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Introduction

As survival in patients with cystic fibrosis (CF)
improves it is likely that new conditions will arise
in the aging CF population. There has been specu-
lation that the high-fat diet, which patients are
encouraged to eat, and the increasing incidence of
CF-related diabetes (CFRD) may put patients at
risk of ischemic heart disease (IHD),1 but to date
this has not been seen.

The current case is that of a 48-year-old man,
with CF, pancreatic insufficiency and CFRD, who
presented acutely with a symptomatic non-ST
elevation myocardial infarction (NSTEMI).

Case report

A48-year-old Caucasian man presented to his local
hospital with throat and left arm discomfort. CF
was diagnosed when he was 3 months old due to
failure to thrive and malabsorption. He had a posi-
tive sweat test and was homozygous �F508. He
was transferred to our Adult Unit aged 16 years,
with pancreatic insufficiency on enzyme and vita-
min supplements. He has pseudomonas coloniza-
tion and is on long-term nebulized colomycin; he
very rarely requires intravenous antibiotics. He
previously worked as a plant manager in a con-
crete factory and now is self-employed undertak-
ing car body repairs. He has had a long history of
depression, requiring prolonged periods of time
off work, and has been on long-term antidepressant
therapy. Three years prior to the presentation he
developed symptomatic hypoglycaemia. An oral
glucose tolerance test was suggestive of diabetes
(basal sample 4.9 mmol/L [normal <7 mmol/L]
and two-hour sample 12.3 mmol/L [normal

<7.8 mmol/L]) with HbA1C 6.0% (normal 4.3–
6.1%). He did home glucose monitoring and as his
levels after meals were not above 9.0 mmol/L,
treatment was not initiated. Over the preceding
10 years his weight had increased from 68 kg to
76 kg. At his annual review a few months prior to
this presentation he had a BMI of 25.6 kg/m2

(weight 75.1 kg), FEV1/FVC 3.11 L/min (91%)/4.32
L/min (103%). He did not desaturate with exertion.

He presented with three episodes of throat pain
over the preceding 4 days. On the day of admission
the pain lasted several hours and radiated to his
jaw and left arm. The discomfort was associated
with sweating, dizziness and vomiting. He was a
non-smoker. There was a family history of cardio-
vascular disease – his father had had a CVA and a
cousin had had a myocardial infarction at the age
of 30 years. On examination he was normotensive
(104/56), had oxygen saturations of 91% and no
evidence of heart failure. ECG showed sinus
rhythm with new T wave inversion in leads III and
aVF (Figure 1). Arandom troponin level was raised
at 0.11 ug/L (normal <0.05 ug/L) and 12-hour
level was 0.54 ug/L. He had normal renal func-
tion, random glucose 5.9 mmol/L, C-reactive pro-
tein (CRP) <2 mg/L (normal <8 mg/L), total
cholesterol 4.2 mmol/L (normal %5.0 mmol/L)
and HDL cholesterol 0.91 mmol/L (normal
R1.0 mmol/L). He underwent coronary angio-
graphy and left ventriculogram, as per protocol
following presentation with an NSTEMI. There
was complete occlusion of the proximal right cor-
onary artery (Figure 2a). He underwent percu-
taneous coronary intervention (PCI), re-canalization
and stent insertion with good effect (Figure 2b).
Mild hypokinesia was evident in the inferior and
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inferior-basal regions of the left ventricle. The blood
supply to the right ventricle was relatively well-
preserved via collateral branches of the left coronary
artery circulation (probably preventing more marked
evidence of an infarct on ECG).

He was started on clopidogrel, which he will
continue for 12 months, aspirin (lifelong), ramipril
and simvastatin. He attended a cardiac rehabilita-
tion programme at his local hospital. He has
started repaglinide for the diabetes; our usual
practice would have been to start rapid-acting
insulin with meals, but given the history of
psychological problems it was felt that beginning a
regimen with subcutaneous injections was more
than he would be able to manage at the time. Insu-
lin will be started in due course. He has spent
extensive time with the dietitians and has been
advised on lifestyle, weight loss and healthy
eating. He has been given a calorie-controlled,
reduced-fat diet with no salt restriction, to reach a
target weight of 70 kg, which he has achieved.

