
CRITICAL 
APPRAISAL 

OF
NEUROLOGICAL 

ARTICLES (1)

Assist. Prof. Chusak Limotai

Chulalongkorn Comprehensive 

Epilepsy Center of Excellence 

(CCEC)



TALK OVERVIEW

• Observational study: Direction of the study

2

• Study design: An overview

• Experimental design (focusing on RCT) 

• Critical Appraisal



Hierarchy of evidence

(Validity)
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Why EBM?

• Too many patients

• Too many problems

• Too many journals

• Information overload

• No time to read

• Read what I am familiar with

• Avoid difficult issues

EBM encourages self directed learning process 

which should overcome all shortages in practice



How to apply EBM in our case?



CRITICAL APPRAISAL





STUDY DESIGN: AN OVERVIEW
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E = Exposure

O = Outcome

Courtesy of Assoc. Prof. Atiporn Ingsathit, CEB, Mahidol University
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Sorensen Lash & Rothman; Hepatology 2006



OBSERVATIONAL STUDY: 

DIRECTION OF THE STUDY



Song JW & Chung KC; PRJS 2010
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ADVANTAGES AND DISADVANTAGES 
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Noordzij M et al.; Nephron Clin Pract 2009

× Causality

± Causality

 Causality



CRITICAL APPRAISAL 



CRITICAL APPRAISAL

• Are the results of the study valid ?

• What are the results ?

• How can we apply the results to patient care ?



CRITICAL APPRAISAL

• Are the results of the study valid ?

• What are the results ?

• How can we apply the results to patient care ?
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Sessler DI & Imrey PB; Anesth Analg 2015;

Cohort studyCase-control study



A variable that influences both the 

dependent variable and independent 

variable, causing a spurious association

A confounding factor may mask an actual association 

or falsely demonstrate an apparent association 

between the study variables where no real 

association between them exists. If confounding 

factors are not measured and considered, bias may 

result in the conclusion of the study

Confounding
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Sorensen Lash & Rothman; Hepatology 2006

Population

- Representativeness 

- Fit to the research hypothesis

- Adequate sample size

Study design

- Cross-sectional: prevalence

- Cohort: incidence and causality

- Case-control: rare outcome

Exposure determination (esp. case-control)

Outcome determination (esp. cohort)

Confounding factors

Sufficient follow-up period to let the 

outcome occur (cohort)

Appropriate statistical method

Critical appraisal focused items



CROSS-SECTIONAL
(PREVALENCE STUDY) 
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Fletcher RH, Fletcher SW, Fletcher GS; Clinical Epidemiology; The Essentials; Fifth Edition

Cross-sectional study 

(Prevalence study)

= A study in which 

conduction is a single 

point in time, or over a 

short period of time

Exposure and outcome 

measured at same 

point in time
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Fletcher RH, Fletcher SW, Fletcher GS; Clinical Epidemiology; The Essentials; Fifth Edition
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Sampling methods

1. Probability sampling

 Simple random sampling

 Stratified random 

sampling

 Cluster sampling 

 Multistage sampling

 Systematic sampling

2. Non-probability sampling

Convenience sampling

Consecutive sampling

Quota sampling 
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CASE-CONTROL 

STUDY
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Case-control study

Neurology, Vol 86 May 2016



RATIONALES AND OBJECTIVES 

• A warning about the specific risk of orofacial clefts (OC) is given in patient 
information (Medicines and Healthcare Products Regulatory Agency 2015), 
due to a signal from the North American AED registry of a 6-fold 
risk of OC, specifically cleft palate

• However, none of the subsequent studies did find a large excess of OC or 
cleft palate



• In 2008, the authors tested the signal of an increased risk of OC with 
lamotrigine monotherapy by analyzing data from 19 registries for the period 
1995–2005. In an exploratory analysis, we found evidence of an 
excess risk of clubfoot, which could have been a chance finding and 
constituted a signal requiring confirmation in independent data

• Our objective in this new study was 

1) to enlarge the study population in order to estimate more 
precisely the relative risk of OC, 

2) to follow-up the clubfoot signal, and 

3) to explore evidence of risk of other CA subgroups

RATIONALES AND OBJECTIVES 
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Cases were babies 

with nonsyndromic OC

Controls were babies with 

nonchromosomal major CA 

excluding OC

LTG

No LTG

No LTG

LTG



CRITICAL APPRAISAL

• Are the results of the study valid ?

• What are the results ?

• How can we apply the results to patient care ?



ARE THE RESULTS OF THE STUDY VALID ?

1. Case-control study, did the case and control group 
have the same risk (chance) for being exposed in the 
past ?

Study population and registry data. The EUROCAT 

central database contains anonymized, individual CA 

registrations, including livebirths, fetal deaths from 20 weeks’ 

gestation, and terminations of pregnancy for fetal anomaly 

(TOPFA)

Exposure definition. Registrations with maternal epilepsy or 

AED exposure were verified with registries 



Cases

Controls

Cases

Controls

Real risk/exposure Not Real risk/exposure

Lower risk (exposure) due to 

inaccessibility to risk (exposure)

Similar accessibility to risk 

(exposure)



Case

Cases were babies with nonsyndromic OC. 

