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Meta-analysis and diabetes
A new pandemia?
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Qualità degli studi primari e revisioni sistematiche: rating del livello delle evidenze

Ia Metaanalisi o review sistematiche basate su più studi di livelli Ib

Ib Trial diagnostici o studi di esito di buona qualità

II Trial diagnostici or studi di esito di media qualità, numero insufficiente di pazienti, o altri 
trials (case–control, altri designi)

III Studi descrittivi, case report ed altri studi

IV Indicazioni di comitati, opinioni di esperti, e così di seguito (reviews non sistematiche etc.)Rating della forza delle evidenze a supporto delle raccomandazioni nelle linee guida

A Supportati da almeno due studi di livello Ib o da una review di livelli Ia (“E’ stato 
dimostrato”)

B Supportate da almeno due studi indipendenti di livello II o estrapolazioni da studi di livelli I 
(“E’ plausibile”)

C Non supportati da adeguati studi di livello I o II (“indicazioni”)

D Indicazioni di esperti (“non ci sono prove”)
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Summarize the Evidence

1. Narrative review: 
It has the disadvantage to summarize available evidence without really synthetizing it in simple 
numbers

2. Pooled analysis (meta-analysis of individual data)
Retrospectively planned
Prospectively planned:

Meta-analisi in cui gli studi, in genere studi clinici randomizzati, vengono individuati, 
valutati e inclusi nel protocollo della meta-analisi prima che siano noti i risultati degli studi 
stessi.
3. Meta-analysis of published data

How to do?
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Meta-analysis is the statistical combination of results 
from two or more separate studies.

What is a meta-analysis?

1. Increase in power
2. Settle controversies arising from conflicting claims
3. Ability to answer questions not posed by individual studies

Potential strengths
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Meta-analysis

1. Increase in power: the power of a meta-analysis is that of a single 
trial enrolling a total sample composed by all individual samples of the 
trials included in the meta-analysis. 

2. Settle controversies arising from conflicting claims
3. Ability to answer questions not posed by individual studies

Potential strengths

Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Intensive blood-glucose control with sulphonylureas or 
insulin compared with conventional treatment and risk of 

complications in patients with type 2 diabetes

Chlorpropamide
(n=619)

Glibenclamide
(n=615)

Insulin
(n=911)

OVERALL
(n=2,145)

p

Myocardial Infarction
0.87

(0.68-1.12)
0.78

(0.60-1.01)
0.87

(0.70-1.09)
0.84

(0.71-1.00)
0.052

Stroke
1.01

(0.65-1.58)
1.38

(0.92-2.08)
0.86

(0.57-1.81)
1.11

(0.81-1.51)
0.52

All-cause mortality
1.02

(0 82 1 27)
0.91

(0 73 1 15)
0.93

(0 76 1 14)
0.94

(0 80 1 10)
0.44

Underpowered studies

UK Prospective Diabetes Study (UKPDS) Group. 
The Lancet, Volume 352, Issue 9131, Pages 837 - 853

Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Strengths
Underpowered studies

UKPDS 33 VADT ADVANCE

Effect of Intensive vs conventional treatment on the risk of microvascular
and macrovascular complications

ACCORDCardiovascular endpoint, but prematurely terminated

Underpowered studies
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Prevention of cardiovascular disease through 
glycemic control in type 2 diabetes:

Increase in power

A meta-analysis of randomized clinical trials 
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Meta-analysis

1. Increase in power: the power of a meta-analysis is that of a single 
trial enrolling a total sample composed by all individual samples of the 
trials included in the meta-analysis. 

2. Settle controversies arising from conflicting claims
3. Ability to answer questions not posed by individual studies

Potential strengths
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MRC/BHF Heart Protection study of cholesterol 
lowering with simvastatin in 20,536 high-risk individuals 

A randomized placebo-controlled trial
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Pravastatin in elderly individuals at risk of 
vascular disease (PROSPER) 

A randomized controlled trial
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Efficacy and safety of cholesterol-lowering treatment

Prospective meta-analysis of data from 90,056 participants in 14 
randomised trials of statins
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Meta-analysis

1. Increase in power: the power of a meta-analysis is that of a single 
trial enrolling a total sample composed by all individual samples of the 
trials included in the meta-analysis. 