Discussion

We believe this is the first report of symptomatic
myocardial infarction confirmed on angiogram in
a patient with CF.

To date, cardiac involvement in CF has gener-
ally manifested in patients with severe respiratory
disease, as a consequence of progressive hypoxia
causing vasoconstriction of the peripheral pul-
monary arterial tree, increasing pulmonary artery
pressures and subsequent vascular remodeling.2

This presents clinically as pulmonary hyperten-
sion, right ventricular dysfunction and ultimately
cor pulmonale. The presence of heart failure is
associated with an especially poor prognosis,3 al-
though anecdotally may occur less frequently
since the introduction of non-invasive ventilation.
Hypoxia and disease severity have also been
implicated in the finding of right4 and left2 ven-
tricular enlargement with systolic and diastolic
dysfunction seen in CF. Additionally arrhythmias
have been reported, both ventricular5 and
supraventricular tachycardias,6 which are likely to
occur due to hypoxia, structural changes, infection
or drug side-effects, as well as asymptomatic
cardiac arrhythmias that have been identified
in 7% of patients as a result of exercise induced
hypoxaemia.7

By contrast, IHD has rarely been documented.
There are two case reports of incidental asympto-
matic coronary artery disease – one in a 41-year-
old woman who had CFRD with documented

Figure 1

Electrocardiogram showing deepT wave inversion in the inferior leads (III and aVF)
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microvascular complications, progressive hyper-
tension due to biopsy proven nephrosclerosis and
who had normal cholesterol levels.8 She died of
respiratory failure and autopsy revealed general-
ized atherosclerosis. The second patient was a
40-year-old man, with CFRD, who was taking part
in a study of pulmonary hypertension.9 As part of
the study Doppler echocardiography, he was
noted to have segmental hypokinesis of the left
ventricle with reduced ejection fraction. On thal-
lium perfusion scanning, this was found to be due
to a previous silent myocardial infarction associ-
ated with coronary artery disease. Finally there is a
report of a 52-year-old patient with pancreatic
insufficiency, who presented with symptomatic
exertional dyspnoea out of proportion with his
lung function, associated with vague chest dis-
comfort.10 Specific investigation with stress
thallium and cardiac catheterisation showed sig-
nificant occlusion of the left anterior descending
artery at several sites and of a branch of the circum-
flex artery for which he underwent angioplasty
and stenting. He had a strong family history of
IHD.

There has been speculation that the aging CF
population may be at risk of developing IHD. This
in part is due to increasing life expectancy, and all
the cases reported above, including ours, were in
patients aged over 40 years. Additionally, patients
with CF are encouraged to eat a high-fat diet and
have a high incidence of CFRD, and it is well-
known that high cholesterol and diabetes (types 1
and 2) are significant risk factors for IHD, associ-
ated with a significant morbidity and mortality in
the non-CF population.

Good nutrition has played a key role in improv-
ing pulmonary function and long-term survival
among CF patients, and central to this has been the
recommendation of a high-fat, high-energy diet
designed to achieve 120–150% of the recommend
daily allowance, with 40% of energy derived from
fat.11,12 This compensates for the impaired diges-
tion of dietary fat and malabsorption that occurs
in CF due to pancreatic exocrine insufficiency.
Several studies show that patients on a high-fat
diet nevertheless have normal lipid and normal or
low cholesterol levels.13,14 However, a large study
of 192 patients (aged 5–51 years) undergoing fast-
ing lipid profiles, showed that patients with CF
had higher triglyceride and lower cholesterol con-
centrations compared to the general population,

Figure 2

Coronary angiogram showing the right coronary artery: (a) prior to

percutaneous coronary intervention, showing complete occlusion;

