
Guideline development in TB 
diagnostics   

Karen R Steingart, MD, MPH 
McGill University, Montreal, July 2013 

karen.steingart@gmail.com 



Conflicts of interest 

 
• Member GRADE Working Group 

 
• No financial interests to declare 



Overview 

• What are guidelines? 
• Describe WHO process for guideline development 
• Describe Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE) approach  
        - Rating quality of evidence 
        - Grading the strength of recommendations 

 
 



Challenges in developing guidelines - 1 



Oxman AD et al. Lancet 2007 



• Systematic reviews 
 

• Transparency 
 

• Expert opinion 
 

• Conflict of interest 
 

• End-users 
 

• Resources 
 
 

Challenges in developing guidelines - 2 





What are guidelines? 

• "Guidelines are recommendations intended to 
assist providers and recipients of health care and 
other stakeholders to make informed decisions. 
Recommendations may relate to clinical 
interventions, public health activities, or 
government policies."  
 

WHO 2003, 2007  
 
 
 



http://www.who.int/tb/advisory_bodies/research_to_policy/en/index.html  

http://www.who.int/tb/advisory_bodies/research_to_policy/en/index.html


Convene a knowledgeable, multidisciplinary panel of 
experts and representatives from affected groups 



• Place equal emphasis on intellectual and financial conflicts 
• Provide explicit criteria 
• Intellectual conflict of interest  - academic activities that create 

the potential for an attachment to a specific point of view that 
could unduly affect an individual’s judgment about a specific 
recommendation 
 

• Examples of conflict of interest 
  -  Receipt of a grant 

       -  Participation in research 
       -  Commentary directly related to the recommendation 
 
 

 



The Grading of Recommendations Assessment  
Development and Evaluation  

 

Guyatt GH et al. BMJ 2008 

Schunemann HJ et al. BMJ 2008 



GRADE uptake 
 World Health Organization 
 Advisory Committee on Immunization Practices 
 Allergic Rhinitis in Asthma Guidelines (ARIA)  
 American Thoracic Society   
 American College of Physicians 
 European Respiratory Society    
 British Medical Journal 
 Infectious Disease Society of America           
 American College of Chest Physicians  
 UpToDate®      
 National Institutes of Health and Clinical Excellence (NICE) 
 Scottish Intercollegiate Guideline Network (SIGN) 
 Cochrane Collaboration  
 Infectious Disease Society of America 
 Clinical Evidence  
 Agency for Health Care Research and Quality (AHRQ) 
 Partner of GIN 
 Over  60 major organizations  



The GRADE approach 
• Considers 
       -  all factors to determine how confident we are in the results 
(quality of evidence) 
       -  the evidence for each outcome separately 
       -  the magnitude of the effect 
• Separates the judgment on quality of evidence from strength 

of recommendations 
• Ensures systematic and transparent process 

 
 

GRADE is not a system for performing systematic reviews 
 
 
 

www.gradeworkinggroup.org 
 

http://www.gradeworkinggroup.org/
http://www.gradeworkinggroup.org/


Evidence-based healthcare decisions 

Research evidence 

Population values 
and preferences 

(Clinical) state and 
circumstances 

Expertise 

Haynes et al. 2002 



• Better research ⇒ greater confidence in the 
evidence and decisions 

• There always is evidence  
• “When there is a question there is evidence”  

 
• The quality of evidence differs implying a 

hierarchy of evidence 
 

Quality of evidence 



Hierarchy of evidence 

STUDY DESIGN 

 Randomized Controlled 
Trials 

 Cohort, Cross-Sectional, 
and Case-Control Studies 

 Case Reports and Case 
Series, Non-systematic 
observations 

 Expert opinion 

BIAS 



BMJ VOLUME 327 20–27 DECEMBER 2003 





BMJ 2003 

 
U.S. Parachute Association reported 
19 deaths out of 3.1 million jumps in 
2012  
 
Relative risk reduction: ~ 99.9 % 
  



Simple hierarchies are (too) simplistic 

STUDY DESIGN 

 Randomized Controlled 
Trials 

 Cohort, Cross-Sectional, 
and Case-Control Studies 

 Case Reports and Case 
Series, Non-systematic 
observations 

 Expert opinion 

BIAS 

E
xpert opinion to 

interpret evidence 



Getting from evidence to recommendations - 
GRADE 

• Recommendations are judgments about 
– Quality of evidence 
– Trade off between benefits and harms 
– Values and preferences 
– Resource use 

 



Systematic review 

Guideline development 
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Formulate  recommendations: 
• For or against (direction) 
• Strong or weak (strength) 

 

By considering: 
 Quality of evidence 
 Balance benefits/harms 
 Values and preferences 

 

Revise if necessary by considering: 
 Resource use (cost) 

• “We recommend using…” 
• “We suggest using…” 
• “We recommend against using…” 
• “We suggest against using…” 



Guidelines are a way of answering questions… 

…in the hopes of improving health care or health policy 
 
Examples of questions (PICO) 
• What is the diagnostic accuracy of Xpert® MTB/RIF for 

detection of pulmonary TB in adults, where Xpert is used 
as a replacement test for smear microscopy? 
 

