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Systematic reviews/meta-analysis

Randomized controlled trials

Non-randomized controlled trials

Cohort studies

Case-control studies

Case series

Figure 1 - Levels of scientific evidence in evidence-based Dentistry.

Case reports
Expert opinion

Animals/in vitro studies
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* Traditional, narrative reviews, usually written by
experts in the field, are qualitative, narrative
summaries of evidence on a given topic. Typically,
they involve informal and subjective methods to

collect and interpret information.
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Systematic review

Narrative review

* systematic methods used to
control bias and imprecision

e subjective and may be biased

e uses rigorous scientific
methodology to search literature

* no explicit methods for searching
literature or reporting and report
results of results

e can be replicated

e cannot be replicated
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Vitamin D supplementation in chronic kidney disease: a systematic review and meta-analysis of
observational studies and randomized controlled trials.

Kandula P, Dobre W, Schold JO, Schreiber MJ Jr. Wehrotra B, Mavaneethan SD.
Department of Nephrology, Indiana University, Indianapolis, Indiana, USA.

Abstract

BACKGROUND AND OBJECTIVES: Vitamin D deficiency is highly prevalent among patients with chronic kidney disease (CKD).
The benefits and harms of vitamin D supplementation (ergocalciferol or cholecalciferol) were assessed in patients with nondialysis-
dependent CKD, dialysis-dependent CKD, and renal transplant recipients.

DESIGN, SETTING, PARTICIPANTS, & MEASUREMENTS: MEDLINE (1966 to September 2009), SCOPUS (September 2009),
and nephrology conference proceedings were searched for relevant observational and randomized controlled frials (RCTs).
Treatment effects were summarized as mean differences (MDs) with 95% confidence intervals (Cls) using a random effects model.
Separate analyses were conducted for observational studies and RCTs.

RESULTS: Twenty-two studies (17 observational and 5 RCTs) were included. There was a significant improvement in
25-hydroxyvitamin D (MD 241 ng/ml, 95% CIl 19.6 to 26.6) and an associated decline in parathyroid hormone (PTH) levels (MD
-41.7 pa/ml, 95% CI -55.8 to -27.7) among observational studies. PTH reduction was higher in dialysis patients. Among RCTs, there
was a significant improvement in 25-hydroxyvitamin D (MD 14 ng/ml, 95% Cl 5.6 to 22.4) and an associated decline in PTH levels
(MD -31.5 pg/ml, 95% CI-57 to -6.1). A low incidence of hypercalcemia and hyperphosphatemia was reported with vitamin D
supplementation. Cardiovascular and skeletal effects of vitamin D supplementation have not been studied. Included studies were
mostly of low to moderate quality.

CONCLUSIONS: Available evidence from low-to-moderate quality observational studies and fewer RCTs suggests that vitamin D

supplementation improves biochemical endpoints. However, whether such improvements translate into clinically significant outcomes
Is yet to be determined.



Clin J Am Soc Nephrol. 2012 Feb;7(2).356-65. doi: 10.2215/CIN.04040411. Epub 2011 Dec 22

Vitamin D therapy in chronic kidney disease and end stage renal disease.
Melamed ML Thadhani Rl.
Department of Medicine, Albert Einstein College of Medicine, Brony, NY 10461, USA. michalmelamed@yahoo.com

Abstract
Vitamin D has gamered much research and debate about supplementation in recent years, not only as it pertain:
kidney disease but also fo those in the general populafion. This review discusses observational and available cl

about the effects of both calcitriol and vitamin D analogs (active) and ergocalciferol and cholecalciferol (nufrition:
pafients with CKD and ESRD.



A meta-analysis is the statistical combination of
at least 2 studies to produce a single estimate of
the effect of the healthcare intervention under
consideration.”

Individual patient data meta-analyses (pooled
analyses) (IPD) involves obtaining raw data on all
patients from each of the trials directly and then
re-analyzing them.
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100,000 150,000

50,000
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_ Systemaltic reviews

_ Meta-analysis and systematic reviews together

_ Meta-analysis without systematic reviews
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Hansen, Henrik, and Neda Trifkovic. Systematic Reviews: Questions,
Methods and Usage. DANIDA, Udenrigsministeriet, 2013.
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Random-Effects Model



« Require from each study
— effect estimate; and
— standard error of effect estimate

« Combine these using a weighted average:

— pooled estimate = sum of (estimate x weight)
sum of weights

— where weight = 1 / variance of estimate



Assume true effect estimates really vary across studies

Two sources of variation:

— within studies (between patients)

— between studies (heterogeneity)

What the software does:

— Revise weights to take into account both components of

variation:
1

Weight = Variance + heterogeneity

When heterogeneity exists we get

— a different pooled estimate (but not necessarily) with a
different interpretation

— a wider confidence interval

— a larger p-value



Larger studies receive proportionally less weight in RE
model than in FE model

Thus,
Random-effect model IS more susceptible to
publication bias.
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Study location and setting
Age, sex, diagnosis and disease severity of participants

Treatments people may be receiving at the start of a
study

Dose or intensity of the intervention

Definitions of outcomes.