2. Settle controversies arising from conflicting claims
3. Ability to answer questions not posed by individual studies

Potential strengths
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Pancreatitis, Pancreatic, and Thyroid Cancer With 
GLP-1-Based Therapies

M. Elashoff, V.A. Matveyenko, B. Gier, R. Elashoff, P.C. Butler 

Gastroenterology 2011; 141:150-156

7-fold increased risk of pancreatitis 

This study has many methodological 
problems related to data management, 
underreporting adverse events and 
confounding factors. 
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Dipeptidyl peptidase-4 inhibitors and 
pancreatitis risk

A meta-analysis of randomized clinical trials

• 109 trials with duration ≥12 weeks with available 
information

• Exposure: 45,239 patient–years

• Cases of acute pancreatitis: 36

Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



DPP-4 inhibitors and pancreatitis risk
A meta-analysis of randomized clinical trials

MH-OR: 0.93 (0.51–1.69)
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3.7%*yr 1.2%*yr
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Lixisenatide and MACE
ELIXA trial – primary endpoint

Pfeffer MA, et al. N Engl J Med  2015; 373:2247-57.
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Marso SP, et al. N Engl J Med. 2016; 375:311-22,

Liraglutide and MACE
LEADER trial
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Semaglutide and MACE
SUSTAIN-6 trial

Marso SP, et al. N Engl J Med. 2016,
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Adapted from: Nissen S. Wolski K. N Engl J Med 2007;356:2457–71.

Study Rosiglitazone group Control 
group

Odds ratio 
(95% CI)

P-value

Number of events/total number (%)

Myocardial infarction

Small trials combined 44/10.285 (0.43) 22/6.106 (0.36) 1.45 (0.88–2.39) 0.15

DREAM 15/2.635 (0.57) 9/2.634 (0.34) 1.65 (0.74–3.68) 0.22

ADOPT 27/1.456 (1.85) 41/2.895 (1.42) 1.33 (0.80–2.21) 0.27

Overall 1.43 (1.03–1.98) 0.03

Death from cardiovascular causes

Small trials combined 25/6.845 (0.36) 7/3.980 (0.18) 2.40 (1.17–4.91) 0.02

DREAM 12/2.635 (0.46) 10/2.634 (0.38) 1.20 (0.52–2.78) 0.67

ADOPT 2/1.456 (0.14) 5/2.895 (0.17) 0.80 (0.17–3.86) 0.78

Overall 1.64 (0.98–2.74) 0.06

Rosiglitazone and myocardial infarction
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Rosiglitazone: FDA warning black box
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Rosiglitazone and cardiovascular risk

Adapted from: Monami M, et al NEJM

• Inclusion of trials with non-cardiovascular endpoints

• Questionable statistical methods: overestimation (Peto’s analysis)

• Selection of trials (duration >24 wk. GSK-sponsored)

• Different duration of follow-up in rosiglitazone/comparator groups

“The time limit of 24 wks is largely too short to select trials showing a possible effect of  rosiglitazone on 
atherosclerosis. and at the same time it is too long to collect all the RCTs providing informations about a possible
effect of the drug on myocardial oxygen consumption…”
“…in the DREAM and ADOPT trials. the duration of follow-up in patients treated with rosiglitazone is longer. 
meaning that the proportion of CV adverse events is higher. determining a bias against rosiglitazone. which
would need to be corrected”.
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Cardiac safety profile of rosiglitazone
A comprehensive meta-analysis of randomized clinical trials
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Nissen’s: 1.43

Cardiac safety profile of rosiglitazone
A comprehensive meta-analysis of randomized clinical trials
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Rosiglitazone: FDA 2013
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Meta-analysis: strengths and limitations
Conclusions

• Meta-analysis are inevitable whenever there is more than one trial 
addressing the same clinical issue (e.g., more than one trial on 
cardiovascular outcomes with the same drug)

• Meta-analyses of cardiovascular events reported in trials with metabolic
outcomes should be interpreted with caution, due to their specific
methodological limitations. However,:

 They are the only source of information when specific large-scale trials 
on cardiovascular outcomes are unavailable (e.g., Sulfonylureas);

 They add relevant information even when cardiovascular outcome trials 
are available, particularly for patients at low/medium cardiovascular risk.Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 
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Conduzione di una meta-analisi

Matteo Monami
SODc Diabetologia

AOU Careggi, Firenze

SID Academy
Roma, 3070372017
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Contrast-induced nephropathy (CIN) is usually defined by a fixed (0.5 mg/dL
or 44 gmol/L) or a proportionate (25%) rise in serum creatinine (SCr) levels 

after contrast exposure. 

