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Abstract: The Secretary’s Advisory Committee on Heritable Disorders 
in Newborns and Children is charged with evaluating conditions nom
inated for addition to the uniform screening panel and consequently 
making recommendations to the secretary of the US Department of 
Health and Human Services. This report describes the framework by 
which the committee approaches its task. Key decision nodes include 
initial review of every nomination to determine whether conditions are 
amenable for systematic evidence review, review of systematic evi
dence reviews conducted by the committee’s external review group, and 
deliberation and formal recommendation for addition or exclusion to the 
uniform panel. Data analyzed include the accuracy and specificity of 
screening and diagnostic tests for nominated disorders, the extent of 
predicted health benefits, harms impact on disease course, and cost from 
early diagnosis and treatment. The committee process is guided by 
approaches used by similar entities, but more flexible criteria are some
times needed to accommodate data limitations stemming from the rarity 
of many of these conditions. Possible outcomes of committee review 
range from recommendation to add a nominated condition to the uni
form panel; provide feedback on specific gaps in evidence that must be 
addressed before making a decision; or rejection of a nomination (e.g., 
because of identified harms). The committee’s structured evidence-
based assessment of nominated conditions supports a consistently rig
orous, iterative and transparent approach to its making recommenda
tions regarding broad population-based screening programs for rare 
conditions in infants and children. Genet Med 2010:x(x):000–000. 
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Because of the historical heterogeneity of state-based legis
lation and processes, conditions targeted by newborn 

screening programs had varied widely between states.1,2 The 
Secretary’s Advisory Committee on Heritable Disorders in 
Newborns and Children (the Advisory Committee) was char
tered in 2003 under Section 1111 of the Public Health Service 
Act, 42 U.S.C. 300b-10, as amended in the Newborn Screening 
Saves Lives Act of 2008. The Advisory Committee has, among 
its charges, the responsibility of making evidence-based recom
mendations at the national level regarding important health 
conditions for which newborns and children should be screened. 
Based on recommendations from the American College of 
Medical Genetics,3 the Advisory Committee generated a rec
ommended uniform screening panel. Subsequently, the Advi
sory Committee has begun to evaluate and update that panel.4 

Committee recommendations are based on a standardized pro
cess it has developed for evaluating disorders nominated for 
inclusion in the universal screening panel, weighing the evi
dence and gathering input from key stakeholders.4 Key aspects 
across the processes for nomination and evaluation for the 
proposed conditions are transparency, broad accessibility, rig
orous evidence-based approaches, and consistency. This article 
outlines the Advisory Committee’s process for evaluating the 
reports submitted by the Advisory Committee’s External Re
view Workgroup (ERW); and for making subsequent recom
mendation(s) to the secretary, US Department of Health and 
Human Services (HHS) regarding changes to the uniform panel. 
To date, the committee process has been focused on newborn 
screening, but the process may be applied to other population-
based screening of children for rare disorders. 

The Advisory Committee process builds on a broad array of 
methodologies for systematic evidence reviews (SERs) including 
approaches put forth by the World Health Organization,5 the Na
tional Academies of Science,6 the Council of Regional Genetic 
Networks,1 the American Academy of Pediatrics Newborn Screen
ing Task Force,2 the Centers for Disease Control and Prevention’s 
Analytic validity; Clinical validity; Clinical utility; and Ethical, 
legal, and social implications (ACCE),7 the United States Preven
tive Services Task Force,8 the Evaluation of Genomic Applications 
in Practice and Prevention,9,10 and the workgroup the American 
College of Medical Genetics Newborn Screening Expert Panel.3 

None of these entities is empowered to enforce adoption of its 
recommendations by any entity, but the recommendations have 
had substantial impact on clinical practice and public health.11 

Unlike other deliberative groups, the work of this committee dif
fers from other approaches in its nearly exclusive focus on screen
ing newborns and children for rare conditions. In addition, only the 
Advisory Committee and the United States Preventive Services 
Task Force are authorized by federal legislation to make recom
mendations to the secretary of HHS. 
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The Advisory Committee uses the following process to com
plete the evaluation of an important health condition nominated 
to make its recommendations (Ref. 4 and described in the 
minutes posted the Advisory Committee website www.hrsa. 
gov/heritabledisorderscommittee): 

1. A condition is nominated for consideration via a structured 
nomination process. The executive secretary of the Advisory 
Committee oversees an administrative review for complete
ness of the nomination via the process outlined at www. 
hrsa.gov/heritabledisorderscommittee/nominate.htm. 

