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Abstract

Cystic fibrosis (CF) causes chronic infections in the re-
spiratory tract and alters the digestive tract. This paper
reviews the most important aspects of drug treatment
and changes in the digestive tract of patients with CF.
This is a review of the literature, emphasizing the dis-
coveries made within the last 15 years by analyzing sci-
entific papers published in journals indexed in the Sci-
entific Electronic Library Online, Sciences Information,
United States National Library of Medicine and Medical
Literature Analysis and Retrieval System Online data-
bases, both in English and Portuguese, using the key
words: cystic fibrosis, medication, therapeutic, absorp-
tion, digestion. Randomized, observational, experimen-
tal, and epidemiological clinical studies were selected,
among others, with statistical significance of 5%. This
review evaluates the changes found in the digestive
tract of CF patients including pancreatic insufficiency,
constipation and liver diseases. Changes in nutritional
status are also described. Clinical treatment, nutritional
supplementation and drug management were classified
in this review as essential to the quality of life of CF pa-
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tients, and became available through public policies for
monitoring and treating CF. The information gathered
on CF and a multi professional approach to the disease
is essential in the treatment of these patients.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Cystic fibrosis (CF) has been studied in Brazil
and in many other countries. Digestive manifestations
may significantly compromise the nutritional status of
CF patients, leading to numerous symptoms. Supple-
mentation with enzymes, vitamins and nutrients is usu-
ally necessary. When infections are present, antibiotics
are necessary, and these infections are often multisys-
temic, involving the digestive tract. The pharmaceutical
assistance included in public policies, especially those
which are financed, and the constant incentive to study
the digestive manifestations in CF patients are essen-
tial, as without them, there would be infinite clinical
changes which would compromise patient survival.
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INTRODUCTION

Cystic fibrosis (CF) is a chronic progressive disease, it
exists in every ethnic group and it is equally common in
both sexes. The CF gene has been isolated, cloned and
sequenced, enabling the study of biochemical mecha-
nisms responsible for the physiopathogenesis of the
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disease. It also enables easier treatment of the patient’s
complications, such as the thick and viscous fluids which
obstruct the lungs, the pancreas and the biliary duct™,

The prevalence of CF varies according to ethnic-
ity, from 1/1800 to 1/5000 in Caucasians born alive in
Europe, in the United States and in Canada, 1/14000 in
Afro-Americans, and 1/40000 in Finland. It is considered
a rare disease among Asians and Africans. In Brazil, local
studies show variable statistical data which suggest an ap-
proximate incidence of 1/7000. The average lifetime of
CF patients has increased in the last few years, which is
the result of eatly diagnosis and specialized treatment in
the early stages of the disease!>".

The treatment of CF aims to clear the lungs using
acrosols and respiratory physiotherapy, and to maintain
nutritional status with nutrient supplementation and pan-
creatic enzymes. Recent medical advances have improved
survival, but with increased costs, especially when the dis-
ease has progressed and when hospitalization is required.
When infections are present, antibiotics are necessary,
usually due to clinical complications which are often
multisystemic, and involve the digestive tract™. Due to
many involved systems and the variety and chronicity of
the disease, a multitask approach is essential to help the
patients and their families to comprehend the disease and
undergo medical treatment!”.

The current therapy for CF includes the maintenance
of nutritional status, clearance of the pulmonary tract,
utilization of antibiotics and other medication, treatment
and monitoring of gastric, pancreatic and hepatobiliary
changes, in addition to dietary supplementation with hy-
percaloric and hyperproteic foods, and the utilization of
enzymes, minerals and vitamins™*”.

When chronic CF is diagnosed, with many clinical
manifestations, the continuous use of medication (antibi-
otics, bronchodilators, mucolytics) and related procedures
(respiratory physiotherapy, oxygen therapy, lung trans-
plantation, digestive enzyme replacement and nutritional
support) are required™”. Due to the chronicity and the
need for precautions in CF, the development of a Refer-
ence Center and the establishment of an organization
that involves family members is crucial, together with an
increase in cooperation between groups of CF patients
and other organjzationsl4’]l’lzj.

