New Framework for Developing Evidence-Based
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U 0O 0O O

Outline



New ACIP Evidence Framework



GRADE Uptake

00000000000 00agad



Overview of New ACIP Evidence Framework

overwhelming evidence
from observational studies

exceptionally strong evidence
from observational studies

observational studies

observational studies with
important limitations
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http://www.gradeworkinggroup.org/
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RCTs are initially classified as evidence type 1, and observational studies as evidence type 3. Five GRADE
criteria are used for moving down the evidence type. Three GRADE criteria are primarily used to move up
the evidence type. These criteria determine the final classification of the evidence type.
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Risk of Bias



Inconsistency



Inconsistency refers to the heterogeneity of results across studies. This slide shows the results of five
studies assessing the efficacy of influenza vaccine in preventing influenza in healthy children. Overlapping
95% confidence intervals of the risk ratios, non-significant P value for heterogeneity (P=0.39), and a low I-
square (I-sgaure=3%) indicate that the results are consistent.



Inconsistency



Indirectness
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Imprecision



Publication Bias



In the graph on the left, the results of 30 studies are plotted, with odds ratio on the x-axis and standard error
on the y-axis. A graph with symmetric distribution suggests no publication bias. An asymmetric distribution,
as shown in the graph on the right, suggests publication bias.



General Approach when Moving Down the
Evidence Type for an Outcome



Strength of Association

*At least 2 studies



Dose Response



Direction of Residual Confounding or Bias
(Hypothetical Example)



What If It Is Not Possible to Conduct Randomized
Trials in Subpopulations?



Does the Evidence Framework Take Biologic
Information into Account?



Expert Judgment



Format for Presenting Evidence



Outcome No. of Incidencein Incidencein Vaccine Absolute Number

subjects controls vaccinated efficacy risk Needed to
(# studies) (Relative Treat
risk) (ET)
Outcome 1
Outcome 2

Outcome 3




Evidence tables showing the magnitude of benefits and harms should include the number of subjects,
number of studies, incidence in controls, incidence in vaccinated, vaccine efficacy or relative risk, absolute
risk difference, and number need to treat for each outcome. Both the relative and absolute effects of

vaccination are shown.



Outcome Design Risk of Inconsis- Indirect- Impreci- Other Evidence

(# studies) bias tency ness sion consider- type
ations*

Outcome 1

Outcome 2

Outcome 3




Evidence tables showing the type of evidence should include the study design, the number of studies, the
five GRADE criteria for moving down the evidence type, the three GRADE criteria for moving up the
evidence type, and the final evidence type.



Examples of Presenting Evidence Type for Post-
licensure Vaccine Safety Studies



Design Riskof Inconsis- Indirect- Impreci- Other Evidence
(# bias tency ness sion consider type
studies) -ations
Increased Observ- No serious | No serious | No serious | No serious Yes? 2
risk 5-12 ational (2)
days after
vac
Decreased Observ- No serious | No serious | No serious | Serious* None 4
risk 13-30 ational (2)
days after
vac

Moved up initial evidence type of 3 by one level because relative risk ~2 based on consistent evidence from two studies

(strength of association).
*Moved down initial evidence type by one level because of imprecision.




This slide shows the evidence type for the combination MMRYV vaccine compared to separate injections of
MMR and varicella vaccine. Febrile seizure after the first dose is assessed at two points in time in the two
studies: 5 to 12 days after vaccination, and 13 to 30 days after vaccination. Because the study design is
observational for both studies, the initial evidence type is 3. For the finding of increased risk of febrile
seizure 5 to 12 days after vaccination, the initial evidence type of 3 has been moved up by one level to 2
using the strength of association criterion of relative risk of about 2. For the finding of decreased risk of
febrile seizure 13 to 30 days after vaccination, the initial evidence type of 3 has been moved down by one
level to 4 because of imprecision.
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risk 3-14
days after
vac
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fMoved up initial evidence type of 3 by two levels because relative risk of intussusception for vaccinated compared to unvaccinated
infants is greater than 5 (strength of association).




This slide shows the evidence type for the risk of intussusception after Rotashield vaccination. Rotashield
vaccine was withdrawn from the U.S. market in 1999 because of a reported association with
intussusception. The initial evidence type of 3 has been moved up by 2 levels because the relative risk is
greater than 5.



Going from Evidence to Recommendations



From Evidence to Recommendations




In the old system, data from RCTs resulted in high level recommendations, and data from observational
studies resulted in lower level recommendations. In the GRADE system, the recommendation category
depends not only on the quality of evidence but also on the balance between benefits and harms and on

values and preferences.



ACIP Recommendation Categories

] Category A

recommendation for

recommendation against
0 CategoryB
Q



Key Factors Explanation

Evidence type for benefits
and harms

The higher the confidence in the estimated effect of
vaccination on health outcomes, the more likely is a
category A recommendation.

Balance between benefits
and harms

The larger the difference between the benefits and harms,
the more likely is a category A recommendation.The
smaller the net benefit and the lower certainty for that
benefit, the more likely is a category B recommendation.

Values

The greater the variability in values and preferences, or
uncertainty in values and preferences, the more likely is a
category B recommendation.

Health economic data
(e.g., cost-effectiveness)

The lower the cost-effectiveness, the more likely is a
category B recommendation.




