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Abstract
Introduction: Food allergies and cystic fibrosis (CF) are complex diseases that may occur concomitantly.
Although this seems uncommon, several cases of simultaneous presentation have been observed in our
clinical practice. Given this, we developed an interest in observing the behavior of food allergies in CF patients
seen at a referral clinic for both entities.

Objective: The objective of this study was to determine the prevalence of food allergies in cystic fibrosis pa-
tients at the outpatient pediatric gastroenterology clinic of Gastronutriped IPS in Bogota between 2009 and 2013.

Methodology: This is a retrospective study of male and female patients diagnosed with CF and treated
at the Unit of Gastroenterology, Hepatology and Nutrition of Gastronutriped IPS between 2009 and 2013.
Patients’ ages ranged from newborns to 18 years old. We reviewed their medical records to determine whether
they also had been diagnosed with any type of food allergy.

Results: We found that 14.8% (n = 4/27) of the CF population analyzed presented diagnoses of food
allergy, although the clinical expressions of these allergies varied.

Conclusion: When gastrointestinal symptoms persist in patients with CF despite adherence to proper
treatment, it is essential to suspect other independent pathologies that may compromise the gastrointestinal tract.
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Cystic fibrosis (CF) is a recessive autosomal entity condi-
tioned by the mutation of a gene located in the long arm
of chromosome 7 which encodes for the cystic fibrosis
transmembrane conductance regulator (CFTR) and acts
as a chlorine channel. When it undergoes modification, the
transport of ions in the epithelium is altered including the
epithelium of air passages and the pancreas (1-6). More than
1,800 mutations of the CFTR gene have been detected, but
Delta F508 is the most common. It is found in 70% of CF
patients (2, 8). Altered transport of ions through the api-
cal surface of the epithelial cells is generated as a secondary
effect of this mutation. This prompts the thickening of epi-
thelial secretions resulting in a viscous surface. Similarly, it
results in reduction of the action of mucociliary transport

and beta-defensins which are local defense mechanisms and
in increased pro-inflammatory activity (8).

Cystic fibrosis compromises the health of about 30,000
children and adults in the United States and around 80,000
individuals worldwide. In Colombia, exact figures are not
available as data are under-recorded. In the year 2011,
Vasquez documented that the incidence of cystic fibro-
sis in Latin-America is about 1 in 5,000 to 1 in 8,000 live
births out of which about 500 patients were diagnosed in
Colombia (9).

CF may express itselfin the classical manner or in an atypi-
cal way depending in part on the mutation responsible for
the ailment. The typical form involves the lungs and includes
malnutrition, malabsorption syndrome with steatorrhea and
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islinked to meconium ileus. The atypical form leads to mani-

festations such as pancreatitis and bronchopulmonary dis-

ease, but with pancreatic sufficiency. Sweat electrolytes may
or may not be altered sometimes resulting in late diagnosis.

Inflammation of the paranasal sinuses and the nasal mucosa

has been found in 74% to100% of patients, and nasal polyps

have been found in in 6% to 44% (8).

Patients suffering from CF may present non-specific
gastrointestinal symptoms such as intolerance to certain
foods, failure-to-thrive, abdominal pain, and nausea and
vomiting. These are generally associated with CF co-mor-
bidities such as malabsorption, distal intestinal obstruc-
tion syndrome (DIOS), gastroesophageal reflux disease
(GERD), and bacterial overgrowth (7). Nevertheless, in
some cases gastrointestinal symptoms might lead to the
suspicion of food allergies for which differential diagnosis
should be considered although it is feasible that the patient
suffers from both ailments. Nevertheless, in the scientific
literature there have been few reports of this (7).