2. Once complete, nomination package is assessed by the 
Committee’s internal Nomination and Prioritization 
Workgroup for the likelihood of sufficient information to 
conduct a SER on the natural history and severity of the 
condition, the analytical and clinical validity of the 
screening test(s), and effectiveness of treatment. Informa
tion and citations in the nomination package comprise the 
starting point for the Workgroup’s assessment of these 
issues. At this point, cost is not a consideration. Following 
a report from the Workgroup and discussion, the full 
committee votes on whether a nominated condition 
should move forward for a full evidence review. 

3. If the Advisory Committee agrees to move the nomination 
forward, the nomination package is assigned to the Com
mittee’s ERW for a SER. The ERW was established 
through a competitive contract process through Health 
Resources and Services Administration to solicit estab
lishment of an evidence review team for the Advisory 
Committee and works independently of the committee to 
make its own objective assessment of the evidence base 
for key topics related to the nominated condition (de
scribed in Ref. 4). 

4. Once a SER is completed, an EWG draft report submitted 
to the Decision Process Workgroup and to the full Com
mittee. Both an author of the SER and the Decision 
Process Workgroup present an overview of the report at 
the next committee meeting. 

5. After full discussion of the reports, using the process 
outlined in this document, the committee makes one of the 
following recommendations to the secretary of HHS: 

●	 Inclusion of the condition in the uniform screening panel 
for newborns with heritable conditions; 

●	 formulation of specific questions to be addressed by either 
the EWG or researchers in the field before a committee 
recommendation can be made; 

●	 recognition of the need for broader evidence before a 
nomination can be reconsidered; 

●	 recommendation that a condition not be included in the 
uniform screening panel at this time. 

The Advisory Committee Chair sends a letter with the recommen
dation(s) to the secretary, HHS. Within 180 days of the Advisory 
Committee issuing the recommendation, the secretary is required 
to adopt or reject any recommendations and to publicize that 
determination. Recommendations of the Advisory Committee and 
the subsequent determinations of the HHS secretary are considered 
but are not binding on state screening programs. Ultimately, states 
determine their own screening panels.1 

This article lays out the analytic framework, related key 
questions, and criteria for assessing evidence that the committee 
uses to evaluate SERs. A section on “weighing the evidence” 
addresses study design and criteria for evaluating study quality 
and adequacy of evidence. A final section addresses translating 
evidence into committee recommendations to the secretary. 

Key considerations regarding the evidence base for 
evaluating a nominated condition 

The Advisory Committee addresses a set of key questions 
informed by the analytic framework it has adapted from other 
sources. Although this approach is similar to those used in other 
evidence-based recommendation processes, the Advisory Com
mittee recognizes that some allowances likely will need to be 
made for evaluations involving rare disorders. The rapid pace of 
development in genetics and screening technologies makes it 
increasingly feasible to identify children with specific rare con
ditions much earlier in life than those with the associated 
clinical presentation. Earlier identification can facilitate timely, 
effective treatment, and therefore avoid preventable child mor
bidity and mortality, as well as “diagnostic odysseys.” Highly 
prevalent and relatively well-characterized disorders have been 
the focus of evidence-based analyses. In contrast, for the rare 
heritable disorders under consideration by the Advisory Com
mittee, building the evidence base is much more challenging 
from a scientific and practical standpoint. There will be limited 
evidence-based assessments on the clinical significance of 
screening and diagnostic test results, the phenotypic expression 
of detected genotypes, the full range of potentially effective 
medical or other management options, and the harms or other 
benefits that might be associated with testing and subsequent 
interventions may not be fully understood. 