CF requires the continuous use of medication which
increases the average cost of treatment, and is too ex-
pensive for families. For that reason, CF patients and
their families have the right to receive government help
under the Unique Health System. The clinical record of
the Health Ministry guarantees access to alpha dornase
for pulmonary complications and pancreatic enzymes in
patients with pancreatic insufﬁciencym. There are many
deeds in every unit of the federation, including the Dis-
trito Federal, to promote early diagnosis and even pro-
vide special formulas such as the alimentary supplements
provided by Otrdinance number 94/1809, published at
the Distrito Federal in 2009,

In Brazil, the dedication to diagnosing CF during
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infancy is significant, with the use of programs for new-
born screening or sweat testing, It is known that early
treatment, including drug treatment, contributes to the
prognosis and survival of CF patientsmm.

The objective of this study was to review the most
important aspects of drug treatment and changes in
the digestive tract of patients with CF. We also aimed
to assess the pharmaceutical monitoring offered to CF
patients undergoing treatment by public agents from the
public health care system.

REVIEW OF LITERATURE

This review focused on CF literature over the last 15
years, and included scientific papers indexed in the data-
bases of Scientific Electronic Library Online, Sciences
Information, United States National Library of Medicine
and Medical Literature Analysis and Retrieval System
Online, using the key words: cystic fibrosis, medication,
therapeutic, absorption, digestion. Studies in English and
Portuguese were selected.

The survey focused on the major advances in the
understanding of CF during this period, both in under-
standing the disease and its treatment.

Articles that included at least one of the mentioned
key wotds wete selected. Controlled clinical studies were
included, as well as observational epidemiological studies
and meta-analyses, among others. Papers which did not
include information on the diagnosis of CF or adherence
to treatment were excluded as were experimental animal
studies and gene therapy studies and those published in
languages other than English and Portuguese.

RESULTS AND DISCUSSION

Physiopathology of the disease: overall symptoms

The manifestation of CF is very changeable and may ap-
pear in the neonatal period or later in life. Some patients
are completely asymptomatic for several years. The most
common clinical signs of CF include a chronic cough,
chronic diarrhea and malnutrition; however, the disease
can appear in other ways, and can affect multiple systems
and o1rgans[T K

Mutation of the CF gene causes absence or dysfunc-
tion of the cystic fibrosis transmembrane conductance
regulator (CFTR) protein, which works as a chloride ca-
nal in the apical membranes of epithelial cells. The CFTR
also affects the production of mucus, secretory granules
and intracellular organelles. This defect affects cells in
many organs, not all organs have similar clinical respons-
es, and different organs may be affected. Involvement of
the respiratory tract is associated with a higher death rate
and leads to death in 90% of patientsﬂs’zo].

The most common and important symptom which
affects the digestive tract is exocrine pancreatic insuffi-
ciency, characterized by chronic diarrhea with undigested
food present. A decrease in the secretion of sodium
bicarbonate reduces the efficacy of pancreatic enzymes
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Figure 1 Macronutrients and micronutrients essential for the recovery and maintenance of nutritional status in cystic fibrosis patients™. MCT: Medium

chain triglycerides.

and the precipitation of bile salts, which results in a more
acidic pH in the duodenum, contributing to malabsorp-
tion"".

The obstruction of pancreatic canaliculi by mucous
plugs prevents the release of enzymes into the duode-
num, which causes poor digestion of fat, proteins and
carbohydrates. Malabsorption is caused by pre-epithelial
dysfunction, which occurs after the rejection of non-hy-
drolysable nutrients in the lumen. Therefore, malnutrition
occurs due to inadequate food digestion and increased
energy needs (dietary recommendations) that are rarely
achieved by CF patients due to anorexia and recurrent
respiratory disease among other diseases"**"*,

The endocrine pancreas also undergoes changes and
the prevalence of CF related to glucose intolerance has
increased proportionally with the rate of survival. The
main cause of diabetes is damage caused to the pancreas,
leading to a decrease in insulin secretion. Diabetes in CF
patients results from microvascular and macrovascular
complications associated with accelerated lung deteriora-
tion, consequently increasing the death rate. Since nutti-
tion is critical in CF patients, blood glucose should be
monitored and the insulin dose should be adapted, with a
focus on adequate intake of nutrients” .

