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-If the B-type natriuretic peptide level is >400 
pg/ml (116 pmol/l) or an N-terminal pro-B-
type natriuretic peptide level is >2000 pg/ml 
(236 pmol/l), refer urgently for transthoracic 
Doppler two dimensional echocardiography and 
specialist assessment (both to take place within 
two weeks of referral) as very high levels of serum 
natriuretic peptides carry a poor prognosis. (New 
recommendation.)
-If the B-type natriuretic peptide level is 100-400 
pg/ml (29-116 pmol/l), or an N-terminal pro-B-
type natriuretic peptide level is 400-2000 pg/ml 
(47-236 pmol/l), refer for transthoracic Doppler 
two dimensional echocardiography and specialist 
assessment (both to take place within six weeks of 
referral). (New recommendation.)
-If the serum B-type natriuretic peptide level is 
<100 pg/ml (29 pmol/litre) or an N-terminal pro-
B-type natriuretic peptide level <400 pg/ml (47 
pmol/litre), a diagnosis of heart failure is unlikely 
in an untreated patient. (New recommendation.)

• Situations that may reduce serum natriuretic peptide 
levels include obesity or treatment with diuretics, 
angiotensin converting enzyme (ACE) inhibitors, 
angiotensin receptor blockers, β blockers, or 
aldosterone antagonists. (New recommendation.)

• Conditions other than heart failure that may raise 
serum natriuretic peptide levels include diabetes, 
sepsis, age >70 years, and those affecting the heart 
(left ventricular hypertrophy, myocardial ischaemia, 
tachycardia, right ventricular overload); the lungs 
(hypoxaemia—from causes including pulmonary 
embolism and chronic obstructive pulmonary 
disease); the kidneys (glomerular filtration rate 
<60 ml/min); and the liver (cirrhosis). (New 
recommendation.)

• Do electrocardiography and consider tests to 
evaluate possible aggravating factors and/or 
alternative diagnoses. The tests include chest 
radiography, pulmonary function tests, urine 
analysis, and blood tests for full blood count and 
film plus biochemical assessment of the liver, 
kidneys, thyroid, glucose, and lipids.

• Once heart failure has been diagnosed, assess 
severity, aetiology, precipitating factors, type of 
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Heart failure affects 900 000 people in the United Kingdom.1 
Its prevalence is increasing owing to improved prognosis of 
ischaemic heart disease (the major cause of heart failure) 
and an ageing population.2  3 The two main types of heart 
failure are left ventricular systolic dysfunction and that 
associated with preserved left ventricular ejection fraction. 
Both types have a poor prognosis, although the introduc-
tion of effective treatments has led to a fall in mortality from 
heart failure caused by left ventricular systolic dysfunction 
(from 26% at six months in 1995 to 14% at six  months in 
2005).4 New evidence has emerged on diagnosis, treatment, 
rehabilitation, and monitoring of people with heart failure, 
and use of this evidence to guide diagnosis and manage-
ment is likely to improve outcomes further and increase the 
cost effectiveness of services. This article summarises the 
most recent recommendations from the National Institute 
for Health and Clinical Excellence (NICE) on the diagnosis 
and management of chronic heart failure (which is a partial 
update of its 2003 guidelines5).6

Recommendations
NICE recommendations are based on systematic reviews of 
best available evidence and explicit consideration of cost 
effectiveness. When minimal evidence is available, rec-
ommendations are based on the Guideline Development 
Group’s experience and opinion of what constitutes good 
practice. The new recommendations are indicated in paren-
theses. Evidence levels for the recommendations are in the 
full version of this article on bmj.com.

With the exception of the recommendations on drug treat-
ment, all the recommendations apply to the diagnosis and 
management of heart failure with left ventricular systolic dys-
function and heart failure with preserved ejection fraction.

Diagnosis
• In patients with suspected heart failure and previous 

myocardial infarction, refer urgently for transthoracic 
Doppler two dimensional echocardiography and 
specialist assessment (both to take place within two 
weeks of referral). (New recommendation.)

