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Time to retire race- and  
ethnicity-based carrier screening

Gaps in health care persist; clinicians must examine the use  
of race and ethnicity within the care that they provide

Lori Jenelle Dobson, MS, CGC, and Aishwarya Arjunan, MS, MPH, CGC, CPH

T he social reckoning of 2020 has led to 
many discussions and conversations 
around equity and disparities. With the 

COVID-19 pandemic, there has been a par-
ticular spotlight on health care disparities and 
race-based medicine. Racism in medicine is 
pervasive; little has been done over the years to 
dismantle and unlearn practices that continue 
to contribute to existing gaps and disparities. 
Race and ethnicity are both social constructs 
that have long been used within medical prac-
tice and in dictating the type of care an indi-
vidual receives. Without a universal definition, 
race, ethnicity, and ancestry have long been 
used interchangeably within medicine and 
society. Appreciating that race and ethnicity-
based constructs can have other social impli-
cations in health care, with their impact on 
structural racism beyond health care settings, 
these constructs may still be part of assess-
ments and key modifiers to understanding  

health differences. It is imperative that medi-
cal providers examine the use of race and eth-
nicity within the care that they provide. 

While racial determinants of health can-
not be removed from historical access, utili-
zation, and barriers related to reproductive 
care, guidelines structured around historical 
ethnicity and race further restrict universal 
access to carrier screening and informed 
reproductive testing decisions. 

Carrier screening
The goal of preconception and prenatal carrier 
screening is to provide individuals and repro-
ductive partners with information to optimize 
pregnancy outcomes based on personal val-
ues and preferences.1 The practice of carrier 
screening began almost half a century ago 
with screening for individual conditions seen 
more frequently in certain populations, such as 
Tay-Sachs disease in those of Ashkenazi Jew-
ish descent and sickle cell disease in those of 
African descent. Cystic fibrosis carrier screen-
ing was first recommended for individuals of 
Northern European descent in 2001 before 
being recommended for pan ethnic screen-
ing a decade later. Other individual conditions 
are also recommended for screening based on 
race/ethnicity (eg, Canavan disease in the Ash-
kenazi Jewish population, Tay-Sachs disease 
in individuals of Cajun or French-Canadian 
descent).2-4 Practice guidelines from profes-
sional societies recommend offering carrier 
screening for individual conditions based on 
condition severity, race or ethnicity, preva-
lence, carrier frequency, detection rates, and 
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Guidelines fall short 
of recommending 
expanded carrier 
screening for all 
individuals even 
though self-
reported ethnicity 
is an imperfect 
indicator of genetic 
ancestry

residual risk.1 However, this process can be 
problematic, as the data frequently used in 
updating guidelines and recommendations 
come primarily from studies and databases 
where much of the cohort is White.5,6 Fail-
ing to identify genetic associations in diverse 
populations limits the ability to illuminate new 
discoveries that inform risk management and 
treatment, especially for populations that are 
disproportionately underserved in medicine.7

Need for expanded  
carrier screening
The evolution of genomics and technol-
ogy within the realm of carrier screening 
has enabled the simultaneous screening for 
many serious Mendelian diseases, known 
as expanded carrier screening (ECS). A 2016 
study illustrated that, in most racial/ethnic cat-
egories, the cumulative risk of severe and pro-
found conditions found on ECS panels outside 
the guideline recommendations are greater 
than the risk identified by guideline-based 
panels.8 Additionally, a 2020 study showed 
that self-reported ethnicity was an imperfect 
indicator of genetic ancestry, with 9% of those 
in the cohort having a >50% genetic ancestry 
from a lineage inconsistent with their self-
reported ethnicity.9 Data over the past decade 
have established the clinical utility,10 clinical 
validity,11 analytical validity,12 and cost-effec-
tiveness13 of pan-ethnic ECS. In 2021, Ameri-
can College of Medical Genetics and Genomics 
(ACMG) recommended a panel of pan-ethnic 
conditions that should be offered to all patients 
due to smaller ethnicity-based panels failing 
to provide equitable evaluation of all racial 
and ethnic groups.14 The guidelines from the 
American College of Obstetricians and Gyne-
cologists (ACOG) fall short of recommending 
that ECS be offered to all individuals in lieu of 
screening based on self-reported ethnicity.3,4 

Phasing out ethnicity-based 
carrier screening
This begs the question: Do race, ethnicity, or 
ancestry have a role in carrier screening? While 
each may have had a role at the inception of 

offering carrier screening due to high costs 
of technology, recent studies have shown the 
limitations of using self-reported ethnicity in 
screening. Guideline-based carrier screenings 
miss a significant percentage of pregnancies 
(13% to 94%) affected by serious conditions on 
expanded carrier screening panels.8 Addition-
ally, 40% of Americans cannot identify the eth-
nicity of all 4 grandparents.15 

Founder mutations due to ancestry pat-
terns are still present; however, stratification 
of care should only be pursued when the pres-
ence or absence of these markers would alter 
clinical management. While the reproductive 
risk an individual may receive varies based 
on their self-reported ethnicity, the clinically 
indicated follow-up testing is the same: offer-
ing carrier screening for the reproductive part-
ner or gamete donor. With increased detection 
rates via sequencing for most autosomal reces-
sive conditions, if the reproductive partner or 
gamete donor is not identified as a carrier, no 
further testing is generally indicated regardless 
of ancestry. Genotyping platforms should not 
be used for partner carrier screening as they 
primarily target common pathogenic variants 
based on dominant ancestry groups and do 
not provide the same risk reduction. 

