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Propionic Acidemia (PROP)  
 

Pr
op
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c  
Ac

id
em
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AClassification Urine organic acids Plasma 
Acylcarnitines 

Mutation analysis 

Definite Untested or unknown Untested or 
unknown 

2 known disease causing variants in the same gene (Allele 1 – variant known to be 
disease causing and Allele 2 – variant known to be disease causing) 

Definite Presence of 
--methylcitrate and 
- +/-3OH propionic acid, 
propionyl glycine, 
-tiglyglycine and 
Absence of: 
-MMA and 
- methylcrotonyl glycine 

Elevated C3 Untested or unknown 

Probable Presence of 
-3-OH propionic and 
Absence of: 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 2 variants of uncertain significance in the same gene  - predicted to be pathogenic [Allele 
1 - variant of unknown significance (predicted to be pathogenic) and Allele 2 – variant of 
unknown significance (predicted to be pathogenic)] 

Possible Presence of 
-3-OH Propionic and 
Absence of 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 Untested or unknown 

Possible Presence of 
-3-OH propionic and 
Absence of 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 2 variants of uncertain significance in the same gene (Allele 1 - variant of unknown 
significance and Allele 2 – variant of unknown significance) 

Possible Presence of 
-3-OH propionic and 
Absence of 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 1 known disease causing variant (Allele 1 - variant known to be disease causing) 

Possible Absence of 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 2 variants of uncertain significance in the same gene (Allele 1 - variant of unknown 
significance and Allele 2 – variant of unknown significance) 

Possible Presence of 
-3-OH propionic and 
Absence of 
-MMA and 
-methylcrotonyl glycine 

Elevated C3 No variants found 
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Methylmalonic Acidemia (MMA) 
 

M
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bl
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ut
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m
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0;
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D

v2
) 

Classification Urine or 
serum 
organic 
acids 

Plasma 
Acylcarnitines 

Maternal 
Studies 

Infant 
chemistries/studies 

Mutation analysis Enzyme analysis 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown complementation studies 
consistent with 
corresponding disease 

Definite Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

2 variants of uncertain significance in the same 
gene - predicted to be pathogenic [Allele 1 - 
variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown 
significance (predicted to be pathogenic)] 

Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

2 variants of uncertain significance in the same 
gene (Allele 1 - variant of unknown significance and 
Allele 2 – variant of unknown significance) 

Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

untested or unknown Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Possible Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

None found Untested or unknown 

Possible Elevated 
MMA for 
age 

Elevated C3 Untested or 
unknown 

-Absence of B12 
deficiency and 
-Normal 
homocysteine 

N/A Untested or unknown 
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Methylmalonic Acidemia (MMA) with Homocystinuria (HCY)  
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Classification Urine or 
serum 
organic 
acids 

Plasma 
Acylcarnitines 

Maternal 
Studies 

Infant 
chemistries/studies 

Mutation analysis Enzyme analysis 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown complementation studies 
consistent with 
corresponding disease 

Definite Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
- Elevated 
homocysteine 

2 variants of uncertain significance in the same 
gene - predicted to be pathogenic [Allele 1 - 
variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown 
significance (predicted to be pathogenic)] 

Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Elevated 
homocysteine 

2 variants of uncertain significance in the same 
gene (Allele 1 - variant of unknown significance 
and Allele 2 – variant of unknown significance) 

Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
-Elevated 
homocysteine 

untested or unknown Untested or unknown 

Probable Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
- Elevated 
homocysteine 

1 known disease causing variant 
(Allele 1 - variant known to be disease causing) 

Untested or unknown 

Possible Elevated 
MMA for 
age 

Elevated C3 Absence of 
B12 
deficiency 

-Absence of B12 
deficiency and 
- Elevated 
homocysteine 

None found Untested or unknown 

Possible Elevated 
MMA for 
age 

Elevated C3 Untested or 
unknown 

Absence of B12 
deficiency and 
- Elevated 
homocysteine 

N/A Untested or unknown 
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Holocarboxylase Synthase Deficiency (MCD) 
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Classification Urine organic 
acids 

Plasma 
Acylcarnitines 

Infant 
chemistries/studies 

Mutation analysis Enzyme analysis 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 2 known disease causing variants in the same gene (Allele 
1 – variant known to be disease causing and Allele 2 – 
variant known to be disease causing) 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown enzyme activity on 
fibroblasts or WBCs 
consistent with disease 

Definite Elevated 
-3OH Isovaleric 
and 
-3OH Propionic 
and 
-3methylcrotonyl 
glycine 

elevated 
-C3; and 
-C5-OH 

Normal biotinidase 
studies 

Untested or unknown Untested or unknown 

Possible Elevated 
-3OH Isovaleric 
and 
-3methylcrotonyl 
glycine 

elevated 
-C3; and 
-C5-OH 

Normal biotinidase 
studies 

Untested or unknown Untested or unknown 

Possible Elevated 
-propionyl glycine 
and 
-3methylcrotonyl 
glycine 

elevated 
-C3; and 
-C5-OH 

Normal biotinidase 
studies 

Untested or unknown Untested or unknown 

Possible Normal elevated 
-C3; and 
-C5-OH 

Normal biotinidase 
studies 

1 known disease causing variant (Allele 1 - variant known 
to be disease causing) 

Untested or unknown 

Possible Normal elevated 
-C3; and 
-C5-OH 

Normal biotinidase 
studies 

2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 2 – 
variant of unknown significance) 

Untested or unknown 
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Isovaleric Acidemia (IVA) 
Is

ov
al

er
ic

 A
ci

dm
ei

a 
Classification Urine organic 

acids 
Plasma 
Acylcarnitines 

Mutation analysis Enzyme analysis 

Definite Untested or 
unknown 

Untested or 
unknown 

2 known disease causing variants in the same gene (Allele 1 – variant 
known to be disease causing and Allele 2 – variant known to be disease 
causing) 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Untested or unknown enzyme activity on fibroblasts or WBCs 
consistent with disease 

Definite Elevated 
- isovaleryl 
glycine and 
- 3-OH 
isovaleric 

elevated 
C5 

Untested or unknown Untested or unknown 

Definite Elevated 
isovaleryl 
glycine 

elevated 
C5 

2 variants of uncertain significance in the same gene - predicted to be 
pathogenic [Allele 1 - variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown significance (predicted to 
be pathogenic)] 

Untested or unknown 

Possible Elevated 
isovaleryl 
glycine 

elevated 
C5 

Untested or unknown Untested or unknown 

Possible Elevated 
isovaleryl 
glycine 

elevated 
C5 

1 known disease causing variant (Allele 1 - variant known to be disease 
causing) 

Untested or unknown 

Possible Elevated 
isovaleryl 
glycine 

elevated 
C5 

2 variants of uncertain significance in the same gene (Allele 1 - variant of 
unknown significance and Allele 2 – variant of unknown significance) 

Untested or unknown 
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Glutaric Acidemia (GA) 

G
lu

ta
ric

 A
ci

de
m

ia
 T

yp
e 

I 

Classification Urine or serum organic 
acids 

Plasma 
Acylcarnitines 

Mutation analysis Enzyme analysis 

Definite Untested or unknown Untested or 
unknown 

2 known disease causing variants in the same gene (Allele 1 – variant known to be 
disease causing and Allele 2 – variant known to be disease causing) 

Untested or 
unknown 

Definite Untested or unknown Untested or 
unknown 

Untested or unknown enzyme activity 
consistent with 
disease 

Definite Elevated 
- 3-OH Glutaric and 
- Glutaric 

elevated 
C5 -DC 

Untested or unknown Untested or 
unknown 

Probable Elevated 
- 3-OH Glutaric 

elevated 
C5 –DC 

Untested or unknown Untested or 
unknown 

Probable Elevated glutaric elevated 
C5 -DC 

2 variants of uncertain significance in the same gene - predicted to be pathogenic 
[Allele 1 - variant of unknown significance (predicted to be pathogenic) and Allele 
2 – variant of unknown significance (predicted to be pathogenic)] 

Untested or 
unknown 

Possible Elevated glutaric elevated 
C5 -DC 

Untested or unknown Untested or 
unknown 
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Primary Carnitine Deficiency/ Carnitine Uptake Defect (CUD) 
Pr

im
ar

y 
Ca

rn
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ne
 D

ef
ic

ie
nc

y/
 C

ar
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tin
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U
pt
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e 

De
fe
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Classification Urine Carnitine 
excretion 

Plasma 
Carnitine 

Special Circumstance Mutation analysis Enzyme analysis 

Definite Untested or unknown Untested or 
unknown 

Untested or unknown 2 known disease causing variants in the 
same gene (Allele 1 – variant known to be 
disease causing and Allele 2 – variant 
known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or 
unknown 

Untested or unknown Untested or unknown enzyme activity consistent 
with disease 

Definite Elevated fractional 
excretion of free 
carnitine 

Low free 
carnitine 

Secondary carnitine loss 
ruled out 

Untested or unknown Untested or unknown 

Probable Untested or unknown Low free 
carnitine 

Secondary carnitine loss 
ruled out 

2 variants of uncertain significance in the 
same gene - predicted to be pathogenic 
[Allele 1 - variant of unknown significance 
(predicted to be pathogenic) and Allele 2 – 
variant of unknown significance (predicted 
to be pathogenic)] 

Untested or unknown 

Possible Untested or unknown Low free 
carnitine 

Secondary carnitine loss 
ruled out 

1 known disease causing variant (Allele 1 - 
variant known to be disease causing) 

Untested or unknown 

Possible Untested or unknown Low free 
carnitine 

Secondary carnitine loss 
ruled out 

2 variants of uncertain significance in the 
same gene (Allele 1 - variant of unknown 
significance and Allele 2 – variant of 
unknown significance) 

Untested or unknown 

Possible Untested or unknown Low free 
carnitine 

Secondary carnitine loss 
ruled out 

None found Untested or unknown 

Possible Untested or unknown Low free 
carnitine 

Secondary carnitine loss 
ruled out 

Untested or unknown Untested or unknown 
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Very long-chain acyl-CoA Dehydrogenase Deficiency (VLCAD) 
VL

CA
D 

Classification Plasma Acylcarnitines Mutation analysis Functional Studies 
Definite Untested or unknown 2 known disease causing variants in the same gene (Allele 1 – variant known to 

be disease causing and Allele 2 – variant known to be disease causing) 
Untested or unknown 

Definite Untested or unknown Untested or unknown Functional fibroblast or 
Enzyme analysis 
consistent with VLCAD 