• In patients with suspected heart failure and without 
previous myocardial infarction, measure serum 
natriuretic peptides (B-type natriuretic peptide or 
N-terminal pro-B-type natriuretic peptide) levels. (New 
recommendation.)
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Treatment of heart failure with left ventricular systolic 
dysfunction
• Offer both ACE inhibitors and β blockers licensed for 

heart failure to all patients with heart failure that 
is caused by left ventricular systolic dysfunction. 
(New recommendation.) With regard to β blockers, 
this includes older adults as well as patients with 
peripheral vascular disease, erectile dysfunction, 
diabetes mellitus, interstitial pulmonary disease, 
or chronic obstructive pulmonary disease without 
reversibility. (New recommendation.)

-For patients who have intolerable side effects with 
ACE inhibitors, consider an angiotensin receptor 
blocker licensed for heart failure as an alternative. 
(New recommendation.)
-For patients who are intolerant of both ACE 
inhibitors and angiotensin receptor blockers, 
seek specialist advice and consider hydralazine in 
combination with nitrate. (New recommendation.)

• If a patient remains symptomatic despite optimal 
treatment with an ACE inhibitor and a β blocker, 
consider adding second line treatment:

-An aldosterone antagonist licensed for heart 
failure, especially if the patient has moderate 
to severe heart failure (NYHA class III or IV) or 
has had a myocardial infarction within the past 
month. (New recommendation.) or
-An angiotensin receptor blocker licensed for 
heart failure, especially if the patient has mild to 
moderate heart failure (NYHA class II or III). (New 
recommendation.) or
-Hydralazine in combination with nitrate 
(especially if the patient is of African or Caribbean 
descent with moderate to severe heart failure 
(NYHA class III or IV)). (New recommendation.)

• Consider digoxin for worsening or severe heart 
failure caused by left ventricular systolic dysfunction 
despite first line and second line treatment for heart 
failure.

Practical prescribing recommendations
• ACE inhibitors: Start at a low dose and titrate 

upwards at short intervals (for example, every 
two weeks) until the optimal tolerated or target 
dose is achieved. Measure serum urea, creatinine, 
electrolytes, and estimated glomerular filtration rate 
when starting an ACE inhibitor and after each dose 
increment.

• β blockers: Start in a “start low, go slow” manner, 
and assess heart rate, blood pressure, and clinical 
status after each titration. If patients who are stable 
and already taking a β blocker for a comorbidity 
(for example, angina or hypertension) develop 
heart failure caused by left ventricular systolic 
dysfunction, switch them to a β blocker licensed for 
heart failure. (New recommendation.)

• Angiotensin receptor blockers: In patients taking 
these, monitor serum urea, electrolytes, creatinine, 
and estimated glomerular filtration rate for signs 
of renal impairment or hyperkalaemia. (New 
recommendation.)

cardiac dysfunction (whether it is associated with 
left ventricular systolic dysfunction or preserved 
left ventricular ejection fraction), and correctable 
causes. (New recommendation.)

Referral and approach to care
• Care should be delivered by a multidisciplinary team 

with an integrated approach across the healthcare 
community.

• Refer patients to a specialist multidisciplinary heart 
failure team for initial diagnosis of heart failure 
and management of the following: severe heart 
failure  (New York Heart Association (NYHA) class 
IV (see box defining the four classes)); heart failure 
that does not respond to treatment; heart failure 
resulting from valvular disease; and heart failure 
that can no longer be managed effectively in the 
home setting. (New recommendation.) 

New York Heart Association (NYHA) classification of heart 
failure symptoms

Class I—No limitations
Class II—Slight limitation of physical activity 
(symptomatically “mild” heart failure)
Class III—Marked limitation of physical activity 
(symptomatically “moderate” heart failure)
Class IV— Symptoms of heart failure are present even at 
rest (symptomatically “severe” heart failure)

Heart failure

If symptoms persist:
• Consider cardiac resynchronisation therapy (pacing with or without a defibrillator)§
• Consider digoxin

Specialist assessmentSpecialist assessment

Consider implantable
cardioverter

defibrillator (where
appropriate) at any

stage during treatment,
in line with NICE

technology appraisal8

Offer ACE inhibitors and β blockers licensed
for heart failure as first line treatment

If patient is intolerant to ACE inhibitors,
consider an angiotensin receptor blocker