Symptomatic vitamin A and vitamin E deficiency has
been reported in patients with CF presenting with deficit
nutrient consumption and absorptionlzi’%].

Many newly diagnosed infants have low levels of one
ot more fat-soluble vitamins”** and due to the preva-
lence of fat-soluble vitamin deficiency, all infants with CF
should receive standard, age-appropriate non-fat-soluble
vitamins and vitamins A, D, E, and K as recommended
in the CF Foundation Consensus Report on Nutrition
for Pediatrics™.

Most patients who are vitamin deficient can be
treated adequately with the doses of fat-soluble vitamins
recommended in the CF Foundation Consensus Report
on Nutrition for Pediatric Patients"”.

Figure 1 shows relevant information on the nutri-
tional care of CF patientsm.

Among other events related to CEF, meconium ileus,
obstruction of the terminal ileum by thick meconium, is
the first signal of pancreatic insufficiency, which affects
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15% of babies. Therefore, treating patients with meco-
nium ileus is very important until proved otherwise"".

Early diagnosis and the treatment of complications
of the respiratory and gastrointestinal tract in CF can
lead to an improvement in the survival rate of CF pa-
tients. Those who live beyond the fourth decade have a
higher risk of developing additional diseases associated
with chronic manifestations; hence, patients with a higher
risk of chronic diseases should be monitored closely to
improve the chances of eatly diagnosism].

Figure 2 summarizes the majority of abnormalities

observed in the digestive tract of patients diagnosed with
CF from intrauterine life to adulthood.

Gastrointestinal disease

In CF patients gastrointestinal symptoms, such as nausea,
vomiting, malnutrition and indigestion are frequent. In
addition, gastroesophageal reflux disease, esophageal ade-
nocarcinoma, distal intestinal syndrome and cholelithiasis
are often seen in CF patientsm"’%].

There is increasing evidence to suggest that chronic
inflammation is present in the gastrointestinal tract of CF
patients. Some CF patients continue to have many severe
gastrointestinal symptoms despite conventional CF treat-

A recent publication indicated the presence of eo-
sinophilic esophagitis (EoE) in CF patients aged from
4, 12 and 15 years. Patients with CF may have clinically
persistent emesis, food aversion and failure to thrive. It is
possible that EoE has been underappreciated in CF due
to symptom ovetlap with other common gastrointestinal
disorders, including gastroesophageal reflux disease, in-
fections, medication side effects or others conditions” .

Because the symptoms in EoE are non-specific and
are also common in CF, when a patient with CF presents
with food avoidance, regurgitation, heartburn or dyspha-
gia, EoE should be considered, particularly if symptoms
do not respond to empiric treatment and if endoscopic
evaluation is contemplatedpw)].

Secretory cells of CF patients show modification in
their absorptive-digestive function in the gastrointestinal
tract and the entire digestive process is altered, which
results in malabsorption of nutrients, malnutrition and
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Figure 2 Summary of major abnormalities observed in the digestive tract of patients diagnosed with cystic fibrosis from intrauterine life to adulthood.

several gastrointestinal tract-related symptoms”™*!],

Abdominal pain is a common complaint in CF pa-
tients, and distal bowel obstruction syndrome and fibros-
ing colonopathy are characteristics of gastrointestinal
complications in CF patients. The main causes of epigas-
tric pain in patients with CF are gastroesophageal reflux
disease, biliary tract disease, pancreatitis and gastritis'**".

Among the frequently observed gastrointestinal mani-
festations, gastroparesis has been diagnosed by a variety
of methods and has been described by CF patients. Gas-
troparesis is a frequent complication of lung or heart-lung
transplantation. It is predominantly found in children and
individuals with severe deterioration of the pulmonary
tract™*,

After meconium ileus, the main area affected by distal
bowel obstruction syndrome (DIOS) is the right colon.
DIOS is more common in patients with pancreatic insuf-
ficiency. Several factors can trigger the syndrome, such as
dehydration, the use of medicines which interfere with
intestinal motility and pancreatic enzyme replacement.
The most common signs and symptoms of DIOS are
decreased defecation and colic pain in the right lower
quadrant. During clinical examination, a reduction in
intestinal peristalsis can be observed, with the possibility
of cessation at some point. In some cases, a mass in the
lower right quadrant can be palpated, which is related to
distention of the cecum and right colon',

