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Examples of Candidate Conditions 
for Expansion of Uniform Panel

(in alphabetical order)
• CDG type Ib

• CMV

• DMD

• G6PD

• Fabry disease

• FHC

• HIV

• Krabbe disease

• Pompe disease

• SCID

• SMA

• Toxoplasmosis

• Wilson disease

• Many (?) others……
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Requirement for Nominating a 
Condition for Addition to the 

Uniform Panel

• Cover letter (from proponent)

• Nomination form (NF)

• References (up to 15, listed on NF)
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MCAD Deficiency
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Incidence
(Reference required; By pilot screening

or clinical identification?)

MCAD deficiency is currently screened in xx% of US 

newborns (xx/51 states).  The NBS-based incidence is 

between 1:10-20,000 live births, higher if predominant 

Northern European ancestry. A single mutation (985A>G) 

accounts for approximately 60% of mutant alleles with a 

carrier frequency of 1:40. Rare in African-Americans. 

Hispanic and Asian "common" mutations have been 

described, but the overall incidence is lower.

Condition



Timing of Clinical Onset
(Relevance of the timing of newborn screening to 

onset of clinical manifestations)

Screening at birth could prevent severe metabolic 

decompensation and sudden unexpected death in 

exclusively breast-fed newborns.  However, these 

events occur more frequently in the first 72 hours 

of life, at a time when screening results may not be 

available yet. First onset of symptoms is frequently 

at several months, or years, of age. 

Condition



Severity of Disease
(Morbidity, disability, mortality)

30-50% of patients with MCAD deficiency die as a 

consequence of their first acute episode of fasting 

intolerance and metabolic decompensation.  

A strong association with sudden unexpected 

death in early life has been documented.

Survival may be associated with permanent 

neurological damage and significant disability 

requiring lifetime care and drug treatment.

Condition
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Screening Test(s) To Be Used
(High volume method, platform)

MS/MS is a high throughput platform (>500 tests/unit/day). 

Precursor ion scan of m/z 85 for acylcarnitine profiling.  

Informative markers are C8 (primary), C6, C10:1, and C10. 

The following ratios are also useful: C8/C2, C8/C10.

A typical MCAD profile shows elevation of these markers 

with a characteristic pattern (C6<C8>C10; C10:1>C10, 

C8/C10 ratio >5) but different patterns could be detected.  

Carriers may be detected (C6<C8<C10).

Test
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profile





Modality of Screening
(Dried blood spot, physical or physiologic 

assessment, other)

Biochemical analysis of dried blood spots is the 

preferred method.

Detection of the 985A>G mutation and sequencing 

of the entire gene is also possible without the 

collection of additional specimens.

Test



Clinical Validation
(Location, duration, size, preliminary results of 

past/ongoing pilot study for clinical validation)

Newborn screening for MCAD deficiency has been validated 

multiple times by several state programs in the US and 

worldwide, all leading to the same conclusion that it is 

appropriate to screen for this disorder.

In the HRSA/ACMG survey (2002-2004) MCAD was the 

highest scoring condition among 81 considered.

