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Goals
• Issues  in design of clinical trials 
• Importance of clinical measures 
•Used in all types of clinical research 
•Examples of research in stroke 



Evidence-Based Medicine
• Guidelines, which provide the foundation of 
evidence-based medicine, have created the 
standards for care

• Information for the guidelines largely comes from 
the results of modern clinical trials

• Responses by regulatory bodies and third party 
payers also are influenced by the results of clinical 
trials 



Issues in Design of Trials 
o Primary goals of trials vary and affect the design of 

the research program 
o Prevention
o Slow progression 
o Avoid recurrent events 
o Prevent complications 
o Reduce mortality 
o Maximize recovery 
o Improve or maintain quality of life 



Issues in the Design of
Clinical Trials 

• Broad spectrum of  diseases of brain, spinal cord, PNS, and muscle

• Wide variations in the extent and locations of disease 

• Epidemiological variables and the presence of comorbid diseases

• Use of multiple concomitant therapies – “best medical care”

• Treatment goals and the nature of the intervention that is being tested in the 
trial 



Randomization 
• Crucial component of clinical trial

• Avoids bias in patient recruitment 

• Baseline clinical features often used 
History of illness and progression 
Severity of impairments 
Co-morbid diseases and treatments 
In multi-centers studies often centrally done 



Surrogate Markers 
Trials in Neurology 
o Imaging

o Brain imaging: size, location, and evolution of disease 
o Brain functional imaging
o Vascular imaging: recanalization

o Biomarkers
o Variety of options: inflammatory, biochemical, genetic 

o Electrophysiology studies
o Clinical outcomes remain the measure of success of any 

treatment



Blinding / Masking 

• Also important for clinical trials 

• Avoids bias in determining outcomes and events 

• Use a wide range of clinical outcome measures 

• Process varies depending on type of study 
Patient is unaware of treatment 
Patient and treating physician are unaware of treatment 
Patient and rater are unaware of treatment 
 Independent rater or panel unaware of treatment 



Clinical Rating Instruments

o Fundamental component of clinical research that now 
are used in practice because they provide important 
information for both researchers and clinicians

o Eligibility for enrollment 
o Types and severity of neurological impairments
o Changes in neurological status
o Decisions about management 
o Responses to treatment
o Outcomes



Requirements for a
Useful Clinical Rating Instrument 

• Inherent credibility- face validity
o Germane to the clinical situation
o Widely used and clinically useful

o Results believable and make sense to both health care 
providers and the public

o Understandable
o A knowledgeable person should have a mental image 

of the patient’s status when given the “score” on the 
scale



Steps in Development of
a Clinical Rating Instrument 
o Complex process that requires thought

o Purpose of scale and information to be gained
o Relevant to the assessment of patients 
o Assessed by history, examination, or diagnostic tests
o Define how the scoring of a new scale will interdigitate with other rating 

instruments 
o Need for a clear plan for testing and validating the instrument 



Attributes of a Useful
Clinical Rating Instrument 
o Easy to administer for patients and assessors

o Should not be time-consuming or burdensome
o Performance and scoring are straightforward

o Clear instructions on the use
o Administering and scoring of the scale

o Tested for reliability and reproducibility
o Inter-rater agreement
o Intra-rater reproducibility

o Educational and certification programs



Quality Control Measures
in Clinical Trials 
o Extra requirement in research studies, especially true in 

multi-center clinical trials
o Requirements

o Scale is administered correctly
o Scoring is accurate and consistent

o Well-validated scales should be used
o Comparison with other research programs
o Requirement of funding agents and regulators

o Programs to increase reliability and reproducibility 
o Education and certification
o Central adjudication 



Enthusiasm for New 
Clinical Rating Instruments 

Researchers often have the desire to develop a new 
rating instrument 

Time-consuming and may not be successful 

Delays the primary goal of the project 

Best to adopt/adapt current scales



NINDS Common Data Elements 
• Developed to standardize research 

• Wide variety of neurologic diseases 
Degenerative disease, headache, trauma, stroke, etc.

• Well standardized instruments 

• Allows comparison of different research studies



General Organization
of Clinical Rating Instruments 
• Usually based on history and direct examination
o Impairments, disability, handicap
o Some scale include results of diagnostic tests 

o Generally, two types of scales
o Numerical scale - add components of assessment  
o Single score scale – aggregate of all information rather than 

