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M E T H O D S
● We collected data from 114,818 patients that received the Foresight

Carrier Screen over a nine-month period.

● We compared the percentage of patients that would have been
identified as alpha thalassemia carriers before and after the addition of
novel variant calling.

● Variants were classified according to case, functional and structural
data, consistent with ACMG/AMP variant interpretation guidelines.3

I N T R O D U C T I O N
● Carrier screening for alpha thalassemia, a prevalent genetic disease up

to 200x more common than cystic fibrosis in certain ethnic populations,
is recommended for all women who are pregnant or planning a
pregnancy.1

● Disease severity varies from mild anemia to in utero fetal demise
(Figure 1). Most alpha thalassemia carrier screening assays detect only
common copy number variants (CNVs) and the Hb Constant Spring
variant.2

● To increase our 
detection rate, 
particularly across 
ethnicities to meet 
the needs of a 
diverse population, 
we expanded our 
assay to include 
novel variant calling 
of single nucleotide 
variants and 
insertions/deletions. ​

● Here we present the 
clinical experience of 
our improved assay.

Figure 1. Disease severity as a function of the
number of functional HBA copies.
Severity depends on the specific type and/or combination 
of mutations that renders the HBA copies non-functional. 
Detection of non-deletional variants is important for 
understanding risk of developing Hb Barts.

R E S U LT S

Detection rate improvement due to novel variants was highest 
in ethnicities that are frequently alpha thalassemia carriers. For 
example, ~10% of Middle Eastern patients were carriers of a 
CNV or Hb Constant Spring while ~1.7% were carriers of a novel 
variant (Figure 2). Thus, novel variant calling increased carrier 
detection in the Middle Eastern population by ~17% (Figure 3). 
Other ethnicities with the highest increases in detection rate 
include Southeast Asian (9%) and South Asian (5%). Interestingly, 
the “at risk” ethnicities have the highest novel variant carrier rates 
of all ethnicities (*** in Figure 2).​

In our cohort, we detected one novel variant, c.95+2_95+6del5 
(Figure 4), more often than Hb Constant Spring, a well-characterized 
pathogenic variant. The c.95+2_95+6del5 variant is common in 
Mediterranean populations and leads to reduced α-globin expression.3 

This variant produces a more severe phenotype than the corresponding 
deletion of the same gene.4,5 Clinically-relevant phenotypes are seen in 
subjects with only two inactivated α-globin copies while deletional Hb H 
disease is only seen in subjects with 3 inactivated α-globin copies.6

CO N C LU S I O N S
● Our results demonstrate novel variant calling for alpha

thalassemia increases carrier detection rate.

● Despite the clinical importance of identifying novel variants, the
inclusion of novel variant calling is not a routine part of all carrier
screening and should be considered by healthcare providers.

Figure 2. Carrier rate by ethnicity.
Known variants are CNVs and the Constant Spring SNV detected by most alpha 
thalassemia carrier screens. Novel variants are all other SNVs and indels. Only ethnicities 
with ≥1000 samples shown. Data sorted by novel variant frequency. 

Figure 3. Increase in Alpha Thalassemia carrier rate from addition of 
novel variant detection in HBA1 and HBA2.
Only ethnicities with ≥1000 samples shown. Data sorted by increased detection rate. 

Figure 4. Frequency of reportable variants observed twice or more in the 
114,818 patient cohort.   

GenotypesPhenotypes

Normal

Carrier, silent
(no alpha thalassemia)

Carrier, trait
(mild anemia)

HbH disease
(moderate-severe anemia)

Hb Barts/hydrops
fetails

(lethal**)

* *

*

*

*

*

*

X

X

X
X

X
X X

X
X

X
X

X Non-deletional
Deletional

Variant Type

Severity

*Affected copies may be in cis or in trans
**Lethal unless treated via in utero transfusion

Va
ria

nt
 

(C
om

m
on

 N
am

e 
or

 H
G

VS
 N

om
en

cl
at

ur
e)

   

-alpha3.7
-alpha4.2

--SEA
c.95+2_95+6del5

Constant Spring
--THAI or --FIL
c.96-1G-1G>A
c.75T>G(Y25*)

c.237delC(N79Kfs*6)
Hb Champaign

del HS-40
c.69C>T(G23=)

c.96-2A>G
c.328delC(L110Wfs*24)

Hb lcaria
c.1A>G(M1?)
c.2delT(M1?)
c.2T>C(M1?)

c.300+1G>A
c.45G>A(W15*)

c.95+1G>A
Hb Quong Sze

Hb Adana
Hb Tunis-Bizerte

--BRIT
Hb Pakse

c.44G>A (W15*)
c.60delG(H21Tfs*29)

Hb Sun Prairie
c.69delC(E24Sfs*26)

c.62_63insT(A22Rfs*36)

9297
209

157
73

34
18

13
13

12
11

6

2
2
2
2

2
2
2
2
2

3
3

4
4
4
4

5
5
5
5
5

Number of Times Variant Observed
101 102 103 104

Known Variant

Novel Variant

Ethnicity

C
ar

rie
r R

at
e 10

-1
10

-2
10

-3

0.
10

05

0.
01

77 0.
10

29

0.
00

51

0.
03

48

0.
00

3

0.3
13

1

0.
00

23

0.
08

23

0.
00

16

0.
12

2

0.
00

16

0.
05

65

0.
00

15

0.
03

5

0.
00

11

0.
06

94

0.
00

1

0.
01

74

0.
00

07

0.
05

35

0.
00

03

M
id

dl
e 

Ea
st

er
n*

**

So
ut

h 
As

ia
n*

**

So
ut

he
as

t A
sia

n*
**

U
nk

no
w

n

Af
ric

an
/

Af
ric

an
 A

m
er

ica
n*

**

So
ut

he
rn

 
Eu

ro
pe

an
**

*

Ea
st

 A
sia

n*
**

C
au

ca
sia

n 
(o

th
er

)

H
isp

an
ic

N
or

th
er

n 
Eu

rp
oe

an

As
hk

en
az

i J
ew

ish

***At-Risk EthnicityNovel VariantsKnown Variants

15

10

5

0

In
cr

ea
se

d 
D

et
ec

tio
n 

R
at

e 
fro

m
 N

ov
el

 V
ar

ia
nt

s 
(P

er
ce

nt
)

M
id

dl
e 

Ea
st

er
n*

**

So
ut

he
as

t A
sia

n*
**

So
ut

h 
As

ia
n*

**

N
or

th
er

n 
Eu

ro
pe

an

C
au

ca
sia

n 
(o

th
er

)

Ea
st

 A
sia

n*
**

U
nk

no
w

n

H
isp

an
ic

So
ut

he
rn

 E
ur

po
pe

an
**

*

Af
ric

an
/A

fri
ca

n 
Am

er
ica

n*
**

As
hk

en
az

i J
ew

ish

Ethnicity***At-Risk Ethnicity

R E F E R E N C E S 

1. ACOG Committee on Genetics. Obstet. Gynecol. 129, 41–55 (2017) 2. Hogan et al. Clinical Chemistry
64:7 1063–1073 (2018) 3. Richards et al. Genet Med. 17(5):405-24 (2015) 4. Baysal. Hemoglobin. 35(5-
6):574-80 (2011) 5. Gilad, et al. Eur J Haematol. 98(6):553-562 (2017) 6. Harteveld, et al. Orphanet J
Rare Dis. 5:13 (2010)

Presented at ASHG from 10-18-2021 to 10-22-2021