Food allergies have a wide variety of symptoms. They
may compromise different organs such as the skin which
manifests as itching, erythema, hives, angioedema, derma-
titis; the gastrointestinal tract which manifests as nausea,
vomiting, dysphagia, diarrhea, abdominal pain, colic, con-
stipation, and rejection of food; or the air passages which
manifests primarily as rhinoconjunctivitis and asthma.
They can affect nutritional status through malnutrition
and failure to thrive, and they may even induce anaphylaxis
with serious high risk to the patient ‘s life (15).

In other words, food allergies presents a broad spectrum
of gastrointestinal and nongastrointestinal manifestations.
They can be placed into three groups in accordance with
the triggering immune mechanisms:

1. Manifestations mediated by immunoglobulin E (IgE)
which have acute onsets and compromise more than
one organ including the skin (hives and angioedema),
the respiratory system (rhinoconjunctivitis and
asthma), and the gastrointestinal tract (nausea, vomit-
ing and diarrhea).

2. Non-IgE-mediated reactions which have late onsets
and chronic evolutions. These reactions include entero-
colitis and proctocolitis.

3. Mixed IgE and non-IgE-mediated reactions which have
late onsets and which may manifest as atopic dermatitis
or as eosinophilic gastroenteropathies (4).

The incidence of food allergies is still uncertain; a preva-
lence of 52 cases/100,000 people is estimated in the United
States, with similar numbers in Europe. A review of the sci-
entific literature indicates that food allergies affect between
1% and 10% of the population, and that 8% of children have
the disease: 2.4% present allergies to a wide range of foods,

and 3% experience severe reactions. In addition, it has been
observed that prevalence is increasing over time (10). One
of the difficulties in calculating the incidence of food aller-
gies is that the entity cannot always be clearly differentiated
from other disorders such as the hypereosinophilic syn-
drome, connective tissue ailments, celiac disease, Crohn’s
disease, parasitic infections, and drug hypersensitivity (7,
12, 13). Other factors that affect the calculation of preva-
lence include definitions of allergy, populations studied,
methodology employed, geographic variations, ages and
food exposures (10, 14, 15).

The most common allergens affecting pediatric patients
include cow’s milk (2.2%), peanuts (1.8%), nuts (1.7%),
soy, eggs, wheat, fish and sea food (10). Nevertheless,
depending on the individual, practically any kind of food
can have the potential to sensitize. In general, when a child
initially presents an allergy to milk, eggs, wheat or soy, the
allergy or allergies are very likely to resolve while allergies
to peanuts, nuts, fish and sea food tend to persist (10).

Risk factors that influence sensitization and/or develop-
ment of food allergies itself are male gender, ethnic group
(greater risks for Asian children and African children than
for white (Caucasian) children), genetics (family asso-
ciation, HLA and specific genes), atopy (comorbidity with
atopic dermatitis), vitamin D deficiency, fat intake pro-
file (low consumption of omega-3 polyunsaturated fatty
acids), low consumption of antioxidants, use of antacids
(due to reduced digestion of allergens), obesity (basic
pro-inflammatory state), and extreme hygiene practices.
Timing and route of exposure to food allergens are also fac-
tors because when the entry of allergens is delayed, the risk
of developing an allergic reaction is increased.

Atopic diseases related to food allergies include
asthma, atopic dermatitis, allergic rhinitis and sinusitis.
Radioallergosorbent tests (RAST), assays with marked
enzymes and skin tests are the most common diagnostic
tests. When required, upper and lower endoscopy may also
be used (7).

Treatment should be individualized according to the
type of food allergies documented and diagnosed for each
patient. For example, eosinophilic esophagitis should be
managed pharmacologically together with an elimination
diet designed according to the severity of the patient’s con-
dition, availability of medication and the physician’s experi-
ence. An elimination diet is easier and more effective if the
responsible allergen has been detected. When the allergen
has not been identified with ImmunoCAP from blood
and/or skin tests, the most frequent allergens such as milk,
eggs, soy, wheat, peanuts-nuts, fish, and sea food should be
progressively restricted depending on medical criteria (7).

