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With the advent of highly effective CFTR modulator therapy (HEMT), the prognosis and 

quality of life for those with cystic fibrosis (CF) has drastically improved with significant 
improvements in lung function, increased life expectancy, and reduced number of lung 
transplants performed.1,2 However, CF complications begin to manifest in utero, including 
meconium ileus and pancreatic dysfunction, and current FDA approval for HEMT such as 
elexacaftor/tezacaftor/ivacaftor (ETI) is only for those 2 years and older. Despite this, there are 
several documented cases of women taking HEMT during pregnancy with promising results of 
potential CFTR correction in utero, with reversal of developing meconium ileus and preservation 
of pancreatic function, though with substantial variation between cases.3-10 

In this study, eight mother and infant dyads were recruited, with each infant having the 
potential of being born with CF. Each mother was offered HEMT (to treat the fetus) and 
counseled on the potential benefits and risks. Records from routine care from prenatal, birth, and 
perinatal period were collected. While much current data on prenatal HEMT use has been 
reported on CFTR disease causing variants, we showcase its consideration in the context of three 
cases that have CFTR variants of varying clinical consequence (VCCs), G622D, Y1032C, and 
F1052V. 

Of the eight mothers, three intended to take HEMT, however only two were initiated on 
ETI due to complications with insurance approval. In one case of maternal ETI use, the infant 
was homozygous F508del with initial concerns of bowel obstruction on ultrasound, but after 
starting HEMT at 27 weeks, he was born without obstruction, though was pancreatic insufficient. 
However, after starting direct dosing of ETI at 12 weeks of age, his fecal elastase increased 
above threshold for pancreatic sufficiency, allowing him to stop pancreatic enzyme 
supplementation. In the other case with prenatal ETI treatment, the infant carried a CFTR VCC 
variant, Y10332C. Here, there was evidence of bowel obstruction, however after initiation of 
ETI at 26 weeks, the ultrasound findings resolved and there was no meconium ileus at birth. This 
patient had a more variable course after birth, being initially pancreatic sufficient, but then losing 
pancreatic function when administration of ETI through breastmilk (while the mother continued 
taking ETI) was stopped. However, when direct dosing of ivacaftor was initiated, the infant 
ultimately regaining pancreatic function. The third family who intended to use prenatal ETI but 
was unable due to insurance coverage, also had a child with a VCC variant, G622D. While this 
infant had signs of bowel obstruction on ultrasound and we were concerned this infant would be 
born with meconium ileus, the infant delivered without signs of bowel obstruction.  The infant 
had an intermediate sweat chloride and was diagnosed with CFTR related metabolic syndrome. 

These cases demonstrate that prenatal HEMT use is complex, with phenotype variability, 
insurance coverage, and potential risks and benefits all factoring into decision making. Outcomes 



of these cases ranged from successful reversal of developing meconium ileus to pregnancy 
termination. Further work is needed to collaborate with regulatory bodies and determine 
long-term outcomes. 
 

 
Figure 1. Laboratory Evaluation of Infants Who Received Prenatal HEMT. Change in sweat 
chloride, fecal elastase, lipase, and amylase plotted from birth until present with changes in 
HEMT dosing and administration noted by dotted lines.  



 

 

Dyad 
Race/ethnicity 

of parents 
Parental 

Mutations  US findings 
ETI 

initiation 

Resolution 
of US 

findings 
Clinical 
outcome 

ETI 
postnatally 

1 Non Hispanic, 
Black (Chinese 
Irish 
Jamaican)/ 
 Caucasian 
(English) 

F508del /  
1898+5G>T None - - 

+ NBS, + sweat 
chloride, 
pancreatic 
insufficient. 

- 

2 

Hispanic 
(Mexican)/ 
Hispanic 
(Mexican, 
Argentinian) 

F508del / 
F508del 

Bowel 
dilation & 
echogenicity 
at 23 weeks 

27 weeks No change 

Delivered at 35 
weeks. No 
meconium ileus.  
+ NBS, + sweat 
chloride. 
Pancreatic 
insufficient until 
direct dosing 
ETI. 

Via breast 
milk then 
direct 
dosing ETI 
at 12 weeks 

3 

Hispanic 
(Mexican)/  
Hispanic 
(Mexican) 

F508del / 
G622D 

Bowel 
dilation & 
echogenicity 
at 21 weeks 

- Worsened at 
34 weeks 

Delivered at 38 
weeks.  No 
meconium ileus. 
+NBS, 
intermediate 
sweat chloride. 
Pancreatic 
sufficient. 
Diagnosis of 
CRMS. 

- 

4 

Caucasian 
(German, 
Polish)/  
Caucasian 
(Swiss) 

Y1032C /  
1898+1G>A 

Bowel 
dilation & 
echogenicity 
at 22 weeks 

26+4/7 
weeks 

Resolved by 
35 weeks 

Delivered at 39 
weeks. No 
meconium ileus. 
– NBS, sweat 
chloride 
<30mmol/L.  
Initially 
pancreatic 
sufficient but 
lost pancreatic 
function (then 
regained with 
ivacaftor 
initiation). 

ETI via 
breast milk 

� no 
HEMT (5 
weeks – 3 

mo age) � 
direct 
ivacaftor 
dosing  

5 Caucasian 
(Portuguese, 
Italian, 
German) /  
Caucasian 
(Polish, 
German)-Asian 
(Japanese) 

F508del / 
2789+5G->A 
 

None - - 

Negative 
amniocentesis.  
Lost to follow 
up.  

- 

6 Caucasian/ 
Caucasian 

D110H /  
F508del None - - Termination. - 

7 Hispanic 
(Mexican)/  
Caucasian 
(Scottish, Irish) 

F508del /  
F311del None - - 

Cell Free DNA 
screen of low 
risk.  Healthy 
baby.  

- 



8 Caucasian 
(Armenian) / 
Caucasian 
(Armenian) 

F1052V/ 
F1052V None - - 

Healthy baby. 
Negative NBS. 
Sweat chloride 
<30 mmol/L. 

 

Table 1: Summary of 7 mother-infant dyads presented with option of prenatal HEMT.    
+ = positive, NBS = newborn screen, CRMS = CFTR related metabolic syndrome, ETI = ​

elexacaftor / tezacaftor / ivacaftor, CF = cystic fibrosis 
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