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Cystic fibrosis is detected with increasing frequency in older
children, adolescents, and even young adults. The quality of
life and longevity in patients with cystic fibrosis is more favor-
able the earlier a diagnosis is made and a therapeutic regimen
begun. This report presents and reviews five cases in which
the diagnosis of cystic fibrosis was made after the age of six
years. Emphasis is placed on the variability of presenting signs
and symptoms and the problems that can arise in confirming a
suspected diagnosis of cystic fibrosis.

Cystic fibrosis is now recognized with increas-
ing frequency in older children, adolescents, and
even young adults which means that many patients
escape detection in early childhood. For children
with cystic fibrosis, the quality of life and sub-
sequent longevity is proven to be more favorable
the earlier a diagnosis is made and available
therapy initiated.1 The purpose of this commu-
nication is to discuss the problems that often arise
in making an early diagnosis of cystic fibrosis and
to emphasize the variability of presenting signs
and symptoms of the disease depending on the de-
gree of involvement of the various organs and
glandular systems.

Cystic fibrosis is a hereditary disease in which
there exists a generalized dysfunction of the exo-
crine glands. The organs and glandular systems in-
volved include the pancreas, respiratory system,
salivary glands, gastrointestinal tract, paranasal
sinuses, reproductive tract, and the sweat glands.

Inthe United States, after the age of one year, in
pediatrics, cystic fibrosis is one of the main causes
of death from chronic disease, excluding malig-
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nancy. In children and adolescents, cystic fibrosis
is the etiology of most chronic nontuberculous
pulmonary disease, of almost all pancreatic insuf-
ficiency, and of some hepatic cirrhosis.2

The basic defect in cystic fibrosis is not known,
but there is general agreement that it is due to an
inborn error of metabolism transmitted as an au-
tosomal recessive trait having variable penetrance
and therefore variable extent and severity of clini-
cal manifestations.2 A conservative and accept-
able figure is an incidence of 1in 2,000 live births
for homozygotes for the cystic fibrosis gene in a
population of Caucasian descent; that is, approxi-
mately five percent of the general population are
carriers of the gene. Cystic fibrosis is the most
frequent lethal genetic disease among whites.3The
striking racial distribution of cystic fibrosis, with
its prevalence in the Caucasian race, its compara-
tive rarity in Negroes, and its virtual absence in
Mongolians, has been documented.4 Both sexes
are affected with approximately equal frequency.

It is now recognized that the abnormality of
sweat electrolytes is the most consistent feature,
being present in over 95 percent of cases.5 It was
first described by Darling and co-workers in 1953,
and determination of sweat electrolytes has be-
come the most reliable single diagnostic test for
cystic fibrosis.6 This has replaced the more dif-
ficult, uncomfortable, time-consuming, and less
reliable procedures of duodenal fluid aspiration
and assay.
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In the Cystic Fibrosis Center of Westchester
County Medical Center, atotal of 70 patients have
been followed from July 1966 through July 1976.
Of the 36 male patients followed, the youngest is
four months old and the oldest is 30 years of age.
Thirty-four female patients have been followed,
the youngest female being three years of age and
the oldest female, 42 years of age. There have
been five deaths among the 70 patients seen. The
patients were of varying ages at the time the diag-
nosis of cystic fibrosis was made (Table 1). The
illnesses of twenty-one of the 70 patients followed
were diagnosed late, ie, after the age of six years.
Five cases are presented to illustrate the extreme
variability in the clinical presentation of cystic fi-
brosis, and to point out the difficulties in differ-
entiating cystic fibrosis from other conditions such
as chronic asthma and gluten enteropathy. These
cases will also illustrate the problems that can
arise in confirming a suspected diagnosis of cystic
fibrosis.