Since the symptoms of food allergies can be quite non-
specific, and since food allergies may have symptoms in
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common with symptoms of CF, a diagnosis of food aller-
gies may not be made. For patients suffering from CF who
reject feeding, fail to thrive, or have persistent symptoms
that cause emesis, regurgitation, heartburn or dysphagia
despite treatment and adherence, the possibility of food
allergies such as eosinophilic esophagitis should be consid-
ered. On occasion, an endoscopic procedure with a patho-
logical study is required in order to confirm or rule out such
a diagnosis (7, 12, 13).

Patients suffering from CF who are diagnosed with food
allergies may require medication in addition to the basic
CF therapeutic regime. This can become complicated.
For example, if corticoids are needed they can negatively
impact the adrenal axis and bone health which are usually
already affected by CF (11).

In general terms, patients with food allergies and CF have
even greater nutritional risks which makes a multidisci-
plinary monitoring approach imperative even if it requires
implementing it by way of telemedicine (16).

The Gastroenterology, Hepatology and Pediatric
Nutrition Unit of Gastronutriped, IPS in Bogota has diag-
nosed, followed up and supported children suffering from
CF in Colombia since 1966. Because of the appearance of
food allergies in some of these patients, we developed a
growing interest in collecting all reliable data on patients
with both ailments in order to determine the prevalence of
this combination in our unit.

METHODOLOGY

Thisisaretrospective study of male and female patients diag-
nosed with CF and treated at the Unit of Gastroenterology,
Hepatology and Nutrition of Gastronutriped IPS between
2009 and 2013. Patients’ ages ranged from newborns to 18
years old. Patients with malabsorption syndrome, etiolo-
gies other than CF, metabolic syndrome related to CFTR,
and unconfirmed illnesses were excluded.

MATERIALS AND METHODS

Digital and paper medical records and nursing registry
entries between the years 2009 and 2013 for patients diag-
nosed with CF and registered in Gastronutriped’s data base
were reviewed.

The following variables were taken into consideration:
age at diagnosis, initial symptoms, electrolyte values in
sweat, acid steatocrit (These measurements were taken
during follow-ups except for one which was documented at
the first instance,), fecal elastase, genetic testing for cystic
fibrosis and data from other studies such as hepatobiliary
ultrasound, abdominal CT scans, initial diagnoses, pulmo-
nary involvement, pancreatic involvement, hepatobiliary
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involvement, enzyme replacement therapy, food allergy
diagnoses, type of allergy, endoscopy, pathological studies,
skin tests and InmunoCAP testing. The data obtained was
entered into a Microsoft Excel database for further analysis
and investigation.

RESULTS

Records of 30 patients from 2009 to the present were found.
The illness was ruled out in one case, another diagnosis
remains unfinished, and one patient has a metabolic syn-
drome related to CFTR. Hence, the final sample included
27 patients (Table 1).

Table 1. Genetic mutation of CF in patients seen at Gastronutriped.

Results of genetic testing N=12
DF508 Homozygous 5(41.6%)
DF508 Heterozygous 1(8.3%)
DF508/DI507 1(8.3%)
DF508/R1162X 1(8.3%)
DF508/W1282X 1(8.3%)
G542X 1(8.3%)
Negative 2 (16.6%)

The primary initial diagnosis was CF in 70.3% of the
patients (19/27). 77.7% (N=21/27) of the group pre-
sented pulmonary involvement, 100% presented pancre-
atic involvement and 62.9% (N=17/27) have some degree
of liver involvement.

Age at the time of diagnosis of CF was known for 20 of
the 27 patients. The minimum age at diagnosis was less
than one month and the maximum age at diagnosis was 13
years with an average age 3.6 years.

Although initial symptoms were manifold, 11 (42%) of
the 27 children had no record of initial symptoms. Four (4)
patients were monosymptomatic while the rest reported
two or three symptoms. The most frequent symptom was
rectal bleeding followed by meconium ileus and malnutri-
tion (Figure 1).