Cases were excluded where OC was part of a 

chromosomal, monogenic, or teratogenic

syndrome or secondary to another primary 

anomaly

Controls

Controls were babies with 
nonchromosomal major CA 

excluding OC

Versus

The study population comprised 10.1 million births from 1995 to 2011, of which 6.3 million 

were an independent study population

There were 226,806 CA registrations in the study population, divided into nonchromosomal

(n 5,199,515, 88%) and chromosomal CA (n 527,291, 12%)

CASE AND CONTROL

malformed control



CASES

• However, they should be incident cases and avoid the 
prevalence cases due to exposure distortion. 

Cases

(Disc herniation)
Sitting in long 

duration

Prevalent case (old case) –

may recall not real exposure 



CONTROLS

• For the hospital-based case-control study, the 
recommendation for control selection are 

1. New patients only

2. Low number of underlying disease

3. Unspecified disease (reflects the real exposure)

4. Avoid disease that is correlated with the interesting exposure

GI clinic – large amount of dyspepsia patients with high rate of NSAIDs use

Outcome of our study – CA colon

“NSAIDs might be protective factor for CA colon (not real)”  



CONTROLS (COMMUNITY STUDY)

• Should be similar to the cases in all respects other than the 
disease in question

• Should be representative of all persons without the disease in 
the population from which the cases are selected

• Should have the potential to become cases



Cases Controls

Less vaccinated 

High risk of being case

More vaccinated 

Low or No risk of being case

With 

Exposure/risk 

factor

With 

Exposure/risk 

factor

Without 

Exposure/risk 

factor

Without 

Exposure/risk 

factor





ARE THE RESULTS OF THE STUDY 
VALID ?

2. Were the circumstances and methods for determining 
exposure similar for case and control ?

Information about maternal medication 

exposure is mainly obtained from medical 

records of pregnancy, and some registries also 

use maternal interviews after birth or 

prescription databases





COHORT STUDY
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Selected article
Epilepsy & Behavior, 

Epub ahead of print October 17, 2016



RATIONALES

• For patients who attain long-term remission under AED treatment, the most 

important concern is “when is it suitable to discontinue AEDs and 

does it relapse after withdrawal? ”

• In the past decades, numerous studies on AED withdrawal have estimated the 

relapse risk. The relapse risk after withdrawal in patients who were seizure-

free for at least 2 years fluctuated from 12% to 67%

Berg AT and Shinnar S; Neurology 1994

Specchio LM and Beghi E; CNS Drugs 2004

Schmidt D and Loscher W; Acta Neurol Scand 2005



RATIONALES

• The risk factors associated with a seizure relapse are yet to be fully 

identified and still remain controversial

• As the published research on AED withdrawal have relied mainly on the 

heterogeneous study population, the conclusions of these 

heterogeneous outcomes are challenging to translate to specific types of 

patients in clinical practice



OBJECTIVES

• To estimate the followings in adult patients with focal epilepsy who 

were seizure-free for at least 2 years

 The relapse risk 

 The high-risk period of recurrence after withdrawal

 To determine the predictive factors for seizure relapse 



Risk factor

No risk factor
Seizure 

recurrence

Cohort entry at date of 

AED withdrawal



CRITICAL APPRAISAL

• How serious is the risk of bias ?

• What are the results ?

• How can we apply the results to patient care ?



HOW SERIOUS IS THE RISK OF BIAS ?

• Was the sample of patients representative ?

 How close to “ideal” does the study come in terms of how the disease was defined ?

Answer: The included participants were representative of true disease state since the 

researchers used a standard definition (ILAE 1989) to define the disease. 

“The diagnosis of epilepsy was defined as the occurrence of two or more unprovoked 

seizures at least 24 h apart. The diagnosis of focal epilepsy was based on a patient's ictal 

clinical focal semiology (witnessed by doctors, description by patients or their family, or by 

video records)”



HOW SERIOUS IS THE RISK OF BIAS ?

• Was the sample of patients representative ?

 How the participants were assembled (“full spectrum of illness”) ?

Answer:

The researchers recruited the 

participants with varied 

characteristics. This should be 

well representative of general 

patients in clinical practice with 

potential generalizability



HOW SERIOUS IS THE RISK OF BIAS ?

• Was the sample of patients 

representative ?

However, the target population was recruited from 

the specialized epilepsy outpatient clinic of the First 

Affiliated Hospital of Wenzhou Medical University 

(FAHWMU)

Likely there is a referral bias since FAHWMU is a 

tertiary center. This might compromise the 

representativeness of participants in terms of 

disease severity

Wenzhou Epilepsy Follow-Up Registry Database (WEFURD) was established in 2003. Covering a total 

population of nearly 10 million from Wenzhou and surrounding areas, WEFURD is the largest epilepsy database in 

Zhejiang Province, China. By March 2014, WEFURD has enrolled 3305 epilepsy patients



HOW SERIOUS IS THE RISK OF BIAS ?

