
frequently and have less severe cardiopulmonary
manifestations.3 Even in the event of inclusion of false-
positive results in the presented data, the financial burden
remains the same; the reported cases are contributing to an
overall increasing trend in health-care cost and use.
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TABLE 1 ] Centers Participating in the Survey

Center

Sheffield Children’s Hospital, Sheffield, England

Royal Brompton Hospital, London, England

Sheba Medical Centre, Tel-Hashomer, Tel Aviv University, Tel A

Children’s Hospital Boston, Boston, MA, USA

Kinderklinik und Kinderpoliklinik im, University of Munich, Muni

Cincinnati Children’s Hospital, Cincinnati, OH, USA

Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

Hacettepe University, Ankara, Turkey

University of the Witwatersrand, Johannesburg, South Africa

Pavlov State Medical University, St. Petersburg, Russia

NHO Kinki-Chuo Chest Medical Centre, Osaka, Japan

University Medical College, Hangzhou, Zhejiang, China

Lungenklinik Grosshandorf, Grosshandorf Germany

University Hospital, Olomouc, Czech Republic

Asklepios-Fachkliniken München Gauting, Gauting, Germany

Helsinki University Central Hospital, Helsinki, Finland

Cork University Hospital, Cork, Ireland

Care Medicine Thoraxklinik, Heidelberg, Germany

Serviço de Pneumologia–Hospital São João-Porto, São João-Por

Ruhrlandklinik-University of Duisburg Essen, Essen, Germany

University Hospital, Zurich, Switzerland

Hopital Louis Pradel, Lyon, France

Tokyo Medical University Hachioji Medical Centre, Hachioji City

Kantonsspital Aarau, Aarau Switzerland

St. Antonius Hospital, Nieuwegein, The Netherlands

Kempten-Oberallgäu Hospital, Immenstadt, Germany

LSBL ¼ lobar/segmental bronchoscopic lavage; WLL ¼ whole lung lavage.
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A Global Survey on Whole
Lung Lavage in Pulmonary
Alveolar Proteinosis

To the Editor:

Whole lung lavage (WLL) is the current standard of care
to treat pulmonary alveolar proteinosis (PAP), a rare
WLL LSBL Adult Pediatric
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Figure 1 – Years of experience at each center in performing whole lung
lavage (WLL) in adult patients with pulmonary alveolar proteinosis
(PAP).
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Figure 2 – Observed frequency (%) of indication for WLL among the
centers. More than one answer was possible; D ¼ decline from baseline.
respiratory syndrome characterized by the accumulation
of lipoproteinaceous material in alveoli, which impairs
oxygen uptake and causes respiratory failure.1,2

We present a clinical practice survey on WLL, which was
conducted by means of a questionnaire.3 Two major
considerations prompted us to perform the present
survey: (1) even if WLL for treatment of PAP was
described more than 50 years ago,4 it is still an elitist
procedure with poor accessibility and (2) the WLL
procedure is, in most cases, the result of a long-term
process of self-education, with progressive improvement
of the lavage technique.5

An international committee of physicians performing
WLL or caring for patients with PAP, or both, developed
the survey questionnaire, which comprises sections
for physicians performing only WLL and physicians
performing only lobar/segmental bronchoscopic
lavage (LSBL), or physicians performing both WLL
and LSBL.

Respondents were from 20 centers in 14 countries
performing WLL in adults and 10 centers in 6 countries
performing WLL in pediatric patients (Table 1). The
mean (� SD) duration of experience was 18 � 11 years
(Fig 1).

The results show that WLL in adults is performed
almost universally using general anesthesia with a
double-lumen tracheal tube in two consecutive sessions
(one lung per session), with an interval of 1 to 2 weeks
between WLL procedures observed by 50% of centers.
Other common aspects are the use of saline warmed to
37�C and drainage of instilled fluid by gravity. The
amount of fluid used to perform the WLL is a critical
aspect. The volume of saline aliquots infused varies
greatly (800 mL of warm saline on average), and a great
252 Correspondence
variability exists for the total volume used per lung, with
a range from 5 to 40 L.

Most (14 of 20) centers use chest percussion to emulsify
the PAP sediment to improve therapeutic efficiency.
However, the method and timing vary greatly. Ten
centers (50%) use manual chest percussion and four
(20%) centers use mechanical percussion.

Indications for WLL vary among centers (Fig 2). There is
also a great discrepancy in the choice of position: supine
positioning was chosen by 50% of centers and rotation
and change of positions was performed by 7 centers.

This international survey found that WLL is safe and
effective as therapy for PAP and represents a first step in
developing an evidence-based, best-practice approach to
standardizing WLL therapy for PAP.
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Prediction of Mortality
in Pulmonary Embolism
Based on Left Atrial Volume
Measurements

Do Indexed Values Matter?
To the Editor:

We read the paper by Aviram et al1 published in CHEST
(March 2016) with great interest and congratulate the
authors on their excellent work. Using CT pulmonary
angiography (CTPA), the study demonstrated an
association of decreased left atrial (LA) volumes and
mortality in patients with acute pulmonary embolism (PE),
in which it is theorized that a decrease in right ventricular
stroke volume leads to underfilling of the left atrium. These
findings are corroborated by previous studies using
echocardiography and advocate the need for further studies
using CTPA to risk stratify high-risk patients with PE.

The current analysis suggests that patients with a smaller
LA volume, by nongated CTPA, have a higher risk of
mortality after PE. Given the known heterogeneity of LA
volumes according to body surface area (BSA), it would
be helpful to index LA volumes to BSA. Studies have
demonstrated that LA size was larger with increasing
body size and male sex, potentially explaining up to
29% of LA size variability.2 Additionally, race should be
taken into account because of the significantly greater
dimensions among whites,3 as well as evident racial
disparities with PE mortality.4 To partially account for
patient BSA, right atrial to LA ratio was used by Chow
et al5 to predict long-term mortality; however, this
association was not as definitive. The CTPA images are
nongated and represent data from a range of cardiac
phases, with reduced filling time at higher heart rates. This
may partly account for why the right atrial to LA volume
ratio association is not as strong by CTPA. The increasing
availability of advanced CT scanner systems will enable
excellent-quality gated PE examinations, making metrics
derived from chamber volumes more reliable.

Despite the population-associated risk of low LA volume
with increased mortality, the interquartile ranges overlap
significantly, making LA volume difficult to apply to a
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