Definite 
Elevated 
-C14:1 (on more 
than one sample) 
and 
-C14:2 and 
-C14 

Untested or unknown Untested or unknown 

Definite Elevated 
-C14:1 (on more than 
one sample) 

2 variants of uncertain significance in the same gene - predicted to be pathogenic [Allele 
1 - variant of unknown significance (predicted to be pathogenic) and Allele 2 – variant of 
unknown significance (predicted to be pathogenic)] 

Untested or unknown 

Probable 
Elevated 
-C14:1 (on more 
than one sample) 
and 
-C14:2 

2 variants of uncertain significance in the same gene (Allele 1 - variant of 
unknown significance and Allele 2 – variant of unknown significance) 

Untested or unknown 

Probable Elevated 
-C14:1 (on more than 
one sample) 

2 variants of uncertain significance in the same gene (Allele 1 - variant of 
unknown significance and Allele 2 – variant of unknown significance) 

Untested or unknown 

Probable 
Elevated 
-C14:1 (on more 
than one sample) 
and 
-C14:2 

1 known disease causing variant (Allele 1 - variant known to be disease causing) Untested or unknown 

Possible Elevated 
-C14:1 (on more 
than one sample) 
and 
- C14:2 

Untested or unknown Untested or unknown 
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Very long-chain acyl-CoA Dehydrogenase Deficiency (VLCAD)  
 Classification Plasma Acylcarnitines Mutation analysis Functional Studies 

VL
CA

D 

Possible 
 Elevated 

-C14:1 (on more 
than one sample) 
and 
-C14:2 

No variants found Untested or unknown 

Possible Elevated C14:1 on more 
than one sample 

Untested or unknown Untested or unknown 

Possible Elevated C14:1 on more 
than one sample 

No variants found Untested or unknown 

Possible Elevated C14:1 on more 
than one sample 

1 known disease causing variant (Allele 1 - variant known to be disease causing) Untested or unknown 
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Trifunctional Protein Deficiency (TFP)-Inclusive of LCHAD 

Tr
ifu

nc
tio

na
l P

ro
te

in
 D

ef
ic

ie
nc

y-
 In

cl
us

iv
e 

of
 LC

HA
D 

Classification Urine Organics Plasma Acylcarnitines Mutation analysis Functional Studies 
Definite Untested or unknown Untested or unknown 2 known disease causing variants in the same gene 

(Allele 1 variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or unknown Untested or unknown Functional fibroblast or Enzyme analysis 
consistent with LCHAD or TFP 

Definite Untested or unknown Elevated: 
-C16-OH (on more than one specimen) and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

2 variants of uncertain significance in the same gene - 
predicted to be pathogenic [Allele 1 - variant of 
unknown significance (predicted to be pathogenic) 
and Allele 2 – variant of unknown significance 
(predicted to be pathogenic)] 

Untested or unknown 

Probable Elevated 
-C12-OH dicarboxylic and 
-C10-OH dicarboxylic 

Elevated: 
-C16-OH (on more than one specimen)and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

Untested or unknown Untested or unknown 

Probable Untested or unknown Elevated: 
-C16-OH (on more than one specimen) and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Probable Untested or unknown Elevated: 
-C16-OH (on more than one specimen) and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and 
Allele 2 – variant of unknown significance) 

Untested or unknown 

Possible Untested or unknown Elevated: 
-C16-OH (on more than one specimen) and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

No variants found Untested or unknown 

Possible Untested or unknown Elevated: 
-C16-OH (on more than one specimen) and 
-C16:1-OH and 
-C18-OH and 
-C18:1-OH 

Untested or unknown Untested or unknown 

Possible Elevated 
-C12-OH dicarboxylic and 
-C10-OH dicarboxylic 

Untested or unknown Untested or unknown Untested or unknown 
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Trifunctional Protein Deficiency (TFP)-Inclusive of LCHAD 
 Classification Urine Organics Plasma Acylcarnitines Mutation analysis Functional Studies 

Tr
ifu

nc
tio

na
l P
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in
 

De
fic
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nc
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us
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e 

of
 LC

HA
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Possible Elevated 
-C12-OH 
dicarboxylic and 
-C10-OH 
dicarboxylic 

Untested or unknown 1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Possible Untested or 
unknown 

Elevated: 
-C16-OH (on more than one specimen) 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 
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Argininosuccinic Aciduria (ASA) 

Ar
gi

ni
no

su
cc

in
ic

 A
ci

du
ria

 (A
SA

) 

Classification Plasma or urine 
amino acids 

Mutation analysis Enzyme Studies 

Definite Untested or unknown 2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or unknown Enzyme analysis consistent with 
disease 

Definite Elevated 
-ASA and 
-Citrulline 

Untested or unknown Untested or unknown 

Definite Elevated ASA 2 variants of uncertain significance in the same gene 
- predicted to be pathogenic [Allele 1 - variant of 
unknown significance (predicted to be pathogenic) 
and Allele 2 – variant of unknown significance 
(predicted to be pathogenic)] 

Untested or unknown 

Possible Elevated Citrulline 1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Possible Elevated Citrulline 2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 
2 – variant of unknown significance) 

Untested or unknown 
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Citrullinmeia, type 1-Exclusive of Citrin Deficiency (CIT) 

Ci
tr

ul
lin

em
ia

 T
yp

e 
I- 

ex
cl

us
iv

e 
of

 C
itr

in
 d

ef
ic

ie
nc

y 

Classification Plasma amino acids Blood Ammonia 
Levels 

Mutation analysis Enzyme Studies 

Definite Untested or unknown Untested or 
unknown 

2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or 
unknown 

Untested or unknown Enzyme analysis consistent with 
Citrullinemia type I 

Definite Elevated Citrulline and 
Absent ASA 

Untested or 
unknown 

2 variants of uncertain significance in the same gene 
- predicted to be pathogenic [Allele 1 - variant of 
unknown significance (predicted to be pathogenic) 
and Allele 2 – variant of unknown significance 
(predicted to be pathogenic)] 

Untested or unknown 

Definite Elevated Citrulline and 
Absent ASA 

Elevated Untested or unknown Untested or unknown 

Probable Elevated Citrulline and 
Absent ASA 

Untested or 
unknown 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Probable Elevated Citrulline and 
Absent ASA 

Untested or 
unknown 

2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 
2 – variant of unknown significance) 

Untested or unknown 

Possible Elevated Citrulline and 
Absent ASA 

Untested or 
unknown 

Untested or unknown Untested or unknown 
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3-Methylcrotonyl-CoA Carboxylase (3-MCC) 

3-
M

CC
 

Classification Urine organic acids Plasma 
Acylcarnitines 

Maternal Studies Mutation analysis Enzyme analysis 

Definite Untested or unknown Untested or 
unknown 

Untested or 
unknown 

2 known disease causing variants in the same gene (Allele 1 – 
variant known to be disease causing and Allele 2 – variant known 
to be disease causing) 

Untested or 
unknown 

Definite Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Untested or unknown enzyme activity 
consistent with 
disease 

Definite Elevated 
3-OH Isovaleric with or 
without elevated 
3-methylcrotonyl glycine 

elevated 
C5 -OH 

Maternal 
deficiency tested 
and ruled out 

2 variants of uncertain significance in the same gene - predicted 
to be pathogenic [Allele 1 - variant of unknown significance 
(predicted to be pathogenic) and Allele 2 – variant of unknown 
significance (predicted to be pathogenic)] 

Untested or 
unknown 

Probable Elevated 
3-OH Isovaleric with or 
without elevated 
3-methylcrotonyl glycine 

elevated 
C5 -OH 

Maternal 
deficiency tested 
and ruled out 

2 variants of uncertain significance in the same gene (Allele 1 - 
variant of unknown significance and Allele 2 – variant of 
unknown significance) 

Untested or 
unknown 

Probable Elevated 
- 3-OH Isovaleric and 
- 3-methylcrotonyl 
glycine 

elevated 
C5 -OH 

Maternal 
deficiency tested 
and ruled out 

Untested or unknown Untested or 
unknown 

Possible Elevated 
- 3-OH Isovaleric and 
- 3-methylcrotonyl 
glycine 

Untested or 
unknown 

Maternal 
deficiency tested 
and ruled out 

Untested or unknown Untested or 
unknown 

Possible Untested or unknown elevated 
C5 –OH 

Maternal 
deficiency tested 
and ruled out 

Untested or unknown Untested or 
unknown 



20 
 

Tyrosinemia, Type 1 (TYR 1)  
Ty

ro
si

ne
m

ia
 ty

pe
 I 

Classification Urine or Serum 
studies 

Mutation analysis Enzyme Studies 

Definite Untested or unknown 2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or unknown Enzyme analysis consistent with 
FAH enzyme deficiency 

Definite Elevated 
Succinylacetone 

Untested or unknown Untested or unknown 

Possible Elevated tyrosine and 
Normal 
Succinylacetone 

2 variants of uncertain significance in the same gene 
- predicted to be pathogenic [Allele 1 - variant of 
unknown significance (predicted to be pathogenic) 
and Allele 2 – variant of unknown significance 
(predicted to be pathogenic)] 

Untested or unknown 

Possible Elevated Tyrosine and 
Normal 
Succinylacetone 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Possible Elevated Tyrosine and 
Normal 
Succinylacetone 

2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 
2 – variant of unknown significance) 

Untested or unknown 
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Medium-chain acyl-CoA Dehydrogenase Deficiency (MCAD) 

M
CA

D
 

Classification Urine Organics or aclyglycines Plasma Acylcarnitines Mutation analysis Functional Studies 
Definite Untested or unknown Untested or unknown 2 known disease causing variants in the same gene 

(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Untested or unknown 

Definite Untested or unknown Untested or unknown Untested or unknown Functional fibroblast or Enzyme 
l i  i t t ith MCAD Definite Elevated hexanoylglycine Elevated: 

-C8 and 
-C8>C10 and 
-C8 >C6 and 
-C6 and 
-C10 

Untested or unknown Untested or unknown 

Definite Untested or unknown Elevated: 
-C8 and 
-C8>C10 and 
-C8 >C6 and 
-C6 and 
-C10 

2 variants of uncertain significance in the same gene 
- predicted to be pathogenic [Allele 1 - variant of 
unknown significance (predicted to be pathogenic) 
and Allele 2 – variant of unknown significance 
(predicted to be pathogenic)] 