Manage comorbid
conditions such as

high blood pressure,
ischaemic heart

disease and diabetes
mellitus in line with

NICE guidelines

* Not all drugs licensed for use in heart failure are licensed for use with an ACE inhibitor. † NYHA class III-IV.
‡ NYHA class II-III. § Consider cardiac resynchronisation treatment in line with NICE technology appraisal.9

Heart failure due
to left ventricular

systolic dysfunction

Offer rehabilitation and education
Treat symptoms congestion and fluid retention
  with diuretics 

Consider hydralazine
in combination with

nitrate if intolerant to
ACE inhibitors and

angiotensin
receptor blockers

If symptoms persist despite optimal first line treatment, seek specialist
  advice and for second line treatment consider adding:
• An aldosterone antagonist licensed for heart failure* (especially in
   moderate to severe heart failure† or if myocardial infarction in the past
   month)
Or
• An angiotensin receptor blocker licensed for heart failure (especially in
   mild to moderate heart failure‡)
Or
• Hydralazine in combination with nitrate (especially in people of African
   or Caribbean descent with moderate or severe heart failure)

Heart failure
with preserved

ejection fraction

Management of heart failure
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• Aldosterone antagonists: In patients taking these, 
closely monitor potassium, creatinine, and estimated 
glomerular filtration rate. Seek specialist advice if the 
patient develops hyperkalaemia or if renal function 
deteriorates. (New recommendation.)

Treatment of heart failure with preserved ejection fraction
Treat congestive symptoms with diuretics, and aim for 
optimal management of comorbidities such as hyperten-
sion, ischaemic heart disease, and diabetes. Insufficient 
evidence exists to make a recommendation on the role 
of ACE inhibitors, angiotensin receptor blockers, and 
β blockers in heart failure with preserved ejection fraction.

Rehabilitation
• Offer a supervised, exercise based, group 

rehabilitation programme designed for patients 
with heart failure in patients who are stable and do 
not have a condition or device that would preclude 
an exercise based rehabilitation programme (such 
as uncontrolled ventricular response to atrial 
fibrillation; uncontrolled hypertension; high energy 
pacing devices set for activation at rates likely to be 
achieved during exercise). Include a psychological 
and educational component in the programme. 
The programme may be incorporated within an 
existing cardiac rehabilitation programme. (New 
recommendation.)

Monitoring
• Seek the opinion of a specialist in heart failure to 

guide the care of patients admitted to hospital. (New 
recommendation.) 

• Monitor all patients with chronic heart failure, 
including clinical assessment of functional capacity, 
fluid status, cardiac rhythm (minimum of examining 
the pulse), cognitive status, and nutritional status; 
medication review; and measurement of serum urea, 
creatinine, and electrolyte levels, and estimated 
glomerular filtration rate. 

• Consider specialist monitoring of serum natriuretic 
peptides in some patients (such as those in whom 
uptitration of treatment is difficult, and those 
with previous admissions to hospital). (New 
recommendation.)

• The frequency of monitoring depends on the clinical 
status (including the presence of comorbidity) and 
stability of the patient. The monitoring interval 
should be short (from a few days to two weeks) if 
the clinical condition or medication has changed. 
Monitor stable patients at least every six months.

• Provide patients who wish to be involved in the 
monitoring of their condition with sufficient 
education and support from their healthcare 
professional to do this.

Discharge planning
• Patients should generally be discharged from 

hospital only when their clinical condition is stable 
and the management plan is optimised. Timing of 
discharge should take into account patients’ and 

carers’ wishes and the level of care and support that 
can be provided in the community. The primary 
care team, patient, and carer must be aware of the 
management plan. Give clear instructions on how the 
patient or carer can access advice, particularly in the 
high risk period immediately after discharge.

