Revisao sistematica e Meta-
Analise

Vies de Publicacao e
Heterogeneidade



Vies de Publicacao

» Estudos com resultados negativos, tem
menor chance de serem
— Publicados (viés de publicacao)
— Publicados em revistas de maior circulagao
— Citados (Citation bias)
— Levam mais tempo para serem publicados

(time lag bias)

— Serem publicados em inglés (Language bias)

« Consequentemente, de serem
Identificados na revisao sistematica



Vies de publicacao

* |dentificacao
— Funnel plot
— Begg's adjusted rank correlation test
— Egger’s regression asymmetry test
— Trim and fill
— Fail safe N
* Analise estratificada indica o possivel
impacto do vies
* Meta regressao



Funnel plot

Precisao aumenta a medida em que aumenta o
tamanho da amostra

Estudos menores tem resultados mais dispersos

Na auséncia de viés, um grafico da precisao vs.
a estimativa de efeito, ira lembrar um funil
invertido

No caso de vies de publicacao, os estudos
pequenos com resultados negativos nao serao
publicados, levando a uma assimetria no funil

E uma das ferramentas usadas para examinar
se existe um efeito dos estudos pequenos
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OBSERVACAO

 PARA RISCO RELATIVO E ODDS RATIO

— AS DUAS VARIAVEIS DEVERAO SER
TRANSFORMADAS EM LOGARITMO
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Pré-eclampsia

Funnel plot with pseudo 95% confidence limits
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Funnel plot

* Linha solida no centro, representa o
pooled effect

» Linhas pontilhadas representam o
intervalo de confianca (95%) ao redor da
estimativa.

* No caso de nao existir viés de publicacao
e heterogeneidade, 95% dos estudos
deveriam estar dentro dos limites



ATENCAO

« Assimetria

— Pode ser decorrente de outras causas

» Heterogeneidade
— Adesao a intervengao € maior nos estudos pequenos
— Estudos menores sao mais suscetiveis a viés

— Estudos menores podem ser mais antigos e o tempo
modificou o efeito da exposicao

— Estudos menores podem medir o desfecho de forma
mais precisa, diminuindo erro de classificagao nao
diferencial



Funnel plot

« Como todo método grafico a interpretacao
é subjetiva.

* Por este motivo foram desenvolvidos
metodos mais objetivos



Begg's test

» Padroniza o effect size, subtraindo a
media ponderada e dividindo pelo erro
padrao

* Faz rank correlation, para ver se o effect
size esta correlacionado com a sua
variancia.

* Tem baixo poder estatistico



Egger's test

Padroniza o effect size, subtraindo a
media ponderada e dividindo pelo erro
padrao

Faz uma regressao, do efeito padronizado
contra a sua precisao (1/EP?)

Testa se o intercepto € diferente de zero

Tem maior poder estatistico do que o
Begg's test



ATENCAO

« Com n < 20, ambos os testes tem baixo
poder estatistico
— Egger’s test tem melhor performance
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Funnel plot with pseudo 95% confidence limits
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metafunnel logrr selogrr, egger

Funnel plot with pseudo 95% confidence limits
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Funnel plot com linha de

regressao de Egger

* A opcao Egger traca a linha baseada na

equacao de regressao ponderada do log
RR.

* Mostra que a medida que diminuiu o
tamanho do estudo, aumenta o RR

« Usamos o comando metabias para
realizar o teste de Egger



. metabias logrr selogrr, egger
Note: data input format theta se_theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 11 Root MSE = 3.236
Std_Eff Coef. std. Err. t P>|t] [95% Conf. Interval]
slope .0086597 .2396722 0.04 0.972 -.5335165 .5508359

bias -2.688937 1.554066 -1.73 0.118 -6.204479 .8266047

Test of HO: no small-study effects P=0.118



. metabias logrr selogrr, begg
Note: data input format theta se_theta assumed.