Untested or unknown 

Probable Untested or unknown Elevated C8 on repeat 
testing 

1 known disease causing variant and 1 variants of 
uncertain significance in the same gene (Allele 1 - 
variant known to be disease causing and Allele 2 - 
variant of unknown significance) 

Untested or unknown 

Probable Elevated hexanoylglycine Elevated C8 on repeat 
testing 

1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Probable Untested or unknown Elevated C8 on repeat 
testing 

2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 
2 – variant of unknown significance) 

Untested or unknown 

Possible Elevated hexanoylglycine Elevated C8 on repeat 
testing 

No variants found Untested or unknown 

Possible Elevated hexanoylglycine Untested or unknown 2 variants of uncertain significance in the same gene 
(Allele 1 - variant of unknown significance and Allele 
2 – variant of unknown significance) 

Untested or unknown 

Possible Elevated Hexanoylglycine Untested or unknown No variants found Untested or unknown 
Possible Untested or unknown Elevated C8 on repeat 

testing 
No variants found Untested or unknown 

Possible or 
Carrier 

Untested or unknown Elevated C8 1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 

Possible or 
Carrier 

Elevated Hexanoylglycine Normal 1 known disease causing variant (Allele 1 - variant 
known to be disease causing) 

Untested or unknown 
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Maple Syrup Urine Disease (MSUD)  

M
SU

D 

Classification Plasma amino 
acids 

Urine Organic acids Mutation analysis Enzyme Studies 

Definite Untested or 
unknown 

Untested or unknown 2 known disease causing variants in the same gene (Allele 1 – variant known to 
be disease causing and Allele 2 – variant known to be disease causing) 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or unknown Untested or unknown Enzyme analysis 
consistent with 
MSUD 

Definite Elevated 
Alloisoleucine and 
Leu, and 
Val, and 
Ileu 

Untested or unknown Untested or unknown Untested or 
unknown 

Definite Elevated 
Alloisoleucine 

Untested or unknown 2 variants of uncertain significance in the same gene - predicted to be pathogenic 
[Allele 1 - variant of unknown significance (predicted to be pathogenic) and Allele 
2 – variant of unknown significance (predicted to be pathogenic)] 

Untested or 
unknown 

Probable Elevated 
Alloisoleucine 

Untested or unknown Untested or unknown Untested or 
unknown 

Probable Elevated Leu and 
Ile and 
Val and 
Leu>Val 

Elevated 
2-ketoisocaproic acid 
and 
2-OH Isovaleric and 

2-ketomethyl valeric 
acid 

Untested or unknown Untested or 
unknown 

Possible Elevated Leu and 
Ile and 
Val and 
Leu>Val 

Untested or unknown Untested or unknown Untested or 
unknown 
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Cystathionine Beta-Synthase (CBS) Deficiency 

CB
S 

de
fic

ie
nc

y 

Classification Plasma amino acids Mutation analysis Enzyme Studies 
Definite Untested or unknown 2 known disease causing variants in the same gene (Allele 1 – variant known to be 

disease causing and Allele 2 – variant known to be disease causing) 
Untested or unknown 

Definite Untested or unknown Untested or unknown Enzyme analysis consistent with 
CBS deficiency 

Definite Elevated 
-Methionine and 
-Homocystine 

2 variants of uncertain significance in the same gene - predicted to be pathogenic 
[Allele 1 - variant of unknown significance (predicted to be pathogenic) and Allele 2 
– variant of unknown significance (predicted to be pathogenic)] 

Untested or unknown 

Probable Elevated 
-Methionine and 
-Homocystine 

2 variants of uncertain significance in the same gene (Allele 1 - variant of unknown 
significance and Allele 2 – variant of unknown significance) 

Untested or unknown 

Probable Elevated 
-Methionine and 
-Homocystine 

1 known disease causing variant and 1 variant of uncertain significance in the same 
gene (Allele 1 - variant known to be disease causing and Allele 2 - variant of 
unknown significance) 

Untested or unknown 

Possible Elevated 
-Methionine and 
-Homocystine 

Untested or unknown Untested or unknown 

 
Benign Hyperphenylalaninemia (H-PHE) 

Hy
pe

rP
he

 

Classification Plasma amino acids Special Studies Mutation analysis Enzyme Studies 
Definite Untested or unknown Untested or 

unknown 
2 known disease causing variants in the same gene (Allele 1 – variant 
known to be disease causing and Allele 2 – variant known to be disease 
causing) 

Untested or unknown 

Definite Untested or unknown Untested or 
unknown 

Untested or unknown Enzyme analysis consistent 
with PAH deficiency 

Definite Elevated 
Phe (>120umol/L on 
unrestricted diet) and 
Phe/Tyr ratio 

Normal 
biopterin 
studies 

Untested or unknown Untested or unknown 

Possible Elevated 
Phe (>120umol/L on 
unrestricted diet) and 
Phe/Tyr ratio 

Untested or 
unknown 

Untested or unknown Untested or unknown 
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Biotinidase Deficiency (BIOT) 

Bi
ot

in
id

as
e 

De
fic

ie
nc

y 

Disorder Classification Enzyme Levels Mutation analysis 
Profound Definite Untested or 

unknown 
2 variants known to be associated with profound enzyme deficiency in the same gene (Allele 1 – 
variant known to be associated with profound enzyme deficiency and Allele 2 – variant known to 
be associated with profound enzyme deficiency) 

Partial Definite Untested or 
unknown 

1 variant known to be associated with profound enzyme deficiency and 1 Known to be associated 
with partial enzyme deficiency [‘mild’ mutation] 

Partial Definite Untested or 
unknown 

2 variants known to be associated with partial enzyme deficiency [‘mild’ mutation] 
(Allele 1 and allele – variant known to be associated with partial enzyme deficiency [‘mild’ 
mutation (D444H)] 

Profound Probable <10% normal 
activity 

Untested or unknown 

Partial Probable 10-30% normal 
activity 

Untested or unknown 
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Classic Galactosemia (GALT) 
Cl

as
si

c G
al

ac
to

se
m

ia
 

Classification GALT Levels Gal-1-P level Urine Galactitol Mutation analysis 
Definite 2 known disease causing variants in the same gene (Allele 1 – variant known to 

be disease causing and Allele 2 – variant known to be disease causing) 
Definite Elevated 2 variants of uncertain significance in the same gene - predicted to be 

pathogenic [Allele 1 - variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown significance (predicted to be 
pathogenic)] 

Definite  Elevated 2 variants of uncertain significance in the same gene - predicted to be 
pathogenic [Allele 1 - variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown significance (predicted to be 
pathogenic)] 

Definite Elevated  2 variants of uncertain significance in the same gene [Allele 1 - variant of 
unknown significance and Allele 2 – variant of unknown significance] 

Definite  Elevated 2 variants of uncertain significance in the same gene [Allele 1 - variant of 
unknown significance and Allele 2 – variant of unknown significance] 

Definite Elevated  1 known disease causing mutation and 1 mutation of uncertain significance 
gene (Allele 1 – variant known to be disease causing and Allele 2 – and Allele 2 
– variant of unknown significance) 

Definite  Elevated 1 known disease causing mutation and 1 mutation of uncertain significance 
gene (Allele 1 – variant known to be disease causing and Allele 2 – and Allele 2 
– variant of unknown significance) 

Probable Elevated 
Probable Elevated 
Probable 1 known disease causing mutation (Allele 1 – variant known to be disease 

causing) 
Probable 2 variants of uncertain significance in the same gene - predicted to be 

pathogenic [Allele 1 - variant of unknown significance (predicted to be 
pathogenic) and Allele 2 – variant of unknown significance (predicted to be 
pathogenic)] 

Probable <10% 2 variants of uncertain significance in the same gene [Allele 1 - variant of unknown 
significance and Allele 2 – variant of unknown significance] 

Possible <10% 
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Variant Galactosemia  

Va
ria

nt
 G

al
ac

to
se

m
ia

 

Classification GALT Levels Gal-1-P level Urine Galactitol Mutation analysis Protein phenotyping 
Definite 1 known classic galactosemia disease 

causing mutation and 1 known variant 
galactosemia mutation 

Definite- 10%-30% Elevated 1 known disease causing mutation and 1 
mutation of uncertain significance- 
predicted to be pathogenic 

Definite 10%-30%  Elevated 1 known disease causing mutation and 1 
mutation of uncertain significance- 
predicted to be pathogenic 

Definite 10%-30% Elevated   phenotype consistent with variant 
Definite 10%-30%  Elevated  phenotype consistent with variant 
Definite 10%-30% Elevated  1 known disease causing mutation and 1 

mutation of uncertain significance 
Definite 10%-30%  Elevated 1 known disease causing mutation and 1 

mutation of uncertain significance 
Probable 10%-30%    phenotype consistent with variant 
Possible 10%-30% 

 
Arginase Deficiency 

Ar
gi

na
se

 D
ef

ic
ie

nc
y Classification Plasma amino acids Mutation analysis Enzyme Studies 

Definite 2 known disease causing variants in the same gene 
(Allele 1 – variant known to be disease causing and 
Allele 2 – variant known to be disease causing) 

Definite Enzyme analysis consistent with 
Arginase deficiency 

Probable Elevated Arginine 1 known disease causing mutation 
Possible Elevated Arginine 
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Endocrinology Disorders 

Case Definition Tables 

September 29, 2013 

 
Definitions created by panel of experts between June 2011 and September 2013.   This project was funded in part by Cooperative Agreement # U22MC24078 
from the Health Resources and Services Administration (HRSA). 
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Primary Congenital Hypothyroidism (CH) 
Pr

im
ar

y 
Co

ng
en

ita
l H

yp
ot

hy
ro

id
ism

 
Category Serum TSH mU/L* Serum Total or Free T4*  

Definite TSH > 10 < age established reference range 

Probable TSH > 10 normal T4/total T4 

Probable TSH > 10 Untested or unknown 
Possible** TSH 6-10 < age established reference range 

Possible ** TSH 6-10 Normal 
Possible ** TSH 6-10 Untested or unknown 
Incomplete Untested or unknown Untested or unknown 
Incomplete Untested or unknown < age established reference 

 
Secondary Congenital Hypothyroidism (CH) 

Se
co

nd
ar

y C
on

ge
ni

ta
l 

Hy
po

th
yr

oi
di

sm
 

Category Serum TSH mU/L* Serum Total or Free T4* Other studies 

Definite TSH < 10 < age established reference documentation of other pituitary hormone deficiencies or 
midline defects 