Overcoming barriers
Local access to natriuretic peptide testing, two dimen-
sional transthoracic echocardiography, and specialist 
opinion will need to be improved for optimal implemen-
tation of the diagnostic pathway. Reduced emergency 
admissions as a result of earlier diagnosis will offset the 
implementation costs. Better uptake of proved interven-
tions will depend on the training of staff who provide heart 
failure care in both primary and secondary care and bet-
ter communication between generalists and specialists. 
Greater availability of rehabilitation programmes with a 
focus on heart failure will be necessary to ensure that more 
people have access to such programmes.
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Heart failure with preserved ejection fraction (HF-PEF) 
accounts for about half of all cases of heart failure.1 Popu-
lation based studies have shown that patients with HF-PEF 
have high rates of mortality (20-30% risk at one year)2  3 and 
readmission to hospital (30% risk at 60-90 days),4 which are 
similar to the rates for patients with heart failure with reduced 
ejection fraction (HF-REF). When compared with patients 
with HF-REF, those with HF-PEF are older, more often female, 
and more likely to have hypertension and atrial fibrillation, 
but are less likely to have coronary artery disease.2  3 Identify-
ing patients with HF-PEF can be difficult, however, because 
heart failure presents in many different ways and the diag-
nostic criteria that define this syndrome are complex.5 The 
guideline from the National Institute for Health and Clinical 
Excellence has proposed detailed guidance on diagnosis.6 In 
practice, the diagnosis of HF-PEF is often made in patients 
with symptoms and signs of heart failure who have preserved 
left ventricular ejection fraction. Furthermore, the evidence 
that supports treatment for HF-PEF is much weaker than that 
supporting treatment for HF-REF. To date, results from exist-
ing clinical trials of HF-PEF have been largely inconclusive, 
and treatments that have been shown to reduce morbidity 
and mortality in patients with HF-REF showed either no or 
only marginal benefits in patients with HF-PEF.

What is the evidence of the uncertainty?
To clarify whether treatments that are beneficial in HF-REF 
may also be beneficial in HF-PEF, we searched Medline, 
Embase, and the Cochrane Library for all adequately 
 powered randomised controlled trials of treatments for 
chronic heart failure (HF-PEF or HF-REF) that had reported 
both mortality and admission to hospital as their primary 
outcomes. We found no meta-analyses of treatments for 
 HF-PEF, so we depended on studies that would provide the 
most robust and unbiased estimates of the tested treatments 
by selecting  trials that had the largest sample size or the long-
est follow-up and those that reported high quality outcome 
data, such as blinded adjudicated events.

The table  compares the degree of benefit of common 
treatments in HF-REF and in HF-PEF. To date, no drug or 
non-drug treatment has been shown to reduce mortality 
(all cause or cardiovascular) in patients with HF-PEF. By 
 contrast, among patients with HF-PEF, some drug treat-
ments have been shown to reduce admission to hospital for 
reasons related to heart failure.

Randomised controlled trials of HF-PEF
The most robust data are from trials that evaluated 
angiotensin converting enzyme (ACE) inhibitors and 
 angiotensin receptor blockers. For ACE inhibitors, one 
trial showed over 26 months that in elderly patients with 
 HF-PEF and an ejection fraction of ≥40%, perindopril when 
compared with placebo did not reduce the composite out-
come of all cause death or unplanned admissions to hos-
pital for heart failure (hazard ratio 0.92; 95% confidence 
interval 0.70 to 1.21).7 Moreover, the observed reduction 
at one year in admissions to hospital for heart failure with 
perindopril (0.63; 0.41 to 0.97) was not sustained by the 
end of the trial (0.86; 0.61 to 1.20), possibly owing to high 
rates of treatment crossover. However, perindopril reduced 
the severity of symptoms of heart failure. 

For angiotensin receptor blockers, one trial showed over 
37 months that in patients with HF-PEF and an ejection frac-
tion of >40%, candesartan when compared with placebo did 
not reduce the composite outcome of cardiovascular death 
or admission to hospital for heart failure (0.89; 0.77 to 
1.03).8  However, candesartan reduced admissions to hos-
pital for heart failure alone by 16% (adjusted hazard ratio 
0.84; 0.70 to 1.00). In the same trial, patients receiving can-
desartan also showed less worsening of symptoms of heart 
failure.9 Another trial showed over 50 months that in patients 
with HF-PEF and an ejection fraction of ≥45%, irbesartan 
when compared with placebo did not reduce the compos-
ite outcome of all cause death or admission to hospital for 
 cardiovascular causes (hazard ratio 0.95; 0.86 to 1.05).10 
Unlike candesartan, irbesartan did not reduce admissions 

Qualitative summary of treatment effects of common treatments used in heart failure with reduced ejection fraction and in heart failure with preserved ejection 
fraction*