• What is the diagnostic accuracy of Xpert® MTB/RIF for TB 
detection in cerebrospinal fluid (CSF), where Xpert is 
used as a replacement test for usual practice?  



Selecting outcomes 

• Favorable 
 - decreased mortality 
 - decreased hospital stay 
 - decreased resource expenditure 
 
• Unfavorable 
 - adverse events 
 - increased drug resistance 



Patient & public health outcomes (from Luke Davis) 

TB Not TB 

Index test + 

Patient 
1. Drug toxicities/interactions 
2. Anxiety/stigma 
3. Missed true diagnosis 
Public Health 
4. Misallocated meds/labs/x-rays 
5. Misallocated health worker 

time 

Index test - 

Patient 
1.Progression of 1° cases 
2.Added anxiety/delay/cost 

  
 Public Health 

3.TB transmission 
4.Progression of 2° cases 
5.Added diagnostic visits 

TP 

FN 

FP 

TN 





 

 
Quality of evidence 



GRADE quality of evidence - Definition 

• In the context of making recommendations for 
guidelines, quality reflects our confidence that the 
effect estimates are adequate to support a particular 
recommendation 

• Quality’’ as used in GRADE means more than risk of 
bias 



GRADE specifies four categories for the quality 
of a body of evidence 

Quality level DEFINITION 

High ⊕⊕⊕⊕ We are very confident that the true effect lies close 
to that of the estimate of the effect 

Moderate 
⊕⊕⊕ 

We are moderately confident in the effect estimate: 
The true effect is likely to be close to the estimate 
of the effect, but there is a possibility that it is 
substantially different 

Low ⊕⊕ Our confidence in the effect estimate is limited: The 
true effect may be substantially different from the 
estimate of the effect 

Very low 
⊕ 

We have very little confidence in the effect 
estimate: The true effect is likely to be substantially 
different from the estimate of effect 

H. Balshem et al. Journal of Clinical Epidemiology 2010 



 
Rating quality of evidence 



What information about the studies in a review 
affects our confidence that the estimate of an effect 

is correct? 

• How many studies were pooled to get this estimate? 
• How many patients did they include? 
• How wide were the CIs around the effect estimate? 
•  Were they randomized controlled trials or high 

quality cross-sectional studies? 
• Did the studies have important limitations, such as 

lack of blinding? 



Diagnostic Accuracy Study:  
Ideal Design 

Series of patients 

Index test 

Reference standard 

Blinded cross-classification 

P Bossuyt http://srdta.cochrane.org/presentations 



Determinants of quality of evidence  
(downgrading)  

 
5 factors can lower quality 

1. Limitations in detailed design and execution 
(risk of bias criteria) 

2. Indirectness (PICO and applicability) 
3. Inconsistency (or heterogeneity) 
4. Imprecision (number of events and confidence 

intervals) 
5. Publication bias (difficult to appraise in 

systematic reviews of diagnostic test 
accuracy) 



Determinants of quality of evidence                 
(upgrading) 

 
3 factors may increase quality 

 
1. Large magnitude of effect  
 
2. All plausible residual confounding may be working 

to reduce the demonstrated effect or increase the 
effect if no effect was observed  

 
3. Dose-response gradient  



1. Limitations 

QUADAS-2 criteria (risk of bias) 
 
• Could the selection of patients have introduced bias? 
• Could the conduct or interpretation of the index test 
  have introduced bias? 
• Could the reference standard, its conduct, or its 

interpretation have introduced bias? 
• Could the patient flow have introduced bias? 

 
 



2. Indirectness 
The quality of evidence can be lowered if… 
 
• there are important differences between the Populations 

studied and those for whom the recommendation is intended 
(consider prior testing, the spectrum of disease, co-
morbidities) 

• there are important differences in Index tests and expertise 
of those applying them in the studies compared to the 
settings for which the recommendations are intended 

• the tests being Compared are each compared to a reference  
standard in different studies and not directly compared in the 
same studies 

• Also, we may downgrade for ‘indirectness’ because 
diagnostic accuracy  (e.g., sensitivity and specificity) is often 
used as a proxy for patient Outcomes 



3. Inconsistency 

The quality of evidence can be lowered if… 
 
•  there is unexplained inconsistency in sensitivity and 

specificity 



GenoType MTBDR assays for the diagnosis of multidrug-resistant 
tuberculosis: a meta-analysis. Ling et al. Eur Respir J. 2008 

Forest plot of sensitivity (a) and specificity (b) estimates for rifampicin resistance 

Inconsistency?  



Inconsistency? 

