2 (104.5) - 105 % -0.08[-035,0.19]
Rozendaal 2008 Il 32 (24.1) 11 323 (23) T 11.0% -001[-028,025]
Zenk 2002 13 -747 (263) 10 -765 (25.1) - 1.1 % 0.07[-0.76,0.89 ]
Total (95% CI) 1010 1007 100.0 % -0.06 [ -0.14, 0.03 ]
Heterogeneity: Chi2 = 4.74, df = 9 (P = 0.86); I> =0.0%
Test for overall effect: Z = 126 (P = 0.21)
Test for subgroup differences: Not applicable

Favours Glucosamine Favours Placebo

Cochrane Database Syst Rev. 2005 Apr 18;(2):CD002946.



3) Statistical significance No; Heterogeneity Yes

Myocardial infarction

ASCOT-BPLA
CONVINCE
ELSA
HAPPHY
INVEST

LIFE
MRCOld
NORDIL
STOP-2
UKPDS
Yurenev
MRC

Total events

Test for heterogeneity: x2=20-67 (p=0-04)

B blocker
n/N

444/9618
166/8297
17/1157
132/3297
441/11309
118/4588
80/1102
157/5471
154/2213
46/358
7/150
103/4403
1935/51963

Other drug
n/N

390/9639
133/8179
18/1177
116/3272
452/11267
198/1081
48/4605
183/5410
318/4401
61/400
6/154
119/4297
2042/53882
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Favours B blocker  Favours other drug

RR
95%Cl

1-14 (1:00-1-30)
123 (0-98-1.54)
0-96 (0-50-185)
113 (0-88-1-44)
097 (0-85-1-11)
095 (0-78-1-16)
163 (1-15-2:32)
0-85 (0-69-1-05)
0-96 (0-80-1-16)
0-84 (0-59-1-20)
120 (0-41-3-48)
0-84 (0-65-1-10)
1.02 (0.93-1-12)

Lancet. 2005 Oct 29-Nov 4;366(9496):1545-53.

4) Statistical significance Yes; Heterogeneity Yes

Stroke

ASCOT-BPLA
CONVINCE
ELSA
HAPPHY
INVEST
LIFE
MRCOId
NORDIL
STOP-2
UKPDS
Yurenev
MRC

Total events

Test for heterogeneity: x2=22-39 (p=0-02)

B blocker
n/N

422/9618
118/8297
14/1157
32/3297
201/11309
309/4588
56/1102
196/5471
237/2213
17/358
6/150
42/4403
1650/51963

Other drug
n/N

327/9639
133/8179
9/1177
41/3272
176/11267
232/4605
45/1081
159/5410
422/4401
21/400
11/154
18/4297
1594/53882
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Favours B blocker ~ Favours other drug

RR
95% Cl

1.29 (1-12-1-49)
0-87 (0-68-1-12)
1.58 (0-69-3-64)
0-77 (0-49-1-23)
114 (0-93-1-39)
1:34(1-13-158)
1.22 (0-83-1.79)
1.22 (0-99-1-50)
1.12 (0-96-130)
0-90 (0-48-1-69)
0-56 (0-21-1-48)
2.28(1:31-3-95)
1-16 (1-04-1-30)

Lancet. 2005 Oct 29-Nov 4;366(9496):1545-53.