Intestinal obstruction syndrome is similar to meconi-
um ileus; however, one of the differences between these
conditions is patient age. Intestinal obstruction syn-
drome is charactetized by the impaction of fecal residues
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in the terminal ileum and one of the precipitant factors
for obstruction is dehydration. This obstruction can be
total or pattial, and may cause symptoms such as abdomi-
nal distention, constipation, anorexia, vomiting, and early
satiety, which result in weight loss™.

Fibrosing colonopathy is another characteristic of CF,
and includes a change in the colon submucosa, inflamma-
tion, and progressive fibrosis associated with managing
the high doses of pancreatic enzymes. The clinical symp-
toms are pain and abdominal distention after ingesting
food, anorexia, difficulty in gaining weight and digestive
bleeding”**,

Pancreatic disease

The pancreas is one of the main organs affected by dys-
function of the CFTR. The exocrine pancreas is respon-
sible for producing enzymes for food digestion in the
intestinal lumen and exocrine pancreatic insufficiency is
a well-known complication of CF and leads to fat loss in
feces. Loss of function of the pancreas is associated with
every genotype of CFTR mutation, leading to pancteatic
insufficiency’ ™.

Pancreatic exocrine insufficiency (PEI) is considered
the main cause of intestinal malabsorption in CF, affect-
ing 85% to 90% of patients™, and if inadequately treated
high stool energy losses will occur, which is an important
determinant of energy imbalance and malnutrition®"

Intestinal malabsorption is usually of early onset:
signs and symptoms of maldigestion are often present
at birth, and in the majority of patients, during the first
years of life. At the time of diagnosis, at least 50% of in-
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Table 1 Fat-soluble vitamins used for supplementation in

cystic fibrosis patients™!

Vitamins Dosage Dosage
A 400-10000 UT (approximately 2240 pg) Daily
D 400-1800 UI (approximately 18 ug) Daily
E 50 mg (1 yr) Daily
100 mg (1- 10 yr)
180 mg (adolescents and adults)
K 0.3-0.5 mg Daily

fants identified by neonatal screening have PEI, and most
of those carrying severe CFTR mutations on both alleles
develop PEI during the first years of life® ™,

PEI is clinically characterized by weight loss or diffi-
culty in gaining weight, diarrhea with a greasy appearance
and malabsorption of fat-soluble vitamins A, D, E and K.
Thus, the supplementation of these vitamins is routinely
recommended, followed by blood examinations to man-
age the dose and the correct nutrients according to the
patient’s needs””**,

Vitamin D is of great interest in CF due to its role in
bone mineralization and its deficiency has been hypoth-
esized to play a role in the development of depression.
Hypovitaminosis is almost universal in patients with CF.
Insufficient levels are widely reported and is associated
with increasing age and obesity. Vitamin D screening and
supplementation should be considered in all children with
chronic illness, particularly those who are overweight[sg'&].
Table 1 shows treatments with fat-soluble vitamin

supplementation in CF patients'".

Hepatobiliary disease

The primary hepatic changes in CF involve a genetic
defect in the CFTR protein, leading to the production
of a thick biliary secretion, followed by biliary fibrosis™".
Cirrhosis, ascites, portal hypertension, esophageal varices
and bleeding are complications of hepatobiliary discase
associated with CF, and frequently affect teenagers and
adults™

This dysfunction is predicted to result in defective
(sluggish) bile flow, and is associated with a cholangio-
cyte-induced inflammatory response with activation and
proliferation of hepatic stellate cells, which results in
cholangitis and fibrosis in focal portal tracts' .

Approximately 5%-10% of CF patients develop mul-
tilobular cirrhosis during their first decade of life. Sub-
sequently, most tend to develop signs of hypertension
with complications, especially variceal bleeding. Annual
examinations are recommended to detect hepatic disease,
and when presymptomatic signs are present therapy with
ursodeoxycholic acid is recommended, which can prevent
disease progressionw’ég].