• Were the patient classified into prognostically similar groups ?

Answer: Not present



Risk factor

No risk factor
Seizure 

recurrence



Akershus Study 2008

Lossius MI; Epilepsia 2008



HOW SERIOUS IS THE RISK OF BIAS ?

• Was follow-up sufficiency complete ?

Answer: A total of 200 patients eligible for the present study were derived from 

WEFURD. Among the 200 patients analyzed, 19 who followed up after 

withdrawal for more than 1 year did not return for follow-up through the 

end of the study, accounting for 9.5% of the total number

The rate of relapse was 49.5% in this study.

The Kaplan–Meier survival curve showed that the 

Recurrence probability at

12 mo → 24.0% 48 mo → 2.7% 84 mo → 0.98%

24 mo → 20.4% 60 mo → 4.6%

36 mo → 8.3% 72 mo → 0.97%

after AED withdrawal

The proportion of patients who are lost 

to follow-up (9%) might not affect the 

rate of relapse at 12 and 24 months 

since the proportion of patients who 

have had seizure relapse at these time 

points are relatively high



HOW SERIOUS IS THE RISK OF BIAS ?

• Were outcome criteria objective and unbiased ?

Answer: Yes. There is no measurement bias since all outcomes are objectively measured

The main outcome end points were as follows: 

 Seizure relapse after withdrawal: defined as the recurrence of seizures without any provocations 

after withdrawal (The definition of nonseizure was according to the patients or family report that there 

had not been any type of epileptic seizure)

 Time to the first seizure relapse after withdrawal

The potential outcome risk factors were as follows: gender, age at epilepsy onset, family history of epilepsy, 

history of febrile convulsion, perinatal history, history of status epilepticus, types of seizures (partial and/or secondarily generalized 

seizures) and number, seizure frequency before seizure control, results of MRI or CT examination, etiology, neurological and psychiatric 

findings, duration of active epilepsy, seizure-free period before withdrawal, initial treatment response, AED at withdrawal (monotherapy or 

polytherapy), previous unsuccessful withdrawal attempt, number of ineffective drugs used, tapering period, and EEG/VEEG findings at 

first diagnosis and before AED withdrawal.



RANGE OF VALIDITY

 Was the sample of patients representative ? (10% from 30%)

 Were the patient classified into prognostically similar groups ? (not applicable)

 Was follow-up sufficiency complete ? (25% from 35%)

 Were outcome criteria objective and unbiased ? (30% from 35%)



RCT

68



Clinical Scenario
 25-year-old woman with medically intractable epilepsy secondary to 

tuberous sclerosis. She has been tried on several anti-epileptic drugs (AEDs) 
including PB, PHT, CBZ, VPA, LVT, and TPM, but her seizures have 
remained frequent on average of 5 seizures in a week. Her current AEDs are 
PHT, LTG, and ZNM. After a thorough evaluation, she is not a good 
candidate for epilepsy surgery



Selected article

Lancet, Published Online 

September 6, 2016



Rationales and objectives 

 Everolimus is an mTOR inhibitor that has been approved for the 
treatment of subependymal giant-cell astrocytoma and renal 
angiomyolipoma in patients with tuberous sclerosis complex

 A Study of Tuberous Sclerosis Complex (EXIST-3) evaluated the 
efficacy and safety of two dosing regimens of adjunctive 
everolimus compared with placebo in patients with tuberous 
sclerosis complex and treatment-resistant focal epilepsy



Critical appraisal

Are the results of the study valid ?

What are the results ?

How can we apply the results to patient care ?



AEDs plus placebo

(control)

AEDs plus everolimus 3-7 ng/ml 

(low-exposure)

EXIST-3 is a three-arm, prospective, randomised, multicentre, double-blind, 
placebo-controlled, phase 3 study

Study designs and participants

8-week baseline phase 
TS aged 2- 65 yrs, 

≥ 16 seizures/8 wks

receiving stable dose of 1-3 AEDs for 12 

wks before randomization

18-week core phase 
- At the beginning: randomization

- Dose adjustments to attain the target Cmin were 

done during the first 6 weeks of the core phase, and 

as needed during the subsequent 12-week 

maintenance period

AEDs plus everolimus 9-15 ng/ml 

(high-exposure)



Are the results of the study valid ?

1. Were patients randomized ?



Are the results of the study valid ?

2. Was randomized concealed ?



Are the results of the 

study valid ?

3. Were patients in the study groups 
similar with respect to known 
prognostic factors ?





Are the results of the study valid ?

4. To what extent was the study blinded ?





Are the 

results of 

the study 

valid ?

5. Was follow-
up complete ?





Are the 

results of 

the study 

valid ?

6. Were patients 
analyzed in the 
group to which 
they were 
analyzed ?





Range of validity



“THANK YOU FOR 
YOUR ATTENTION”