Begg's test for small-study effects:
Rank correlation between standardized intervention effect and its standard error

adj. Kendall's Score (P-Q) = -5
Std. Dev. of Score = 12.85
Number of Studies = 11
z = -0.39
Pr > |z| = 0.697
zZ = 0.31/(continuity corrected)
Pr > |z] = 0.755 (continuity corrected)



Amamentacao e colesterol total

metabias mean serror, egg graph
Note: data input format theta se theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 42 Root MSE = 1.307
Std Eff | Coef Std. Err t P>t | [95% Conf. Interval]
_____________ _I_________________________________________________________________
slope | .0048417 .0165891 0.29 0.772 -.0286862 .0383696

bias | -.1864936 .268938 -0.69 0.492 -.7300375 .3570503

Test of HO: no small-study effects P = 0.492
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Funnel plot with pseudo 95% confidence limits
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s.e. of Inor

Funnel plot with pseudo 95% confidence limits
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s.e. of Inor

Funnel plot with pseudo 95% confidence limits

exp(Inor), log scale



. metabias lnor serror, egger
Note: data input format theta se_theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 113 Root MSE = 1.559
Std_Eff Coef. Std. Err. t P>|t] [95% Conf. Intervall
slope -.0707942 .0275836 -2.57 0.012 -.125453 -.0161354
bias -1.250535 .210897 -5.93 0.000 -1.668441 -.8326282

Test of HO: no small-study effects P = 0.000

Begg's test for small-study effects:
Rank correlation between standardized intervention effect and its standard error

adj. Kendall's Score (P-Q) = -1129
Std. Dev. of Score = 403.01 (corrected for ties)
Number of Studies = 113
z = -2.80
Pr > |z| = 0.005
z = 2.80 (continuity corrected)
Pr > |z] = 0.005 (continuity corrected)
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Trim and fill

 Inputacao de resultados dos estudos
“faltantes”

« Baseado na assimetria do funnel plot

« "Ajusta’a meta-analise para incorporar os
estudos faltantes, a partir dos resultados

imputados.



Limitacoes

Assume que toda assimetria no funnel plot e
por viés de publicacao

Nao considera outras fontes de
heterogeneidade

Quando a heterogeneidade entre os

estudos ¢ alta, ele subestima a magnitude
da associacao



. metatrim Mean serror, funnel

Note: default data input format (theta, se_theta) assumed.

Meta—-analysis

| Pooled 95% (I Asymptotic No. of
Method | Est Lower Upper z_value p_value studies
Fixed | 1.744 1.425 2.064 10.693 0.000 18
Random | 3.437 2.298 4.576 5.913 0.000

Test for heterogeneity: Q= 138.411 on 17 degrees of freedom (p= 0.000)
Moment-based estimate of between studies variance = 4.408

Trimming estimator: Linear
Meta-analysis type: Fixed-effects model

iteration | estimate Tn # to trim diff
1 [ 1.744 143 7 171
2 [ 1.155 154 8 22
3 [ 1.104 155 8 2
4 [ 1.104 155 8 0
Filled

Meta-analysis

| Pooled 95% CI Asymptotic No. of
Method | Est Lower Upper z_value p_value studies
Fixed | 1.104 0.802 1.406 7.164 0.000 26
Random | 1.386 0.155 2.616 2.207 0.027

Test for heterogeneity: Q= 291.431 on 25 degrees of freedom (p= 0.000)
Moment-based estimate of between studies variance = 8.062



theta, filled
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Filled funnel plot with pseudo 95% confidence limits
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Fail-safe N

« Estima o numero de estudos com
resultados negativos necessarios para
produzir associacao nao estatisticamente
significativa
— Assume que toda assimetria € por vies de

publicacao
— Coloca muita énfase no teste de significancia

— Influenciado pelo resultado que € atribuido
aos estudos faltantes

* Depende do método usado



* Todos os testes apresentados

— Indicam susceptibilidade da meta-analise ao
viés de publicacao

* Viés — distorcao nos resultados de um
estudo por um erro sistematico



Vies de publicacao

« Esperamos que seja observado um efeito
nos estudos pequenos
— Small studies effect



Examinando o impacto do vies

* Na presenca de importante viés de
publicacao, o modelo aleatorio ira
enviesar a estimativa no sentido dos
pequenos estudos

— Mas € equivocado simplesmente usar modelo
fixo
* O mais apropriado é fazer analise de
sensibilidade

o Estratificando de acordo com o tamanho
da amostra



Amamentacao e obesidade

< 500 participantes 0.53 (0.44; 0.63)
500 - 1499 participantes 0.66 (0.58; 0.75)
= 1500 participantes 0.81 (0.76; 0.87)

Total 0.74 (0.70; 0.78)



