
RESULTS
●● The second-to-least frequent condition out of the studied 36 population-condition 
combinations in current ACMG/ACOG guidelines was spinal muscular atrophy 
(SMA) in the African American population, with an estimated population-condition 
carrier rate 1 in 184 (0.5%).

●● Our analysis revealed 119 (>3x) additional population-condition carrier rates in 
excess of 1 in 184, suggesting that current guidelines are not consistently capturing 
reproductive risk across populations or conditions (Figure 1). 

●● Even if a more common guideline-condition is used as the threshold, many 
additional conditions meet the carrier rate criterion (Figure 2).

METHODS
●● We estimated the “population-condition carrier rates” of 176 
Mendelian conditions in a cohort of over 265,000 individuals 
undergoing routine expanded carrier screening. 

●● Self-reported ethnicity was used.

CONCLUSIONS
●● Many conditions have population-specific incidence comparable to SMA in the 
African American population—the second rarest population-condition pair currently 
recommended for carrier screening by both ACMG and ACOG. 

●● Expanding guidelines to include additional conditions with comparable or higher 
incidence in select populations would improve equitability of medical care across 
populations. The added complexity of three times more population-specific 
recommendations could be mitigated by adopting pan-ethnic expanded carrier 
screening as the recommended approach to carrier screening.

INTRODUCTION
●● Current ACMG and ACOG carrier screening guidelines for Mendelian conditions recommend pan-ethnic 
screening for cystic fibrosis and spinal muscular atrophy, motivated by the pan-ethnic incidence of the 
conditions. Population-specific guidelines exist for additional diseases due to elevated incidence.

●● We posited that disorders that are more common than those included in current guidelines should also 
be considered for carrier screening.
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1. cystic fibrosis

2. spinal muscular atrophy

3. alpha thalassemia

4. Hb beta chain-related hemoglobinopathy

5. Gaucher disease

6. hexosaminidase A deficiency

7. familial dysautonomia

8. Canavan disease

9. ABCC8-related hyperinsulinism

10. glycogen storage disease type Ia

11. Fanconi anemia type C

12. Usher syndrome type 3

13. mucolipidosis IV

14. Joubert syndrome 2

15. Niemann-Pick disease, SMPD1-associated

16. Bloom syndrome

17. maple syrup urine disease type 1B

18. glycogen storage disease type Ib

19. 21-hydroxylase-deficient congenital adrenal hyperplasia

20. GJB2-related DFNB1 nonsyndromic hearing loss and deafness

21. nephrotic syndrome, NPHS2-related

22. biotinidase deficiency

23. Wilson disease

24. Pompe disease

25. phenylalanine hydroxylase deficiency

26. Smith-Lemli-Opitz syndrome

27. USH2A-related disorders

28. congenital disorder of glycosylation type Ia

29. PKHD1-related autosomal recessive polycystic kidney disease

30. hereditary fructose intolerance

31. familial Mediterranean fever

32. Pendred syndrome

33. fragile X syndrome

34. methylmalonic aciduria and homocystinuria, cblC type

35. homocystinuria caused by cystathionine beta-synthase deficiency

36. short chain acyl-CoA dehydrogenase deficiency

37. carnitine palmitoyltransferase II deficiency

38. primary hyperoxaluria type 3

39. medium chain acyl-CoA dehydrogenase deficiency

40. primary carnitine deficiency

41. galactosemia

42. dysferlinopathy

43. EVC2-related Ellis-van Creveld syndrome

44. Krabbe disease

45. lipoamide dehydrogenase deficiency

46. FKTN-related disorders

47. NEB-related nemaline myopathy

48. inclusion body myopathy 2

49. tyrosinemia type I

50. PCDH15-related disorders

51. Bardet-Biedl syndrome, BBS1-related

52. argininosuccinic aciduria

53. mucopolysaccharidosis type I

54. calpainopathy

55. MYO7A-related disorders

56. Fanconi anemia complementation group A

57. LAMA2-related muscular dystrophy

58. RTEL1-related disorders
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