Case Reports

Case 1

L.T., an 872-year-old white female, was admit-
ted for the first time to Westchester County Medi-
cal Center in 1972 with a referring diagnosis of
liver tumor. The patient had had repeated episodes
of bronchitis since the age of five months, requir-
ing several hospitalizations. At three years of age
the patient was hospitalized for rectal prolapse.
Sweat tests were done at ages three and seven years
with both results being “normal.” In September
1970, the patient was hospitalized for pneumonia.
Five months prior to admission, the patient’s
mother noted abdominal distention in the patient,
though her appetite was good. At that time she
was having three to four bowel movements per
day which were sometimes greasy and floating in
the water. The patient had always been under-
weight.

The patient was born in 1963 of a full-term,
spontaneous delivery. The birthweight was 8 Ib 1V
0z, and her growth and development were nor-
mal. There were no known familial diseases.

On physical examination, the patient appeared
undernourished with a weight of 44 Ib (below the
third percentile) and a height of 45 in (below the
tenth percentile). The patient was slightly cyanotic

750

and jaundiced, and appeared chronically ill butin
no acute distress. The patient was afebrile bt
tachypneic, and had a blood pressure of 9060
mmHg and a pulse rate of 150/min. Clubbing of tre
nailbeds was observed. The tonsils were hyper-
trophied with slight congestion. The thoracic AP
diameter was increased and coarse rales were
heard throughout the lung fields. The abdomen
was protuberant and firm with the liver palpable
four centimeters below the right costal margin ad
the spleen palpable two centimeters below the left
costal margin. The skin was dry and scaly with
hyperkeratosis. A papular rash was observed ower
the lower extremities, abdomen, and back, as wel
as a few scattered small ecchymotic areas. Tre
remainder of the physical examination was unre-
markable.

Laboratory data revealed: hematocrit 49.2 per-
cent; prothrombin time 17.3/13.1 sec; partid
thromboplastin time 53.0/32.0 sec; total bilirubin
3.8 gm/100 ml; alkaline phosphatase 750 1U; lactic
dehydrogenase 245 1U; serum glutamic oxaloace-
tic transaminase 225 1U; glucose 205 mg/100 m.
Other laboratory findings were within normal lim
its. Pulmonary function testing demonstrated
obstructive lung disease. Chest x-ray films showed
increased bronchopulmonary markings at the hilar
and perihilar areas.

A diagnosis of cystic fibrosis was made based
upon the clinical picture and chest x-ray, and wes
confirmed by a sweat test of 100 mEg/liter of
chloride.

Case 2

M.O., a six-year-old white female, was admit-
ted for the first time to Westchester County Medi-
cal Center in 1976 with a referring diagnosis of
chronic asthma to be evaluated and for pulmonary
function studies. On admission the patient ap-
peared in acute respiratory distress with cyanosis
of the lips and nailbeds. The mother of the patient
described a two-week history of cough, dyspnea,
shortness of breath, and fever in the patient. The
respiratory distress necessitated her direct admis-
sion into the intensive care unit.

The patient was bom in 1970 of a normal, full-
term delivery. The birthweight was 9 Ib and the
neonatal period was unremarkable. At the age of
three, because of poor appetite and a history of
cystic fibrosis in the family (a sibling had died of
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Table 1. Age at Diagnosis and Sex of 70 Patients Followed in the Cystic
Fibrosis Center of Westchester County Medical Center from 1966 to

Ages at Diagnosis

Birth - 1 week
1 week - 1year
1-2years

2 - 3 years

3 -4 years

4 - 5 years

5 -6 years

6 years or older

Total

cystic fibrosis), a sweat test was performed with a
result of 50 mEg/liter of chloride and cystic fi-
brosis was “ruled out” at that time. The patient’s
condition was diagnosed as bronchial asthma at
the age of four years, and since that time she had
been receiving desensitization injections. Accord-
ing to the mother, the patient had a history of fre-
quent upper respiratory tract infections.