« Sampling error may vary among studies (sample size)

 Study quality (for example, the extent to which allocation to
Interventions was concealed, or whether outcomes were assessed
blind to treatment allocation)

« Analysis (for example, performing an intention-to-treat analysis
compared with an ‘as treated’ analysis)



How to Identify it:
« Common sense

—are the patients, interventions and
outcomes in each of the included studies
sufficiently similar

« Statistical tests
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Steps in data analysis & presentation

Tabulate summary data
Graph data
Check for heterogeneity

Perform a meta-analysis if heterogeneity is not a major
concern

If heterogeneity is found, identify factors that can explain
it

Evaluate the impact of study quality on results

Explore the potential for publication bias



* Prepare tables comparing studies with respect to:
— Year
— Setting
— Patients
— Intervention
— Comparison
— Outcome (results)
— Quality
* Gives a ‘first hand’ feel for the data

 Can make some assessment of quality and
heterogeneity



| ] ] e ] e ] ] ] e
34 uk 170 82 498 228

J Heward, 1999 caucasian
M. Ulker, 2009 28 Turky caucasian 76 18 140 60
M.Matsushita, 1999 75 Japan Asian 48 94 116 184
R. Pullmann, 1999 18 Slovak caucasian 131 73 113 39
M Barreto, 2004 16 Portugal caucasian 173 63 251 95
Ahmed S, 2001 35 Japan Asian 69 157 171 229
F. TAKEUCHI, 2003 55 Japan Asian 32 62 71 143
Lee YH, 2001 65 korea Asian 39 121 45 127
L. Hudson,2002 45 Korea Asian 183 77 131 269
CG Parks,2004 45 USA caucasian 176 106 90 54
CG Parks, 2004 66 USA caucasian 100 70 251 151
F Aguilar, 2004 55 spain caucasian 438 114 287 101
K-H CHUA,2010 45 Malaysia Asian 105 155 109 151

M-F Liu, 2001 23 china Asian 508 104 70 92
I Kimkong, 2011 56 Thailand Asian 143 159 125 181

[N
-
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Tabulate summary data
Graph data
Check for heterogeneity

Perform a meta-analysis if heterogeneity is not a major
concern

If heterogeneity is found, identify factors that can explain
it

Evaluate the impact of study quality on results
Explore the potential for publication bias



* Efficient way of presenting summary results

* Forest plot:
— Presents the point estimate and Cl of each trial
— Also presents the overall, summary estimate
— Allows visual appraisal of heterogeneity

e Other graphs:
— Cumulative meta-analysis
— Funnel plot for publication bias
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Odds Ratio

/ Line of no significance

less than 1

1
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more than 1
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Study Relative risk of myocardial Weight
infarction (95% Cl) (NG)
Baron 1999 = 13
Grant 2005 29
Grant 2005 Vit D 26
Prince 2006 FEe 13
Reid 2006 e 17
Lappe 2007 ~ - E -~ 1
Reid 2008 - - - 1
Total --ﬁ-—-
P={ 038 1.27 (1L.01 to 1.59)
0.5 o8 1 1.2 1.5 2 3
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« (Hazard Ratio , Rate Ratio, Risk Ratio, Odds Ratio
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standardized effect

-20

Egger's publication bias plot
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Standard Error

A

No bias Reporting bias present
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Steps in data analysis &
presentation

Tabulate summary data
Graph data
Check for heterogeneity

Perform a meta-analysis if heterogeneity is not a major
concern

If heterogeneity is found, identify factors that can explain
it

Evaluate the impact of study quality on results

Explore the potential for publication bias



Methodologic choices in dealing with ‘heterogeneous’

Aata
HETEROGENEQUS
TREATMENT EFFECTS
IGNORE TEST FOR INCORPORATE EXPLAIN
(insensttive)
DO NOT POOL META-
FUED. AHEN Ty | [SuBGROLP REGRESSION
ANALYSES| | (control rate,
MODEL HETEROERETY MODEL covariates)




* Free
— RevMan [Review Manager]
— Meta-Analyst
— Epi Meta
— Easy MA
— Meta-Test
— Meta-Stat
— Comprehensive Meta Analysis (CMA)
e Commercial
— Comprehensive Meta-analysis
— Meta-Win
— WEasy MA
* General stats packages
— Stata
— SAS
—"S-Plus



!g Intercooled Stata 8.0
File Edit Prefs Data Graphics

= 3| 8| ¢ 3:

-

R S Copyright 1984-2003
Statistics/Data Analysis Stata Corporation
4905 Lakeway Drive
College Station, Texas 77845 USA
800-STATA-PC http://wuu.stata.com
979-696-4600 statalstata.com
979-696-4601 (fax>

ISingle-user Stata for Windows perpetual license:
Serial number: 1980520491
Licensed to: Madhukar Pai
UC Berkeley

Notes:
1. </m# option or -set memory-> 1.00 MB allocated

arget: Command Window

B Stata Command




% Intercooled Stata 8.0
File Edit Prefs Data Graphics Stati lJzer  Window Help

=@ 8| o ®Imlal _l s 3] B ]

@ ! Stata Results

use "C:\. ocuments and Settings
edit 3 Il Stata Editor

Preserve| Restore S Hi Delete...
trialnam[1] =
~ trialnam | year ‘ ‘ deathsO alivel | aliveO ]
Fletcher 11 | ?
Dewar | 1963 | j 17 | 4
1st European 1969 63 ‘
Heikinheimo | 1921 197 \
Italian | 1971 1 | 145
2nd European 1971 304 \
2nd Frankfurt 89 |
1st Australian | T 1 | 238
NHLBI SMIT 3 46
Ualere 5

NN ™A AW N e

O\OW'\JO'\U'I.walH

M Variables

-

[y
[

Frank
UK Collah
Klein
Austrian

Target: Command Window
trial

[y
N

| -
W

[
B

Lot
[4a}

Lasierra

(U, PO

-
-~

selogor

iC‘DATA P

() Systematic Review... fa 2 Windows Explorer ~ | &l Data Analysis in Sy... @ Windows Media Pla... B8 Intercooled Stata 8.0 @ )& & L« #r, 10:56PM
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