Test



400

800

1200

1600

2000
M

C
A

D
C

H
PK

U
H

PR
B

IL
B

IO
T

H
b 

SS
C

A
H

IV
A

VL
C

A
D

M
SU

D
G

A
LT

H
b 

S/
βT

h
H

b 
S/

C
LC

H
A

D
G

A
-I

H
M

G
TF

P
M

C
D

H
-P

H
E

M
U

T
H

C
Y

3M
C

C
H

EA
R

C
bl

 A
,B

PR
O

P
C

U
D

G
A

LK
G

6P
D

B
K

T
C

IT
A

SA
TY

R
 I

SC
A

D
TY

R
 II

G
A

2
M

/S
C

H
A

D C
F

VA
R

 H
b

H
IV

B
IO

PT
M

C
K

A
T

C
PT

 II
C

bl
 C

,D
A

R
G

TY
R

 II
I

B
IO

PT
M

A
L

C
A

C
T

IB
G

2M
3H

B
A

C
PT

 IA
2M

B
G

M
ET

D
E 

R
ED

G
A

LE
3M

G
A

SC
ID

TO
XO FH

C
C

PT
 IB

C
IT

 II
O

TC
G

A
M

T
W

D
ID

D
M N
B

A
G

A
T

TU
R

N
ER

A
D

A
C

PS
A

1A
T

C
M

V
D

M
D FX

C
D

G
 Ib

SL
O

B
IL

M
PS

 1
H

A
LD

FA
B

R
Y

C
R

 T
R

A
N

S
LS

D
PO

M
PE

K
R

A
B

B
E

Sc
or

e

Core panel
Secondary targets
No test
Excluded/deferred

HRSA/ACMG Survey



Laboratory Performance Metrics
(Sensitivity, specificity, detection rate, positive 

predictive value, false positive rate)

In 2005, the MN program detected 37 cases with an initial C8 

value above cutoff (N=71,677).  Ten of them were reported 

as abnormal, four were confirmed to be affected, three of 

the other six were heterozygotes by genotyping. 

The performance metrics were as follows: sensitivity: 100%; 

specificity 99.99%; detection rate: 1:17,994; positive 

predictive value: 40%; false positive rate: 0.008%

Test



Confirmatory Testing
(Reliability, availability)

Confirmatory testing is relatively available and is based on 
plasma acylcarnitine analysis and urine acylglycine
analysis. These tests are reliable when properly interpreted.  
The diagnostic markers are the same AC species detected 
by newborn screening (C6, C8, C10:1, C10, and ratios) in 
plasma, hexanoylglycine and suberylglycine in urine. 

Plasma carnitine and urine organic acids are NOT reliable in 
asymptomatic patients.  Sequencing of the entire gene is 
required in patients with only one, or none, 985A>G allele.

Test



Risks
(False positives, carrier detection,

invasiveness of method, other)

Analysis in MRM mode could not detect drug artifacts (m/z
342 and m/z 366) which are very common in premature 
newborns. Full scan acquisition mode and adequate post-
analytical interpretive skills should prevent reporting of 
unnecessary false positive results. 

Test



*



Risks
(False positives, carrier detection,

invasiveness of method, other)

Carriers may be detected by screening and should not be 
reported. Exceptions could be considered in specific cases 
(family history of sudden death).

Genotyping of an affected case could lead to disclosure of 
non-paternity.

Collection of blood spots is a routine form of blood drawing 
and implies minimal risk.

Test
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Modality
(Drug(s), diet, replacement therapy,

transplant, other)

The cornerstones of treatment are fasting 

avoidance and frequent feedings in early life.  

Cautionary measures at the time of intercurrent

illness (hospitalization and IV fluids) are very 

effective in preventing acute metabolic 

decompensation.  Carnitine supplementation is 

regarded by some investigators to be beneficial.

Treatment



Urgency
(How soon after birth treatment needs to be 

initiated to be effective)

Frequent feeding of an affected newborn 

should be implemented as soon as possible 

to minimize the risk of  acute illness

Treatment



Efficacy
(How soon after birth treatment needs to be 

initiated to be effective)

Frequent feeding of an affected newborn should be 

implemented as soon as possible to minimize the 

risk of  a fasting intolerance event due to 

inadequate feeding, infections and other 

environmental stressors.

Treatment



Availability
(Any limits of availability)

Treatment is based on changes of dietary 

habits and is widely available and affordable.

Carnitine may not be covered by some 

insurers.

Treatment



Risks
(Potential medical or other ill effects

from treatment)

Frequent feedings and high caloric intake could 

lead to excessive weight gain.

Regular monitoring by a nutritionist or dietician is 

essential for good outcome.

Treatment



Ladies and gentlemen,
please start your engines...

Ladies and gentlemen,
please start your engines...