On physical examination, the patient was ob-
served to be in severe respiratory distress, with
substemal and intercostal retractions, cyanotic
but conscious and oriented. Her weight was below
the third percentile. Vital signs: temperature 102
F, respiratory rate 52/min; pulse rate 152/min;
blood pressure 120/70 mmHg. The chest had in-
creased AP diameter and there was reduced air
entry and scattered rales bilaterally. The abdomen
was slightly protuberant and soft, and the liver
was palpable 5 cm below the right costal margin.
The remainder of the physical examination was
unremarkable.

Laboratory data showed the following values:
hematocrit 30.6 percent; calcium 8.2 mEqg/liter; al-
kaline phosphatase 640 I1U; serum glutamic
oxaloacetic transaminase 137 IU. The following
were the values for blood gases: pH 7.44; pCO 34.9
mmHg; p0243.2 mmHg; C0224.2 mEqg/liter; oxy-
gen saturation 81.4 percent. Sputum culture re-
vealed Pseudomonas aeruginosa and staphylococ-
cus coagulase positive sensitive to carbenicillin.
Chest x-ray revealed patches of infiltration.

Cystic fibrosis was suspected clinically and
confirmed by a sweat test result of 123 mEg/liter of
chloride.
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1976

Number of Patients

22

lE‘)I\)-bl\)\loﬁ

Males Females
5 1
14 8
3 3
1 6
1 1
2 2
1 1
9 12
36 34

Subsequent sweat tests have been performed on
her two siblings. A three-year-old male sibling
who was asymptomatic had a sweat test chloride
value of 128 mEq/liter. An older male sibling of 11
years, who was not gaining weight and who had a
productive cough and abdominal pains, also had a
positive sweat test.

Case 3

G.W., a 16-year-old white female with Down
syndrome, was admitted for the first time to
Westchester County Medical Center in 1973 with a
diagnosis of cystic fibrosis. The patient had had
recurrent episodes of sinobronchial infections and
several bouts of pneumonia requiring hospitaliza-
tion during the preceding three years. The patient
had had diarrhea off and on, and loose, greasy,
foul-smelling stools.

The patient was bom in 1957 and was the first
child of her 18-year-old mother. There was no his-
tory of drugs, infections, x-rays, or bleeding in the
first or second trimesters of pregnancy. The
birth weight was 6 Ib 11 oz and was a full-term,
normal delivery. The patient had had repeated
upper respiratory tract infections in the first few
years of life. A tonsillectomy and adenoidectomy
was performed at age four.

On physical examination, the patient appeared
to be in no acute distress. Vital signs were within
normal limits. The stature was short and the pa-
tient had typical Down features. The nose and
throat appeared congested but no exudates were
present. Scattered rhonchi were heard in the
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lungs. The remainder of the physical examination
was unremarkable.

Laboratory data revealed a white blood cell
count of 4,000/cu mm and a hematocrit of 55 per-
cent. Sputum culture grew gram positive cocci and
a few gram negative bacilli. Chest x-ray showed
linear streaking at the left lung base. The patient
was almost totally unable to perform any of the
pulmonary function studies; however, the results
obtained suggested a reduction in volume and ex-
piratory flow.

After two sweat tests resulting in values of
greater than 60 mEgq/liter of chloride, the illness
was diagnosed as cystic fibrosis.

Case 4

C.N., a 16-year-old white female, was admitted
for the first time to Westchester County Medical
Center in 1969 with suspected cystic fibrosis. Four
months prior to admission, the patient began to
have episodes of increasing cough with expecto-
ration. There was no hemoptysis at any time. The
patient’s mother stated that the patient had had a
history of coughing and shortness of breath over
many years, but that the symptoms seemed to be
increasing in the past year or two.

The patient was born in 1952 of a full-term,
normal delivery. The birthweight was 6 Ib 10 oz
and her growth and development were normal. At
the age of four, the patient was hospitalized for
rectal prolapse. There was no history of diarrhea
or loose, bulky, and greasy stools. The patient had
no history of allergies.