Probable** TSH < 10 < age established reference range no other pituitary hormone deficiencies or midline defects 

Possible Untested or unknown < age established reference range Documentation of other pituitary hormone deficiencies or 
midline defects 

Possible TSH<10 Untested or unknown Documentation of other pituitary hormone deficiencies or 
midline defects 

Incomplete Untested or unknown Untested or unknown Documentation of other pituitary hormone deficiencies or 
midline defects 

Incomplete TSH<10 Untested or unknown no other pituitary hormone deficiencies or midline defects 

Incomplete Untested or unknown < age established reference range no other pituitary hormone deficiencies or midline defects 
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Thyroxine-binding Globulin (TBG) or other Protein Binding Defect  

TB
G

 
or

 
ot

he
r 

Pr
ot

ei
n 

Bi
nd

in
g 

De
fe

ct
 

Category Serum TSH mU/L Serum Free T4 Serum Total T4 Other studies 

Definite normal Normal for age Low for age Low TBG 

Definite normal Normal for age Low for age increased T3 or T4 resin uptake 
 

* The results referenced should be obtained before the initiation of therapy. 
** Since there can be overlap in these 2 categories (possible primary or probable secondary congenital hypothyroidism) based on the laboratory values, the treating 
clinician should determine which category. 
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21-Hydroxylase Deficiency – Classical Salt Wasting 
21

-H
yd

ro
xy

la
se

 D
ef

ic
ie

nc
y 

– 
Cl

as
si

ca
l S

al
t W

as
tin

g 
Category Serum 17-OHP 

- baseline or 
ACTH 
stimulated* 

Urinary steroid profiling Serum 
Sodium 
mEq/L 

Plasma 
Renin 
Activity 

CYP21A2 Mutation 
Analysis 

If available - 
Supportive Clinical or 
Laboratory Evidence 

Definite > 10,000 Untested or unknown < 135 Untested or 
unknown 

Untested or 
unknown 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Definite > 10,000 Untested or unknown <135 Untested or 
unknown 

Untested or 
unknown 

ambiguous genitalia in 46, XX 

Definite > 10,000 Untested or unknown <135 Untested or 
unknown 

Untested or 
unknown 

other hormonal evidence of 
CAH 

Definite > 10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Definite > 10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

ambiguous genitalia in 46, XX 

Definite > 10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

other hormonal evidence of 
CAH 

Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

two classic 
genemutations or 
deletions in trans 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

two classic gene 
mutations or deletions 
in trans 

ambiguous genitalia in 46, XX 

Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

two classic gene 
mutations or deletions 
in trans 

other hormonal evidence of 
CAH 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

ambiguous genitalia in 46, XX 
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21-Hydroxylase Deficiency – Classical Salt Wasting 
 Category Serum 17-OHP 

- baseline or 
ACTH 
stimulated* 

Urinary steroid profiling Serum 
Sodium 
mEq/L 

Plasma 
Renin 
Activity 

CYP21A2 Mutation 
Analysis 

If available - 
Supportive Clinical or 
Laboratory Evidence 

21
-H

y2
1-

Hy
dr

ox
yl

as
e 

De
fic

ie
nc

y 
– 

Cl
as

sic
al

 S
al

t W
as

tin
g 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

other hormonal evidence of 
CAH 

Probable 1,000 -10,000 Untested or unknown < 135 Untested or 
unknown 

Untested or 
unknown 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Probable 1,000 -10,000 Untested or unknown < 135 Untested or 
unknown 

Untested or 
unknown 

ambiguous genitalia in 46,XX 

Probable 1,000 -10,000 Untested or unknown < 135 Untested or 
unknown 

Untested or 
unknown 

other hormonal evidence of 
CAH 

Probable 1,000 -10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

Evidence of salt wasting 
(present in shock or severe 
failure to thrive) 

Possible 
 

1,000 -10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

ambiguous genitalia in 46,XX 

Possible 1,000 -10,000 Untested or unknown Untested or 
unknown 

Elevated for 
age 

Untested or 
unknown 

other hormonal evidence of 
CAH 
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21-Hydroxylase Deficiency-Classical Simple Virilizing 
21

-H
yd

ro
xy

la
se

 D
ef

ic
ie

nc
y 

– 
Cl

as
si

ca
l S

im
pl

e 
Vi

ril
iz

in
g 

Category Serum 17-OHP 
- baseline or 
ACTH 
stimulated* 

Urinary Steroid profiling Serum 
Sodium 
mEq/L 

Plasma 
Renin 
Activity 

CYP21A2 Mutation 
Analysis 

If available - Supportive 
Clinical or Laboratory 
Evidence 

Definite >10,000 Untested or unknown >135 Untested 
or 
unknown 

Untested or unknown Ambiguous genitalia in 
46,XX 

Definite >10,000 Untested or unknown >135 Untested 
or 
unknown 

Untested or unknown no evidence of salt wasting 

Definite >10,000 Untested or unknown >135 Untested 
or 
unknown 

Untested or unknown other hormonal evidence of 
CAH 

Definite >10,000 Untested or unknown Untested or 
unknown 

Normal for 
age 

Untested or unknown Ambiguous genitalia in 
46,XX 

Definite >10,000 Untested or unknown Untested or 
unknown 

Normal for 
age 

Untested or unknown no evidence of salt wasting 

Definite >10,000 Untested or unknown Untested or 
unknown 

Normal for 
age 

Untested or unknown other hormonal evidence of 
CAH 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

>135 Untested 
or 
unknown 

Untested or unknown Ambiguous genitalia in 
46,XX 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

>135 Untested 
or 
unknown 

Untested or unknown no evidence of salt wasting 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

>135 Untested 
or 
unknown 

Untested or unknown other hormonal evidence of 
CAH 

Definite Untested or 
unknown 

(mass spectrometry) 
indicative of 21-Hydroxylase 
Deficiency CAH 

Untested or 
unknown 

Normal for 
age 

Untested or unknown Ambiguous genitalia in 
46,XX 
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21-Hydroxylase Deficiency-Classical Simple Virilizing 
 Category Serum 17-OHP 

- baseline or 
ACTH 

 

Urinary Steroid profiling Serum 
Sodium 
mEq/L 

Plasma 
Renin 
Activity 

CYP21A2 Mutation 
Analysis 

If available - Supportive 
Clinical or Laboratory 
Evidence 

 Definite Untested or 
unknown 

(mass spectrometry) indicative 
of 21-Hydroxylase Deficiency 
CAH 

Untested or 
unknown 

Normal for 
age 

Untested or unknown no evidence of salt wasting 

 Definite Untested or 
unknown 

(mass spectrometry) indicative 
of 21-Hydroxylase Deficiency 
CAH 

Untested or 
unknown 

Normal for 
age 

Untested or unknown other hormonal evidence of 
CAH 

 Definite Untested or 
unknown 

Untested or unknown >135 Untested 
or 
unknown 

two classic gene mutations 
or deletions in trans 

Ambiguous genitalia in 
46,XX 

 Definite Untested or 
unknown 

Untested or unknown >135 Untested 
or 
unknown 

two classic gene mutations 
or deletions in trans 

no evidence of salt wasting 

 Definite Untested or 
unknown 

Untested or unknown >135 Untested 
or 
unknown 

two classic gene mutations 
or deletions in trans 

other hormonal evidence of 
CAH 

 Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal for 
age 

two classic gene mutations 
or deletions in trans 

Ambiguous genitalia in 
46,XX 

 Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal for 
age 

two classic gene mutations 
or deletions in trans 

no evidence of salt wasting 

 Definite Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal for 
age 

two classic gene mutations 
or deletions in trans 

other hormonal evidence of 
CAH 

 Probable 1,000 -10,000 Untested or unknown >135 Untested 
or 
unknown 

Untested or unknown Ambiguous genitalia in 46,XX or 
normal genitalia in 46,XY 

 Probable 1,000 -10,000 Untested or unknown Untested or 
unknown 

Normal for 
age 

Untested or unknown Ambiguous genitalia in 46,XX or 
normal genitalia in 46,XY 

 Probable 1,000 -10,000 Untested or unknown Untested or 
unknown 

Untested 
or 
unknown 

Untested or unknown no evidence of salt wasting 
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Alpha thalassemia 

Case Definition Tables 

September 29, 2013 

 
 

Definitions created by panel of experts between June 2011 and September 2013.   This project was funded in part by Cooperative Agreement # U22MC24078 
from the Health Resources and Services Administration (HRSA). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Throughout this document, the following definitions are used: 
 

1. Family studies - both parents with HPLC, IEF outside of newborn period and CBC if microcytosis –low MCH, MCV (assuming iron deficiency has been ruled out 
and A2 is not elevated, then presumptive alpha thal trait) OR DNA 

2. Family history includes reported history of Hgb variant in the family 
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S Alpha Thal 
Category 

 
 

Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family Studies Family 
history 

HPLC& IEF 
same 
sample 

Definite 
  

FS+Barts 
 

 

Untested or 
unknown 

Homozygous S mutation and 
pathological gene changes 
found in 1-3 of the alpha 
genes 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FS+Barts Homozygous S mutation and 
pathological gene changes 
found in 1-3 of the alpha 
genes 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Homozygous S mutation and 
pathological gene changes 
found in 1-3 of the alpha 
genes 

FS + Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FS+Barts FS+Barts Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FS+Barts Untested or 
unknown 

Untested or unknown FS+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FS+Barts Untested or unknown FS+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FS+Barts x2 Untested or 
unknown 

Untested or unknown FS+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FS+Barts Low MCV Both parents with 
AS & amount of S 
<35%; low MCH & 
ruled out iron 
deficiency 

Untested or 
unknown 

Untested or 
unknown 

Probable FS+Barts Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Low MCV Both parents with 
AS & amount of S 
<35%; low MCH & 
ruled out iron 
deficiency 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FS+Barts Untested or unknown Untested or 
unknown 

Low MCV Both parents wh 
AS & amount of S 
<35%; low MCH & 
ruled out iron 
deficiency 

Untested or 
unknown 

Untested or 
unknown 
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S Alpha Thal 
 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family Studies Family 
history 

HPLC& IEF 
same 
sample 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FS+Barts Low MCV Untested or 
unknown 

positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Low MCV Untested or 
unknown 

Untested or 
unknown 

FS+Barts 
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C Alpha Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family 
Studies 