The Advisory Committee recognizes the likelihood of lim
ited available peer-reviewed, large-scale controlled trials using 
rigorous intervention research designs for evaluation of the rare 
conditions typically nominated for inclusion in the recommended 
uniform screening panel. For many if not most disorders, it may be 
necessary to consider evidence from studies using less robust 
research designs, such as modest-sized open-label clinical studies 
for evaluating treatment and population-based observational stud
ies, as available, when evaluating conditions or testing technolo
gies. For example, in February 2009, the Advisory Committee 
considered an SER of severe combined immune deficiency in 
which outcomes of strategies for stem cell transplantation were 
compared with historic rather than randomized controls (http:// 
www.hrsa.gov/heritabledisorderscommittee/meetings/17th 
meeting). Some of the “gray” literature will also be considered, 
such as data that have not yet undergone peer review. Despite 
these limitations, the Advisory Committee has developed a 
process that allows for objective, replicable decisions based on 
a sequential decision process. Available approaches to SERs are 
limited and compounded by the potential for unintended and/or 
underestimated consequences and costs of implementing new 
technologies. Despite these limitations, the Advisory Commit
tee has made tangible progress to date and will continue to 
develop rigorous review approaches relevant to evaluating ev
idence and making recommendations for screening of newborns 
and children with heritable disorders. 

More information on (A) defining analytic validity, (B) 
ranking the quality of data sources, and (C) assessing study 
quality are available on the Committee website, www. 
hrsa.gov/heritabledisorderscommittee. Review criteria are 
based on those established by others.3,7–10 

Evaluation of the external review workgroup report 
The Advisory Committee evaluates the SER in three broad 

areas: the nominated condition (incidence, prevalence, signifi
cance); the screening test and diagnostic tests for the condition 
based on current best available technical approach(s) (clinical 
utility, analytical and clinical validity); and the treatment(s) 
(clinical utility, efficacy or effectiveness).4 Key questions for 
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these areas are shown in Figure 1. Based on the SER and 
additional more recent information that may be available, the 
Advisory Committee, in open meetings, evaluates whether the 
current evidence for each of the six key questions is adequate or 
inadequate. On the basis of the strength of the evidence and the 
predicted magnitude of net benefit (benefits minus harms), the 
Advisory Committee makes a specific recommendation regard
ing the outcome of the nomination. 

Key Question 1 
Is there direct evidence that screening for the condition at 

birth leads to improved outcomes for the infant or child to be 
screened? Are there potential benefits for the child’s family? 

This is the overarching question for the evidence review. 
Outcomes encompass the impact(s) of screening, diagnosis or 
lack of diagnosis, prognosis, therapeutic choice or lack of 
therapy, patient outcomes, and familial and societal issues. 
Positive patient outcomes are typically measured as reductions 
in morbidity or mortality. While of debatable relevance to 
consideration by the Advisory Committee, the value of screen
ing may extend to aspects such as improved quality of life and 
patient or family satisfaction with health and related services for 
the condition. 

If adequate direct evidence—by one or more high-quality 
studies of randomized trial or definitive population-based study 
design—is available to make a recommendation, there is no 
need to address the remaining key questions in the analytic 
framework. 

Key Question 2 
Is there a case definition that can be uniformly and reliably 

applied? What is the incidence and prevalence of the condition? 
What are the natural history and the spectrum of disease of the 
condition, including the impact of early recognition and treat
ment versus later recognition and delayed or no treatment? 

For each nominated condition, an agreed on case definition 
based on rigorous criteria is essential for ascertaining incidence, 
prevalence, and severity. Screening for a condition of lower 
clinical severity can be deemed important due to a high inci
dence, likewise a rare condition can be important due to serious 
health consequences. Understanding the spectrum of disease is 
essential in considering whether there are cases of the condition 
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Fig. 1. The analytic framework depicts the consider
ations of evidence for population-based screening of new
borns for a specific important health condition (or set of 
conditions). Each number corresponds to a key question 
which, in total, describes the structured analysis for con
sidering the existing data (Adapted from U.S. Preventive 
Services Task Force Procedure Manual, http://www.ahrq. 
gov/clinic/uspstf08/methods/procmanual.pdf.) 

for which treatment is not effective or otherwise unwarranted or 
if the condition is readily clinically identified in a newborn or 
child without screening. 