On physical examination, the patient appeared
undernourished with a weight of 92 Ib (below the
fifth percentile) and a height of 59 in (below the
fifth percentile). Vital signs showed the following
values: blood pressure 100/60 mmHg; pulse rate
108/min; respiratory rate 36/min; temperature 98.6
F. The lungs were clear and the abdomen was soft
with no organomegaly. There was clubbing of the
nailbeds but no cyanosis. The remainder of the
physical examination was unremarkable.

Laboratory data revealed a white blood cell
count of 15,200/cu mm. Stool examintion was 2+
for fat. Sputum culture revealed aeruginosa and
staphylococcus coagulase positive. Chest x-ray
showed scattered infiltrates in both lung fields,
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main pulmonary arteries prominent, and hon
eycombing in both upper lung fields. Pulmonary
function studies showed severe obstructive pi-
monary disease with a bronchospastic element.

The suspected diagnosis of cystic fibrosis wes
confirmed by a sweat test result of 100 mEg/liter of
chloride.

Case 5

J.G., a six-year-old white female, was admitted
for the first time to Westchester County Medical
Center in 1973 with a suspected diagnosis of cystic
fibrosis. Three weeks prior to admission the pa
tient had developed cough with thick expectora-
tion and pain in the abdomen. The symptoms were
accompanied by a low-grade fever. The patient
was hospitalized, an initial diagnosis of interstitial
pneumonia was made, and the patient was placed
on antibiotic treatment. However, the coughing
grew progressively worse. A private physician
suspected cystic fibrosis and the patient was trans-
ferred to Westchester County Medical Center for
evaluation and treatment.

The patient was bom in 1966 of a full-term,
normal delivery with a birthweight of 6 Ib 3 0z. A
three weeks of age the patient began to have loose
bowel movements and was diagnosed as having
malabsorption syndrome. The patient was initially
placed on a diet of bananas which did not improve
her condition. Her grandfather, a physician,
placed her on a gluten-free diet which improved
her condition. The patient had had a history of
frequent rectal prolapse since the age of two years
and a chronic cough which had been present since
infancy.

On physical examination, the patient appeared
undernourished with a weight of 21>h Ib (celow
the third percentile) and a height of 41 inches (be-
low the third percentile). The patient appeared to
be in moderate respiratory distress and showed
cyanosis while coughing. Her vital signs showed
the following values: blood pressure 90/60 mmHy;
pulse rate 110/min; temperature 100 F. The throat
appeared slightly congested. There was supraster-
nal and subcostal retractions and crepitant rales
were heard bilaterally. Clubbing and cyanosis of
fingers and toes were observed. The remainder of
the physical examination was unremarkable.
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Table 2. List of the Most Common Symptoms Present at or Before the
Time the Diagnosis of Cystic Fibrosis was Made in 70 Patients Followed in
the Cystic Fibrosis Center of Westchester County Medical Center from
1966 to 1976 and the Percentage of Patients Manifesting Each Symptom

Symptoms present at or before
the time of diagnosis

Loose, bulky, foul-smelling stools
Cough and/or wheezing
Failure to thrive

Recurrent URI

Pneumonia

Bronchitis

Rectal prolapse

Meconium ileus

Voracious appetite

Nasal polyps

Abdominal pain

Cyanosis of lips and nailbeds
Salty taste when kissed
Atelectasis

Laboratory data showed the following values:
white blood cell count of 21,900/cu mm with 81
percent polymorphonuclear leukocytes, 1 percent
stabs, 14 percent lymphocytes, and 4 percent
monocytes. Electrolytes, SMA-12, and urinalysis
were within normal limits. Chest x-ray revealed
lung markings thickened throughout the lower
lung fields with associated infiltration. Sputum
culture grew aeruginosa. Pulmonary function
studies revealed obstructive pulmonary disease.

Cystic fibrosis was confirmed with a sweat test
result of chloride greater than 100 mEg/liter.