Amamentacao e pressao
arterial

Funnel plot with pseudo 95% confidence limits
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metabias meansys sesys, egger
Note: data input format theta se_theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 43 Root MSE = 1.348
Std_Eff Coef. Std. Err. t P>|t] [95% Conf. Intervall
slope .2915851 .1980038 1.47 0.148 -.1082917 .6914619

bias -1.341084 .3254171 -4.12 0.000 -1.998277 -.6838905

Test of HO: no small-study effects P = 0.000



Table 3 Breastfeeding and blood pressure in later life: random-effeds meta-analyses subgroup
Systalic blood pressure in mmHg

Number of Mean difference

Subgroup analysis estimates (95% corfidence interval) p-value
Age group

1-9 years 19 -097 (-152; —-043)  <0.001

10-19 years 10 -1.03 (-2.07; 0.02) 0.06

220 years 14 ~030 (~0.75; 0.14) 0.18
Study size

<300 participants 13 —-196 (-3.14; -0.78) 0.001

300-999 participants 17 -120 (-2.03; -037) 0.005

=1000 participants 13 -029 (-0.70; 0.13) 0.18
Year at bith

Before 1980 16 ~083 (~152; -0.15) 0.02

After 1980 26 -076 (—122; —030) 0.001
Length of recall of breastfeeding

<3 years 27 -0.77 (-121; -033) 0.001

=3 years 16 -090 (-1.63; -0.17) 0.02
Control for confounding

None 16 -153 (-2.51; —056) 0.002

Adjusted for socio-economic status 13 - 1.05 (-1.85; —-0.26) 0.009

Adjusted for sododemographic variables 13 ~047 (-1.00; 0.07) 0.09

Adjusted for demographic variables 1 -005 (-0.46; 0.36) 081
Setting

High-income ountry 34 -096 (-1.38; —-053) <0.001

Middle-/low-income country 9 -030 (-1.02; 0.43) 043
Categorization of breastfeeding

Ever breastfed 19 -0.70 (-1.18; -021) 0.001

Breastfed for a gven number of months 24 ~085 (—134; -035) 0.005
Total 43 ~080 (-1.17; —043)

The total number of studies does not add to 43 for systolic blood pressure and 38 to diastolic blood press

of birth of subjects.



mamentacao e Ql

Author Year
Johnson (A) 1996
Der (A) 2006
Gibson-Davis (A) 2006
Zhou (A) 2007
Wigg (A) 1998
Lucas (A) 1992
Morrow-Tlucak (A) 1988
Quinn (M) 2001
Quinn (F) 2001
Whitehouse (A) 2011
Eickman (A) 2007
Clark (A) 2006
Evenhouse (A) 2005
Jacobson (A) 1999
Belfort (A) 2001
Smither (A) 1992
Bernard (A) 2004
Huang (A) 2004

Overall (I-squared = 87.7%, p = 0.000)

NOTE: Weights are from random effects analysis

\ 4

ES (95% Cl)

5.00 (0.40, 9.60)

0.52 (-0.19, 1.23)
1.72 (0.54, 2.90)

0.80 (-1.73, 3.33)
0.80 (-1.90, 3.50)
7.60 (4.00, 11.20)
9.10 (1.88, 16.32)
5.80 (4.10, 7.50)
8.20 (6.50, 9.90)
4.04 (1.48, 6.60)
3.00 (0.48, 5.52)
1.00 (-1.13, 3.13)
1.68 (-0.16, 3.52)
4.00 (1.08, 6.92)
5.59 (2.67, 8.51)
0.97 (0.50, 1.44)
6.20 (2.50, 9.90)
3.46 (1.54, 5.38)
3.44 (2.30, 4.58)

%
Weight

3.41
7.45
7.09
5.56
5.36
4.34
1.88
6.55
6.55
5.53
5.57
6.05
6.39
5.10
5.10
7.57
4.23
6.29
100.00

I
-16.3

16.3



s.e. of Mean
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Funnel plot with pseudo 95% confidence limits
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. metabias Mean serror, egger
Note: data input format theta se_theta assumed.
Egger's test for small-study effects:

Regress standard normal deviate of intervention
effect estimate against its standard error