Key Question 3 
Is there a screening test or screening test algorithm for the 

condition with sufficient analytic validity? 
Analytic validity refers to the technical accuracy of the 

laboratory test in measuring the intended analyte(s), as distin
guished from clinical validity, which is the ability of the test or 
test algorithm to predict the development of clinical disease. 
Evaluation of the evidence for sufficient analytic validity is an 
assessment of the sensitivity and specificity of the testing pro
tocol for detecting a target disorder or set of disorders. Analytic 
validity includes preanalytical, analytical, and postanalytical 
issues, as well as the feasibility of standardization between 
different laboratories performing the same test—i.e., the reli
ability. The four specific elements of analytic validity of the 
test(s) include analytic sensitivity (or the rate of analytic detec
tion), analytic specificity, laboratory quality control, and assay 
robustness. Analytic sensitivity defines how effectively the test 
identifies specific analytes present in a clinical sample. Analytic 
specificity defines how effectively the test correctly classifies 
samples that do not have specific analytes. Quality control 
assesses the procedures for ensuring that results fall within 
specified limits or cutoff values. Robustness measures how 
resistant the assay is to changes in preanalytic and analytic 
variables. 

The Advisory Committee’s goal is that testing programs 
across the country be able to implement testing or testing 
platforms with comparable levels of analytic validity. For ex
ample, using tandem mass spectrometry applied to the uniform 
panel, there is growing evidence suggesting that this laboratory 
methodology could achieve a detection rate between 1:2000 and 
1:3000, a false-positive rate <0.3%, and a positive predictive 
value >20% for conditions within the uniform panel.12 

Key Question 4 
Has the clinical validity of the screening test or screening 

algorithm, in combination with the diagnostic test or test algo
rithm, been determined and is that validity adequate? 

The clinical validity of a test (or test algorithm) defines its 
ability to detect or predict the associated disorder (phenotype). 
There are two parts to the question of clinical validity: 

1. Is the evidence sufficient to conclude that the clinical 
validity is known? This involves only a consideration of 
the adequacy (strength and quality) of the evidence in the 
SER that we know the sensitivity and specificity of the 
screening and diagnostic testing or testing algorithm, i.e., 
its ability to accurately detect the disorder. 

2. Is the identified level of clinical validity sufficient to 
justify testing? 

This question gauges the ability of the screening test (or test 
algorithm), when used to identify individuals who merit diag
nostic testing, to detect as many as possible affected individuals 
who manifest clinical disease, and to minimize the occurrence 
of false positives. These issues relate to both performance of the 
screening and diagnostic tests and the incidence of the condi
tion. Consideration must be given to the potential for individ
uals to test positive but not develop clinical disease (those who 
screen positive and whose disease is confirmed by diagnostic 
testing but who do not develop signs or symptoms). Rare 
conditions may exhibit a wide range of signs and symptoms, so 
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that defining phenotype may include a range of disease mani
festations. No test is perfect, requiring tradeoffs among false 
positives, false negatives, and identification of nonclinical con
ditions also all impact clinical utility (see key question 5). 

It is possible that evidence on clinical validity will be ade
quate, whereas evidence on analytic validity is not adequate. 
Under unusual circumstances, such as where the likelihood both 
of clinical benefit is exceptionally high and the harms are low, 
the Advisory Committee might make a positive recommenda
tion to add the condition to the uniform panel, although issues 
of dissemination and implementation will need to be carefully 
considered. 

Key Question 5 
What is the clinical utility of the screening test or screening 

algorithm? 

a.	 What are the benefits associated with use of the screening 
and diagnostic tests and the treatment? 

b. What are the harms associated with screening, diagnosis, 
and treatment? 

The clinical utility of a test defines the elements of both testing 
and treatment that need to be considered when evaluating the 
benefits and harms or risks associated with its introduction into 
routine practice. In considering benefits, the question of clinical 
utility involves the ability of screening to lead to improved 
important health outcomes, primarily decreased morbidity and 
mortality. Broader benefits to the individual infant, such as 
nonclinical interventions or benefits to family and community, 
such as avoiding a diagnostic odyssey or informing nonmedical 
decision making, may also be considered. 

The consideration of harms or risks includes evaluating the 
potential for risks of physical harm associated with testing, 
identification, and/or treatment as well as those harms or risks 
that are nonphysical, such as the possibility for stigmatization, 
unnecessary anxiety, adverse impacts on parent and family 
relationships, and other ethical, legal, and social implications. 
Risk of physical harm is an aspect inherent to virtually all 
medical intervention; evaluation requires an assignment of 
an estimate of the potential morbidity or even mortality to 
support decisions regarding net benefit of testing and treat
ment when compared with treatment outcome subsequent to 
clinical diagnosis. 