Family 
history 

HPLC& IEF same 
sample 

Definite FC+Barts Untested or 
unknown 

Known C mutation and Deletion in 
alpha gene 

Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested 
or 
unknown 

FC+Barts Known C mutation and Deletion in 
alpha gene 

Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested 
or 
unknown 

Untested or 
unknown 

Known C mutation and Deletion in 
alpha gene 

FC+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FC+Barts FC+Barts Untested or unknown Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FC+Barts Untested or 
unknown 

Untested or unknown FC+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

FC+Barts Untested or unknown FC+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FC+Barts Untested or 
unknown 

Untested or unknown FC+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown FC+Barts Low MCV Both carriers Untested or 
unknown 

Untested or 
unknown 

Probable FC+Barts Untested or 
unknown 

Untested or unknown Untested 
or 
unknown 

Low MCV Both carriers Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

FC+Barts Untested or unknown Untested 
or 
unknown 

Low MCV Both Carriers Untested or 
unknown 

Untested or 
unknown 

Possible Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown FC+Barts Low MCV Untested or 
unknown 

positive Untested or 
unknown 

Possible Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown Untested 
or 
unknown 

Low MCV Untested or 
unknown 

Untested or 
unknown 

FC+Barts 
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D Alpha Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family 
Studies 

Family 
history 

HPLC& IEF same 
sample 

Definite FD+Barts Untested or 
unknown 

Known C mutation and Deletion in 
alpha gene 

Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested 
or 
unknown 

FD+Barts Known C mutation and Deletion in 
alpha gene 

Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested 
or 
unknown 

Untested or 
unknown 

Known C mutation and Deletion in 
alpha gene 

FD + Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FD+Barts FD+Barts Untested or unknown Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FD+Barts Untested or 
unknown 

Untested or unknown FD+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

FD+Barts Untested or unknown FD+Barts Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown FD+Barts Low MCV Both carriers Untested or 
unknown 

Untested or 
unknown 

Probable FD+Barts Untested or 
unknown 

Untested or unknown Untested 
or 
unknown 

Low MCV Both carriers Untested or 
unknown 

Untested or 
unknown 

Probable Untested 
or 
unknown 

FD+Barts Untested or unknown Untested 
or 
unknown 

Low MCV Both Carriers Untested or 
unknown 

Untested or 
unknown 

Possible Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown FD+Barts Low MCV Untested or 
unknown 

positive Untested or 
unknown 

Possible Untested 
or 
unknown 

Untested or 
unknown 

Untested or unknown Untested 
or 
unknown 

Low MCV Untested or 
unknown 

Untested or 
unknown 

FD+Barts 
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OArab Alpha Thal 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC 
Results 

Family 
Studies 

Family 
history 

HPLC& IEF same 
sample 

Definite FOARAB+Barts Untested or 
unknown 

Known OArab mutation and Deletion 
in alpha gene 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FOARAB+Barts Known OArab mutation and Deletion 
in alpha gene 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known OArab mutation and Deletion 
in alpha gene 

FOARAB+Barts Low 
MCV 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FOARAB+Barts Untested or unknown FOARAB+Barts Low 
MCV 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Probable FOARABTraceAA2 FOARAB+Barts Untested or unknown Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Probable FOARAB+Barts Untested or 
unknown 

Untested or unknown FOARAB+Barts Low 
MCV 

Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FOARAB+Barts Low 
MCV 

Both 
carriers 

Untested 
or 
unknown 

Untested or 
unknown 

Probable FOARAB+Barts Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Low 
MCV 

Both 
carriers 

Untested 
or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FOARAB+Barts Untested or unknown Untested or 
unknown 

Low 
MCV 

Both 
Carriers 

Untested 
or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FOARAB+Barts Low 
MCV 

Untested or 
unknown 

positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Low 
MCV 

Untested or 
unknown 

Untested 
or 
unknown 

FOARAB+Barts 
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3 Deletion Alpha Thalassemia (Hgb H disease) 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA-based 
testing 

NBS 
result 

CBC 
Results 

Family DNA Studies Family history HPLC& IEF 
same sample 

Definite Untested or 
unknown 

> 25% Barts by 
HPLC in newborn 
period 

3 alpha gene 
defects (deletions 
or mutations) 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

3 alpha gene 
defects (deletions 
or mutations) 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Barts or 
Hgb H 

Low 
MCV 

Parents with known carriers of 2 
gene deletion and 1 gene deletion or 
point mutation 

History of 
SAB/miscarriage 
or early 
termination of 
pregnancy 

Untested or 
unknown 

Probable Persistent 
Barts 

Untested or 
unknown 

Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Persistent Barts Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Elevated 
Hgb H 

Untested or 
unknown 

Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Elevated Hgb H Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Possible Nml Untested or 
unknown 

Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Nml Untested or 
unknown 

Barts or 
Hgb H 

Untested 
or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 
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Hgb H Constant Spring (2 alpha gene deletion (cis) plus Constant Spring point mutation (trans) 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and 
deletion 

NBS result CBC Results Family DNA Studies Family 
history 

HPLC& IEF same 
sample 

Definite Constant 
Spring band 
identified 

Untested or 
unknown 

3 alpha gene deletions and 
Constant spring mutation 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Constant Spring 
band identified 

3 alpha gene deletions and 
Constant spring mutation 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

3 alpha gene deletions and 
Constant spring mutation 

Barts or Hgb 
H 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Constant 
Spring band 
identified 

Untested or 
unknown 

Untested or unknown Barts or Hgb 
H 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Constant Spring 
band identified 

Untested or unknown Barts or Hgb 
H 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Barts or Hgb 
H 

Low MCV Parents with known 
carriers of 2 gene and 1 
gene deletion and one 
with Constant Spring 
mutation 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Constant Spring 
band identified 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Parents with known 
carriers of 2 gene and 1 
gene deletion and one 
with Constant Spring 
mutation 

Untested or 
unknown 

Untested or 
unknown 

Probable Constant 
Spring band 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Parents with known 
carriers of 2 gene and 1 
gene deletion and one 
with Constant Spring 
mutation 

Untested or 
unknown 

Untested or 
unknown 

Possible Nml Untested or 
unknown 

Untested or unknown Barts or Hgb 
H 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Nml Untested or unknown Barts or Hgb 
H 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 
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Beta Thalassemia 
Case Definition Tables 
September 29, 2013 

 
Definitions created by panel of experts between June 2011 and September 2013.   This project was funded in part by Cooperative Agreement # U22MC24078 
from the Health Resources and Services Administration (HRSA). 

 
 
 
 
 
 
 
 
 
 

The following notes apply throughout these tables: 
1. Family studies - both parents with HPLC, IEF and CBC OR DNA 
2. Family history includes reported history of Hgb variant in the family 
3. Need to exclude iron deficiency if using low MCV as part of criteria 
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Beta + Thal – (note: need separate samples for column 2 and 3) 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF same 
sample 

Definite Untested 
or 
unknown 

Untested 
or 
unknown 

SBeta + THAL FSA or FS Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Definite FSAA2 Untested 
or 
unknown 

SBeta + THAL Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Definite Untested 
or 
unknown 

FSA with high A2 SBeta + THAL Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Probable FSAA2 FSA with high A2 Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Probable FSAA2 Untested 
or 
unknown 

Untested 
or 
unknown 

FSA or FS Untested 
or 
unknown 

Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Probable Untested 
or 
unknown 

FSA with high A2 Untested 
or 
unknown 

FSA or FS Low MCV Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Probable FSAA2 Untested 
or 
unknown 

Untested 
or 
unknown 

FSA or FS Low MCV Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Probable FS FSA Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Probable FSAA2 x2 Untested 
or 
unknown 

Untested 
or 
unknown 

FSA or FS Low MCV Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown 

Probable FSA FSA Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 



44 
 

 
 

Beta + Thal – (note: need separate samples for column 2 and 3) 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF same 
sample 

Probable Untested 
or 
unknown 

FSA with high A2 Untested 
or 
unknown 

Untested 
or 
unknown 

Low MCV Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FSA or FS Low MCV Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Possible Untested 
or 
unknown 

FSA Untested 
or 
unknown 

Untested 
or 
unknown 

Low MCV Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Possible FSAA2 Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Low MCV Both carriers 
(1 each of 
Beta + THAL 
and S) 

Untested 
or 
unknown 

Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FSA or FS Low MCV Untested 
or 
unknown 

Positive Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Low MCV Untested 
or 
unknown 

Untested 
or 
unknown 

FSAA2 
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E Beta + Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

E Beta + Thal FEA or FE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite FEAA2 Untested or 
unknown 

E Beta + Thal Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FEA with high A2 E Beta + Thal Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FEAA2 FEA with high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FEAA2 Untested or 
unknown 

Untested or 
unknown 

FEA or FE Untested or 
unknown 

Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FEA with high A2 Untested or 
unknown 

FEA or FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FEAA2 Untested or 
unknown 

Untested or 
unknown 

FEA or FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FE FEA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Probable FEAA2 x2 Untested or 
unknown 

Untested or 
unknown 

FEA or FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FEA FEA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FEA with high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FEA or FE Low MCV Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Possible FEAA2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 
with Beta + thal 
and one for E) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FEA or FE Low MCV Untested or 
unknown 

Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or 
unknown 

Untested or 
unknown 

FEAA2 
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D Beta +Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

D Beta + Thal FDA or FD Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FDAA2 Untested or 
unknown 

D Beta + THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FDA with high A2 D Beta + THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDAA2 FDA with high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDAA2 Untested or 
unknown 

Untested or 
unknown 

FDA or FD Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FDA with high A2 Untested or 
unknown 

FDA or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDAA2 Untested or 
unknown 

Untested or 
unknown 

FDA or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FD FDA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Probable FDAA2 x2 Untested or 
unknown 

Untested or 
unknown 

FDA or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDA FDA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FDA with high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

FDA Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDA or FD Low MCV Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Possible FDAA2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for D) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDA or FD Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FDAA2 
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C Beta+ Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

C Beta + Thal FCA or FC Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FCAA2 Untested or 
unknown 

C Beta + Thal Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FCA with high A2 C Beta + Thal Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCAA2 FCA with high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCAA2 Untested or 
unknown 

Untested or 
unknown 

FCA or FC Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FCA with high A2 Untested or 
unknown 

FCA or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCAA2 Untested or 
unknown 

Untested or 
unknown 

FCA or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCA FCA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Probable FCAA2 x2 Untested or 
unknown 

Untested or 
unknown 

FCA or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCA FCA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FCA with high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