Discussion

No known biochemical or structural defect can
account for all the pathophysiologic phenomena of
cystic fibrosis. Obstruction of exocrine ducts or
passageways into which the secretions are dis-
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Percentage of patients

50
42
37
23
19
17
10
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charged occurs in nearly all patients with cystic
fibrosis. Inspissation of secretions has been
blamed as the cause of the obstructive events.
Lack of water, alterations of electrolyte concen-
trations, and abnormal organic constituents par-
ticularly mucous glycoproteins have all been im-
plicated in the pathogenesis of the thickened se-
cretions. It has also been suggested that autonomic
control of the secretory process is disturbed in
these patients.7

The earliest manifestation of cystic fibrosis is
meconium ileus which was observed during the
neonatal period in approximately eight percent of
the 70 patients followed in the Cystic Fibrosis
Center (Table 2). After the newborn period, man-
ifestations of pancreatic insufficiency including
loose, bulky, foul-smelling stools and failure to
thrive occurred in 50 and 37 percent, respectively,
of the 70 patients either before or at the time of
diagnosis (Table 2).

Patients with cystic fibrosis have morphologi-
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cally normal lungs at birth as seen in infants dying
of meconium ileus. The earliest pulmonary lesions
are dilation and hypertrophy of bronchial glands
and goblet cell metaplasia of the bronchiolar
epithelium. This is followed by mucous plugging of
peripheral airwaysC The obstruction leads to stag-
nation of secretions, inflammation, edema, and
exudation. A vicious cycle is established with
obstruction leading to infection and infection to
more obstruction.

The most prominent and constant symptom of
pulmonary involvement is cough, which was pres-
ent in over 40 percent of the 70 patients followed in
the Cystic Fibrosis Center at or before the time of
diagnosis (Table 2). The cough may be dry and
hacking initially, but with progression of the dis-
ease becomes productive. Progressive airway
obstruction leads to airtrapping with increasing AP
diameter of the chest. Digital clubbing is often an
early manifestation. The course of the pulmonary
disease is highly variable and much influenced by
therapy, as confirmed by Doershuk and co-
workers.1 Almost all patients with cystic fibrosis
eventually develop chronic pulmonary infection
but extrapulmonary infection is rare, except in in-
fants. This implies a defect in local rather than
systemic defense mechanisms.7

The upper airway is often involved in cystic fi-
brosis. Chronic pansinusitis has been observed in
nearly all 70 patients followed in the Cystic Fi-
brosis Center. Shwachman and co-workers have
reported the occurrence of nasal polyposis in 10 to
15 percent of patients with cystic fibrosis.9 The
presence of nasal polyps may be an important clue
to making a diagnosis of cystic fibrosis. Among the
70 patients followed in the Cystic Fibrosis Center
here, nasal polyps were present at the time of
diagnosis in four percent of the patients (Table 2).

Early diagnosis of cystic fibrosis requires a high
degree of awareness on the part of the physician.
Symptoms arousing concern include one or sev-
eral of the following: failure to thrive, voracious
appetite, abdominal pain, foul, bulky, and fatty
stools, persistent runny nose, and wheezing and
cough.l0Incorrect or incomplete diagnosis such as
celiac disease, allergic reactions, asthma, or bron-
chitis have resulted in treatment which fails to re-
lieve the symptoms and prolongs the time until the
correct diagnosis is made and the proper manage-
ment instituted. This point is well illustrated by
Case 2. This patient was diagnosed as suffering
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from bronchial asthma at age four and was treated
with desensitization injections. Two years laer
this patient was admitted to Westchester County
Medical Center in acute respiratory distress with
cyanosis of the lips and nailbeds. The correct
diagnosis of cystic fibrosis was made, the patient
placed on an appropriate therapeutic regimen, ad
her condition stabilized.