Number of studies = 18 Root MSE = 2.222
Std_Eff Coef.  Std. Err. t P>|t| [95% Conf. Intervall
slope .2175103 .5701905 0.38 0.708 -.9912395 1.42626

bias 2.857935 .8239016 3.47 0.003 1.111342 4.604529

Test of HO: no small-study effects P =0.003



Study

ID
<500 !
1 [
2 ——
3 —
4 : <
5 ——
6 . * >
7 ——
Subtotal (I-squared = 61.6%, p = 0.016) <>
1
500 - 1499 :
8 —
9 —t—
10 —:—0—
11 e
12 _——
Subtotal (I-squared = 66.1%, p = 0.019) <>
1
>=1500 !
13 -~
14 T
15 ——
16 -
17 | ——
18 :
Subtotal (I-squared = 95.0%, p = 0.000) <>
1
Overall (l-squared = 87.7%, p = 0.000) <:>
NOTE: Weights are :‘rom random effects analys|s | |

ES (95% Cl)

7.60
0.80
3.00
5.00
4.00
9.10
0.80
3.61

4.00, 11.20)
-1.73, 3.33)
0.48, 5.52)
0.40, 9.60)
1.08, 6.92)
1.88, 16.32)
-1.90, 3.50)
1.59, 5.63)

AN AN N N N S~ A~

4.04 (1.48, 6.60)
1.00 (-1.13, 3.13)
5.59 (2.67, 8.51)
1.68 (-0.16, 3.52)
6.20 (2.50, 9.90)
3.37 (1.44, 5.31)

0.52 (-0.19, 1.23)
8.20 (6.50, 9.90)
3.46 (1.54, 5.38)
0.97 (0.50, 1.44)
5.80 (4.10, 7.50)
1.72 (0.54, 2.90)
3.31 (1.46, 5.16)

3.44 (2.30, 4.58)

%
Weight

4.34
5.56
5.57
3.41
5.10
1.88
5.36
31.22

5.53
6.05
5.10
6.39
4.23
27.29

7.45
6.55
6.29
7.57
6.55
7.09
41.49

100.00

-16.3 0

16.3



* Qual € a sua conclusao sobre a presenca
e impacto do vies?



Heterogeneidade

* Um passo importante € estratificar a

analise de acordo com algumas
caracteristicas, observando se ocorre

modificacao de efeito



BF x colesterol de acordo com a
idade

* 1—9anos: 0.02 (-0.06 to 0.11)
* 10 — 19 anos: -0.07 (-0.21 to 0.08)
« >19anos: -0.18 (-0.30 to -0.006)



TABLE 1—0Odds Ratios for Weaning by 3 Months, According to Study Quality
ltems: Meta-Analysis of 13 Studies, 1979-1997

Odds Ratio 95% Confidence Interval

Interviewer unaware of research hypothesis
or exposure status

Yes 1.63 1.00, 2.67

No 2.02 1.16, 3.50
Maternal smoking

Yes 1.88 1.35, 2.62

No 1.99 1.26, 3.14
Losses to follow-up, %

<15 and symmetrical for both groups 1.60 1.26, 2.01

15-25 and symmetrical for both groups 3.71 2.09, 6.56

>25 or asymmetrical 1.94 1.35,2.79
Recall for exposure and outcome data

<6 months 2.13 1.60, 2.83

>6 months for either exposure or outcome 1.68 0.98, 2.87

>6 months for both exposure and outcome 1.58 0.78, 3.22
Adjustment for covariates

Full adjustment 1.71 1.34,2.18

Partial adjustment 2.47 1.43, 4.27

No adjustment 2.82 1.40, 5.68




Table 3.2.

Breastieeding and $e nsk of ovarweight and obesity in later kfe: Random-efiects meta-
analyses of nsk of overweight/obesity by subgroup

Subgroup anaysis Nurmber of esSrmates Pooked odds rafio and P vaue
95% confdence interval
By age group
1 %9 years 22 0.79 (071 0087 0o
9 %0 19 yoars 1" 0689 (080 % 0.380) oo
>19 years 8 083 (074 % 1.04) 013
By study size
<500 partdparts 1" 051 (035 0075 oo
500-1499 partdparts 1" 0.79 (0686 w0 093) 0003
21500 paricpants 17 080 (074 %0 087) 0o
By yoar &t birth
Bafore 1980 13 083 (073 0095 0003
Afar 1980 22 0.78 (072 % 0.85) 0o
By study design
Cross-sactional 26 0.79 (072 0087 000
Casecon¥d 3 0538 (023 w145 024
Caohort 10 0.75 (089 w0 033) oo
By lemg® of recall of reastfeadng
<3 yours 24 0.79 (071 0 087) Q001
Z3 yoars 15 0.76 (087 % 0.386) oo
By categorizaton of treastfeeding
Ever breastfed 12 0.75 (087 0 083) 0o
Breastied for a gven number of morths 23 0.78 (071 % 0.386) 000
By convd for confounding
Nona 16 076 (0684 0 091) 0004
Mijusted for sodosconomic status 3 072 (0868 ©0.79) oo
Mijusted for sodoesconomic status and 20 0.77 (071 %0 0.384) 00M
parental arfiropometry
By study satting
Highincome county 33 0.77 (071 % 033) Q.00
Middle/Low-income county 8 082 (062 w0 109) 018

