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SECTON 1:   
Describe the proposed rule, including a brief history of the issue, and explain why 
the proposed rule is needed. 
Proposed Rule and Brief History 
RCW 70.83.020 gives the State Board of Health (Board) authority to identify which screenings 
the Department of Health (Department) is required to perform of all newborns born in the state. 
RCW 70.83.030 tasks the Board with adopting rules related to the reporting of heritable and 
metabolic disorders to the Department.  
 
Spinal muscular atrophy (SMA) is a genetic condition caused by the mutation in the Survival 
Motor Neuron 1 (SMN 1) gene that results in an absence of production of the survival motor 
neuron (SMN) protein. This absence results in the breakdown of motor neurons and the 
subsequent weakness of skeletal muscles. Early detection of SMA allows for diagnosis and 
treatment that results in saving lives and improving quality of life for both patients and 
caregivers. 
 
The Board and Department convened a Technical Advisory Committee (TAC) on April 29, 2019 
to assess SMA against the Board’s criteria for newborn screening conditions and to make a 
recommendation on the inclusion of SMA to the mandatory screening panel. The TAC 
unanimously recommended adding SMA to the panel. This recommendation was discussed by 
the Board at the June 12, 2019 meeting and supported the inclusion of SMA on the mandatory 
panel.  
 
The Board is proposing amending chapter 246-650 WAC to add a definition for SMA and to add 
the condition to the list of newborn screening tests to be performed by the Department.  
 
Overview and Background – Spinal Muscular Atrophy 
 
Spinal muscular atrophy (SMA) is a genetic disorder that results in the progressive degradation 
of the nerve cells in the spinal cord. SMA is caused by mutations of the survival motor neuron 1 
(SMN1) gene and inherited as an autosomal recessive trait, meaning that an individual needs two 
mutations to be affected (individuals with one mutation are carriers and clinically normal). This 
mutation diminishes the communication between the brain and the muscles and results in the 
weakening of the muscles. SMA affects approximately 1 in 15,000 individuals.  
 
 
Historically, people with SMA have been grouped into a SMA “type” based on the age they 
develop symptoms and the highest physical milestone they achieve without treatment. 
 

• Type 0: Untreated individuals with Type 0 SMA present with decreased fetal movement, 
joint abnormalities, difficulty swallowing and respiratory failure. Life expectancy is less 
than 6 months. 
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• Type I: Untreated individuals with Type I SMA will manifest weakness and respiratory 
insufficiency within the first few months of life and will never sit independently. 
Affected individuals pass away before 2 years of age. 

 
• Type II: Untreated individuals with Type II SMA develop symptoms between 6-18 

months of age and can sit, but never stand or walk. Life expectancy ranges from early 
childhood to adulthood dependent on severity of disease.  

• Type III: Untreated individuals with Type III SMA present with symptoms after 18 
months, through the teen years and are able to walk with assistance. They have a normal 
life expectancy. 

• Type IV: Untreated individuals with Type IV SMA present with muscle weakness after 
10 years; patients are usually ambulatory until 60 years of age 

 
The screening test for SMA is Quantitative Real-time Polymerase Chain Reaction (qPCR) on 
dried blood spots that looks for a deletion (missing section of DNA) on both copies of SMN1. 
There are six states in the U.S. that already screen newborns for SMA. 
 
The diagnostic test for SMA is a genetic test that looks for mutations in the SMN1 gene. Ninety-
five percent of people with SMA have deletions in both copies of SMN1, while the remaining 
5% have a deletion on one copy and a point mutation on the other copy of the SMN1 gene. The 
diagnostic test also determines the number of a related gene called SMN2. This is helpful 
because the more copies of SMN2 an individual has, the less severe their disease tends to be. 
 
Currently, there are two approved treatments for SMA, enzyme replacement therapy (Spinraza, 
or nusinersen) and gene replacement therapy (Zolgensma). Spinraza was approved by the Food 
and Drug Administration (FDA) in December 2016 for the treatment of all SMA types and ages. 
The treatment works to alter the SMN2 gene and increase production of SMN protein. Clinical 
trials supporting approval showed reduced mortality and increase in achievement of certain 
developmental milestones. Zolgensma was approved by the FDA in May 2019 to treat children 
less than two years of age with diagnosed SMA. This one-time intravenous injection aims to 
deliver a functional copy of the SMN gene to the motor neuron cells to improve muscle 
movement and function. Clinical trials showed significant improvement in patient’s ability to 
reach developmental motor milestones.  
 
