ARTICLE

Fasting prior to cardiac
catheterisation: a single-
centre observational study

Sheila Bacus, John Parsons, Jocelyne Benatar, Jithendra Somaratne,
Mark Webster, Rachael Parke

ABSTRACT

AIM: Previous generation contrast agents were associated with high rates of nausea, vomiting and risk of
aspiration leading to recommendations to fast prior to the procedure. However, modern contrast agents
are well tolerated with a low risk of aspiration. Our current guidelines recommend fasting four to six hours
before elective and semi-urgent cardiac catheterisation despite a lack of evidence to support this. We
sought to determine the duration and effects of fasting at our centre.

METHODS: A single-centre prospective observational study in patients undergoing elective cardiac
catheterisation over a six-month period between 7 August 2017 to 7 February 2018 at Auckland City
Hospital, New Zealand.

RESULTS: One thousand and thirty patients with a mean age of 6612 years underwent catheterisation.
Sixty-seven percent were male, 26% had diabetes, 72% had hypertension and 23% had stage 3 or worse
chronic kidney disease. The mean duration of fasting was 11.6+4.9 hours with 80% fasting longer than
recommended. One hundred and eight (48%) patients with documented chronic kidney disease did not
receive recommended pre-hydration. The most common symptoms related to fasting were hunger (47
%), nausea (3.9%) and vomiting (0.8%). Hypertension (4.1%) and hyperglycaemia (0.8%) occurred due to
missed medication. There were no reports of aspiration.

CONCLUSION: Most patients were fasted for significantly longer than recommended and pre-hydration
was underutilised in patients at high risk of contrast-induced nephropathy. There were no episodes of
aspiration with modern contrast agents. Further studies are required to evaluate the need for fasting prior
to non-emergency cardiac catheterisation.

ngiography is a common procedure,
Aundertaken in almost 20,000 patients

in New Zealand in 2017.! In the early
days of cardiac catheterisation, available
contrast agents frequently caused nausea
and vomiting, with an associated risk of
aspiration pneumonitis. Fasting patients
for angiography, except in the emergency
setting, became standard practice with
recommendations that patients be fasted
for four to six hours prior to procedures de-
spite the lack of robust evidence to support
this.? Angiograms undertaken with mod-
ern contrast media have low complication
rates.® Observational studies in patients

undergoing emergency angiograms for ST
elevation myocardial infarction show an
extremely low risk of aspiration even in
high-risk groups requiring intubation.
Delays and rescheduled procedures
because patients are insufficiently fasted
have a large impact on patients and
the optimal allocation of limited health
resources. Anecdotal data suggests that
patients are fasted for long periods as angi-
ography lists are rejigged to accommodate
emergencies or unexpectedly long cases.
Prolonged fasting can increase the risk of
contrast-induced nephropathy and hypogly-
caemia in vulnerable patients.35¢
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This prospective study was undertaken to
describe the duration and effects of fasting
practices in patients undergoing elective
coronary angiography at Auckland City
Hospital.

Methods

A prospective, observational study was
undertaken of consecutive patients under-
going elective coronary angiography and
percutaneous coronary intervention (PCI) at
a single institution, Auckland City Hospital,
over a period of six months. All patients
who underwent elective coronary angiog-
raphy and PCI between 7 August 2017 and 7
February 2018 were included in this study.

Ethical and institutional approval was
obtained prior to the study commencing.
The study was approved as low risk, with
individual informed consent not required.
Patients were instead given the choice to
opt out of data collection up to a month
following their procedure. For outpatients,
study information sheets were sent out
two weeks before the scheduled procedure
together with the patient’s appointment
letter. For hospital inpatients, a ward staff
nurse gave the patient an information sheet
at least one day prior to their procedure.

A worksheet collected data on baseline
demographics, length of fasting and adverse
events. Cardiac Investigation Unit staff
nurses were trained to complete these

Figure 1: Study flow.

forms and data was collected from the time
of commencement to completion of the
angiogram.

Data on the procedure, including contrast
volume, was collected from the catheteri-
sation report.