FCA Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCA or FC Low MCV Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Possible FCAA2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 with Beta + thal and one 
for C) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCA or FC Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FCAA2 
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OArab Beta + Thal 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative (HPLC 
or electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or unknown OArab Beta + THAL FOARABA or FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite FOARABAA2 Untested or unknown OArab Beta + THAL Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FOARAB A with high A2 OArab Beta + THAL Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FOARABAA2 FOARAB A with high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FOARABAA2 x2 Untested or unknown Untested or 
unknown 

FOARABA or FOARAB Untested or 
unknown 

Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FOARAB A with high A2 Untested or 
unknown 

FOARABA or FOARAB Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FOARABAA2 Untested or unknown Untested or 
unknown 

FOARABA or FOARAB Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FOARAB FOARABA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable FOARABAA2 x2 Untested or unknown Untested or 
unknown 

FOARABA or FOARAB Low MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FOARABA FOARABA Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FOARAB A with high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FOARABA or FOARAB Low MCV Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

FOARAB A Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible FOARABAA2 Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 Beta 
+ Thal and OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FOARABAA2 Low MCV Untested or 
unknown 

Positive Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or 
unknown 

Untested or 
unknown 

FOARABAA2 
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S Beta (0) Thal- 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

SBeta 0 THAL FSA2 or FS Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FSA2 or FS Untested or 
unknown 

SBeta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FS high A2 SBeta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FSA2 or FS FS high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FSA2 or FS Untested or 
unknown 

Untested or 
unknown 

FSA2 or FS Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FS high A2 Untested or 
unknown 

FSA2 or FS Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FS FS high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 each of BetaTHAL and 
Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable FSA2 or FS Untested or 
unknown 

Untested or 
unknown 

FSA2 or FS Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSA2 or FS Low MCV Both carriers (1 each of BetaTHAL and 
Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable FSA2 or FS x2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 each of BetaTHAL and 
Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FS high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers (1 each of BetaTHAL and 
Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSA2 or FS Low MCV Untested or unknown positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FSA2 
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E Beta (0) Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and 
deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

EBeta 0 THAL FEA2 or FE Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FEA2 or FE Untested or 
unknown 

EBeta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FE high A2 EBeta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FEA2 or FE FE high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FEA2 or FE Untested or 
unknown 

Untested or 
unknown 

FEA2 or FE Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FE high A2 Untested or 
unknown 

FEA2 or FE Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FE FE high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers 
(1 each of BetaTHAL and Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable FEA2 Untested or 
unknown 

Untested or 
unknown 

FEA2 or FE Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FEA2 or FE Low MCV Both carriers 
(1 each of BetaTHAL and Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable FEA2 or FE x2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FE high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta S) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FEA2 or FE Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FEA2 
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D Beta (0) Thal 
 

Category Qualitative 
(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and 
deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

D Beta 0 Thal FDA2 or FD Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FDA2 Untested or 
unknown 

D Beta 0 
THAL 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FD high A2 D Beta 0 
THAL 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDA2 FD high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDA2 Untested or 
unknown 

Untested or 
unknown 

FDA2 or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FD high A2 Untested or 
unknown 

FDA2 or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDA2 or FD x 
2 

Untested or 
unknown 

Untested or 
unknown 

FDA2 or FD Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDA2 or FD Low MCV Both carriers 
(1 each of BetaTHAL and Beta D) 

Untested or 
unknown 

Untested or 
unknown 

Probable FDA2 x2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta D) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FD high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta D) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDA2 or FD Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FDA2 
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C Beta (0) Thal 
Category Qualitative 

(IEF or 
HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and 
deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

C Beta 0 THAL FCA2 or FC Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FCA2 Untested or 
unknown 

C Beta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FC high A2 C Beta 0 THAL Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCA2 or FC FC high A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCA2 or FC Untested or 
unknown 

Untested or 
unknown 

FCA2 or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FC high A2 Untested or 
unknown 

FCA2 or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FCA2 Untested or 
unknown 

Untested or 
unknown 

FCA2 or FC Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCA2 or FC Low MCV Both carriers 
(1 each of BetaTHAL and Beta C) 

Untested or 
unknown 

Untested or 
unknown 

Probable FCA2  or FC x2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta C) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FC high A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta C) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCA2 or FC Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FCA2 
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OArab Beta (0)Thal 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA 
sequencing 
and 
deletion 

NBS result CBC Results Family Studies Family history HPLC & IEF 
same sample 

Definite Untested or 
unknown 

Untested or 
unknown 

OArab Beta 0 
THAL 

FOARABA2 or 
FOARAB 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite FOARABA2 Untested or 
unknown 

OArab Beta 0 
THAL 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FOARAB High A2 OArab Beta 0 
THAL 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FOARABA2 FOARAB High A2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FOARABA2 Untested or 
unknown 

Untested or 
unknown 

FOARABA2 or 
FOARAB 

Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FOARAB High A2 Untested or 
unknown 

FOARABA2 or 
FOARAB 

Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FOARABA2 x2 Untested or 
unknown 

Untested or 
unknown 

FOARABA2 or 
FOARAB 

Low MCV Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FOARABA2 or 
FOARAB 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta O Arab) 

Untested or 
unknown 

Untested or 
unknown 

Probable FOARABA2 x2 Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta O Arab) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FOARAB High A2 Untested or 
unknown 

Untested or 
unknown 

Low MCV Both carriers 
(1 each of BetaTHAL and Beta O Arab) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FOARABA2 or 
FOARAB 

Low MCV Untested or unknown Positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Untested or unknown Untested or 
unknown 

FOARABA2 
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Beta Thal Major or (Homozygous or Heterozygous for 2 Beta Thal mutations)- clinical definition- transfusion dependency defines this- 
generally manifests after 6mo 
Category Qualitative (IEF or 

HPLC) 
Quantitative (HPLC or 
electrophoresis) 

DNA sequencing and 
deletion 

NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or unknown Homozygous for Point 
Mutation 

F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or unknown 1 Point Mutation and 1 
Partial Deletion 

F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or unknown 2 Partial Deletions F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or unknown 2 heterozygous point 
mutations 

F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

High A2 

(higher than normal) 
Untested or unknown F Low MCV Both carriers Untested or 

unknown 

Probable F or FA (smaller A 
than expected) 

Untested or unknown Untested or unknown F Low MCV Both carriers Untested or 
unknown 

Probable F or FA (smaller 
A than expected) 

High A2 

(higher than normal) 
Untested or unknown F Low MCV Untested or 

unknown 
Untested or 
unknown 

Possible F Untested or unknown Untested or unknown Untested 
or 
unknown 

Low MCV Both carriers Untested or 
unknown 

Possible Untested or 
unknown 

High A2 

(higher than normal) 
Untested or unknown Untested 

or 
unknown 

Low MCV- Both Carriers Untested or 
unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or unknown F Low MCV- Untested or 
unknown 

positive 
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HPFH- cannot be confirmed until 6 months of age or older if do not have DNA results 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 

 

DNA sequencing and deletion NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or 
unknown 

Homozygous for Point Mutation F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

1 Point Mutation and 1 Deletion F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

2 Deletions F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

2 heterozygous point mutations F Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable F F Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Both Carriers Untested or 
unknown 

Probable F Untested or 
unknown 

Untested or unknown F Untested or 
unknown 

Both Carriers Untested or 
unknown 

Probable Untested or 
unknown 

F Untested or unknown F Untested or 
unknown 

Both Carriers Untested or 
unknown 

Probable F Untested or 
unknown 

Untested or unknown F Untested or 
unknown 

Both Carriers Untested or 
unknown 

Possible F Untested or 
unknown 

Untested or unknown F Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

F Untested or unknown F Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown F Normal MCV Both carriers Untested or 
unknown 

Possible F Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal MCV Both carriers Untested or 
unknown 

Possible Untested or 
unknown 

F Untested or unknown Untested or 
unknown 

Normal MCV Both carriers Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown F Normal MCV Untested or 
unknown 

Positive 
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FSHPFH- Cannot be confirmed until older than 6 months of age if do not have DNA results 
 

Category Qualitative (IEF or 
HPLC) 

Quantitative (HPLC 
or electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or 
unknown 

1 mutation 
With known S mutation 

FS Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

1 deletion and known S mutation FS Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FS FS Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Documented 
carriers of HPFH 
and S 

Untested or 
unknown 

Possible Untested or 
unknown 

FS Untested or unknown FS Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FS Untested or 
unknown 

Untested or unknown FS Untested or 
unknown 

Documented 
carriers of HPFH 
and S 

Untested or 
unknown 

Possible FS Untested or 
unknown 

Untested or unknown FS Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

FS Untested or unknown FS Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FS Normal MCV Documented 
carriers of HPFH 
and S 

Untested or 
unknown 

Possible FS Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal MCV Documented 
carriers of HPFH 
and S 

Untested or 
unknown 

Possible Untested or 
unknown 

FS Untested or unknown Untested or 
unknown 

Normal MCV Documented 
carriers of HPFH 
and S 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FS Normal MCV Untested or 
unknown 

Positive 
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FOARABHPFH- Cannot be confirmed until older than 6 months of age if do not have DNA results 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or 
unknown 

1 mutation 
With known OARAB mutation 

FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

1 deletion and known OARAB mutation FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FOARAB FOARAB Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Documented 
carriers of HPFH 
and O ARAB 

Untested or 
unknown 

Probable FOARAB Untested or 
unknown 

Untested or unknown FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
Unknown 

FOARAB Untested or unknown FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Probable FOARAB Untested or 
unknown 

Untested or unknown FOARAB Untested or 
unknown 

Documented 
carriers of HPFH 
and OARAB 

Untested or 
unknown 

Possible FOARAB Untested or 
unknown 

Untested or unknown FOARAB Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

FOARAB Untested or unknown FOARAB Normal MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FOARAB Normal MCV Documented 
carriers of HPFH 
and OARAB 

Untested or 
unknown 

Possible FOARAB Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Normal MCV Documented 
carriers of HPFH 
and OARAB 

Untested or 
unknown 

Possible Untested or 
unknown 

FOARAB Untested or unknown Untested or 
unknown 

Normal MCV Documented 
carriers of HPFH 
and OARAB 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FOARAB Normal MCV Untested or 
unknown 

Positive 
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FCHPFH- Cannot be confirmed until older than 6 months of age if do not have DNA results 
 

Category Qualitative (IEF 
or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA sequencing and deletion NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or 
unknown 

1 mutation 
With known C mutation 

FC Low MCV Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

1 deletion and known C mutation FC Low MCV Untested or 
unknown 

Untested or 
unknown 

Probable FC FC Untested or unknown Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and C 