Treatment
Heart failure with reduced ejection fraction Heart failure with preserved ejection fraction

Mortality Admission to hospital Symptom Mortality Admission to hospital Symptom
ACE inhibitor Substantial benefit Substantial benefit Marginal benefit No benefit Marginal or no benefit No benefit
Angiotensin receptor blocker Marginal benefit Substantial benefit Marginal benefit No benefit Marginal or no benefit No benefit

β Blocker Substantial benefit Substantial benefit Marginal benefit No benefit No benefit Marginal or no benefit

Digitalis No benefit Substantial benefit Marginal benefit No benefit No benefit No data
Aldosterone antagonist Substantial benefit Substantial benefit No benefit No data No data No data
Cardiac resynchronisation therapy Marginal benefit Substantial benefit Marginal benefit No data No data No data
Implantable cardioverter defibrillator Substantial benefit No benefit No benefit No data No data No data
*The treatment effects are summarised qualitatively on the basis of the totality of currently available evidence rather than data from individual trials.
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to hospital for worsening heart failure (0.95; 0.81 to 1.10). 
Irbesartan also did not reduce the severity of symptoms of 
heart failure or functional limitation.

For digitalis, an ancillary arm of one trial showed over 37 
months that in patients with HF-PEF and an ejection frac-
tion of >45%, digoxin when compared with placebo did not 
reduce the composite outcome of death from heart failure 
and admission to hospital (0.82; 0.63 to 1.07) or admission 
to hospital alone for worsening heart failure (0.79; 0.59 to 
1.04).11 Though not statistically significant, these results 
were consistent with those in the main arm of the trial,12 
which showed a reduction in admissions to hospital for 
worsening heart failure in patients with HF-REF who were 
taking digoxin (risk ratio 0.72; 0.66 to 0.79). 

For β blockers, one trial showed over 21 months that in 
the subgroup of elderly patients with an ejection fraction 
of >35% (a cut-off value lower than that typically used for 
defining HF-PEF), nebivolol when compared to placebo 
did not reduce the composite outcome of all cause death or 
admission to hospital for cardiovascular causes (hazard ratio 
0.82; 0.63 to 1.05).13

No large trial has yet evaluated the role of aldosterone 
antagonists, direct vasodilators, calcium channel  blockers, 
antiarrhythmics, antiplatelets, anticoagulants, cardiac 
resynchronization treatments, or implantable cardioverter 
defibrillators in patients with HF-PEF.

It is notable that, although trials of ACE inhibitors, 
 angiotensin receptor blockers, digitalis, and β blockers did 
not show a significant reduction in their primary  outcomes, 
most found a non-significant reduction consistent with 
their effects in HF-REF. Therefore, when making treatment 
decisions, one approach is to infer from these data that 
these treatments may provide some benefit in patients with 
 HF-PEF but less than in patients with HF-REF.

Extrapolations from trials with preserved ejection fraction 
and no heart failure
Another approach is to extrapolate from data in which the 
same treatment for “allied” conditions has been shown to 
prevent morbidity and mortality that are related to heart fail-
ure. These allied conditions include those that are risk fac-
tors for developing heart failure, such as hypertension and 
coronary artery disease, as well as those that are associated 
with heart failure, such as atrial fibrillation. 

The best data come from trials that evaluated ACE 
 inhibitors, angiotensin receptor blockers, and to a lesser 
extent β blockers. In these trials, patients without heart 
failure mostly had preserved ejection fraction. For ACE 
inhibitors, three trials, of ramipril, perindopril, and trando-
lapril, all showed a reduction in adverse outcomes related 
to heart failure when compared with placebo.14 A combined 
analysis of these data showed that in patients with a wide 
spectrum of cardiovascular risks, ACE inhibitors lowered 
the risk of admission to hospital because of heart failure 
by 23% (hazard ratio 0.77; 0.67 to 0.90).14 For angiotensin 
receptor blockers, another trial showed that in patients with 
atrial fibrillation and other risk factors for stroke,  irbesartan 
reduced admissions to hospital for heart failure by 14% 
(0.86; 0.76-0.98) when compared with placebo.15 For 
β blockers, pooled trial data in patients with hypertension 
showed a trend in reduction in the risk of developing heart 

failure with β blockers compared with placebo (risk ratio 
0.77; 0.60 to 1.01).16 As most patients with HF-PEF have one 
of these allied conditions before developing heart failure, it is 
reasonable in the absence of direct evidence to infer that such 
treatments (blockers of the renin-angiotensin-aldosterone 
system or β blockers) may also benefit patients with HF-PEF.