Tou

39

0.78 (072 w 0.84)




Heterogeneidade

« E importante diferenciar a
heterogeneidade clinica da estatistica

* Teste de heterogeneidade tem baixo
poder estatistico

— Baixa capacidade de detectar moderada
heterogeneidade, quando o numero de
estudos € pequeno



Qual modelo usar neste caso

%

Study RR (95% ClI) Weight

Kambarimi, 1997 < . 0.14 (0.01,2.67) 0.95

Lincetto, 2000 0.34 (0.16,0.72) 2.99
Pattinson, 2006 0.69 (0.59, 0.81) 96.06

Overall (I-squared = 54.4%, p =0.112) 0.68 (0.58, 0.79) 100.00

T T T
oI S 1 2

Figure 3 A meta-analysis of three observational trials comparing KMC with standard incubator care showing cause specific
mortality effect for babies of birthweight <2000g (assumed to be deaths due to direct complications of preterm birth).
Pattinson data restricted to sites with comparable before/after data™



i6

INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

(@)
WO
Study RR (95% Cl) Weight
|
1
Charpak, 1997 —_—r 0.38 (0.07,1.94) 15.10
i
I
Suman,2008 ( : 0.18(0.02,1.56) 13.73
I
i
Worku,2008 —— 0.57 (0.33,1.00) 71.17
1
Overall (I-squared = 0.0%, p = 0.539) @ 0.49 (0.29, 0.82) 100.00
1
1
1
i
i
T T T
A 5 1 2
(b)
%
Study ES (95% ClI) Weight
i
Cattaneo, 1998 - 0.51 (0.28,0.94) 25.01
1
1
Charpak, 1997 el 0.70 (0.44, 1.11) 27.53
Sloan, 1994 —— 0.30 (0.13,0.66) 21.71
1
Suman, 2008 — 0.19 (0.07,0.55) 17.47
1
1
Udani, 2007 e ; 0.04 (0.01,0.27) 8.29
Overall (I-squared = 69.7%, p =0.010) <> 0.34 (0.17,0.65) 100.00
E
1
NOTE: Weights are from random effects ana:lysis
T T T
Bl 51 2

Figure 2 (a) Meta-analysis of three RCTs comparing KMC with standard care showing cause-specific mortality effect for
babies of birth weight <2000g (assumed to be deaths due to direct complications of preterm birth) and excluding studies
where KMC was started after the first week of life. (b) A meta-analysis of five RCTs comparing KMC with standard care
showing effect on severe morbidity (severe pneumonia, sepsis, jaundice and other severe illness) for babies of birthweight
<2000g and excluding studies where KMC was started after the first week of life. Unpublished neonatal specific data
courtesy of authors, Charpak and Suman



Graphic 2 — Mild PE

Author Year

Mello 2005 —

Lee 2002

Yasuda 1995

Overall (l-squared = 70.8%, p = 0.033) <

NOTE: Weights are from random effects anslysis

%

OR (95% Cl) Weight

0.81(030, 1.23) 45.38

0.92(0.06, 14.85) 20.37

5.75(121, 27.25) 34.25

1.43(028,7.33) 100.00

I
0267
Graphic 3 — Severe PE

Author Year

Mello 2005

Branch 1889

27.2
%

OR (35% Cl) Weight

3.83(2.12, 6.92) 30.65

Kupferminc 2000

Lee 2002 —

Yasuds 1885

Cversll (Fsquared = 70.2%, p=0.009)

NOTE: Weights are from random effects analysis

4130 (2.30, 741.41)  13.98

10.28 (0.49, 217.51) 13.11

3.05 (0.34, 27.68) 18.31

57.50 (1292, 255.85) 23.94

11.15(2.68, 4675)  100.00

T
00125

1

741



Fontes de heterogeneidade —
Pré-eclampsia

Variables T?

All studies 1.295 -
Study Design 0.520 99.83%
Study Quality 1.441 -11.23%

Study Size 0.792 38.83%