Untested or 
unknown 

Probable FC Untested or 
unknown 

Untested or unknown FC Low MCV Documented 
carriers of HPFH 
and C 

Untested or 
unknown 

Possible Untested or 
unknown 

FC Untested or unknown FC Low MCV Untested or 
unknown 

Untested or 
unknown 

Possible FC Untested or 
unknown 

Untested or unknown FC Low MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FC Low MCV Documented 
carriers of HPFH 
and C 

Untested or 
unknown 

Possible FC Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and C 

Untested or 
unknown 

Possible Untested or 
unknown 

FC Untested or unknown Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and C 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FC Low MCV Untested or 
unknown 

Positive 
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FEHPFH- Cannot be confirmed until older than 6 months of age if do not have DNA results 
 

Category Qualitative (IEF or 
HPLC) 

Quantitative (HPLC 
or electrophoresis) 

DNA 
sequencing 
and deletion 

NBS result CBC Results Family Studies Family history 

Definite Untested or 
unknown 

Untested or 
unknown 

1 deletion and 
known E 
mutation 

FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Probable FE FE Untested or 
unknown 

Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Probable FE Untested or 
unknown 

Untested or 
unknown 

FE Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Probable Untested or 
unknown 

FE Untested or 
unknown 

FE Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Possible FE Untested or 
unknown 

Untested or 
unknown 

FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Possible FE Untested or 
unknown 

Untested or 
unknown 

FE Low MCV Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FE Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Possible FE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Possible Untested or 
unknown 

FE Untested or 
unknown 

Untested or 
unknown 

Low MCV Documented 
carriers of HPFH 
and E 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FE Low MCV Untested or 
unknown 

Positive 

 

C and E will not have normal MCV with HPFH- do not reference MCV 
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Sickle Cell Diseases 

Case Definition Tables 

September 29, 2013 

 
 

Definitions created by panel of experts between June 2011 and September 2013.   This project was funded in part by Cooperative Agreement # U22MC24078 
from the Health Resources and Services Administration (HRSA). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Throughout this document, the following definitions are used: 
 
 

1. Family studies - both parents with HPLC, IEF and CBC 
2. Family history includes reported history of Hgb variant in the family 
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SC Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FSC Untested or 
unknown 

Known C and known 
S mutation identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FSC Known C and known 
S mutation identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known C and known 
S mutation identified 

FSC Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known C and known 
S mutation identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSC 

Probable FSC FSC Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FSC Untested or 
unknown 

Untested or 
unknown 

FSC Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSC Untested or 
unknown 

FSC Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSC Both carriers ( 1 
with C mutation 
and other with S 
mutation) 

Untested or 
unknown 

Untested or unknown 

Probable FSC Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers ( 1 
with C mutation 
and other with S 
mutation) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSC Untested or 
unknown 

Untested or 
unknown 

Both carriers ( 1 
with C mutation 
and other with S 
mutation) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSC Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSC 
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SD Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FSD Untested 
or 
unknown 

Known D and 
known S 
mutation 
identified 

Untested 
or 
unknown 

Untested or unknown Untested 
or 
unknown 

Untested or unknown 

Definite Untested 
or 
unknown 

FSD Known D and 
known S 
mutation 
identified 

Untested 
or 
unknown 

Untested or unknown Untested 
or 
unknown 

Untested or unknown 

Definite Untested 
or 
unknown 

Untested 
or 
unknown 

Known D and 
known S 
mutation 

 

FSD Untested or unknown Untested 
or 
unknown 

Untested or unknown 

Definite Untested 
or 
unknown 

Untested 
or 
unknown 

Known D and 
known S 
mutation 

 

Untested 
or 
unknown 

Untested or unknown Untested 
or 
unknown 

FSD 

Probable FSD FSD Untested 
or 

 

Untested 
or 

 

Untested or unknown Untested 
or 

 

Untested or unknown 

Probable FSD Untested 
or 

 

Untested 
or 

 

FSD Untested or unknown Untested 
or 

 

Untested or unknown 

Probable Untested 
or 

 

FSD Untested 
or 

 

FSD Untested or unknown Untested 
or 

 

Untested or unknown 

Probable Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FSD Both carriers ( 1 with 
known S mutation 
and 1 with known D 
mutation) 

Untested 
or 
unknown 

Untested or unknown 

Probable FSD Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers ( 1 with 
known S mutation 
and 1 with known D) 

Untested 
or 
unknown 

Untested or unknown 
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SD Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Probable Untested 
or 
unknown 

FSD Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers ( 1 with 
known S mutation 
and 1 with known D) 

Untested 
or 
unknown 

Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FSD Untested or unknown positive Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown Untested 
or 
unknown 

FSD 
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SE Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same 
sample 

Definite FSE Untested or 
unknown 

Known E 
and known 
S mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FSE Known E 
and known 
S mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known E 
and known 
S mutation 
identified 

FSE Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable FSE FSE Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable FSE Untested or 
unknown 

Untested or 
unknown 

FSE Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSE Untested or 
unknown 

FSE Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSE Both carriers ( 1 with known S 
mutation and 1 with known E) 

Untested or 
unknown 

Untested or unknown 

Probable FSE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers ( 1 with known S 
mutation and 1 with knownE) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSE Untested or 
unknown 

Untested or 
unknown 

Both carriers ( 1 with known S 
mutation and 1 with known E) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSE Untested or unknown positive Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FSE 
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SOArab Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FSOARAB Untested or 
unknown 

Known OARAB and 
known S 
mutation 

 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FSOARAB Known OARAB and 
known S 
mutation 

 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known OARAB and 
known S 
mutation 

 

FSOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FSOARAB FSOARAB Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable FSOARAB Untested or 
unknown 

Untested or unknown FSOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSOARAB Untested or unknown FSOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FSOARAB Both carriers ( 1 with 
known S mutation and 
1 with known OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable FSOARAB Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Both carriers ( 1 with 
known S mutation and 
1 with known OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FSOARAB Untested or unknown Untested or 
unknown 

Both carriers ( 1 with 
known S mutation and 
1 with known OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FSOARAB Untested or 
unknown 

positive Untested or unknown 

Possi
ble 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FSOARAB 
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CD Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FCD Untested 
or 
unknown 

Known C 
and known 
D mutation 
identified 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested 
or 
unknown 

FCD Known C 
and known 
D mutation 
identified 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested 
or 
unknown 

Untested 
or 
unknown 

Known C 
and known 
D mutation 
identified 

FCD Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Probable FCD FCD Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Probable FCD Untested 
or 
unknown 

Untested 
or 
unknown 

FCD Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested 
or 
unknown 

FCD Untested 
or 
unknown 

FCD Untested 
or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FCD Both carriers (1 
with D and 1 
with E) 

Untested or unknown Untested or unknown 

Probable FCD Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers (1 
with D and 1 
with E) 

Untested or unknown Untested or unknown 
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CD Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Probable Untested 
or 
unknown 

FCD Untested 
or 
unknown 

Untested 
or 
unknown 

Both carriers (1 
with D and 1 
with E) 

Untested or unknown Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

FCD Untested 
or 
unknown 

positive Untested or unknown 

Possible Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested 
or 
unknown 

Untested or unknown FCD 

 
 



68 
 

CE Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FCE Untested or 
unknown 

Known C and 
known E 
mutation 
identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested or 
unknown 

FCE Known C and 
known E 
mutation 
identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known C and 
known E 
mutation 
identified 

FCE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable FCE FCE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable FCE Untested or 
unknown 

Untested or 
unknown 

FCE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

FCE Untested or 
unknown 

FCE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCE Both carriers (1 
with C and 1 with E) 

Untested or unknown Untested or unknown 

Probable FCE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
with C and 1 with E) 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

FCE Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
with C and 1 with E) 

Untested or unknown Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCE Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FCE 
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COArab Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FCOARAB Untested or 
unknown 

Known C and 
known OARAB 

mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FCOARAB Known C and 
known OARAB 

mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known C and 
known OARAB 

mutation 
identified 

FCOARAB Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable FCOARAB FCOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable FCOARAB Untested or 
unknown 

Untested or 
unknown 

FCOARAB Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FCOARAB Untested or 
unknown 

FCOARAB Untested or unknown Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCOARAB Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable FCOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FCOARAB Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FCOARAB Untested or unknown positive Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FCOARAB 
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DE Disease 
Category Qualitative 

(IEF or HPLC) 
Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same sample 

Definite FDE Untested or 
unknown 

Known D 
and known 
E mutation 
identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested or 
unknown 

FDE Known D 
and known 
E mutation 
identified 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known D 
and known 
E mutation 
identified 

FDE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable FDE FDE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable FDE Untested or 
unknown 

Untested or 
unknown 

FDE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

FDE Untested or 
unknown 

FDE Untested or 
unknown 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDE Both carriers (1 
carrier E and 1 
carrier D) 

Untested or unknown Untested or unknown 

Probable FDE Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
carrier E and 1 
carrier D) 

Untested or unknown Untested or unknown 

Probable Untested or 
unknown 

FDE Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 
carrier E and 1 
carrier D) 

Untested or unknown Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDE Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FDE 
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DOArab Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative 
(HPLC or 
electrophoresis) 

DNA NBS result Family Studies Family history HPLC& IEF same 
sample 

Definite FDOARAB Untested or 
unknown 

Known 
OARAB and 
known S 
mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FDOARAB Known 
OARAB and 
known S 
mutation 
identified 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

Known 
OARAB and 
known S 
mutation 
identified 

FDOARAB Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDOARAB FDOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable FDOARAB Untested or 
unknown 

Untested or 
unknown 

FDOARAB Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FDOARAB Untested or 
unknown 

FDOARAB Untested or unknown Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDOARAB Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or 
unknown 

Probable FDOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FDOARAB Untested or 
unknown 

Untested or 
unknown 

Both carriers (1 carrier C and 1 
carrier OARAB) 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

FDOARAB Untested or unknown positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FDOARAB 
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SS Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative (HPLC or 
electrophoresis) 

DNA- NBS result CBC Family 
Studies 

Family 
history 

Hbg testing (Electrophoresis 
or HPLC) on family members 

Definite FS Untested or unknown SS Untested or 
unknown 

Untested or 
unknown 

Both carriers 
S 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FS SS Untested or 
unknown 

Untested or 
unknown 

Both carriers 
S 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or unknown SS FS Untested or 
unknown 

Both carriers 
S 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or unknown SS Untested or 
unknown 

Untested or 
unknown 

Both carriers 
S 

  

Probable FS Untested or unknown Untested or 
unknown 

FS Nml- high 
MCV 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FS Untested or 
unknown 