Results from iontophoresis, the gold standard of pathol-
ogy tests, were found for 15 patients (N=15/27, 55%) 13
of whom tested positive 86.6% (N=13/15). For 11 patients
(N=11/27, 40.7%) records of a second test were found.
Of these nine patients 81.8% (N=9/11) tested positive.
Because of the diagnostic protocols for this pathology, it is
more than feasible that 100% of the children may have had
one or two iontophoresis tests. For this reason, we consider
that this test was under recorded.

Out of 27 patients, only 12 had records of genetic test-
ing. The most frequent mutation was Delta FS08 which was
found in 10 of the 12 patients (83.2%).

Original articles



Iniitial Symptoms

Number of patients

Enterorrhagia
Meconium ileus
Diarrhea

Malnutrition
Pulmonary Symptoms
GERD

Hepatic Steatosis
Low birth weight

Constipation
Vomiting
Anemia

Jejunal Atresia
Growth failure

Eating Disorder
Acute Pancreatitis
Abdominal pain
Medical history of CF

Figure 1. Innitial syptoms in patients suffering from CF.

Acid steatocrit data was obtained for 18 patients. There
were normal values in 83.3% (15/18) of the sub-sample.
All but one were part of a follow-up. Figures for fecal pan-
creatic elastase which is a first rate indirect test of pancre-
atic exocrine insufliciency were found for four patients.
Levels recorded were <185, 140, 197, <100ug/g while the
normal reference level is >200pg/g. Hepatobiliary sono-
grams were found in the medical records of 21 of the 27
patients. Findings ranged between normal and hepatic ste-
atosis (Figure 2).

(] Hepatic Steatosis

[ Normal Ultrasound

I Excluded
Gallbladder

Figure 2. Patients with CF and altered findings in hepatobiliary
ultrasound.

Among the 27 patients with confirmed CF diagnoses,
four presented concomitant food allergies. This represents
aprevalence of 14.8% in four years of monitoring. The clini-
cal expressions of CF and food allergies included one case
of eosinophilic proctocolitis, one case of atopic dermatitis
due to allergy to cow’s milk protein, one case of atopic
dermatitis that tested positive with RAST for egg whites,
oranges, avocados, pears and fish, and one case of enteropa-
thy associated with an allergy to cow’s milk protein.

DISCUSSION

Literature on cystic fibrosis concomitant with food aller-
gies is scarce. A 1994 study by Lucarelli et al. is the oldest
article found in our search (11). It described 20 patients
who had recently been diagnosed with CF who had persis-
tent gastrointestinal symptoms and/or whose nutritional
status did not improve despite adequate diet and enzy-
matic supplement. As a result, it was suspected that these
were cases of CF associated with food allergies. A diet that
eliminated cow’s milk and egg proteins was tried for 4 to
6 weeks. It resulted in improvement in the gastrointestinal
symptomatology especially in reducing diarrhea and begin-
ning weight gain. The reintroduction of the allergens was
related to relapses of the symptoms (11). Unfortunately,
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the article did not specify whether endoscopic studies
had been performed nor did it specify the type of clinical
expression of the food allergies.

In 2013, Goralsky published a report about 3 patients
(7). The first was a 15 year old female patient who had been
diagnosed with CF and pancreatic insufficiency. Although
her nutritional status was good, her abdominal pain, nausea
and periprandial vomiting persisted despite treatment with
proton pump inhibitors (PPIs). She was diagnosed with
cholelithiasis and subsequently underwent a laparoscopic
cholecystectomy, but her symptoms did not improve. She
began to lose weight, so additional studies were done. An
esophagogastroduodenoscopy and subsequent pathological
tests showed an eosinophil count of 35 per field which was
consistent with eosinophilic esophagitis. This was treated
with budesonide which led to a resolution of her symptoms.