Questions to evaluate clinical utility for testing include does 
the screening test result, once validated by diagnostic testing, 
inform valid clinical decision making? Can the diagnosis be 
made in an accurate and timely manner? How likely will screen
ing lead to the prevention or amelioration of adverse health 
outcomes associated with the disorder (assuming the adoption 
of an accompanying efficacious treatment conditioned on test 
results)? Have the risks and benefits associated with the intro
duction of testing for this condition been identified (again, 
assuming the adoption of an accompanying efficacious treat
ment conditioned on test results)? Are quality assurance assess
ment procedures in place for controlling preanalytic, analytic, 
and postanalytic factors that could influence the risks and ben
efits of testing? Have pilot trials assessed the performance of 
testing under real-world conditions? Are there practical limits to 
the use or availability of the screening or diagnostic tests, such 
as patent or licensing protections or limiting capacity for diag
nostics? 

When considering treatment, the question of clinical utility 
involves evaluating whether treatment of the condition detected 
through screening improves important health outcomes when 

compared with delays until clinical detection, based on avail
able treatment. Health outcomes may encompass the impact(s) 
of diagnosis or lack of diagnosis, the prognosis, therapeutic 
choice or lack of therapy, the patient outcome, and familial and 
societal issues. These outcomes are not of equal weight or value 
and involve balancing the tradeoffs between different favorable 
and unfavorable outcomes. Other questions regarding treatment 
include are treatment protocols for affected children standard
ized, widely available, and if appropriate, FDA approved? Are 
there subsets of affected children more likely to benefit from 
treatment that can be identified through testing or clinical find
ings? It is important to note that treatment may include a broad 
list of interventions including counseling and support services, 
beyond the conventional definition of medical therapy. 

The consideration of both potential risk and benefit is crucial 
to enabling the Advisory Committee to balance factors influ
encing the recommendation for screening for a condition. 

Key Question 6 
How cost effective is the screening, diagnosis, and treatment 

for this disorder compared with usual clinical case detection and 
treatment? 

Cost effectiveness refers to the ratio of a procedure’s cost to 
its effectiveness. Cost effectiveness can be assessed using a 
variety of templates: medical costs and benefits alone, direct 
plus immediate indirect costs, and societal-level costs. Bench
marks for whether a test or treatment is cost-effective shift and 
depend on the perspective taken as well as the method used in 
the analysis, among other things. 

Peer-reviewed published evidence on the cost effectiveness 
of most health care services is limited, and thus studies involv
ing primary data collection on comprehensive costs or cost 
effectiveness related to newborn or child screening and treat
ment for rare conditions would not be expected. Consideration 
of cost effectiveness for screening should include available data 
on the incremental costs for screening, diagnosis, and treatment 
for a disorder, compared with costs for not screening. The 
approaches used by Carroll and Downs13 will serve to guide the 
Advisory Committee’s analysis of the impact of cost of screen
ing, diagnosis, and treatment for a particular condition. 

Weighing the evidence 

Study Design 
SER methodology requires that consideration of the strengths 

and weaknesses of study design be used to provide a quality 
ranking of data sources on treatment of identified conditions 
(see Appendices), while considering the potential limitations in 
the quality of some of the data sources, as described above. 
Criteria for assessing the quality of study design differ for 
different kinds of study questions.10 For example, for questions 
of analytic validity of screening tests, the best information 
comes from collaborative studies using a single large, carefully 
selected panel of well-characterized control samples that are 
blindly tested and reported, with the results independently an
alyzed.1 Data from proficiency testing schemes can provide 
information about all three phases of analytic validity (i.e., 
analytic, pre-, and postanalytic) and interlaboratory variability. 