Cystic fibrosis-telated liver disease (CFLD) is defined
if at least 2 of the following conditions are present on
at least 2 consecutive examinations spanning a 1-year
period: (1) Ultrasound confirmed hepatomegaly; (2) Ele-
vated serum levels of alanine aminotransferase, aspartate
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aminotransferase, alkaline phosphatase, gamma-glutamyl-
transferase; and (3) Ultrasound abnormalities other than
hepatomegaly (i.e., increased, heterogeneous echogenicity,
nodularity, irregular margins, splenomegaly). An ultra-
sonographic pattern of simple liver steatosis does not
represent a diagnostic criterion. In the case of distinct
ultrasonographic signs of liver cirrhosis (Z.e., coarse nodu-
larity, presence of portal hypertension and rarefaction of
peripheral portal veins) and clinical signs (e.g., esophageal
varices, splenomegaly) of liver cirrhosis, CFLD patients
are classified as cirrhotics™”.

Liver disease can only be taken into consideration
if the physical examination is abnormal and abnormal
hepatic function persists, and the latter has to be proved
using ultrasound. If there are any doubts, a liver biopsy
is suggested. All patients with liver disease require to be
monitored annually to evaluate the progress of hyperten-
sion, portal cirrhosis or liver failure. Prophylactic mea-
sures for liver disease are nutrition monitoring, bleeding
prevention and variceal decompression. In liver trans-
plantation, deterioration of the organ has to be taken into
consideration, especially in children with hepatic dysfunc-

tion or advanced hypertension[ﬁgl.

Treatment

Treatment with pancreatic enzymes in patients with pan-
creatic insufficiency is associated with an increase in the
coefficient of fat absorption, a dectrease in bowel move-
ment frequency, an improvement in the consistency of
feces and weight gain. One of the aims of pancreatic
enzyme teplacement therapy is to abolish unpleasant gas-
trointestinal symptoms'™,

The response to treatment is individually evaluated,
and doses are adjusted according to nutritional status.
The use of antacids is recommended in patients taking
enzymes to increase bioavailability, although, there is
insufficient evidence to indicate whether there is an im-
provement in quality of life or survival™".

In young children whose fat intake is known to vary
with age, particular attention needs to be paid to fat mal-
absorption during pancreatic enzyme supplementation.
More importantly, young children often have difficulty
swallowing the available enzyme formulations, which may
lead to suboptimal compliance and treatment effects' .

The initial dose of pancreatic enzymes can be cal-
culated based on the weight of the patient taking into
consideration the dietary fat intake. 500 to 1000 U of li-
pase/kg is administered per main meal, the dosage can be
increased according to clinical signs, and the maximum
daily dose should not exceed 2500 U/kg per meal or
10000 U/kg per day of lipase'”.

Figure 1 summarizes pancreatic enzyme dosagem.

The guidelines recommend that if dose increases are
required, they should be increased with careful monitor-
ing of body weight and stool fat content. When con-
trolled clinical trials are designed to assess the safety and
efficacy of pancreatic enzyme replacement therapy, the
dose in terms of lipase units is usually limited to a level
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within the recommended range. However, in everyday
clinical practice it is possible that maldigestion is not
adequately controlled by the recommended doses in a
proportion of CF patients: these patients may, therefore,
require higher lipase doses™ ™.

The United Kingdom Cystic Fibrosis database in-
dicates that lipase dose often exceeds 10000 U/kg per
day for extended periods in clinical practice, both with
standard-dose and high-dose pancreatic enzyme prepa-
rations. These high-dose regimens appear to have good
safety and tolerability profiles, and fibrosing colonopa-
thy has not been reported in recent years. However, it
is essential that the safety and efficacy of higher doses
of pancreatic enzyme replacement therapy are fully ex-

lored, particularly in the long-term, clinical practice set-
ting[74’75].

There are several options for the treatment of EoE,
including pharmaceutical agents and dietary elimination.
Consensus recommendations advocate first-line treatment
with oral corticosteroids (eg., fluticasone, budesonide) or
dietary therapy depending on patient preference and ill-
ness severity .