SECTION 2: 
Is a Significant Analysis required for this rule? 
 
Yes, Board staff evaluated the proposed rule and determined it is a significant legislative rule as 
defined in RCW 34.05.328 and requires a significant analysis that includes a cost/benefit 
analysis.  
 

 
 
SECTION 3: 
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Clearly state in detail the general goals and specific objectives of the statute that 
the rule implements. 
The general goal of chapter 70.83 RCW is to detect as early as feasible and to prevent, where 
possible, heritable disorders leading to development disabilities or physical defects. The 
proposed rule implements the statute’s objectives by detecting SMA through a test performed on 
the blood spot specimen that is collected from every newborn within forty-eight hours of birth 
and submitted to the Department and reporting significant results from this screening to the 
newborn’s health care provider or family, in instances a provider is unable to be identified.  
 
 

 
 
SECTION 4: 
Explain how the Board determined that the rule is needed to achieve these 
general goals and specific objectives.  Analyze alternatives to rulemaking and the 
consequences of not adopting the rule. 
 
Performing population based screening is the most effective method of early identification of 
SMA to diagnosis and begin treatment earlier. Delaying diagnosis and treatment can lead to 
debilitating outcomes and possible early death. The Board and Department have proposed 
changes to chapter 246-650 WAC to include SMA in order to protect the public’s health, safety, 
and wellbeing through early detection of a debilitating genetic disorder. 
 
The Department and Board, upon assessment, determined there is no alternative to early 
screening. SMA may not be symptomatic in all newborns and waiting until such time that an 
infant becomes symptomatic increases the likelihood of disease progression. Treatment for 
SMA, which includes enzyme replacement therapy (Spinraza) and/or gene replacement therapy 
(Zolgensma), is shown to be most effective when administered earlier, such as prior to onset of 
symptoms. Without population based newborn screening and the resulting early diagnosis, only a 
small portion of babies with a positive family history will benefit from early identification and 
treatment.  

 
 
SECTION 5: 
Explain how the Board determined that the probable benefits of the rule are 
greater than the probable costs, taking into account both the qualitative and 
quantitative benefits and costs and the specific directives of the statute being 
implemented. 
 
Overview of Benefit-Cost Analysis for Spinal Muscular Atrophy (SMA)  
 
The following summary explains the benefit-cost analysis performed for adding SMA to the 
mandatory newborn screening panel. The calculations for this analysis were done in a 
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spreadsheet (available upon request) and describes the medical model for comparing the status 
quo, or a “No Screening Model” (upper section) with the SMA “Newborn Screening Model” 
(lower section). The analysis is from the health sector perspective, in which all costs for 
providing services are estimated, regardless of who pays the costs.   
 
Point estimates and ranges for input variables were derived from primary literature, data from 
states already screening for SMA, and consultations with expert clinicians. The model predicts a 
benefit-cost ratio of 14.74, meaning that for every dollar of costs to screen newborns for SMA, 
there will be approximately $14.74 worth of benefit. The model structure was developed during 
2019 by the Washington Newborn Screening (NBS) program.  
 
There is a good newborn screening test for finding newborns with SMA. One of the tricky things 
about SMA is that a positive screen cannot predict the onset and severity of disease. Also, some 
babies with SMA will be missed by newborn screening because they have a less common genetic 
variant. Those with SMA that meet clinical criteria may receive an antisense oligonucleotide 
drug that is delivered via intrathecal injection on a regular basis. More recently, a one-time gene 
therapy has been approved, and an oral medication is currently in clinical trials.  
 
We constructed an economic model to estimate the costs and benefits of NBS for SMA 
(Newborn Screening Model). The analysis compares these costs to what is happening now (No 
Screening Model).  
 
The first step is to estimate the number of newborns with SMA. We used information from 
Minnesota, New York and Utah’s screening programs to estimate the number of babies with 
SMA born in Washington State each year. We chose to use one year of babies born for this 
analysis. 
 
