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Many factors enter into healthcare 
decisions

• What options are available?
• What does the evidence suggest 

about potential benefits and harms?
• What is the quality of the evidence? 
• Might there be different options based 

on age, gender, comorbidities? 
• Have patients’ values and preferences 

been considered?
• Are there any social or economic 

considerations? 



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.



TB diagnostic development and 
assessment for WHO recommendations

http://www.who.int/tb/publications/implementing_TB_diagnostics/en/

“The expert group uses the 
GRADE process … to evaluate 
the diagnostic accuracy of new 

tools and their effect on patients 
and public health.”



Grading of Recommendations Assessment,
Development and Evaluation

Schünemann British Med J 2008

https://gradepro.org/

Schünemann J Clinical Epi 2016



• Developed by wide group of international guideline 
developers

• Separates judging confidence in effect estimates 
(quality of evidence) and rating strength of 
recommendations

• Provides explicit, comprehensive criteria for 
downgrading and upgrading quality of evidence 

• Involves a transparent process from evidence to 
recommendations

• Acknowledges values and preferences
• Provides a clear interpretation of strong versus weak 

recommendations for clinicians, patients, and policy 
makers

• GRADE ≠ a system for performing systematic 
reviews

GRADE





Checklist for guideline development
1.   Organization, budget, planning and training
2.   Priority setting 
3.    Guideline group membership 
4.   Establishing guideline group processes
5.   Identifying target audience and topic selection
6.   Consumer and stakeholder involvement
7. Conflict of interest considerations
8.   Question generation  
9. Importance of outcomes, interventions, values, preferences, utilities 
10. Deciding what evidence to include and searching for evidence
11.   Summarizing evidence and considering additional information
12. Judging quality of evidence 
13. Developing recommendations and determining their strength 
14.   Wording of recommendations
15.   Reporting and peer review
16. Dissemination and implementation
17.   Evaluation and use
18.   Updating 



What is Evidence?

• Evidence is the available body of facts or information 
indicating whether a belief or proposition is true or valid 
(Oxford Dictionary)

• Historically, medical training and common sense were 
considered sufficient for evaluating new tests and 
treatments

• The first RCT in the health sciences was published in 
1948; demonstrated the efficacy of streptomycin for TB 
treatment

• “Understanding certain rules of evidence is necessary to 
correctly interpret literature on causation, prognosis, 
diagnostic tests, and treatment strategy….” EBM 
Working Group 1992



Hierarchy of evidence

STUDY DESIGN
n Randomized Controlled 

Trials
n Cohort, Cross-Sectional, and 

Case-Control Studies
n Case Reports and Case 

Series, Non-systematic 
observations

n Expert opinion

BIAS

Expert opinion
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BMJ 2003

US Parachute Association reported 21 
deaths in 2015 

0.001% of all jumps (1	fatality	in	every	
165,172	skydives)

There are no RCTs - how confident 
are you in the certainty of the 
evidence?

http://www.uspa.org/

Parachute use and risk of  death



Certainty of evidence (previously referred to as 
quality of evidence)

In the context of making recommendations, certainty 
of evidence reflects the extent of our confidence that 
the estimates of an effect are adequate to support a 
particular decision or recommendation

Hultcrantz J Clin Epi 2017



GRADE levels of certainty of evidence

Level DEFINITION

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

Moderate 
ÅÅÅ�

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

Very low 
Å���

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



What information in a systematic review may 
affect certainty of the evidence

• Were randomized controlled trials or diagnostic 
cross-sectional studies included?

• How many studies were pooled to get the 
summary estimate?

• How many participants were included?
• How wide was the confidence interval around 

the sensitivity or specificity estimate?
• Did the studies have important limitations, such 

as lack of blinding?



Five domains for downgrading 
certainty of the evidence  

• Risk of bias 
• Indirectness
• Inconsistency

• Imprecision 
• Publication bias

Were the studies unbiased?
Does the study PICO address our question?
Are the study findings consistent or can we 

explain the inconsistency? 
Are the confidence intervals wide?
Is the result overestimated due to 

publication bias?



• Risk of bias
• Indirectness
• Inconsistency
• Imprecision 
• Publication bias

Certainty of Evidence = HIGH



• Risk of bias                                 No serious risk of bias
Serious risk of bias (-1)
Very serious risk of bias (-2)

• Indirectness 
• Inconsistency
• Imprecision 
• Publication bias

Certainty of Evidence = HIGH



• Risk of bias  No serious risk of bias
• Indirectness                        No serious indirectness

Serious indirectness (-1)
Very serious indirectness (-2)

• Inconsistency 
• Imprecision 
• Publication bias

Footnotes
1 We downgraded one level for serious indirectness because…….

Certainty of Evidence = MODERATE



• Risk of bias  No serious risk of bias
• Indirectness Serious indirectness (-1)
• Inconsistency No serious inconsistency 

Serious inconsistency (-1)
Very serious inconsistency (-2)

• Imprecision 
• Publication bias

Footnotes
1 We downgraded one level for serious indirectness because…….
2 We downgraded two levels for very serious inconsistency because…….