At least two of the following four diagnostic
criteria are required to confirm a diagnosis of cys-
tic fibrosis: (1) a positive sweat test (sweat
chloride greater than 60 mEg/liter, (2) presence of
chronic obstructive lung disease, (3) exocrine pat
creatic insufficiency, and (4) family history of o5
tic fibrosis. The diagnosis of cystic fibrosis is
rarely made in the absence of a positive sneat
test.7

The question arises as to the reliability of te
sweat test. Gibson reports that there have ben
patients who miss early treatment because of a
falsely negative sweat test.1l In Case 1, two sneat
tests were performed at ages three and seven years
and both results were “normal.” In Case 2 a
sweat test result of 50 mEq/liter of chloride, oo+
sidered by many to be a borderline result, wss
used as a basis for ruling out cystic fibrosis at tret
time despite a family history of the disease. Unlike
progressive changes that may occur in the lugs,
liver, and pancreas, the defect in the sweat glancs
is an inherited and not an acquired one, as it may
be detected as early as one day of age.RThis &b
normality in sweat electrolytes is present through-
out life and is unrelated to the severity of the ut+
derlying disease.

Many factors can influence the result of tre
sweat test such as increasing age, the condition of
the patient, salt intake, and the method of sweat
induction and collection.1l3 The physician should
be familiar with the reliability of the laboratoiy
performing the sweat test. It is recommended that
sweat testing be performed only at locations where
the test is done frequently and where very careful
control of the technique is maintained. The nst
reliable and safe technique to date is the pilocar-
pine iontophoresis method of sweat collection of
Gibson and Cooke, coupled with chemical
analysis of ionic composition.X4 Values of sweat
chloride of 70 mEg/liter or greater are considered
indicative of cystic fibrosis. A borderline result of
50 to 70 mEqg/liter of chloride should be followed
up by a repeat examination by the same method
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along with flame photometry to determine the
sodium concentration. Large discrepancies of
greater than 30 mEg/liter between sodium and
chloride also call for a repeat examination of the
sweat electrolyte concentrations.

Table 2 presents symptoms which were present
at or before the time of diagnosis of cystic fibrosis
inthe 70 patients followed in the Cystic Fibrosis
Center. All of these symptoms are indications for
sweat testing. Other symptoms indicative of a
sweat test include hemoptysis, mucoid pseu-
domonas infection, malabsorption, childhood cir-
rhosis, hypoprothrombinemia beyond the new-
bom period, hyponatremia, and heat prostration.7
Acommon clinical finding seen in Cases 1and 4 is
rectal prolapse, observed at ages three and four,
respectively. This may be the presenting sign of
cystic fibrosis and is an indication for a sweat test.
Rectal prolapse was present at or before the time
of diagnosis in ten percent of the 70 patients fol-
loned in the Cystic Fibrosis Center (Table 2).
Kulczcki and Shwachman have reported an inci-
dence of rectal prolapse in up to 20 percent of
patients with cystic fibrosis, and its occurrence
appears to be related to pancreatic enzyme defi-
ciency, bulky stools, poor nutrition, and/or
perineal muscle tone.15

Recognition of the hereditary predisposition
towards cystic fibrosis and a consequent careful
evaluation of the family may lead to detection of
the disease in other members.BIn Case 2, the de-
tection of cystic fibrosis in that patient led to the
correct diagnosis in a symptomatic sibling and in
another asymptomatic sibling. The presence or
knowledge of cystic fibrosis in the family should
dlert the physician to have a sweat test performed
on every sibling irrespective of age. In the Cystic
Fibrosis Center, half of the patients diagnosed be-
fore the age of one year had a family history of the
disease. Of the 21 patients followed who were
diagnosed at six years of age or older, nine had a
known family history of cystic fibrosis.

