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CYSTIC FIBROSIS: 

 Autosomal recessive disorder 

 Cystic Fibrosis Transmembrane Conductance 
Regulator = CFTR 
o ATP binds to it  conformational change 

 chloride channel opens up   sodium 
and water follows chloride  

o In CF, chloride is unable to be transported 
across membrane  sodium and water 
can’t follow  affects mucus hydration  

CFTR MUTATATION CLASSES: 

CFTR CFTR PROTEIN OUTCOME 

Class I Protein synthesis defect 
(premature stop codon) 

Little to no CFTR 
on cell surface  
no or little 
chloride 
transport  
mucus layer is 
quite thick 

Class II Protein folding or 
trafficking defect  

Class III Gating defect that impairs 
opening of the channel 

Class IV Structural defect that 
decreases Cl- conductance 
(ex// narrowing of 
channel) 

Some chloride 
transport; in 
some mutation 
pairs, it can 
almost be at 
normal function  

Class V Splicing defect that results 
in a reduced number of 
functional CFTR at cell 
surface 

Class VI Decreased stability of 
CFTR resulting in 
increased cell surface 
turnover and CFTR 
degradation  

Depends on what 
mutation it is 
combined with  

 

DIAGNOSIS: 

 Sweat test: Gibson Cooke procedure 

Sweat Chloride Diagnosis 

< 30 mmol/L Negative 

30 – 60 mmol/L Borderline < 6 mo 

40 – 60 mmol/L Borderline > 6 mo 

> 60 mmol/L Positive  

 

 Newborn Screening (NBS): immunoreactive 
trypsinogen (IRT)  

 Enzyme released by pancreas 

 If elevated, is an increased risk for CF  
 

 Fecal Elastase: test for pancreatic function 

 Pancreatic insufficiency (PI) = deficient 
fecal elastase (measured in stool) 

Fecal Elastase Pancreatic Function 

> 200 ug/g  Normal 

100 – 200 ug/g  Mild – mod exocrine PI 

< 100 ug/g  Severe exocrine PI 

 

CYSTIC FIBROSIS PRESENTATION: 

Sinuses  Sinusitis 

 Nasal polyps 

Lungs   Airway obstruction 

 Bronchiectasis 

 Pneumothorax 

 Hemoptysis 

Liver  Obstructive biliary tract disease 

Pancreas  Enzyme insufficiency 

 Insulin dependent diabetes 

Small 
intestine  

 Meconium ileus 

 Distal intestinal obstruction syndrome 

 Rectal prolapse 

Reproductive 
tract 

 Male infertility (congenital absence of 
vas deferens) 

Skin  Sweat Cl- > 60 mmol/L 

 

PHARMACOKINETICS IN CF: 

A  ↓ NaHCO3 secretion, ↓ gastric pH 

 Delayed gastric emptying 

D  ↑ Vd 

M  ↑ hepatic blood flow 

 Induction of hepatic enzymes 

E  ↑ GFR 

 ↑ tubular secretion 

 ↓ tubular reabsorption  

BOTTOM LINE: CF patients need higher doses and 
increased dosing frequency  
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PANCREATIC INSUFFICIENCY: 
 

PATHOGENESIS: 
1. Thick mucous blocks pancreatic duct 
2. Impaired pancreatic enzymes & 

bicarbonate secretion into duodenum 
3. Progressive pancreatic damage and 

atrophy  

S/S: 

 Fat malabsorption 

 Oily, large, foul smelling stools 

 Malnutrition 

 Poor weight gain 

 Fat soluble vitamin deficiency  

GOALS OF THERAPY: 

 Increase and optimize absorption of 
fats, nutrients & fat soluble vitamins 

 Normalize bowel movements 
o Normalize frequency 
o Decrease steatorrhea 

 Optimize growth & weight gain  

PANCREATIC ENZYMES: replacement therapy to supplement 
pancreatic enzymes (lipase, amylase, protease) 

 Coated enzymes: bypass acidic stomach  enters duodenum 
where enzymes are released in the basic pH 

 Non-coated enzymes: used only for patients on tube feeds 
o Crushed & suspended in water  added to feeds to 

predigest the feed prior to administration 
 
 
 
 
 
 

DOSING: 

 500-2500 units of lipase/kg/meal  
o Half the standard dose for snacks 
o MAX: 10000 units lipase/kg/meal (from all meals & 

snacks) 

 Enzymes active for 2 hours after ingestion 

 Dosing varies based on pt reported symptoms (stool), 
growth parameters  

 
NOTE: number after product represents “x” thousand units of 
lipase (ex// ECS8 = 8000 units of lipase per cap) 

ADVERSE EFFECTS: 
Dose too high Dose too low 

 Constipation, impaction 

 Mucosal irritation 

 Fibrosing colonpathy  colonic strictures 
(high dose, long term) 

 Hyperuricemia and hyperuricosuria 

 Steattorhea, 
diarrhea 

 Abdominal 
pain  

 Perianal irritation (especially if in diapers) 

 Mouth ulcers  

 Allergy/hypersensitivity to porcine (pork) protein 

 Do not store in heat  enzyme activity higher 

 Do not take with milk products (alkaline = released earlier) 

FAT SOLUBLE VITAMINS: Vitamins A, D, E, K 

 Newborns start combination ADEK products AFTER ALBUMIN IS NORMALIZED 

 Albumin is a marker for retinol bind protein, which binds vitamin A  

 Without RBP, high vitamin A  pseudotumor cerebri 

 NOTE: MVW Complete Formulation from USA is approved through Health Canada Special Access Program 

 No ADEK product in Canada because K > 1 mg = Rx  

 Covered by PharmaCare Plan D 

 Nutritional parameters monitored annually (unless otherwise indicated) 

SALT SUPPLEMENTATION: REQUIRED for 
replacing salt losses (sweat) & for growth 

 Home-made recipe salt solution 
provided for babies 

 Older children & adults supplement 
by salting foods 

 Sodium chloride capsules (1g /cap) 
for hot weather / activity 

 
DOSE: 2-4 mmol/kg/day 

 Monitor urinary Na: > 30 mmol/L 

IMMUNIZATIONS: 

 All routine immunizations 
o Additional pneumococcal conjugate vaccine at 6 months (Prevnar-13) 
o Pneumococcal polysaccharide vaccine > 2 years (Pneumovax-23) 

 Annual influenza vaccine (> 6 months) 

 Respiratory Synctial Virus (RSV) prophylaxis – Palivizumab (Synagis)  