Balance Between Benefits and Harms



Values



Health Economic Analyses



ACIP Wording of Recommendations



Format for Presenting ACIP Recommendations



Example of Applying Framework to New Vaccine

Q



Vaccine Placeho Fisk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI MH, Fixed, 95% CI
Block 2007 19 491 54 864 14.3% 0.28 [0.16, 0.50] —
Vesikar 2006 a2 2207 15 23056 835.2% 0.27 [0.21, 0.34] '.
Total (95% CI) 27h8 2869  100.0% 0.27 [0.22, 0.34] 4
Total events 87 269
Heterogeneity: Chi®= 002, df =1 {(F=0.89); F=0% J J

Test for averall effect. £ =11.68 (P = 0.00001)

0102 05 1 2 &5 10
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This slide shows results from two studies of the efficacy of pentavalent rotavirus vaccine in reducing
rotavirus diarrhea. The pooled risk ratio using meta-analysis is 0.27 with confidence interval of 0.22 to 0.34.
The pooled vaccine efficacy is 73%, the pooled incidence in controls is 12.9%, and the pooled incidence in
vaccinated is 3.5%. The formulae for calculating pooled vaccine efficacy and pooled incidence in vaccinated
are shown at the bottom.



Outcome No. of Incidencein Incidencein Vaccine Absolute Number

subjects controls vaccinated efficacy risk Needed
(# studies) (95% ClI) per 1000 to Treat
(95% Cl) (Vaccinate)

Rotavirus 5,627 12.9% 3.5% 73% -94 11
diarrhea (2 RCTs) (66,78) (-85,-100)
(RV)
Severe RV 5,627 2.0% 0.1% 97% -19 52
diarrhea (2 RCTs) (86,99) (-17,-20)
Hospitaliza- 57,134 0.5% 0.02% 96% -5 205
tion for RV (1 RCT) (91,98) (-5,-5)
diarrhea




Data from the previous slide for the outcome rotavirus diarrhea are shown here in the format of an evidence
table. The absolute risk difference is the incidence in vaccinated minus the incidence in controls, expressed
per 1000 instead of percent or per 100. The number needed to treat is one divided by the absolute risk

difference. Data are also shown for the outcomes severe rotavirus diarrhea and hospitalization for rotavirus

diarrhea.



Outcome No. of Incidencein Incidencein Relative Absolute Number
subjects controls vaccinated Risk risk Needed
(# studies) (95% CI) per 1000 to Treat
(95% ClI)
Intussus- 70,139 1.4 per 1.7 per 1.20 0.03 -
ception (3 RCTs) 10,000 10,000 (0.37-3.93) (-0.1,0.4)
Other 70,139 2.3% 2.2% 0.96 -1 -
serious (3 RCTs) (0.87-1.06) (-3,1)
adverse
events




This slide shows the evidence table for safety for the outcomes intussusception and other serious adverse
events. The absolute risk difference for intussusception is 0.03 per 1000, or 3 per 100,000. However, it is
not statistically significant. The absolute risk difference is also not statistically significant for other serious
adverse events. The number needed to treat is not meaningful when the absolute risk difference is not
statistically significant.



Outcome Design Risk of Inconsis- Indirect- Impreci- Other Evidence
(# studies) bias tency ness sion consider- type
ations
Rotavirus RCT (2) No serious No serious No serious No serious None 1
diarrhea
(RV)
Severe RV RCT (2) No serious No serious No serious No serious None 1
diarrhea
Hospitaliza- RCT (1) No serious No serious | No serious No serious None 1
tion for RV
diarrhea
Intussus- RCT (3) No serious No serious No serious No serious None 1
ception
Other RCT (3) No serious No serious No serious No serious None 1
serious
adverse

events




The first row shows the evidence type for the outcome rotavirus diarrhea. The initial evidence type is 1
because the study design for the two studies is RCT. No serious limitations were detected for any of the five
GRADE criteria for moving down the evidence type, and so the final evidence type is also 1. Similarly, the
final evidence type for the other outcomes shown here is also 1.



Comparison

Outcome

Study design
(# studies)

Findings

Overall
evidence type

Evidence
type

Rotavirus
vaccination vs.
No vaccination

Rotavirus RCT (2) Decreased risk 1
diarrhea (RV) among

vaccinated

infants
Severe RV RCT (2) Decreased risk 1
diarrhea* among

vaccinated

infants
Hospitalization RCT (1) Decreased risk 1
for RV diarrhea* among

vaccinated

infants
Intussusception* RCT (3) No difference 1
Other serious RCT (3) No difference 1

adverse events*




The overall evidence type is based on the evidence type for the critical outcomes. In this example, severe
rotavirus diarrhea, hospitalization for rotavirus diarrhea, intussusception, and other serious adverse events
are considered critical for making a recommendation. Members of a guideline or recommendation panel
decide which outcomes are critical.



Key factors Comments

Balance between Benefits are large compared to potential harms
benefits and harms

Evidence type for 1
benefits and harms

Values Parents likely to place high value on preventing
severe rotavirus diarrhea

Cost-effectiveness Vaccine price not known. Vaccine is likely to be cost-
saving from the societal perspective at a cost of $42
per dose




[The vaccine price was not known when the ACIP recommended routine use of rotavirus vaccine in 2006].



Recommendation for Use of Rotavirus Vaccine
(RotaTeq)

recommendation category: A, evidence
type: 1

Remarks:



Example of Risk-based Recommendation

certain underlying medical conditions
recommendation category:A,
evidence type:...

Remarks:



Example of Recommendation Against

d

should not
recommendation category: A. evidence

type:...

Remarks:



Example of Recommendation for Individual
Clinical Decision Making

may

recommendation category: B, evidence type:...

Remarks:



Summary of New ACIP Evidence Framework

overwhelming evidence
from observational studies

exceptionally strong evidence
from observational studies

observational studies

observational studies with
important limitations
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Additional Slides
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Institute of Medicine

Evidence based on systematic reviews
Method for rating strength of recommendations
Articulation of recommendations in a standardized form