Certainty of Evidence = VERY LOW



• Strong association
• Confounders all act to reduce observed effect
• Dose-response gradient

Three factors for upgrading 
certainty of the evidence  



Selected WHO policy statements on TB 
diagnostics 

• Reduction of number of smears for diagnosis of 
pulmonary TB (2007)

• Commercial serodiagnostic tests (2011)
• Interferon-gamma release assays in low- and 

middle-income countries (2011)
• Xpert MTB/RIF update (2013)
• Molecular line probe assay for the detection of 

resistance to second-line anti-TB drugs (2016)
• Urine lateral flow lipoarabinomannan assay 

for TB in people living with HIV (2015)

http://www.who.int/tb/areas-of-work/laboratory/policy_statements/en/



Should LF-LAM be used to diagnose TB 
in HIV-positive patients with CD4 ≤ 100 

cells per μL? 



GRADE evidence to decision framework

• Is the problem a priority?
• How accurate is the test?
• What is the certainty of the evidence of test accuracy?
• Is there similarity in how much people value the main 

outcomes?
• What is the certainty of the evidence for any adverse 

effects of the test?
• What is the certainty of the evidence of effects of the 

consequences of management (including treatment) that 
is guided by the test results?

• How certain is the link between test results and 
management decisions? 

• Is the incremental cost (or resource use) small relative to 
the benefits? 

• Are there concerns about equity, acceptability and 
feasibility?



Is the problem a priority?

• Judgement may be 
No, Probably No, Uncertain, Probably Yes, Yes, Varies

• In 2013, there were 1.1 million HIV-positive people who 
developed TB.  There were 360,000 deaths from HIV-
associated TB (WHO Global Tuberculosis Report).

• Guideline Development Group: YES



How accurate is the test?



Summary of Findings Table

Should LF-LAM be used to diagnose tuberculosis in HIV-positive 
adults with CD4 ≤  100?

What is the accuracy of LF-LAM for diagnosing tuberculosis (TB) in HIV-
positive adults?
Participants: HIV-positive adults with symptoms of TB
Index test: LF-LAM (grade 2)
Role of the test: replacement test or additional test along with sputum 
microscopy or Xpert® MTB/ RIF
Reference standard: microbiological (mainly mycobacterial culture)
Studies: cross-sectional
Limitations: use of a lower quality reference standard in most studies; small 
number of studies and participants included in the analyses
Pooled sensitivity: 56% (95% CrI: 41, 70)  
Pooled specificity: 90% (95% CrI: 81, 95)



Pooled sensitivity: 56% (95% CrI: 41, 70)
Pooled specificity: 90% (95% CrI: 81, 95)

Summary of Findings Table



Footnotes, Summary of Findings Table

1. QUADAS-2 to assess risk of bias. One study excluded 
patients who could not produce sputum. We did not 
downgrade the quality of evidence.
2. The wide 95% CrI for true positives and false negatives 
may lead to different decisions depending on which 
credible limits are assumed. We downgraded the quality of 
evidence one level.
3. QUADAS-2 to assess risk of bias. We considered three 
studies to be at high risk of bias because they used a lower 
quality reference standard. We downgraded the quality of 
evidence one level.
4. The wide 95% CrI for true negatives and false positives 
may lead to different decisions depending on which 
credible limits are assumed. We downgraded the quality of 
evidence one level.



How accurate is the test?

• Sensitivity 56% (41,70); Specificity 90% (81,95) 
• In a subgroup analysis restricted to HIV-positive 

inpatients with CD4 < 100, the sensitivity increased to 
61% (48, 75); specificity decreased to 89% (75,95). 

• Guideline Development Group: Accuracy varies. While 
sensitivity is good, specificity is low (90%). The test 
detects a substantial number of false positive cases.

• The scenario involving HIV-positive inpatients with CD4 
< 100 (sensitivity 61%) is the best possible use of the 
test.



Is there similarity in how much people value 
the main outcomes?

• Global Health Delivery online forum, 25 to 29 May 2015
- Ideal test is accurate, least invasive, rapid, affordable, 

simple to handle, and can be used in the field
- Should have higher sensitivity compared with specificity
- Tests need to have acceptable levels of false positive 

and negative results, the benefits should outweigh the 
harm 
- Patients want evidence from a test before starting 

empiric treatment 

• Guideline Development Group: Varies for sensitivity = 
56%; Probably similar for sensitivity = 61%



What is the certainty of the evidence of test 
accuracy? 

Guideline Development Group: Low certainty of the 
evidence



What is the certainty of the evidence for any 
adverse effects or burden of the test? 

• Judgement may be Very Low, Low, Moderate, High

• LF-LAM is a non-invasive urine test, no known 
complications.

• Guideline Development Group: High certainty of the 
evidence. The burden and adverse effects of the test are 
low.



What is the certainty of the evidence of effects of the 
consequences of management (including treatment) 

that is guided by the test results?