scoring individual items  



Numerical Scales 
Several items assessed and scored

Scores of each item added to give a total score

Total score may represent a different combination of items

Depending on the scale, a high score can be good or bad

Example: NIH Stroke Scale 



CHADS VASC Score 
• Numerical scale to predict risk of 

stroke among patients with AF 

• Based on history, epidemiology, 
and results of examination 

• Higher score associated with 
highest risk 



Glasgow Coma Scale 

• Based on clinical findings 

• Scores added from three 
components 

• Low score poor prognosis 

• Widely used in trauma 



ICH Scale 
• Used to assess patients  
with brain hemorrhage 

• Combines epidemiology, 
imaging  and clinical 
severity 

• Prognosis  



NIH Stroke Scale 
• 15 items of the neurological examination

• Each item independently scored 

• Give a baseline severity of neurological impairments

• Could be used sequentially to monitor for worsening or improvement 

• Range of scores 0 – 42

• Higher scores more severe stroke  



NIH Stroke Scale
Component Scoring range
Consciousness 0 – 3 points
Orientation 0 – 2 points
Commands 0 – 2 points
Best gaze 0 – 3 points
Visual fields 0 – 3 points
Facial motor function 0 – 3 points
Upper limb function (R/L) 0 – 4 (8) points
Lower limb function (R/L) 0 – 4 (8) points
Limb ataxia 0 – 2 points
Language 0 – 3 points
Articulation 0 – 2 points
Extinction 0 – 2 points Brott et al, Stroke, 1989; 20: 864 



Validation of NIH Stroke Scale 
• Initial testing – high inter-rater agreement (ƙ = 0.69) and test –

retest reliability (ƙ = 0.66 – 0.77)

• Prospectively assessed and total scores were compared to size 
of infarctions on CT and outcomes at 3 months

• Acceptable scale validity

• Scores correlated well with size of lesions and outcomes

• Tested in several other venues

• Now used internationally in wide range of stroke research 

• Brott et al, Stroke, 1989: 20: 864 



Prognosis by NIHSS Score 
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Increasing Reliability
Scoring of NIH Stroke Scale 

• Certification process using videotapes

• Used in clinical trials 

• Available at several websites

• Components

• Education and testing

• Remediation

• Central adjudication of scores

• Albanese et al, Stroke; 1994; 25: 1748

• Lyden et al, Stroke; 1994; 25: 2250 



Barthel Index 

• Global outcome measure 

• Assess level of independence 

• Scores 0-100 

• Individual items rated 

• Score > 60 independent 

• Score > 90 complete recovery 



Overall Assessment with 
a Single Score 

All components of the assessment are summarized in a single 
score

Ranges to separate good from poor 

Each score has specific and defined criteria

Generally, the higher the score, the poorer the situation



Hunt and Hess Scale 

• Single score

• Patients with aneurysms 

• Clinical findings on 
admission

• Poor prognosis  with higher 
score 

•



Modified Rankin Scale 
• Global outcome scale that is internationally accepted and 

used widely in stroke studies
• Status of the patient with an emphasis on motor limitations 

and walking
• Based on patient report 
• Can be performed by a broad spectrum of health care 

providers
• Central adjudication 
• Different scores (levels of recovery) are understood by 

physicians and governmental bodies 



mRS Scores and Definitions 



Global Measures of Outcome

o Scales widely accepted by medical community, funding 
authorities, and governmental regulators 
o Broadly differentiate favorable from unfavorable outcomes
o Used in both acute and recovery trials 
o Measure impact on multiple neurological impairments or disabilities

o May miss important neurological issues 
o Discrete areas of neurological disability 
o Over-emphasize some components of recovery
o Often have ceiling- and floor- effects 

o Require larger clinical trials 



mRS Score for Outcomes 

• Direct group comparisons 

• Shift in outcomes 



Glasgow Outcome Scale 

• Originally five items 

• Now expanded  to nine 

• Used primarily for head 
injuries 

• Also used in other severe 
brain diseases



Complications 
• Depression 
• Anxiety 
• Dementia 
• Deep vein thrombosis
• Pneumonia 
• Falls 
• Nutrition 
•



Test for Cognitive Impairments 
• Most common are Mini  
Mental Status and 
Montreal Cognitive 
Assessment 

• Several items rated and 
total score 



Quality of Life 
• Several rating instruments 

• Euro-qual 5

• Scores added 



Modality-Specific Scales 
o Large number of rating instruments that are most used in 

rehabilitation and recovery research
o Emphasize recovery or compensation in a specific activity 

o Language and speech
o Walking
o Hand function 

o Do not provide an assessment of the patient’s autonomy



TICI Scale 
• Used in patients with 
stroke having 
endovascular treatment 

• Based on imaging 
findings following 
treatment 

• Prognosis and recovery 

• Adjunct to clinical 
outcomes 



Conclusion 
• A wide variety of instruments have been developed for 

clinical research in neurology
 Prevention 
 Acute care
 Rehabilitation
 Outcomes
 Quality of life 

• Some are modality-specific and others are more global 

• No single clinical instrument will address all aspects of a 
patient’s neurological disease



Conclusion Cont. 
• Provide a quantitative element to a complex clinical 
situation

• Foster communication among health care 
professionals

• Results of clinical research are described using 
these instruments

• Both researchers and clinicians should understand 
the information conveyed using the instruments 
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