Dietary therapy can be very effective in children if
culprit food allergens are identified, and recent data show
this to be effective including the elimination of offend-
ing agents (targeted elimination diet), or an allergen-free
diet consisting only of an elemental formula (elemental
diet)”“s].

The correction of steatorrhea is essential in CE In the
past, diets low in fat were recommended to try to reduce
steatorrhea. Currently, restrictive diets have been replaced
by hypercaloric diets rich in fat, which is a source of
energy, are more economical and their intake should be
encouragedm]. The dose and timing should be followed
very strictly, and patients should adhere to treatment. For
infants, apple juice or small quantities of milk are con-
sumed, and meals should be carried out in block in order
to benefit from the bioavailability of the entire quantity
of administered enzyme!”

Medium chain triglyceride fats should be included in
the standard dietary regimen used in the management of
any child with CF and failure to thrive. Their use is fully
justified due to clinical improvement and alleviation of
steatorrhoea’™.

In clinical practice, probiotics have been frequently
prescribed for patients suffering from diarrhea to protect
the body against pathogens[sﬂ.

A probiotic is a “live microbial food ingredient that,
when ingested in sufficient quantities, exerts health ben-
efits on the consumer”. Probiotics exert their benefits
through several mechanisms; they prevent colonization,
cellular adhesion and invasion by pathogenic organisms.
The strongest evidence for their clinical effectiveness has
been in their use for the prevention of symptoms of lac-
tose intolerance, treatment of diarrhea, and attenuation
of antibiotic-associated gastrointestinal side effects®".

Probiotics reduce the rate of pulmonary exacerba-
tions in patients and may have preventive potential for
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pulmonary deterioration in CF patients[&’w.

To ensure a continuous effect, probiotics and prebi-
otics need to be ingested daily. Favorable changes in the
composition of intestinal microbiota were observed at
doses of 100 g of food product containing 109 colony
forming units (cfu) of probiotic microorganisms and
doses of 5 to 20 g inulin and/or oligofructose, usually
during the administration period of 15 d. Thus, to be
of physiological importance to the consumer, probiotics
must teach populations greater than 106 to 107 cfu/g or
mL bioproduct[sﬂ.

The goal of nutritional therapy is to maintain the
ideal weight, reduce malabsorption and digestion and
control the intake of vitamins and minerals'!. CF patients
require diets with a high energetic rate (120% to 150% of
the regular daily need for weight, height and age), hyper-
caloric, high-fat and high protein, divided into 5-6 meals
a day and supplemented with vegetable oils such as me-
dium chain triglycerides. In cases where dietary treatment
does not result in weight gain, the diet can be offered in
small volumes, several times a day or administered in the
evening of through a nasogastric tube or gastrostomy.
Enteral tube feeding has been evaluated in pediatric and
mixed child and adult populations with CF, demonstrat-
ing positive outcomes post-insertion. The diet may be ad-
ministered through an infusion pump or gravitational and
it is recommended that the night diet reaches 40%-50%
of the daily energy requirements so that there will be re-
covery or maintenance of the nutritional state**"",

CF may include intestinal inflammation and CF pa-
tients have altered fatty acid metabolism characterized
by an imbalance in the arachidonic/docosahexaenoic
acid ratio in favor of the former, which can contribute
to an increase in inflammation. Recent studies indicate
that changes in fatty acid metabolism are responsible for
abnormalities, and dietary supplementation with fish oils
high in the omega-3 fatty acids, eicosapentaenoic acid
and docosahexaenoic acid may have an anti-inflammatory
effect™ !,

Various anti-inflammatory therapies, including dietary
omega-3 polyunsaturated fatty acids supplementation,
have been investigated in CF patients. The composition
of dietary omega-3 and omega-6 influenced the inflam-
matory markers in CF and dietetic integration seems to
improve clinical condition and the inflammatory pul-
monary and intestinal state in patients suffering from
CR9

