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Pulmonary embolism risk stratification:
where are we heading?

To the Editor:

We read with great interest the paper by SANCHEZ et al. [1], in which the authors suggested that biomarkers

and echocardiography findings would provide additional prognostic information to traditional risk models,

such as the pulmonary embolism severity index (PESI), in normotensive acute pulmonary embolism (PE)

patients. Patients were assigned to low- (PESI I–II), intermediate- (PESI III–IV) and high-risk classes (PESI

V) and further stratified according to right ventricle dysfunction markers (right ventricle/left ventricle ratio,

and troponin and brain natriuretic peptide (BNP) levels). The authors reported that low-risk PESI patients

without any right ventricle dysfunction markers had a significantly lower risk for adverse events than

low-risk patients with abnormal right ventricle/left ventricle ratio, troponin and/or BNP levels. However,

the same results were not found for the remaining PESI classes (intermediate and high risk).
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Reliable risk stratification represents the cornerstone of PE management, which should be capable of

recognising patients at high risk of death, who could receive specific therapeutic interventions, and those

suitable for outpatient management, with important savings in healthcare costs. Although the PESI score

has a proven high discriminative performance in the identification of low-risk patients, outperforming

other validated PE risk models [2, 3], some authors have recently demonstrated that the 48-h recalculation

of PESI can more accurately identify those eligible for outpatient management [4]. Serial calculation of PESI

and a decision on potential discharge at the 24–48-h mark, as an early evaluation of treatment response,

might be a comprehensive risk stratification strategy with high certainty of safety.

Although the combination of validated PE risk scores with other easily available illness severity markers may be a

more suitable approach to evaluate prognosis of this complex condition, early adverse events were still reported

by SANCHEZ et al. [1] in the very low risk class (PESI I–II and normal right ventricle dysfunction markers).

One of the markers of right ventricle dysfunction used was BNP, which was considered abnormal when

.78.5 ng?L-1. This is an appropriate cut-off point to rule-out right heart failure [5]; however, it lacks

adequate specificity to be used as an isolated heart dysfunction marker since BNP varies with other

conditions, such as renal failure or chronic obstructive pulmonary disease. BNP can also be elevated in

previously known left heart failure, a variable already considered within PESI, in which case it would not

reflect PE severity. Moreover, BNP predictive value may not be independent from echocardiographic

findings of right ventricle dysfunction. Accordingly, the higher concentrations of BNP reported in the high-

risk group (PESI V) did not correlate with higher degrees of right ventricle dilatation on echocardiogram

and was not an independent predictor of adverse outcomes.

In the Low Risk Pulmonary Embolism Decision (LR-PED) rule derivation sample [6], comprising

haemodynamically stable patients without right ventricle dysfunction (based on N-terminal pro-BNP and

echocardiogram), the presence of a troponin I level o0.1 ng?mL-1 was associated with an increased

1-month mortality (14.3% versus 26.2%), although the difference did not reach statistical significance due

to the low number of events. Furthermore, 59.4% of patients with troponin I ,0.1 ng?mL-1, with a

simplified PESI o1 (high-risk class according to this risk model) had a 12.5% 1-month mortality. These

findings suggest that, although troponin I and other right ventricle dysfunction markers may add prognostic

value, PESI or simplified PESI still prevail over the former parameters.

Other biomarkers with independent prognostic value may merit inclusion in future refined risk analysis.

The LR-PED rule included several clinical variables and acute phase markers (glycaemia, C-reactive protein,

troponin and creatinine at admission) and apparently presented higher sensitivity and negative predictive

value than the GENEVA score and simplified PESI risk schemes, allowing improved risk reclassification of

truly low-risk PE patients. Furthermore, the same working group proposed that the presence of atrial

fibrillation has independent predictive power and should also be considered in PE prognosis, suggesting

that heart rhythm might be as important as heart rate in this complex condition [7].

Regarding echocardiographic evaluation of acute right ventricle pressure overload, right ventricle/left

ventricle ratio may not have high sensitivity for the detection of subclinical right ventricle systolic

dysfunction. However, speckle tracking imaging is an angle-independent approach for assessment of both

global and regional right ventricle function, potentially outperforming the classic parameters of right

ventricle function (i.e. right ventricle fractional area change, tricuspid annular plane systolic excursion and

tricuspid systolic velocity) in the quantification of even reversible or subclinical right ventricular regional

non-uniformity caused by acute right ventricle pressure overload [8]. However, accurate echocardiographic

imaging of the right ventricle free wall can be technically challenging and other imaging modalities, such as

cardiac computed tomography (CT), might be a worthwhile option for assessment of right ventricle

dysfunction. Although there is no consensus on which is the best marker of right ventricle dysfunction,

HENZLER et al. [9] proposed right ventricle/left ventricle volume as the most accurate CT parameter, and its

combination with N-terminal pro-BNP or troponin I measurements seemed to further improve the

diagnostic accuracy of either test alone. Notwithstanding, proper evidence demonstrating that CT

parameters can add independent prognostic value to traditional PE risk schemes is lacking.

Despite the existence of several risk scores, accurate prediction of PE prognosis remains a challenge. The risk

scores are not fully accomplishing their primary goal of supporting the attending physician in important

clinical decisions (suitability for outpatient management or thrombolysis for high-risk normotensive cases).

The number of PE risk schemes continues to proliferate, often comprising a large number of variables (e.g.

PESI has 11 variables and LR-PED includes eight) some of which are not always available or easily

collectable, which somewhat limits their application in busy daily practice. Possibly, research should aim to

develop comprehensive cardiovascular risk assessment tools that could aid clinicians without overwhelming

them with the sheer volume of data available on this subject. With this in mind, we tested a renowned acute
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coronary syndrome risk model, the Global Registry of Acute Coronary Events (GRACE), in a PE cohort, as

it contains important haemodynamic variables and target organ lesion markers providing an interesting

assessment of illness severity. Although the results warrant further validation in independent cohorts, the

GRACE seemed to accurately capture PE severity [10].

Acute PE is a complex condition with several organ-interactions, a broad clinical presentation and a wide

prognosis. Currently, PE risk stratification schemes may perform satisfactorily at ruling-out illness severity

and allow assessment of patient eligibility for outpatient management. The next step would be to correctly

recognise truly high-risk normotensive PE cases that would benefit from early and more aggressive

therapies, such as thrombolysis.

@ERSpublications

The next step for PE risk stratification will be to correctly recognise truly high-risk normotensive PE
cases http://ow.ly/nSvxM
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Smoking resumption after lung
transplantation: standardised screening
and importance for long-term outcome

To the Editor:

Worldwide, about 40% of lung transplantations (LTx) are performed for end-stage emphysema [1]. Eligible

patients are enrolled on the waiting list after at least 6 months of smoking cessation [1]. Although in most

centres smoking behaviour after LTx is not routinely monitored, resuming smoking can complicate post-

transplant outcome [2–5].

In general, smoking relapse can be found in 12–40% of all liver, heart and renal transplant patients [3].

Smoking is mostly assessed by use of a questionnaire. Only the study of BOTHA et al. [4] combined a

questionnaire with urinary cotinine detection. We previously reported post-LTx smoking in 11% of our
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