In Case 3, a known Down syndrome was diag-
nosed as having cystic fibrosis at the late age of 16
years. The patient had many of the classic features
of the disease including several episodes of
pneumonia as well as loose, foul-smelling, greasy
stools. The association of cystic fibrosis and Down
syndrome was documented for the first time in
three cases presented by Milunsky in 1968.77
Milunsky points out the shared features of cystic
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fibrosis and Down syndrome which include: in-
creased sodium content of parotid saliva, abnor-
mal morphology of nailbed capillaries, autonomic
dysfunction, increased frequency of diabetes mel-
litus, and intestinal atresia. Genetic linkage of
cystic fibrosis to Down syndrome cannot be sup-
ported at this time.7

It is not unusual for patients with steatorrhea to
have their illness misdiagnosed as gluten en-
teropathy rather than cystic fibrosis. Case 5 is a
patient whose symptoms were initially diagnosed
as malabsorption syndrome and whose problem of
loose bowel movements was alleviated by a
gluten-free diet. However, the patient had had a
chronic cough since infancy, a symptom not ex-
plained by gluten enteropathy. No sweat test was
performed until the patient reached age six years,
and at that time was having increasing respiratory
symptoms. Confirmed cases of both cystic fibrosis
and celiac disease found together have been re-
ported, and it has even been suggested that cystic
fibrosis may predispose to the development of
celiac disease.18D

Cystic fibrosis may present with symptoms of
wheezing and cough which are suggestive of
chronic asthma. The sickness of Case 2 was
misdiagnosed as chronic asthma despite her his-
tory of poor appetite, frequent upper respiratory
tract infections, and a family history of cystic fi-
brosis. A sweat test should be included in the eval-
uation of every white individual with chronic
moderate to severe asthma.

Local biliary cirrhosis occurs in four to six per-
cent of patients with cystic fibrosis.2l In Case 1the
primary findings were those of liver dysfunction
which prompted referral resulting in the correct
diagnosis of cystic fibrosis.

Sputum cultures performed in Cases 2, 4, and 5
revealed aeruginosa which presently is the most
common pathogen isolated from cystic fibrosis
patients.2 Any patient with a mucoid pseu-
domonas infection of the respiratory tract should
have a sweat test.

Abdominal pain, at times severe and varying in
location, may be seen in patients with cystic fi-
brosis, as in Cases 4 and 5. Abdominal cramps and
flatulence may be a result of maldigestion in pa-
tients with pancreatic insufficiency who prefer a
normal diet. Acute pancreatitis may be ttie pre-
senting complaint in a young adult with cystic fi-
brosis.23
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The increasing longevity of patients with cystic
fibrosis is accompanied by an increasing incidence
of complications not directly related to malab-
sorption or pulmonary disease. Among these
complications is an increased incidence of dia-
betes mellitus. Case 4, diagnosed as having cystic
fibrosis at age 16, was subsequently discovered to
have diabetes mellitus one year later. It has been
found that diabetes complicates cystic fibrosis but
does not necessarily shorten survival. When
diabetes in persons with cystic fibrosis is fully de-
veloped, it is indistinguishable from labile juvenile
diabetes except for the infrequent occurrence of
ketosis. 2

There is an estimated national total of 15,000 to
20.000 cystic fibrosis patients. An additional 800 to
1.000 new cases are diagnosed annually in the
United States.7 The earlier the diagnosis and
treatment, the better the prognosis.5 At present,
there is no known method to identify the
heterozygote carrier of the trait or to make an an-
tenatal diagnosis of cystic fibrosis. Sweat testing is
unrealistic for screening of the normal population
because of the high cost and relative unreliability
of the test during the immediate newborn period.7
It has been found that the albumin content of
meconium is raised not only in infants with
meconium ileus but also in cystic fibrosis without
this complication.?® Results of mass screening for
cystic fibrosis with the Boehringer Mannehim test
strip for albumin in meconium have been reported.
This test was suggested as feasible for screening
because it detected 60 cases of cystic fibrosis in
69.000 infants screened.Z The future validity of
this test remains uncertain. It is presently being
studied by the Cystic Fibrosis Foundation.7

Cystic fibrosis may mimic many conditions, but
if there exists the slightest suspicion, the sweat
test should be performed. The physician must dis-
card the false concept that the patient looks too
well to have cystic fibrosis, and must recognize
the great variation in severity of the disease and in
the degree of organ involvement.8
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