• One multi-country (South Africa, Zimbabwe, Zambia, and 
Tanzania) randomized controlled trial in HIV-positive 
inpatients (Peter. Lancet 2016). 

• LF-LAM in combination with routine tests to guide the 
rapid initiation of TB treatment was associated with a 
relative risk reduction of 17% (4, 28) in eight-week 
mortality compared with routine diagnostic tests alone 
(no LF-LAM).

• Guideline Development Group: Moderate certainty of 
evidence. 



How certain is the link between test results and 
management decisions? 

• The randomized controlled trial showed > 95% of 
clinicians acted on a positive test (data from inpatients). 

• Guideline Development Group: Low certainty of 
evidence. In many settings, clinicians use empirical 
treatment for TB. 



Study Characteristics Sun et al Shah et al 

Country setting South Africa, 
Uganda

Uganda

Clinical setting Inpatient Inpatient & 
Outpatient

Population Hospitalized HIV-
infected adults with 
presumptive TB 
and CD4 <100

HIV-Infected 
adults with 
presumptive TB

Analysis 
perspective

Public-sector TB 
program (no HIV 
costs)

Health system

Hanrahan	and	Dowdy

Is the incremental cost (or resource use) small 
relative to the benefits?



Is the incremental cost (or resource use) small 
relative to the benefits? 

• The incremental cost of adding LF-LAM was 
estimated at $21 by Sun, versus $9 by Shah 
(reflected different assumptions about LF-LAM 
specificity).

• Guideline Development Group: Probably Yes. Both 
studies found LF-LAM is likely to be highly cost-
effective when added to existing diagnostic 
algorithms. However, results may not be applicable 
to all HIV-positive people.



Should LF-LAM be used for TB diagnosis in 
HIV-positive people?

• Yes
– recommend for use

- strong or weak

• No
– recommend against use

- strong or weak



Except as specifically described below for 
persons with HIV infection with low CD4 
counts or who are seriously ill, LF-LAM 
should not be used for the diagnosis of TB 
(strong recommendation, low quality of 
evidence).

LF-LAM may be used to assist in the 
diagnosis of TB in HIV-positive adult in-
patients with signs and symptoms of TB 
(pulmonary and/or extrapulmonary) who 
have a CD4 cell count less than or equal to 
100 cells/μL, or HIV-positive patients who 
are seriously ill regardless of CD4 count or 
with unknown CD4 count (conditional 
recommendation, low quality of evidence).

http://www.who.int/tb/areas-of-work/laboratory/policy_statements/en/



Strong Weak (conditional)
For 
patients

Most individuals in this 
situation would want the 
recommended course of 
action and only a small 
proportion would not

The majority of individuals in 
this situation would want the 
suggested course of action, 

but many would not 

For 
clinicians

Most individuals should 
receive the 

recommended course of 
action

Different choices will be 
appropriate for different 

patients…consistent with 
values/ preferences

For policy 
makers

Can be adopted as policy 
in most situations

Policy making will require 
debate and involvement of 

many stakeholders

Implications of strong and weak recommendations 



Systematic review

Guideline development

P
I
C
O

Outcome

Outcome

Outcome

Outcome

Critical

Important

Critical

Not
Summary of findings 
& estimate of effect 
for each outcome

Rate  
overall  quality  of  evidence 
across outcomes based on 

lowest quality 
of critical outcomes

RCT start high, 
obs. data start low

1. Risk of bias
2. Inconsistency
3. Indirectness
4. Imprecision
5. Publication 

bias

G
ra

de
  

do
w

n
G

ra
de

  
up

1. Large effect
2. Dose  

response
3. Confounders

Very low
Low
Moderate
High

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

By considering:
q Quality of evidence
q Balance 

benefits/harms
q Values and 

preferences

Revise if necessary by 
considering:

q Resource use (cost)

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



Getty Image: The President's Committee on the Arts and the Humanities, 
May 2014. 





Challenges applying GRADE to
diagnostic tests

• Tests by themselves usually affect outcomes 
indirectly rather than directly

• Downstream clinical management, guided by test 
results, affects patient outcomes



What evidence is needed to make deductions 
about impact on patient outcomes ?

Testing/d
iagnosis

Therapy,	treatment,	
observation,	
management

OutcomeIntervention

Slide	courtesy	Holger Schünemann
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Footnotes, Summary of Findings Table

1. We used QUADAS-2 to assess risk of bias. One study 
excluded patients who could not produce sputa. We did not 
downgrade.
2. The wide 95% CI for true positives and false negatives 
may lead to different decisions depending on which 
confidence limits are assumed. We downgraded one point.
3. We used QUADAS-2 to assess risk of bias. We 
considered three studies to be at high risk of bias for the 
reference standard. We downgraded one point.
4. The wide 95% CI for true negatives and false positives 
may lead to different decisions depending on which 
confidence limits are assumed. We downgraded one point.



Domains that contribute to the strength of a recommendation 

Factor Comment
Balance between desirable 
and undesirable outcomes 
(trade-offs)

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 their 
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