CIN and vitamin use

Weisbord SD et all. Clin J Am Soc Nephrol 2008; 3(5): 1274-81.
Chen SL et all. Int J Cardiol 2008; 126(3): 407-13.

Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



CIN e fattori predittivi noti

Weisbord SD et all. Clin J Am Soc Nephrol 2008; 3(5): 1274-81.
Chen SL et all. Int J Cardiol 2008; 126(3): 407-13.
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- Iodinaxol (iso-osmolare) è più sicuro in termini di tossicità rispetto
ad alcuni tipi di mdc a bassa osmolarità (iohexol e ioxaglato) ma 
non rispetto ad altri (iopamidolo, iopromide, iobitridolo, 
ioversolo)

CIN e fattori predittivi noti

Weisbord SD et all. Clin J Am Soc Nephrol 2008; 3(5): 1274-81.
Chen SL et all. Int J Cardiol 2008; 126(3): 407-13.
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1. Prospero registration
2. Search (medline/clinicaltrials.gov): “vitamin diabetes contrast nephropathy” 

3. Flow chart
4. Database
5. Analysis
6. Manuscript

COSE DA FARE

Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



1. PROSPERO website registration
https://www.crd.york.ac.uk/PROSPERO/myprospero.php
a)   Descrizione della problematica
b)   Definizione chiara degli obiettivi della meta-analisi
c) Formulazione delle ipotesi da testare
d) Definizione degli eventuali sotto-gruppi da considerare
e) Definizione della strategia statistica
f) Altro

COSE DA FARE
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1. Prospero registration
2. Search
a) Published studies: Medline/Embase/Cochrane
b) Unpublished studies: www.clinicaltrials.gov

Key-words: vitamin and contrast and nephropathy and vitamin 
Limits: Meta-analysis and RCT

COSE DA FARE
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http://www.clinicaltrials.gov


1. Prospero registration
2. Search (Medline/Embase/Cochrane/clinicaltrials.gov)
3. Flow chart

COSE DA FARE
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Sono descritti i metodi per:
1. Generare la lista di randomizzazione?
2. Rendere espliciti gli attori coinvolti nel processo di randomizzazione: chi genera la lista, 

chi arruola i partecipanti, chi li assegna a ciascun gruppo, ecc.? 
3. Occultare la lista di randomizzazione (ad es. randomizzazione centralizzata, buste 

chiuse), dettagliando le strategie utilizzate per mantenere nascosta la sequenza di 
allocazione (AABABAB”) – allocation concealment – sino all’assegnazione del paziente.

4. Rendere o meno cieche ai soggetti esaminati e/o agli sperimentatori informazioni 
fondamentali dell'esperimento in grado di influenzarne i risultati?

5. Definire se l'analisi è intention to treat (ITT) ovvero un'analisi statistica che, nella 
valutazione di un esperimento, si basa sugli intenti iniziali di trattamento e non sui 
trattamenti effettivamente somministrati (per protocol)?.

RANDOIMIZATION, ALLOCATION, BLINDING, ITT

4. Database
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4. Analysis

METODO AD EFFETTI FISSI (FIXED EFFECTS MODEL)
(MANTEL-HAENSZEL METHOD; PETO METHOD)
L’OR di ogni studio è pesato per l’inverso della propria varianza, che, a sua volta, 
è funzione della numerosità campionaria e del numero di eventi dello studio
METODO AD EFFETTI RANDOM (RANDOM EFFECTS MODEL)
(DERSIMONIAN & LAIRD METHOD)
L’OR di ogni studio è pesato per l’inverso della propria varianza più le varianze 
tra i diversi studi

SE NON ESISTE ETEROGENEITA’ (differenze fra gli studi primari inclusi in una 
meta-analisi: tipo di partecipanti, interventi, “outcome”, disegno dello studio, 
variabilità. Viene saggiata con test quali il Q di Cochran) TRA I DIVERSI STUDI E’ 
PROBABILE CHE I DUE MODELLI DIANO RISULTATI MOLTO SIMILI Diapositiva preparata da Matteo Monami e ceduta alla Società Italiana di Diabetologia. 

Per ric
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