Forest plots of sensitivity and specificity, anda-TB IgG 
for the diagnosis of extrapulmonary tuberculosis  

Steingart, PLoS Med 2011 



4. Imprecision 

• Wide confidence intervals for estimates of test 
accuracy can lower the quality of evidence 

The GenoType® MTBDRsI test  detection of XDR-TB, indirect testing 
Pooled sensitivity  63.3% (95% CI 36.8, 83.5) 
Pooled specificity  98.5% (95% CI 96.0, 99.4) 

 
 http://apps.who.int/iris/bitstream/10665/78099/WHO_HTM_TB_2013.01.eng.pdf 



• Formal assessment of publication 
bias using methods such as 
funnel plots or regression tests is 
not recommended  for diagnostic 
test accuracy studies 
 

• Difficult to be confident that 
publication bias is absent 

 

5. Publication Bias  
 



Example, GRADE Evidence Profile, MTBDRsl assay for 
detection of resistance to fluoroquinolones, indirect testing 

http://apps.who.int/iris/bitstream/10665/78099/WHO_HTM_TB_2013.01.eng.pdf 

Footnotes 
A1 8/13 of studies used a cross-sectional design; 5/13 studies used a case-control design.  
A2 We assessed study limitations using the QUADAS-2 tool. 



Example, GRADE Summary of Findings Table 



45 



 

Grading the strength of 
recommendations 



Strength of recommendations  

• In the GRADE approach, the strength of a 
recommendation reflects the extent to which we can 
be confident that the composite desirable effects of 
a management strategy outweigh the composite 
undesirable effects. 

• Strength and direction 
 - Strong for  
 - Strong against 
  - Conditional (weak) for   
 - Conditional (weak) against 
 

Andrews JC, J Clin Epi 2013 
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Domains that contribute to the strength of a recommendation  

Factor Comment 
Balance between desirable 
and undesirable outcomes 
(estimated effects), with 
consideration of values and 
preferences 

The larger the differences between desirable 
and undesirable consequences, the more likely  
a strong recommendation is warranted 

Overall quality of evidence 
for outcomes 

The higher the quality of evidence, the more 
likely a strong recommendation is warranted 

Confidence in values and 
preferences and variability 

The greater the variability (or uncertainty) in 
values and preferences, the more likely a weak 
recommendation is warranted 

Resource use The higher the cost and the more resources 
consumed, the less likely a strong 
recommendation is warranted 

Andrews JC, J Clin Epi 2013 



Making recommendations about diagnostic tests and 
strategies: what do experts say? - 1  

The GRADE working group is refining an approach to making 
guideline recommendations about the use of diagnostic tests 
and strategies (DTS) 
 
• Objective: Identify the essential factors to consider when 

making recommendations about DTS 
 

• Methods: We conducted semi-structured in-depth interviews 
with experts in assessing evidence and producing guidelines 
about DTS 
 

  

RA Mustafa et al on behalf of the DU-Diagnosis Expert Group, Submitted abstract, 



Making recommendations about diagnostic tests and 
strategies: what do experts say? - 2  

• Diagnostic test accuracy is never sufficient; may be misleading  
• Additional factors in making decisions 
          -  resource implications, complications, inconclusive results, 
additional benefits of the test, diagnostic/therapeutic impact, 
safety, feasibility, ethical, legal, and organizational 
considerations, patients’ and societies’ values and preferences, 
and link between the test results and patient important 
outcomes  
• Decision analysis and mathematical modeling will be useful 

RA Mustafa et al on behalf of the DU-Diagnosis Expert Group, Submitted abstract, 



Systematic review 

Guideline development 
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Formulate  recommendations: 
• For or against (direction) 
• Strong or weak (strength) 

 

By considering: 
 Quality of evidence 
 Balance benefits/harms 
 Values and preferences 

 

Revise if necessary by considering: 
 Resource use (cost) 

• “We recommend using…” 
• “We suggest using…” 
• “We recommend against using…” 
• “We suggest against using…” 



• Learning the GRADE process itself 
• Patient outcomes may not reflect the accuracy or benefit of a diagnostic 
test/approach because treatment is unavailable  
• The possible tension (for TB diagnosis and control) between the importance 
of individual patient outcomes and public health outcomes 
• Diagnostic RCTs are rarely available and hard to do (ethics, cost, etc.) 
• Grading may be done inconsistently across tests by different systematic 
reviewers; same evidence can be interpreted and rated differently 
 

Challenges with GRADE 



Summary 
For key recommendations: 
      - Convene a knowledgeable, multidisciplinary panel of 
experts and representatives from affected groups 

-  Manage conflicts of interest 
-  Search for and retrieve all available evidence 
-  Identify relevant systematic reviews 
-  Formally assess quality of evidence 
- Use the GRADE approach 
- Transparently layout rationale for recommendations 

 
http://cebgrade.mcmaster.ca/Summary/index.html 



Institute of Medicine standards for guidelines 

1. Establishing transparency  
2. Management of conflict of interest 
3. Guideline development group composition 
4. Clinical practice guideline-systematic review 

intersection  
5. Establishing evidence foundations for and 

rating strength of recommendations  
6. Articulation of recommendations 
7. External review 
8.   Updating 
 
http://www.iom.edu/Reports/2011/Clinical-Practice-Guidelines-
We-Can-Trust.aspx 
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