The primary endpoint was the frequency
of adverse events associated with fasting
such as hunger, hyper/hypotension, nausea,
vomiting and aspiration. Secondary
endpoints were the duration of fasting,
frequency of patient-reported outcomes
such as thirst, sore throat, disorientation
and dry mouth and the use of anti-emetic
medication.

Definitions

Hypertension was defined as blood
pressure above 140/90mmhg’ and hypo-
tension below 90/60mmhg.8Hyperglycaemia
was defined as capillary blood sugar on
finger-stick above 11mmol/L° and hypogly-
caemia below 4mmol/L.1°

The renal association criteria (The UK
eCKD Guide) were used to define chronic
kidney disease.!

Data was entered into a Microsoft Excel
database. Statistical analysis used Statistical
Analysis System (SAS) including Student
T-Test and ANOVA for continuous data
measurement. Results are presented as
number (%) or mean (standard deviation) if
parametric and median (interquartile range)
of non-parametric.

1,070 patients eligible for the
study

N 40 excluded —

n=1,030 included

staffing constraints
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Results Participant characteristics

The mean age of participants was 66+11.9
years and 68% were male (Table 1). The
ethnic distribution is reflective of the
Auckland and Northland population with
66% European and 14% Maori participants.
Cardiovascular risk factors were present in

A total of 1,070 elective cases were
performed over six months, of which 1,030
were included in this study—40 patients
were not included as staff were too busy to
complete checklists (Figure 1). No patients
opted out of data collection.

Table 1: Patient characteristics.

Demographics n=1,030
Age, years 66 (11.9)
Gender

Male 698 (68%)
Female 332 (32%)
Ethnicity

Maori 147 (14%)
European 682 (66%)
Indian 75 (T%)
Pacific Islander 70 (7%)
Asian 56 (5%)

Cardiovascular risk factors

Hypertension 746 (72%)
Dyslipidaemia 714 (69%)
Diabetes 270 (26%)
Chronic Kidney classification n=977

1 Kidney damage with normal GFR 299 (31%)
2 Kidney damage with mild GFR 453 (46%)
3a Mild to moderate GFR 132 (13%)
3b Moderate GFR 52 (5%)

4 Severe GFR 20 (2%)

5 Kidney failure 21 (2%)
Procedure

Angiogram only 709 (69%)
Angiogram and angioplasty 321 (31%)
Pre-hydration (eGRF < 60ml/min/1.73m?) 117 (52%) *

*Percentage meant to be pre-hydrated.
Results are presented as mean (SD) or number (%).
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Figure 2: Length of fasting in hours.
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the majority of patients with hypertension
the most frequent (72%). Renal dysfunction,
defined as an eGFR <60ml/min/1.73m?

was present in 23%. The majority of study

Table 2: Complications of fasting presented as
number (%).

Complication n=1,030
Hunger 485 (47.1)
Headache 120 (11.6)
Hypotension 62 (6)
Hypertension 42 (4.1)
Nausea 40 (3.9)
Arrhythmia 13(1.3)
Hyperglycaemia 8(0.8)
Vomiting 8(0.8)
Vasovagal syncope 8(0.8)
Hypoglycaemia 7(0.7)
Aspiration 0(0.0)

participants underwent elective coronary
angiography only (69%).

Length of fasting

The mean length of fasting was 11.6 hours
(£4.9) with 80% of patients (n=821) fasting
longer than recommended (Figure 2).

Complications

The most common complication was
hunger at 47.1% (Table 2), while headache
occurred in 11.6% of study participants,
and nausea and vomiting in 3.9% and 0.8%
respectively. Of the 40 patients who expe-
rienced nausea, 26 required anti-emetic
drugs. Hypotension was recorded in 6% of
patients, hypertension in 4.1% and hypergly-
caemia in 0.8%. Hypoglycaemia (0.7%) and
vasovagal syncope (0.8%) were uncommon.
There were no reports of aspiration.

Of the 225 classified as having renal
dysfunction, 108 (48%) were not pre-hy-
drated as per guidelines and catheter
laboratory protocols.

Other patient-reported outcomes are listed
in Table 3.
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Table 3: Other patient-reported outcomes
presented as number.