Criteria for Evaluating Study Quality 
The assessment of the quality of data from studies to poten

tially be included in an SER includes evaluating the number of 
reports, the quality of study design, the total number of studies, 
subjects and treatment arms, the numbers of positive and neg
ative controls studied, and the range of study methodologies 
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represented. The consistency of findings will be assessed for
mally (e.g., by testing for homogeneity when possible) or by 
less formal methods (e.g., providing a central estimate and 
range of values) when sufficient data are lacking. One or more 
internally valid studies do not necessarily provide sufficient 
information to justify large-scale public health implementation. 
Support for screening for a condition or use of a test in universal 
public health applications generally requires studies that pro
vide estimates of analytic validity and effectiveness of early 
treatment that are appropriate to use in diverse “real-world” 
settings. Also, existing data may support the reliable perfor
mance of one methodology, but no data may be available to 
assess the performance of one or more other methodologies. 

Evaluating the Adequacy of Evidence 
The adequacy of the evidence to answer each of these key 

questions can be summarized and then classified across the 
questions as adequate or inadequate.12,14,15 This is also referred 
to as assessing the strength of the linkages in the chain of 
evidence. To support a recommendation, adequate evidence 
would require studies of fair or better quality for key question 5 
and evidence to meet satisfactorily most if not all of the other 
key questions. A determination of “insufficient evidence” could 
be based on the absence of evidence, studies of poor quality, or 
studies with conflicting results. 

The evidence is examined overall and a decision is made 
regarding whether the evidence is graded as overall adequate or 
inadequate to answer the key question. 

●	 When the quality of evidence is adequate, the observed 
estimate or effect is likely to be real, rather than explained 
by flawed study methodology, and the Advisory Commit
tee concludes that the results are unlikely to be affected 
strongly by the results of future studies, all other things 
being equal. 

●	 When the quality of evidence is inadequate, the observed 
results are more likely to be the result of limitations and/or 
flaws in study methodology rather than an accurate assess
ment, and subsequent information is more likely to change 
the estimate or effect enough to change the conclusion. 

●	 Availability of only marginal quality studies always results 
in inadequate quality. 

Magnitude and certainty of net benefit 
Essential factors for the development of a recommendation 

include 

●	 The relative importance of the outcomes considered; 
●	 the health benefits associated with testing for the condition 

and subsequent interventions; or, if the actual or estimated 
health benefits are not available from the literature, then 
the maximum potential benefits; 

●	 the harms associated with testing for the condition such as 
adverse clinical outcomes, increase in risk, unintended 
ethical, legal, and/or social issues that result from testing 
and subsequent interventions; or, if the actual or estimated 
harms are not available from the literature, then the max
imum potential harms; and 

●	 the efficacy and effectiveness of testing for the condition 
and follow-up compared with current practice, which 
might even include no specific medical intervention. Ben
efits and harms may include psychosocial, familial, and 
social outcomes. 

Consistent with the processes of other evidence-based recom
mendation groups, the magnitude of net benefit (benefit minus 

harm) can be graded as at least moderate, small, or absent (zero 
or net harm). For the purposes of the Advisory Committee in 
making recommendations, moderate or greater net benefit will 
be considered “significant” and will support a recommendation 
to add the condition, and zero/harmful net benefit will support 
a recommendation not to add the condition. Those conditions 
where the magnitude of net benefit is classified as small will be 
discussed on a case-by-case basis and classified as either sig
nificant or not significant. A recommendation to add a condition 
where testing is expected to provide only small net benefit 
should be supported by a high degree of certainty based on the 
evidence (see certainty of net benefit below). 

Based on the summaries of the evidence for each key ques
tion and the chain of evidence, the certainty of the conclusions 
regarding the net benefit can be classified as sufficient or low. A 
conclusion to either recommend adding or not adding the con
dition with sufficient certainty has an acceptable risk or level of 
comfort of “being wrong” and thus a low susceptibility to being 
overturned or otherwise altered by additional research. Insuffi
cient certainty should not lead to a recommendation for or 
against adding the condition but should lead to a recommenda
tion for further research. 

Translating evidence into Advisory Committee 
recommendations 

The process is designed to be streamlined, transparent, evi
dence based, and consistent throughout the review process and 
across different conditions under consideration. After the evi
dence-based review is completed, the Advisory Committee will 
review the report and put forth a formal recommendation based 
on the quality and strength of the data as summarized in the 
evidence review. Additional factors may also be weighed, such 
as ethical, legal, and public heath issues. When relevant, the 
Advisory Committee will also consult with other federal advi
sory committees when developing their recommendations. 