Is ongoing research likely to provide relevant evidence?
A search of ClinicalTrials.gov (www.clinicaltrials.gov) 
and the International Clinical Trials Registry (apps.who.
int/ trialsearch) did not identify any ongoing large trials of 
HF-PEF evaluating ACE inhibitors, angiotensin receptor 
blockers, or β blockers. 

However, a multicentre, international, randomised, 
 double blind placebo controlled trial of aldosterone antago-
nist treatment (the TOPCAT trial, www.topcatstudy.com/) is 
under way as follows:
• Population: Planned recruitment of about 4500 adults 

with HF-PEF, an ejection fraction of  ≥45%, and either 
a history of admission to hospital because of heart 
failure within the past 12 months or a raised brain 
natriuretic peptide or N-terminal pro-brain natriuretic 
peptide within the past 30 days

• Intervention and comparison:  Spironolactone or 
placebo

• Outcome: The primary outcome is a composite of 
cardiovascular mortality, aborted cardiac arrest, and 
admission to hospital because of heart failure.

What should we do in the light of the uncertainty?
Despite the uncertainties in the current evidence base, how 
should patients with heart failure with preserved ejection 
fraction be treated? Firstly, a diuretic should be used to 
relieve limiting heart failure symptoms, such as pulmonary 
congestion. Secondly, an ACE inhibitor and a β blocker 
should be considered, particularly when there are other 
compelling indications for their uses (such as coronary 
artery disease, hypertension, and diabetes mellitus). Thirdly, 
if atrial fibrillation is present, digoxin may be added for rate 
control. Lastly, treatments of comorbidities commonly found 
in patients with HF-PEF, such as anticoagulation for atrial 
fibrillation, should be pursued. These recommendations are 
consistent with those in the current NICE guideline.6

In sum, we are not convinced by the current evidence for 
any of the drug treatments in HF-PEF in reducing morbidity 
or mortality in this population. However, given the benefits 
of various drugs for allied conditions and in HF-REF, we 
believe that extrapolations of evidence from related areas 
and consideration of the limited data from trials in the spe-
cific populations together can help to determine the most 
appropriate treatment for patients with HF-PEF. We would 
not disagree, however, with any physician who wishes to 
withhold any of the treatments that we recommend.
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Why does it matter?
Delayed diagnosis of an inhaled foreign body can result 
in complete airway obstruction, which may be fatal.3 The 
rate of serious acute complications (including pneumo-
nia, pneumothorax, and subglottic oedema) is 2.5 times 
higher when diagnosed more than 24 hours after inhala-
tion (67%) than when diagnosed within 24 hours (27%).8 
Long term complication rates are also higher if diagnosis 
is delayed. In one follow-up study almost 30% (6/21) 
of children in whom foreign body removal was delayed 
by more than one week developed a chronic persistent 
cough (mean duration of follow-up 2.05 years).9 Recur-
rent pneumonia, lung abscesses, and bronchiectasis can 
also develop if foreign bodies remain in place for many 
weeks.10

Children, especially toddlers, tend to place objects in 
their mouths while exploring their environment. They 
are therefore at increased risk of inhaling foreign bod-
ies, which may become lodged in the tracheobronchial 
system. 

Why is it missed?
Diagnosis of an inhaled foreign body was delayed by more 
than a week in 29% of cases and by more than 30 days 
in 10% in a retrospective analysis of 1015 cases.4 A wit-
nessed choking event is the most important factor in pin-
pointing an early (within 24 hours) diagnosis of foreign 
body inhalation.5 However, a consecutive  series of 142 
children attending a hospital emergency department with 
a history suggesting foreign body inhalation found that 
such events are not reported in 1 in 6 (10/61) confirmed 
cases.6 Parents or carers may not witness or remember 
choking episodes, and children may not disclose a history 
of choking or of inhaling foreign bodies because of limited 
speech, fear or embarrassment.