(b) post-percutaneous coronary intervention, showing artery re-

canalization and stenting
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irrespective of age and diabetic status;15 isolated
hypertriglyceridaemia was seen in 16% of patients,
which may have implications for atherosclerosis. A
very recent study has shown an increase in total
cholesterol and triglycerides in CF with increasing
age and BMI.16 Moreover, patients with pancreatic
sufficiency were more likely to have raised total
cholesterol, low-density lipoprotein (LDL) choles-
terol and total or high-density lipoprotein (HDL)
cholesterol compared to those with pancreatic
insufficiency.16 Hence, improving diet may have
cardiovascular consequences for all CF patients,
but those with pancreatic sufficiency may be par-
ticularly at risk of obesity and cardiovascular
disease as they get older. It may be prudent to
ensure that the high-fat diet is cardioprotective, by
encouraging mono- and poly-unsaturated fats.1,17

CFRD and impaired glucose tolerance (IGT)
occur increasingly in CF as patients survive longer;
recent reports suggest an adult prevalence of 40–
50%18 for CFRD and 18–50% for IGT.19 Where a
standard diabetic diet advocates restricted carbo-
hydrate and reduced fat intake, patients with
CFRD are encouraged to follow more closely a CF
diet that is high-energy, with no fat, carbohydrate
or salt limitation.12,17,20 CFRD is a distinct entity,
but nevertheless shares some features of types 1
and 2 diabetes, and in particular has been
associated with microvascular complications21–23

including retinopathy in 10–27%,24–27 nephro-
pathy 13–21%24–26 and neuropathy 3%.26 To date,
however, macrovascular disease has not been
reported.24,25

The Framingham risk score provides an assess-
ment to identify the risk of IHD over the following
10 years for any individual, based on age, sex,
blood pressure, serum total cholesterol, HDL chol-
esterol and smoking status;28 a risk score of 20% or
above is significant and merits primary preven-
tion. We calculated the risk score for our patient,
and found it was only 2%, or 8% when using a
modified assessment tool for type 2 diabetic
patients.29 In other words, despite concerns that
a high-fat diet and diabetes might increase the
risk of IHD, the case we report was of low-risk
stratification. This may be true for CF in general.

Other factors pertinent to CF may be relevant
risks for IHD. Patients with CF have chronic in-
flammation and high CRP levels. CRP is a sensi-
tive, non-specific marker of inflammation that has
been associated with traditional cardiovascular

risk factors,30 although there is limited evidence
linking therapeutic changes in CRP level to pri-
mary prevention of IHD events.31 High-sensitivity
CRP is more specific and may merit further inves-
tigation. It is intriguing to note that ongoing
screening studies of potential anti-inflammatory
agents for CF lung disease include simvastatin,32

such that it may have a multifactorial role in CF, in
lipid lowering and inflammation.

Of particular note in the current case was the
fact that the remaining coronary arteries were un-
affected, and the cause of the acute coronary artery
occlusion is unclear. It may have occurred due to
a thrombotic event or sudden plaque rupture. A
recent report looking at 50 CF patients has sug-
gested that patients with CF have increased large
artery stiffness compared with controls, based on
an increased mean augmentation index.33 In the
general population increased arterial stiffness is an
independent predictor and risk factor for cardio-
vascular disease, and has been observed in greater
frequency in patients with chronic inflammatory
disease such as COPD.34 A shear stress factor may
have been compounded by stiff arteries resulting
in superficial erosion and eventually ruptured
plaque. Finally CFTR chloride channels are found
in the heart, and in the mouse model have been
demonstrated to contribute to cardiac ischaemic
preconditioning, a cardioprotective process
whereby brief ischaemic episodes protect the
heart from sustained ischaemia.35 This may be
prevented by the CFTR gene abnormality.

Conclusion

To our knowledge this is the first case of a sympto-
matic myocardial infarction in a CF patient. He did
not have a high-risk stratification score for IHD
despite the potential risks of CFRD, diet and fam-
ily history. Other factors may potentially be impli-
cated, meriting further investigation. Nevertheless
IHD may become more common in the ageing CF
population, particularly among those who are
pancreatic sufficient, diabetic and overweight;
these patients should be carefully monitored and
their diet managed accordingly.
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