The next step is to find out which newborns will be diagnosed early and benefit from treatment. 
In the No Screening Model a small percentage of newborns will be diagnosed early because they 
have a family member with SMA (positive family history). We use the sensitivity of the NBS 
test to estimate the number of newborns diagnosed early in the Newborn Screening Model. The 
sensitivity is the ability of the test to correctly find the babies with SMA. Our model predicts that 
there will be about 5 babies with severe forms of SMA identified early each year through 
screening, compared to identification through family history only (estimated 0.56 babies 
identified). Next we compare the medical outcomes for early versus late identification. The 
mortality rates are the percentages of newborns we expect will die from SMA. There is a larger 
chance for death in late identified SMA cases compared to early identified cases.  
 
We have constructed what is called a decision tree. The next step is to march our way through 
each branch of the decision tree. To do this, we multiply the rates by the number of newborns 
affected to find out how many newborns have each of the medical outcomes. In the end, we will 
have estimates for the number of newborns that fall into each category (deaths and surviving 
individuals, for late and early identified, in NBS and status quo). 
 
Now is the time to compare each of the outcomes. First we add each of the death estimates 
together. We subtract the numbers of deaths in the Newborn Screening Model from the No 
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Screening Model to find the shift in numbers. This is the difference made by NBS.  For this 
model, each year NBS will save 0.63 newborns from dying (or about one life saved every two 
years). We also calculate the costs of treatment for the newborns identified early and late in both 
models and find the shift in costs.   
 
Next we assign a value to saving a life. The Federal Government makes estimates for the value 
of saving a life.  We used a range of $9.6 and $13.4 million to estimate the value of a life saved 
through NBS.  
 
We need to estimate how much the NBS program costs. Based on information from other state 
screening programs, we estimated that the test would cost $4.10 per baby. Screening tests are not 
perfect. This means that some babies who do not have SMA will have positive NBS results.  
They need follow up testing to rule out SMA (their follow up genetic test results will be normal). 
 
The next step is to add up all of the benefits and the costs (lives saved, treatment costs, newborn 
screening testing costs, and costs of false positive results). We divide the benefits by the costs to 
get a benefit/cost ratio. Our final result is 14.74, meaning that for every dollar of costs to provide 
SMA screening, there will be $14.74 worth of benefits.  
 
 
Technical Explanation of Model Parameters 
 
We chose numbers for a base case analysis: if we had several estimates from the published data, 
we either used an average or the middle value.  Following the base case is a sensitivity analysis 
that varies the parameters to give what we judge to be very conservative and moderately liberal 
estimates to see their impact on the benefit-cost ratio.  Note: the spreadsheet we used calculates 
the percentages and estimates, which have in some instances been rounded for simplicity.  
Subsequent calculations are unaffected by this rounding, so sometimes the numbers appear to not 
match perfectly. 
 
• Birthrate. This analysis is for a hypothetical birth cohort of 84,000 babies which is the number of 

babies expected to be screened per year in Washington State. This number is based on the number 
of births screened in Washington in 2018. 

• Prevalence. The prevalence used was 1 severe SMA case per 17,971 births which is the 
prevalence found among 233,625 babies tested for SMA by three newborn screening programs 
(MN, NY, UT). This predicts 4.67 babies born with severe SMA in Washington each year.  

• Percent of babies with SMA with a positive family history. These babies will be treated early in 
the “No Screening Model” because of a positive family history of SMA. The estimate for this 
parameter (12% - cell G5) was derived from demographics provided by the ENDEAR and 
NURTURE studies (1, 2). These babies are assumed to receive the same benefits of early 
treatment that babies screened at birth would enjoy (decreased mortality). 

• Sensitivity. The sensitivity, or the ability of the screen to correctly identify babies with SMA, is 
estimated at 94.5%. Since the most common newborn screening methodology for SMA is known 
to miss about 5% of cases with a point mutation instead of homozygous deletion, 95% is the 
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maximum sensitivity that could be achieved. To be conservative, we decreased the sensitivity by 
an additional 0.5% to account for any potential laboratory or specimen handling error. This 
sensitivity value predicts 4.42 true positives identified early and 0.26 false negatives (missed 
cases of severe SMA) per year. 

• Specificity. The specificity, or the ability of the screen to correctly identify babies who do not 
have SMA, is estimated at 99.99%. The value used is based on a Taiwan pilot study of newborn 
screening for SMA (3). This specificity value predicts 5.6 false positives per year: these are 
babies who need diagnostic genetic testing to determine the presence and copy number of SMN1 
and SMN2.  