Recommendations will be based on the level of certainty that 
testing will result in significant net health benefit, based on the 
evaluation of the evidence. Table 1 serves to outline the rec
ommendation category. 

Category 1: the committee has sufficient certainty of signif
icant net benefit to recommend adding the condition to the 
uniform panel. 

Category 2: the evidence is insufficient to make a recommendation. 

●	 However, there is compelling potential for net benefit, and 
the committee wants to make a strong recommendation for 
additional studies to fill in the evidence gaps. 

Category 3: the evidence is insufficient to make a recommendation. 

●	 There is insufficient evidence of potential net benefit to 
lead the committee to want to make a strong recommen
dation regarding additional studies. 

Category 4: the committee has sufficient certainty of no net 
benefit, or of net harm, to recommend not adding the condition 
to the uniform panel at this time. 

Conditions given a Category 2 recommendation deserve special 
comment. These are conditions where the evidence is inadequate to 
reach a conclusion and make a recommendation based on at least 
fair evidence of clinical utility and significant net benefit but for 
which, there are contextual issues that support a strong recommen
dation for pilot studies to fill in the gaps in evidence as quickly as 
is feasible. Contextual issues might include known benefits asso
ciated with testing (and intervention) for similar conditions, a high 
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Table 1 Decision matrix for Advisory Committee recommendations 

Category Recommendation	 Level of certainty Magnitude of net benefit 

1 Recommend adding the condition 
to the uniform panel 

2 Recommend not adding the 
condition, but instead 
recommend specific additional 
studies 

3 Recommend not adding the 
condition based on current 
knowledge 

4 Recommend not adding the 
condition to the uniform panel 

Sufficient 

Insufficient, but the potential for net benefit is 
compelling enough to recommend specific 
additional studies to evaluate 

Insufficient, and substantial additional 
evidence is needed to make a conclusion 
about net benefit 

Sufficient 

Significant 

Potentially significant, and supported 
by contextual considerations 

Unknown 

Zero or net harm 

incidence that would translate to potential substantial net benefit, 
the availability of promising but yet unproven new therapies, or 
indirect evidence of perhaps lower value health outcomes but with 
evidence of low potential harm. For these conditions, the Advisory 
Committee will encourage the undertaking—and funding—of one 
or more specific studies to address key knowledge gaps and/or 
evaluate specific aspects of case definition, screening and/or treat
ment for which some uncertainty persists. For example, one or 
more population-based pilot studies that are applicable to hetero
geneous US populations may need to be performed and evaluated 
before the Advisory Committee making any decision about inclu
sion or exclusion in newborn screening. Conditions for which 
specific data are needed should be reevaluated at a time when 
sufficient new data exist that may be available to fill in the gaps in 
the chain of evidence. The decision whether to refer for pilot 
studies should be made with careful considerations of the potential 
harms associated with the premature acceptance of unproven clin
ical strategies, weighed against the potential but health benefits and 
potential harms of waiting for more compelling evidence. 

Despite creating a rigorously standardized method for eval
uating the evidence, how the weight of evidence is interpreted 
by Advisory Committee members—and others—may vary de
pending on differing values and perspectives. Variation in in
terpretation is inherent in any group decision-making process 
and may be more pronounced when evidence is limited to 
nonrandomized experience with screening or intervention. 
Transparency throughout the process, including disclosure of 
differing interests, is intended to minimize subjective influ
ences. The process described herein a relatively new approach 
for the Advisory Committee and has been used only a few times 
and may evolve with experience gained from considering nom
inated conditions. 

Advisory Committee recommendations to the HHS secretary 
are accompanied by: 

●	 summary of evidence and strength of recommendation(s); 
●	 recommendation(s) of other professional groups; 
●	 discussion of rationale for Advisory Committee recom

mendation(s) that will explicitly state the basis on which 
the recommendations were made, i.e., a sufficient body of 
evidence based on results of controlled trials, observational 
studies, case series, expert opinion, focus groups, cost-
effectiveness analysis, policy analyses, ethical analysis, 
and other inputs; and 

●	 recommended subsequent surveillance, research, educa
tion, and program evaluation activities, if applicable. 