The second case was a 4 year old girl with pancreatic
insufficiency, poor nutritional status and clinical suspicion
of gastroesophageal reflux disease. She was treated with
PPIs but developed a severe aversion to food related to
severe dysphagia. Macroscopic findings from an esopha-
gogastroduodenoscopy were compatible with eosinophilic
esophagitis, and the pathology report showed more than
50 eosinophils per field. Subsequently allergies to soy, peas
and grass were confirmed and treated with budesonide and
elemental formula.

The final patient was a 12 year old boy suffering from CF
who had characteristics that were similar to the other two
cases: recurring abdominal pain, poor food intake, and per-
sistence of the symptoms in spite of treatment with PPIs.
The pathology report following an esophagogastroduode-
noscopy revealed 40 eosinophils per field with evidence of
allergies to peanuts, eggs, soy, wheat and corn. The patient
was treated with budesonide and elemental formula which
led to an improvement of his symptoms.

The study’s conclusion emphasizes the importance of
performing differential diagnosis in patients with CF whose
development is torpid. These authors’ study is the first for-
mal report of a relation between CF and food allergies (7).

CF and food allergies are two entities with different
physiopathology mechanisms which suggests that the
pathogenesis of CF does not superimpose over food aller-
gies even though they may be simultaneously present in the
same individual. Since the overall prevalence of atopic dis-
ease has increased in the general population, food allergies
should be considered when there are documented manifes-
tations of atopy in any patient with CF especially when gas-
trointestinal symptoms persist after diagnoses have been
ruled out (7). The complexity of both diagnoses and the
presence of unspecified gastrointestinal symptoms which
may be common to both entities must always be consid-
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ered in deferential diagnosis and should never lead to their
exclusion because, as it has been shown, they may coexist.

As outlined above, it is feasible for a patient to suffer from
a chronic inherited disease with multisystemic involve-
ment while simultaneously having other coexisting gastro-
intestinal entities whose pathophysiological mechanism
is independent. Similarly, concomitant immune-based
comorbidities such as dermatitis herpetiformis (DH) and
celiac disease that condition inflammatory responses have
been observed. The latter, involves complex interrelations
between autoimmune factors such as the predisposition
of the human leukocyte antigen (HLA), HLA-DQ2 and
DQS8, genetics and the environment. In addition, patho-
genic autoantibodies in both celiac disease and DH are
predominantly of the IgA class with the IgG type gaining
importance when there is a deficiency of the former (19).

We found that in the Gastronutriped sample of 27 CF
patients from 2009 to the present, the prevalence of food
allergies was 14.8% (4/27 patients). Those food allergies
had diverse clinical expressions.

The patients recorded in Gastronutriped were treated
according to international guidelines and with the experi-
ence gained during years of working with patients who
have had both fibrosis and food allergies. We have obtained
positive results in the resolution of symptoms and in patient
weight gain. These types of entities, whether they are pres-
ent separately or together, represent a challenge for the cli-
nician, the family and the patient especially because of the
complex treatment and strict monitoring that is required.

For patients suffering from CF, it is necessary to research,
confirm and discard other entities such as food allergies.
This is particularly important for those patients whose gas-
trointestinal symptoms do not improve depstie adequate
handling and adherence to treatment.

CONCLUSION

It is crucial to suspect other pathologies in any patient
suffering from CF when gastrointestinal symptoms per-
sist despite adequate treatment and treatment adherence.
Other clinical entities such as food allergies should be
considered. This requires clinical diagnosis and confir-
mation with high and low endoscopy, measurement of
specific IgE for allergens, skin tests and/or allergen chal-
lenges. Although the treatment for food allergies depends
on clinical expression, in the majority of the cases it only
implies elimination of allergens from the diet. This treat-
ment, if correct, will contribute to improvement of gas-
trointestinal symptoms, and even skin and respiratory
symptoms, and will positively affect the patient’s health
and quality of life.
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