Clinicians may fail to consider the diagnosis of an 
inhaled foreign body if the child has no symptoms at 
presentation or presents with prolonged or atypical symp-
toms, especially when physical examination and chest 
radiograph findings are normal.7 Inhaled objects that do 
not cause an intense inflammatory response (plastic toys, 
for example) or that result in only partial airway occlusion 
are the most difficult to detect.
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KEY POINTS
A diagnosis of foreign body inhalation should be 
considered in any child in whom a witnessed choking 
episode is reported
Clinicians should specifically ask about previous choking 
episodes in children presenting with persistent cough or 
other respiratory symptoms
Bronchoscopy is recommended in children with a 
suggestive history together with symptoms, signs, or 
chest radiograph findings consistent with foreign body 
inhalation; an index of suspicion should be maintained in 
children with a suggestive history only
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How is it diagnosed?
Clinical features
The table  lists the sensitivities, specificities, and posi-
tive and negative predictive values of clinical features 
associated with foreign body inhalation in children. In 
a 10 year chart review, 77 out of 135 children (57%) 
showed the classic triad of coughing or choking, wheez-
ing, and unilateral reduced breath sounds.7 Wheeze is 
present when there is partial obstruction of an airway. 
Persistent cough, wheeze, sputum production, and dys-
pnoea may develop in children in whom diagnosis is 
delayed by more than one month.11

Investigations
Chest radiograph findings compatible with an inhaled 
foreign body include air trapping, atelectasis, and pneu-
mothorax. After several days, radiographic evidence of 
pneumonia may also be present. However, none of these 
findings are pathognomonic for foreign body inhala-
tion.13 In addition, more than three quarters of inhaled 
foreign bodies are radiolucent and will therefore not 
show on chest radiographs.14

Definitive diagnosis of foreign body inhalation is by 
endoscopic evaluation. The most appropriate first line 
procedure depends on the likelihood of a foreign body 
being present. Where there is near certainty, rigid bron-
choscopy under general anaesthesia is the investigation 
of choice, as the object can be detected and removed 
in one procedure.6 In cases where clinical and radio-
graphic findings are equivocal, flexible bronchoscopy 
under sedation and local anaesthesia can be useful in 
confirming the presence and exact site of the item.2 Sub-
sequent removal is by rigid bronchoscopy under general 
anaesthesia.

How is it managed?
Bronchoscopy is recommended when children have a sug-
gestive history together with symptoms, signs, or chest 
radiograph findings consistent with foreign body inhala-
tion. Children with a suggestive history but normal clini-
cal and chest radiograph findings should be monitored 
carefully for symptoms and signs of foreign body inha-
lation.6 Given the considerable mortality and morbidity 
associated with foreign body inhalation in children, the 
importance of preventive measures needs to be empha-
sised to parents and carers.
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HOW COMMON IS IT?

During 2008-9, just over 300 hospital admissions in England were due to foreign body 
inhalation in children up to 14 years of age1 
Worldwide, 55% of children who have inhaled foreign bodies are between 1 and 3 years of 
age and 7-10% are under 1 year of age2 
In the United States, foreign body inhalation accounts for 7% of accidental deaths in 
children under 4 years of age3

CASE SCENARIO
A  2 year old boy presented to his general practitioner with a two week history of a 
dry, persistent cough. His mother recalled an episode two weeks ago when he had a 
violent coughing fit while eating nuts and raisins. She took him to the nearest hospital 
emergency department, but he was discharged a few hours later after a normal physical 
examination and normal chest radiograph. Nevertheless, this history of persistent 
cough following a choking episode should raise concern about possible foreign body 
inhalation.

Diagnostic value of clinical findings in foreign body inhalation

Findings
Sensitivity 
(%)

Specificity  
(%)

Positive predictive 
value (%)

Negative predictive 
value (%)

History of witnessed choking event6 92 32 50 84
Cough6 92 28 49 82
Wheeze12 88 28 76 47
Dyspnoea12 18 74 64 26
Localised decreased lung sounds6 57 85 74 73

You do not really understand something unless you 
can explain it to your grandmother.

Albert Einstein (1879-1955)
Submitted by Alan Cordey, foundation year 1 doctor,  
Bristol Royal Infirmary, Bristol
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Endpiece
Explain it to your 
grandmother
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