Others reported symptoms Total (n=92)

Thirst 33

Dry mouth 32

Dizziness 18

Light-headedness 6

Tired and drowsy 1

Sore throat 1

Disorientation 1
Discussion

This study found that in this cohort, the
incidence of clinically important compli-
cations was low, but the average length
of fasting was significantly longer than
guideline recommendations.

Despite recommendations that patients
are fasted three to six hours for solid
food and up to two hours for clear liquids
pre-procedure,?'>!3 80% of patients included
in this study were fasted longer than recom-
mended. Reasons for this are complex,
but may include the dynamic changes
to angiogram lists based on urgency and
complexity of cases leading to delays.

Hospital and national guidelines are
based on extrapolations from anaesthetic
studies showing that fasting reduces aspi-
ration pneumonia in patients undergoing
general anaesthetic.!* However, there is little
published data to support fasting prior to
angiogram, a procedure usually undertaken
with conscious sedation.?!>!*The largest
observational study to date, which included
1,916 non-fasted patients, had no cases of
aspiration pneumonia.'> Moreover, patients
with ST elevation myocardial infarctions
have angiograms without fasting with few
adverse outcomes.'>¢ Risk of vomiting and
aspiration are low even in the setting of
emergency coronary artery bypass graft
surgery following angiography (0.1%).4"
Joint guidelines from the Royal College of
Anaesthetists and Royal College of Emer-
gency Medicine recommended no fasting for
minimal sedation.®

The population enrolled in this study were
relatively healthy adult participants without

the increased risk of aspiration pneumonia,
similar to other studies.' Specific risk factors
common in patients undergoing angiogram,
such as older age, renal insufficiency and
diabetes mellitus, can increase the risk for
complications of fasting. The risk of the
dehydration includes electrolyte distur-
bances? and contrast-induced nephropathy.s
This is especially important in those who
have chronic kidney disease.>* Hydration
(orally or intravenously) is key to reducing
acute kidney injury in those with chronic
kidney disease. Protocols are in place to
identify and pre-hydrate those at risk of
contrast-induced nephropathy. However,
we found that almost half of patients with
renal dysfunction were not pre-hydrated,
increasing the risk of acute kidney injury.

Those with diabetes are particularly
disadvantaged by prolonged fasting for two
reasons; diabetes medications need to be
taken with food and fasting increases the
risk of hypoglycaemia. A number of patients
had hyperglycaemia due to missed medi-
cations and worryingly, some developed
hypoglycaemia.

The most common complaints from
patients related to discomfort due to hunger
and thirst. This finding is in agreement with
a review in the perioperative setting, which
showed significantly higher hunger and
thirst scores in patients who were fasted
compared to patients who received water,
coffee and carbohydrate drinks.'® This may
not be medically important, but can impact
significantly on the patient experience.
Elderly patients in particular do not tolerate
these symptoms well and this can negatively
affect their wellbeing.

Strengths and limitations

This study was undertaken in a single
centre and may not be generalisable
to other cardiac catheterisation units.
However, there were few exclusion criteria
and patients were enrolled sequentially,
suggesting this was representative of the
normal patient cohort.

Data was collected by different staff
nurses who may have had a different
interpretation of the outcome variables.
This was mitigated by training all staff on
data collection prior to the study start and
having detailed descriptions of predefined
endpoints available.
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There were challenges determining the
exact duration of fasting. Patients were
considered to have stopped fasting at the
end of their procedure. This was a prag-
matic decision as the actual time resumption
of food intake occurred was not recorded.
Actual total fasting duration may be longer
than that reported.

needed to better assess the impact of fasting
on development of acute kidney injury.

Conclusion

This study found that patients were
fasted for longer than recommended and
that despite guidelines recommending its
use, pre-hydration was underutilised in
patients at high risk of contrast-induced
nephropathy. There were no episodes
of aspiration found. Further studies are
required to determine whether there is any
role for fasting patients prior to non-emer-
gency cardiac catheterisation.

The most important limitation was that
no data was collected to reliably assess rates
of contrast-induced nephropathy as the
majority of patients were discharged home
post-procedure, without further laboratory
values being obtained. Further research is
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