FS Untested or 
unknown 

Both carriers 
S 

Untested or 
unknown 

Untested or unknown 

Probable FS Untested or unknown Untested or 
unknown 

FS Untested or 
unknown 

Both carriers 
S 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FS Nml- high 
MCV 

Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FS Untested or 
unknown 

Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FS Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

positive 
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CC Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative (HPLC or 
electrophoresis) 

DNA NBS result CBC Family 
Studies 

Family 
history 

Hbg testing (Electrophoresis or 
HPLC) on family members 

Definite Untested or 
unknown 

FC CC Untested or 
unknown 

Nml MCV Both carriers 
C 

Untested or 
unknown 

Untested or unknown 

Definite FC Untested or unknown CC Untested or 
unknown 

Nml MCV Both carriers 
C 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or unknown CC FC Nml MCV Both carriers 
C 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or unknown CC Untested or 
unknown 

Untested or 
unknown 

Both 
Carriers C 

  

Probable Untested or 
unknown 

FC Untested or 
unknown 

FC Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Probable FC FC Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both 
Carriers C 

Untested or 
unknown 

Untested or unknown 

Probable FC Untested or unknown Untested or 
unknown 

FC Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FC Nml MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FC Untested or 
unknown 

Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FC Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

positive 
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EE Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative (HPLC 
or electrophoresis) 

DNA- no 
deletion/duplication 
analysis 

NBS result CBC Family 
Studies 

Family history Hbg testing 
(Electrophoresis 
or HPLC) on 
family members 

Definite FE Untested or 
unknown 

EE Untested 
or 
unknown 

Nml MCV Both 
carriers E 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

FE EE Untested 
or 
unknown 

Nml MCV Both 
carriers E 

Untested or 
unknown 

Untested or 
unknown 

Definite Untested or 
unknown 

Untested or 
unknown 

EE FE Nml MCV Both 
carriers E 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

Untested or 
unknown 

EE Untested 
or 
unknown 

Untested or 
unknown 

Both 
Carriers E 

Untested or 
unknown 

Untested or 
unknown 

Probable FE FE Untested or unknown Untested 
or 
unknown 

Untested or 
unknown 

Both 
carriers E 

Untested or 
unknown 

Untested or 
unknown 

Probable Untested or 
unknown 

FE Untested or unknown FE Untested or 
unknown 

Both 
carriers 

Untested or 
unknown 

Untested or 
unknown 

Probable FE Untested or 
unknown 

Untested or unknown FE Untested or 
unknown 

Both 
carriers 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FE Nml MCV Untested 
or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FE Untested or 
unknown 

Untested 
or 
unknown 

positive Untested or 
unknown 

Possible Untested or 
unknown 

Untested or 
unknown 

Untested or unknown FE Untested or 
unknown 

Untested 
or 
unknown 

Untested or 
unknown 

positive 
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DD Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative (HPLC or 
electrophoresis) 

DNA- NBS result CBC Family 
Studies 

Family 
history 

Hbg testing (Electrophoresis or 
HPLC) on family members 

Definite FD Untested or unknown DD Untested or 
unknown 

Nml MCV Both carriers 
D 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FD DD Untested or 
unknown 

Nml MCV Both carriers 
D 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or unknown DD FD Nml MCV Both carriers 
D 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or unknown DD Untested or 
unknown 

Untested or 
unknown 

Both 
Carriers D 

Untested or 
unknown 

Untested or unknown 

Probable FD FD Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers 
D 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FD Untested or 
unknown 

FD Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Probable FD Untested or unknown Untested or 
unknown 

FD Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FD Nml MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FD Untested or 
unknown 

Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FD Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

positive 
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Homozygous OArab Disease 
 

Category Qualitative 
(IEF or HPLC) 

Quantitative (HPLC or 
electrophoresis) 

DNA- NBS result CBC Family 
Studies 

Family 
history 

Hbg testing 
(Electrophoresis or HPLC) 
on family members 

Definite FOARAB Untested or unknown OARABOARAB Untested or 
unknown 

Nml MCV Both carriers 
OARAB 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

FOARAB OARABOARAB Untested or 
unknown 

Nml MCV Both carriers 
OARAB 

Untested or 
unknown 

Untested or unknown 

Definite Untested or 
unknown 

Untested or unknown OARABOARAB FOARAB Nml MCV Both carriers 
OARAB 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

Untested or unknown OARABOARAB Untested or 
unknown 

Untested or 
unknown 

Both 
Carriers 
OARAB 

Untested or 
unknown 

Untested or unknown 

Probable FOARAB FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

Both carriers 
OARAB 

Untested or 
unknown 

Untested or unknown 

Probable Untested or 
unknown 

FOARAB Untested or 
unknown 

FOARAB Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Probable FOARAB Untested or unknown Untested or 
unknown 

FOARAB Untested or 
unknown 

Both carriers Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FOARAB Nml MCV Untested or 
unknown 

Untested or 
unknown 

Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FOARAB Untested or 
unknown 

Untested or 
unknown 

positive Untested or unknown 

Possible Untested or 
unknown 

Untested or unknown Untested or 
unknown 

FOARAB Untested or 
unknown 

Untested or 
unknown 

Untested or 
unknown 

positive 
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Cystic Fibrosis Case 

Definition Tables 

September 29, 2013 
 
 
 
Definitions created by panel of experts between June 2011 and September 2013.  This project was funded in part by Cooperative Agreement 
# U22MC24078 from the Health Resources and Services Administration (HRSA). 

 
 
 
 
 
 
 
 
 
 
 
 

Note: CF Disease Causing Mutations should be confirmed on CFTR2 (www.cftr2.org) 
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CF Disease Causing Mutations should be confirmed on CFTR2 (www.cftr2.org). 
Typical CF 

Category Classification Clinical Sweat Chloride Non Newborn 
Screen Molecular 

Newborn Screen Molecular NBS Result 

  
Ty

pi
ca

l C
F 

 
Definite 

  
>=60 mmol/L (regardless of age) Not available or not 

done 
2 CF disease-causing mutations  

Definite  >=60 mmol/L (regardless of age) 2 CF disease-causing 
mutations Not available or not done  

Definite  No valid sweat chloride result 
available 

2 CF disease-causing 
mutations 2 CF disease-causing mutations  

 
Definite 

No known medical 
condition associated 

with false positive 
sweat chloride 

TWO results >=60 mmol/L 
(regardless of age, 

two independent results from 
separate days) 

 
Not available or not 

done 

 
Not available or not done 

 

 
 

Definite 

  
 

<60 mmol/L 

2 CF disease-causing 
mutations and 

1 or both have been 
shown to have lower 
chlorides (see CFTR2) 

2 CF disease-causing mutations 
and 

1 or both have been previously shown to 
have lower chlorides, (see CFTR2) 

 

Probable  No valid sweat chloride result 
available 

Not available or not 
done 2 CF-causing mutations  

Probable  No valid sweat chloride result 
available 

2 CF-causing 
mutations Not available or not done  

Probable  >=60 mmol/L (single test, 
regardless of age) 

Not available or not 
done 

2 Mutations of varying clinical 
consequence 

 

Probable  >=60 mmol/L (single test, 
regardless of age) 

Not available or not 
done 

2 Mutations of unknown clinical 
significance 

 

 
Probable 

 >=60 mmol/L (single test, 
regardless of age) 

2 Mutations of 
varying clinical 
consequence 

 
Not available or not done 

 

 
Probable 

 >=60 mmol/L (single test, 
regardless of age) 

2 Mutations of 
unknown clinical 

significance 

 
Not available or not done 

 

 
 

Probable 

  
 

<60 mmol/L 

2 CF disease-causing 
mutations and 

1 or both have been 
previously shown to 
have lower chlorides 

 
 

Not available or not done 

 

 
Probable 

  
<60 mmol/L Not available or not 

done 

2 CF disease-causing mutations and 
1 or both have been previously shown to 

have lower chlorides, (see CFTR2) 

 

http://www.cftr2.org/
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CF Disease Causing Mutations should be confirmed on CFTR2 (www.cftr2.org). 
Typical CF 

 

Category Classification Clinical Sweat Chloride Non Newborn 
Screen Molecular 

Newborn Screen Molecular NBS Result 
Ty

pi
ca

l C
F Possible  No valid sweat 

chloride result 
available 

2 CF disease-causing 
mutations CF-causing 
mutations not yet shown 
to be in trans 

Not available or not done  

Possible  No valid sweat 
chloride result 

 

Not available or not 
done 

2 CF disease-causing 
mutations CF-causing 

     
   

 

CR
 M

S 

Definite  <30 if <6mos, 
<40 if 
>6 mos 
On 2 occasions 

1 CF disease-causing 
mutation and 1 
Mutation of varying 
clinical consequence in 
trans 

  
 

Elevated IRT 

Definite  <30 if <6mos, 
<40 if 
>6 mos 
On 2 occasions 

1 CF disease-causing 
mutation and 1 
Mutation of unknown 
significance 

  
 

Elevated IRT 

Definite  30-59 (age<6 mos) 
On 2 occasions 

 1 CF disease-causing 
mutation and 1 
Mutation of unknown 
significance 

Elevated IRT 

Definite  40 -59 (age>6 mos) 
On 2 occasions 

 1 CF disease-causing 
mutation and 1 Mutation 
of varying clinical 
consequence 

Elevated IRT 

Definite  30-59 (age<6 mos) 
On 2 occasions 

  Elevated IRT 

Definite  40 -59 (age>6 mos) 
On 2 occasions 

  Elevated IRT 

 
 
 
 
 

 

http://www.cftr2.org/
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CF Disease Causing Mutations should be confirmed on CFTR2 (www.cftr2.org). 
Typical CF 

 

Category Classification Clinical Sweat Chloride Non Newborn 
Screen Molecular 

Newborn Screen Molecular NBS Result 
CR

D
 

Definite 
CBAVD, recurrent pancreatitis, nasal 
polyposis, infertility and focal biliary 
cirrhosis with portal hypertension 

30-59 (age<6 mos) 
On 2 occasions 

1 CF disease-causing 
mutation and 1 Mutation 
of unknown significance 

  

Definite 
CBAVD, recurrent pancreatitis, nasal 
polyposis, infertility and focal biliary 
cirrhosis with portal hypertension 

30-59 (age<6 mos) 
On 2 occasions 

1 CF disease-causing 

mutation and 1 Mutation 
of varying clinical 
consequence 

  

 

http://www.cftr2.org/
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