The Advisory Committee’s recommendations are intended to 
provide transparent, authoritative advice. These may also be 
used to promote specific research to fill in gaps in the evidence 
for specific conditions. Three elements, discussed in detail 
above, are considered in making recommendations: 

1. The magnitude of net benefit (are the benefits of screening, 
diagnosis, and treatment minus the harms significant?) 

2. Overall adequacy of evidence (does the evidence overall 
meet the standards for having adequate quality?), and 

3. Certainty of net benefit/harm (is the committee suffi
ciently certain that the research supports a conclusion that 
benefits exceed harms or not?). 
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APPENDICES 

Appendix A: Defining analytic validity 
Preanalytic phase: such as sample stability and reagent per

formance. 
Analytic phase: evaluating accuracy (including method com

parison), precision (both interassay and intra-assay), recovery, 
linearity, carryover (if applicable), detection limits, signal suppres
sion (if applicable, especially for tandem mass spectrometry), in
tensity criteria (signal/noise), age- and gender-matched reference 
values (if applicable), disease range, and cutoff level defining 
clinical significance (required for second-tier test). 

Postanalytic phase: include evaluation of interpretive guide
lines, used to define a case, the spectrum of differential diag
noses, and the algorithm for short-term follow-up/confirmatory 
testing (biochemical, in vitro, and/or molecular). 

Appendix B: Ranking the quality of data sources 
Hierarchy of study designs/data sources, based on generally 

accepted principles of evidence review 

Level 1—usually yields good quality evidence. 

●	 Collaborative study using a large panel of well-character
ized samples. 

●	 Summary data from well-designed external proficiency 
testing schemes or interlaboratory comparison programs. 

●	 Well-designed longitudinal cohort studies. 
●	 Meta-analysis of randomized controlled trials. 
●	 Randomized open-label clinical studies. 

Level 2—usually yields fair quality evidence. 

●	 Other data from proficiency testing schemes. 
●	 Well-designed peer-reviewed studies (e.g., method compari

sons, validation studies) or case-control or cohort studies. 
●	 Expert panel reviewed FDA summaries. 
●	 A single randomized controlled trial. 
●	 Nonrandomized open-label clinical studies. 

Level 3—depending on flaws may yield fair or poor quality 
evidence. 

●	 Less systematic peer-reviewed studies, case-control studies. 

Level 4 —usually yields poor quality evidence. 

●	 Unpublished and/or nonpeer-reviewed research, clinical 
laboratory or manufacturer data. 

●	 Studies on performance of the same basic methodology, 
but used to test for a different target. 

●	 Case series. 

Level 5—usually yields poor quality evidence. 

●	 Consensus guidelines. 
●	 Expert opinion. 

Appendix C: Assessing study quality 
1.	 Clear description of test or disorder/phenotype and out

comes of interest. 
2.	 Adequate description of study design and methodology. 

•	 For test evaluation: specific methods evaluated; number 
of positive samples and negative controls tested. 

•	 For clinical validity: clear description of clinical out
comes. 

•	 Was data collection retrospective or prospective? 
•	 Were subjects randomized? 
•	 Were intervention and evaluation of outcomes blinded? 

3.	 Interventions are clearly identified, scientifically sound, and 
consistently provided. 

4.	 Adequate descriptions of the basis for the “right answer.” 
•	 Comparison to a “gold standard” referent test. 
•	 Consensus (e.g., external proficiency testing). 
•	 Characterized control materials (e.g., National Institute of 

Standards and Technology*, sequenced). 
5.	 Avoidance of biases. 

•	 Blinded testing and interpretation. 
•	 Specimens represent routinely analyzed clinical speci

mens in all aspects (e.g., collection, transport, process
ing). 

•	 Reporting of test failures and uninterpretable or indeter
minate results. 

6.	 Analysis of data. 
•	 Is the information provided sufficient to rate the quality 

of the studies? 
•	 Are the data relevant to each outcome identified? 
•	 Is the analysis or modeling explicit and understandable? 
•	 Are analytic methods prespecified, adequately described, 

and appropriate for the study design? 
•	 Were losses to follow-up and resulting potential for bias 

accounted for? 
•	 Is there assessment of other sources of bias and con

founding? 
•	 Are there point estimates of impact with 95% CI? 
•	 Is the analysis adequate for the proposed use? 
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