Variant reporting 
We have long known that databases and reg-
istries in the United States have an increased 
representation of individuals from European 
ancestries.5,6 However, there have been lim-
ited conversations about how the lack of 
representation within our databases and reg-
istries leads to inequities in guidelines and the 
care that we provide to patients. As a result, 
studies have shown higher rates of variants of 
uncertain significance (VUS) identified dur-
ing genetic testing in non-White individuals 
than in Whites.16 When it comes to reporting of 
variants, carrier screening laboratories follow 
guidelines set forth by the ACMG, and most 
laboratories only report likely pathogenic or 
pathogenic variants.17 It is unknown how the 
higher rate of VUSs in the non-White popu-
lation, and lack of data and representation 
in databases and software used to calculate  
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predicted phenotype, impacts identification 
of at-risk carrier couples in these underrep-
resented populations. It is imperative that we 
increase knowledge and representation of 
variants across ethnicities to improve sensitiv-
ity and specificity across the population and 
not just for those of European descent. 

Moving forward
Being aware of social- and race-based biases in 
carrier screening is important, but modifying 
structural systems to increase representation, 
access, and utility of carrier screening is a critical 
next step. Organizations like ACOG and ACMG 
have committed not only to understanding 
but also to addressing factors that have led to  

disparities and inequities in health care deliv-
ery and access.18,19 Actionable steps include 
offering a universal carrier screening program 
to all preconception and prenatal patients that 
addresses conditions with increased carrier 
frequency, in any population, defined as severe 
and moderate phenotype with established 
natural history.3,4 Educational materials should 
be provided to detail risks, benefits, and limi-
tations of carrier screening, as well as shared 
decision making between patient and provider 
to align the patient’s wishes for the information 
provided by carrier screening. 

A broader number of conditions offered 
through carrier screening will increase the 
likelihood of positive carrier results. The 
increase in carriers identified should be 
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1 in 300
pregnancies will be  
affected by a severe  

or profound rare  
disease found on  
expanded carrier  

screening panels.1

77% of
at-risk carrier 

couples identified 
pre-conception 

pursued alternative 
reproduction plans.3

On average it takes

6-8 years
to diagnose  

a rare disease.2

78% of
nulliparous women 
indicated interest 

in pursuing 
expanded carrier 

screening.4

28%
of neonatal 

intensive care 
deaths are caused 
by a rare disease.2

Only 27% of
physicians offered 
expanded carrier 

screening to 
patients.5
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viewed as more accurate reproductive risk 
assessment in the context of equitable care, 
rather than justification for panels to be 
limited to specific ancestries. Simultaneous 
or tandem reproductive partner or donor 
testing can be considered to reduce clinical 
workload and time for results return.

In addition, increased representation of 
individuals who are from diverse ancestries in 
promotional and educational resources can 
reinforce that risk for Mendelian conditions is 
not specific to single ancestries or for targeted 
conditions. Future research should be con-
ducted to examine the role of racial disparities 
related to carrier screening and greater inclu-
sion and recruitment of diverse populations 
in data sets and research studies.

Learned biases toward race, religion, 
gender identity, sexual orientation, and eco-
nomic status in the context of carrier screen-
ing should be examined and challenged to 
increase access for all patients who may ben-
efit from this testing. For example, the use of 
gendered language within carrier screening 
guidelines and policies and how such screen-
ing is offered to patients should be examined. 
Guidelines do not specify what to do when 
someone is adopted, for instance, or does 

not know their ethnicity. It is important that, 
as genomic testing becomes more available, 
individuals and groups are not left behind 
and existing gaps are not further widened. 
Assessing for genetic variation that modifies 
for disease or treatment will be more powerful 
than stratifying based on race. Carrier screen-
ing panels should be comprehensive regard-
less of ancestry to ensure coverage for global 
genetic variation and to increase access for 
all patients to risk assessments that promote 
informed reproductive decision making. 

Health equity requires 
unlearning certain behaviors
As clinicians we all have a commitment to 
educate and empower one another to offer 
care that helps promote health equity. Equi-
table care requires us to look at the current 
gaps and figure out what programs and ini-
tiatives need to be designed to address those 
gaps. Carrier screening is one such area in 
which we can work together to improve the 
overall care that our patients receive, but 
it is imperative that we examine our prac-
tices and unlearn behaviors that contribute  
to existing disparities. ●
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