• Difference in mortality: early vs. late treatment. For babies identified and treated with the 
antisense oligonucleotide drug early, the benefit is decreased mortality. In the NURTURE 
study, babies with SMA that were treated before the development of symptoms had a 0% 
mortality rate, or no deaths, after one year of follow-up. In contrast, infants who were 
treated after the development of symptoms in the ENDEAR study had a 16.25% mortality 
rate after one year of follow-up.  

• Treatment costs. The 10-year cost associated with the antisense oligonucleotide drug 
(nusinersen) and its administration is $3,600,551 according to the Wholesale Acquisition 
Cost of nusinersen and the Ireland National Centre for Pharmacoeconomics. While the 
primary treatment is the same for early detected and late detected infants, the late detected 
infants receive one less loading dose of nusinersen in year one, which is made up for in year 
2. In addition, approximately $35,000 a year in symptomatic care has been added to the 
treatment cost of late-detected infants; this includes respiratory, gastrointestinal, nutritional, 
and orthopedic care. Therefore, the treatment costs for late detected infants is $662,999.36 
for the first year, and $3,231,492 for years 2-9.  

 
The next step is to evaluate the differences between the models to quantify the benefits of 
screening. This is done by combining the mortality and treatment cost estimates and assigning a 
dollar value to the lives saved and the difference in early and late-detected treatment costs. 
  
• Deaths Averted. The total number of cases that are deceased or surviving for each model are 

compared; there are 4.01 surviving in the “No Screening Model” and 4.63 surviving in the 
“Newborn Screening Model.” The difference between the two models is 0.63 deaths averted 
per year.  

• Value of Lives Saved. The value of a statistical life is estimated at $9,600,000. This is per the 
U.S. Department of Transportation (4). The value of lives saved by newborn screening is the 
number of deaths averted multiplied by the monetary value of a statistical life. The model 
estimates yearly benefits of $6,011,503.32 for saving lives of babies with SMA.  

• Number of babies receiving: early vs. late treatment. By decreasing mortality, more babies 
survive to receive treatment in the “Newborn Screening Model”. In the “No Screening 
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Model, 0.56 babies receive early treatment, compared to 4.42 babies in the “Newborn 
Screening Model” that receive early treatment.  

• Difference in Treatment Costs. The 10-year treatment costs for all babies with SMA in the 
“No Screening Model” is $15,879,262, compared to $16,770,111 in the “Newborn Screening 
Model”. The model estimates an additional $890,849 in costs over a 10-year period of 
treatment for saving babies with SMA.  

• Total benefits. The total benefits ($5,120,654.15) are the sum of the value of lives saved and 
the negative savings in treatment costs through the implementation of screening.  

 
Costs are estimated next.  

•  Cost of screening. The estimated costs of RT-PCR analysis for SMN1 is $4.10 per baby.  

• Costs of diagnostic testing for false positives. Only the false positive babies are counted for 
diagnostic testing costs because the babies with SMA will have diagnostic DNA testing 
regardless. The cost for diagnostic testing is $518 per baby per Rhona Jack of Seattle 
Children’s laboratory.  

• Total costs for SMA newborn screening. The birthrate multiplied by cost per baby is 
$344,400.  

• Total costs for diagnostic testing of false positives. The number of false positives multiplied 
by the cost of diagnostic testing gives the total cost per year for the false positive cases 
outlined above of $2,901.  

• Total costs of Newborn Screening Model. The total annual costs of NBS for SMA are the 
sum of the costs of screening and false positives and are estimated to be $347,301.  

 
Finally, the ratio of benefits to cost is calculated. Any ratio greater than 1 signifies that the 
benefits outweigh the costs. 
 
• Benefit/Cost Ratio. $5,120,654 of benefits divided by $347,301 of costs yields a benefit/cost 

ratio of 14.74.  
• Net Benefit. The net benefit is the amount of money saved each year by adding screening, 

and is the total costs subtracted from the total benefits. $5,120,654 minus $347,301 gives a 
net benefit of $4,773, 352.  

 
After completing the base case benefit-cost ratio, we performed a sensitivity analysis to evaluate 
how the benefit-cost ratio changes when estimates for the parameters are varied. 

 
Sensitivity Analysis  
Table 1 contains three estimates for each parameter, the best guess estimate used in the base case 
followed by conservative and liberal estimates. Only one parameter was changed at a time to 
generate unique benefit/cost ratios for each of the scenarios.  
 