With a partial bowel obstruction, intestinal disim-
paction is stimulated by hypertonic solutions, such as
N-acetylcysteine, polyethylene glycol or hypertonic
contrast, orally or by using probes. In cases of total ob-
struction the disimpaction is performed through enemas,
while keeping the patient hydrated. After the disimpac-
tion, pancreatic enzyme treatment should be included
in the preventive treatment in obstructive conditions,
administering lactulose, mineral oil, polyethylene glycol or
N-acetylcysteine to the patient. Prokinetic drugs may also
be helpful™.
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It is recommended that, in the case of fibrosing colo-
nopathy, there is a reduction in the enzyme dose associ-
ated with nutritional support with either semi-elemental
or elemental formulas according to the evaluation by the
nutritionist for nutritional enteral therapy, and if neces-
sary, associated with parenteral nutrition in the most
severe cases. In the case of digestive bleeding, a surgical
procedure is prescribed™*,

The treatment of liver diseases focuses mainly on pre-
venting disease progression which follows the sequence
of cholestasis, fibrosis and cirthosis. The maintenance
of nutritional status is a part of this treatment, and aims
to achieve and maintain the ideal weight of the patient,
reduce malabsorption and maldigestion and control the
intake of vitamins and minerals. Howevet, nutritional
treatment consists of enzyme replacement therapy, hy-
percaloric, high fat and micronutrient supplementation
diets'".

Supplementation with taurine has also been suggested
to improve the solubilization of lipid micelles by bile
acids. Tautine is a conditionally essential amino acid that
possibly improves the micellar phase of fat digestion. Pa-
tients with CI and severe steatorrhea, despite appropriate
enzyme therapy, showed a significant improvement in the
absorption of triglycerides, total fatty acids, and linoleic
acid while receiving taurine supplements. Taurine supple-
mentation could be a useful adjunct in the management
of patients with CF with ongoing fat malabsorption and
essential fatty acid deficiency”*”.

If CF patients also have taurine deficiency, this will
result in malabsorption of bile acid and will require treat-
ment with ursodeoxycholic acid (UDCA). The use of
UDCA can increase the need for taurine administration
for conjugation of bile acid””.

UDCA is the drug currently used in CF patients and
aims to slow the progression of liver disease. UDCA is a
hydrophilic drug and is not significantly concentrated in
bile. It has a hepatoprotective effect with rare collateral
effects reported”™ and is frequently used in CE. UDCA
inhibits the hepatic synthesis of cholesterol and pro-
motes the synthesis of bile acids, thereby restoring the
necessary balance between cholesterol and bile salts. The
suggested dose is 14-18 mg/kg per day, 2 to 3 times a day
up to 30 mg/kg per day™™,

Although it is one of the therapeutic options current-
ly used for early changes in the liver, the use of UDCA
as a preventive method requires further investigation as
there are insufficient data on its long-term use, although
adverse effects are rarely reportedm.

Liver transplantation may be necessary in patients
with progressive liver failure and/or evidence of major
portal hypertension in the absence of significant pulmo-
nary involvement””’,

Careful monitoring and treatment should be offered
to patients with CF associated liver disease (CFALD) and
portal hypertension as they may require supplemental
feeding by gastrostomy. However, this could lead to the
development of stomal varices, which is an unwanted
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complication. A recent study evaluated the risk of gas-
trostomy in a seties of seven children with CFALD and
portal hypertension. The research concluded that gas-
trostomy placement for poor nutrition in children with
CFALD and portal hypertension is safe and contributes
to improved nutritional and pulmonary outcome"”.

CF is a multisystem disease and therefore requires dif-
ferent input from different professional reference centers
for the treatment and monitoring of CF, supported by

public health policies.

CONCLUSION

CF has been extensively studied in Brazil and many other
countries. Digestive manifestations significantly com-

promise the nutritional status of the patient and lead to
numerous symptoms, organ deterioration, the need for
transplantation and resections which can worsen the mul-
tisystem disease.

Reference Centers with up-to-date medical teams to
monitor and treat CF patients and initiatives such as the
Brazilian Cystic Fibrosis Research Group can contribute
to the dissemination and standardization of information,
in addition to improving the quality of treatment.

The scientific literature contains an important variety
of drugs, including many that are available without charg-
es through programs from the Unique Health System,
Brazil.

The pharmaceutical assistance and the constant in-
centive to study digestive manifestations in CF patients
are essential, as without them, there would be infinite
clinical changes that would compromise patient survival.
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