9 
 

 
 

Table 1: Sensitivity Analysis 

Parameter Base Case Conservative Estimate Liberal Estimate B/C Ratio Swing 

birthrate 79,000 84,000 89,000 14.75 to 14.74 

birth prevalence - 1 in: 20,367 17,971 15,575 13.01 to 17.01 

% with SMA family hx 7 12 17 15.65 to 13.86 

sensitivity 0.94 0.945 0.95 14.65 to 14.83 

specificity 0.9998 0.9999 1.000 14.62 to 14.87 

early ID mortality 0.00 0.00 0.05 14.74 to 14.69 

late ID mortality 0.08 0.16 0.33 8.91 to 26.58 

Drug Cost, Per dose $62,500.00 $125,000.00 $500,000.00 17.45 to -1.47 

Value of a life $5,400,000.00 $9,600,000.00 $13,400,000.00 7.17 to 21.6 

annual cost of 
symptomatic care for late-
onset cases 

$17,622.08 $35,244.16 $70,488.32 13.31 to 17.61 

cost of NBS test $2.05 $4.10 $6.15 29.24 to 9.86 

cost of false (+) $259.10 $518.20 $5,182.00 14.81 to 13.71 

 
These data show that the model is robust in all parameters. 
 
 
Break Even Points 
Table 2 contains the break-even point for each parameter. This is what the estimate would need 
to be, holding all other parameters constant, to decrease the favorable benefit/cost ratio to 1 
(meaning it is now not beneficial).  
 

Table 2: Break Even Points 
Parameter Base Case Break Even Point 

birthrate  84,000 Impossible 
birth prevalence - 1 in:  17,971 265,000 
% with SMA family hx  12 88.90 
sensitivity  0.945 0.1766 
specificity  0.9999 0.89 



10 
 

early ID mortality (%) 0.00 12.90 
late ID mortality (%) 0.16 Impossible 
Drug Cost, Per dose  $125,000.00 $443,000.00 
Value of a life  $9,600,000.00 $1,980,000.00 
annual cost of symptomatic 
care for late-onset cases  

$35,244.16 Impossible 

cost of NBS test  $4.10 $61.00 
cost of false (+)  $518.20 $850,000.00 

  
Conclusion  
Early identification of babies with severe SMA is critical to their survival. The mortality rate is 
greatly reduced with early treatment and medical costs associated with symptomatic care are 
avoided compared to babies treated after becoming symptomatic. This analysis used data from 
the primary literature, states currently screening for SMA, and expert opinion to quantify the 
costs and benefits for babies with early and late treatment. Using our best estimates for 
parameters, the benefit-cost ratio was 14.74, meaning that for every dollar of costs to provide 
SMA screening, we predict that there will be $14.74 worth of benefits. The sensitivity analysis 
showed that the model is not sensitive to most key parameters. 
 

 

 
SECTION 6: 
Identify alternative versions of the rule that were considered, and explain how the 
Board determined that the rule being adopted is the least burdensome alternative 
for those required to comply with it that will achieve the general goals and 
specific objectives state previously. 
Alternative 1: 
The Board considered not adding SMA to the required screening panel. Population-based 
newborn screening is the least burdensome alternative because it is the best way to ensure that 
newborns with these conditions are identified and can receive treatment before the condition 
advances to the point where it is untreatable. 
Alternative 2:  
The Board considered conducting screening only in instances where family history suggest the 
likelihood of a SMA diagnosis. This approach will miss instances where there is no family 
history of illness present and where biological parents have not undergone genetic testing for 
presence of gene mutations.   

 

 
SECTION 7: 
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Determine that the rule does not require those to whom it applies to take an 
action that violates requirements of another federal or state law.   
 
The rule does not require those to whom it applies to take an action that violates requirements of 
another federal or state law. 
 

 
 
SECTION 8: 
Determine that the rule does not impose more stringent performance 
requirements on private entities than on public entities unless required to do so 
by federal or state law. 
The rule does not impose more stringent performance requirements on private entities than on 
public entities.  
 

 
 
SECTION 9: 
Determine if the rule differs from any federal regulation or statute applicable to 
the same activity or subject matter and, if so, determine that the difference is 
justified by an explicit state statute or by substantial evidence that the difference 
is necessary. 
The rule does not differ from any federal regulation or statute applicable to this subject matter.  
 

 
 
SECTION 10: 
Demonstrate that the rule has been coordinated, to the maximum extent 
practicable, with other federal, state, and local laws applicable to the same 
activity or subject matter. 
There are no other applicable laws.  
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