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Epidemiology and Healthcare Utilization of
Spontaneous Pneumothorax and Diffuse Cystic Lung
Diseases in the United States

To the Editor:

Spontaneous pneumothorax (SP) has been estimated to occur at a
frequency of 24 cases/100,000 men and 9.8 cases/100,000 women per
year in the United Kingdom (1). The epidemiology of SP in the United
States is not well established (2, 3). SP is a common manifestation
in patients with diffuse cystic lung diseases (DCLDs) such as
lymphangioleiomyomatosis (LAM), Birt-Hogg-Dubé syndrome
(BHD), and pulmonary Langerhans cell histiocytosis (PLCH). The
lifetime prevalence of SP has been estimated to be approximately
60–70% in LAM, 25–75% in BHD, and 15–20% in PLCH (4–9),
making this a common cause ofmorbidity and healthcare utilization in
these patients. SP is often the presenting manifestation of patients with
DCLDs; it has been estimated that 5–10% of patients presenting with
an apparent primary SP have underlying LAM, BHD, or PLCH
(10–14). The objectives of our study were to better understand the
epidemiology and healthcare burden of SP in the United States and to
determine the real-world burden of SPs secondary to DCLDs.

Methods
Records were obtained from the 2015 National Inpatient Sample
(NIS) and Nationwide Emergency Department Sample (NEDS)
data files (15, 16), which were created for the Healthcare Cost
and Utilization Project, sponsored by the Agency for Healthcare
Research and Quality. The NIS is a large, publicly available all-payer
inpatient database in the United States and is a nationally
representative 20% stratified sample of the U.S. hospital discharges.
The 2015 NIS contains data on more than 7 million annual
inpatient hospitalizations, representing over 35 million weighted
national discharges, and includes weights for calculating national
estimates. The NEDS is a large, publicly available all-payer
emergency department (ED) database in the United States and is a
nationally representative 20% stratified sample of hospital-owned
ED visits. The 2015 NEDS contains data from approximately 30
million ED visits, representing over 143 million weighted national
ED visits. Stratification variables for the NIS include census
division, urban or rural location, teaching status, ownership, and
bed count, and for the NEDS, they include U.S. region, urban or rural
location, teaching status, ownership, and trauma level. We queried
the 2015 NIS and NEDS to identify patients with SP and DCLDs
using the International Classification of Diseases (ICD) revision 9
codes during the first three quarters of the year and revision 10
codes during the last quarter of the year. NEDS visits that resulted
in admission to the same hospital or transfer to another short-term
hospital were excluded from the analyses to avoid potential overlap

with NIS data. ICD-9 and -10 codes were used to distinguish
between primary SP and secondary SP. As BHD does not have a
specific ICD code, we were only able to ascertain the SP burden
posed by LAM and PLCH in our analysis.

Descriptive statistics are reported as percentages for
categorical variables and as median values and interquartile range
for continuous variables. Rates are expressed as percentages of
hospital visits. To account for the NIS and NEDS survey designs,
survey-specific procedures in SAS (SAS Institute) were used to
obtain estimates of descriptive statistics. Domain analyses were
incorporated in analyses involving subpopulations to obtain precise
estimates and their variances. All analyses were performed using
SAS software version 9.4.

Results
The weighted estimate of the total number of hospital visits in
the United States in 2015 was 157,671,785 (35,769,942 inpatient
admissions and 121,901,843 ED visits). Pneumothorax was listed as
a discharge diagnosis in 265,588 cases, accounting for 0.17% of total
hospital visits (231,675 inpatient admissions and 33,913 ED visits).
Excluding the 143,585 traumatic and iatrogenic pneumothoraces,
there were a total of 122,003 encounters related to SPs, accounting
for 0.08% of the total hospital visits (Figure 1). The annual
prevalence of SP in the United States was 77 cases/100,000 (111
cases/100,000 male and 51 cases/100,000 female) hospital visits.

There were a total of 1,461 hospital encounters among patients
with DCLDs (LAM: 763/1461, 52%; PLCH: 698/1461, 48%). Of
these visits, 156 (11%) were related to an SP, 109 for LAM and 47
for PLCH, accounting for 0.13% of all SPs. SP accounted for 14%
(109/763) and 7% (47/698) of all hospital visits for LAM and PLCH,
respectively. Details regarding patient demographics, hospital costs,
and inpatient length of stay for patients with LAM and PLCH with
SP compared with patients with primary SP are summarized in
Table 1. SPs were managed by pleurodesis in 32% (35/109) of
patient encounters with LAM and 40% (19/47) of patient
encounters with PLCH.

Discussion
The major findings of our analysis are 1) the prevalence of SP in the
United States is 77 cases per 100,000 hospital visits, 111/100,000 in
men and 51/100,000 in women; 2) LAM and PLCH account for
0.13% of the total SPs; 3) the annual total days spent in the inpatient
hospital stay for management of SP was 645 days, amounting to a
total cost of $8,194,680 for patients with LAM and 470 days,
amounting to a total cost of $4,370,520 for patients with PLCH;
and 4) pleurodesis is performed in less than half of the patient
encounters with LAM and PLCH admitted with an SP.

The prevalence of SP in our analysis is almost fivefold higher
than the previous estimates derived from the United Kingdom
(1). Although the exact reasons for these differences are unclear,
putative reasons include regional differences, increased detection
because of more frequent utilization of chest computed tomographic
(CT) scans, or improved case-capture in the NIS and NEDS
databases as compared with the UK databases.

A recently published analysis has shown that performing
screening chest CT scans in patients presenting with an apparent
primary SP to facilitate early detection of DCLDs (LAM, BHD, and
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PLCH) is cost effective (10). The calculations in this analysis were
derived from reasonable assumptions about the estimates of DCLD
prevalence in patients with an SP and are subject to error (10). We
found a prevalence of 0.13% of LAM and PLCH in patients with
SPs, an estimate that lies within the cost-effectiveness threshold of
performing screening CTs and provides real-world data to support
this strategy. In reality, the prevalence of DCLDs in patients
presenting with an apparent primary SP is almost certainly higher
than 0.13%, as we were unable to evaluate the contribution of BHD

in our analysis, and a substantial proportion of the cases in our
analysis represent known secondary SPs due to an underlying
disease process rather than an apparent primary SP. For instance,
the three most common diagnoses associated with SP in our
analysis were sepsis, lung cancer, and pneumonia—situations in
which an SP would not be considered as an apparent primary SP.

There is an extremely high rate of recurrence in SPs secondary
to underlying DCLDs (z70% in LAM and z60% in PLCH) if
managed conservatively, and early pleurodesis following the first
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Figure 1. Flowchart depicting the distribution of pneumothoraces in our database. DCLD=diffuse cystic lung disease; LAM= lymphangioleiomyomatosis;
PLCH=pulmonary Langerhans cell histiocytosis; SP= spontaneous pneumothorax.

Table 1. Details of SP-related encounters in patients with LAM and PLCH compared with primary SP

Variable LAM PLCH Primary SP

Number of SP visits 109 (90 inpatient, 19 ED) 47 (40 inpatient, 7 ED) 3,066 (2,550 inpatient, 516 ED)
Median age, yr (IQR) 37 (26–42) 30 (26–39) 32 (20–60)
Sex All women 25 (53%) men, 22 (47%) women 2,260 (74%) men, 806 (26%) women
Median length of inpatient
hospital stay, d (IQR)

4.3 (2.5–8.5) 6.9 (2.0–8.9) 3.9 (2.0–7.1)

Mean length of inpatient
hospital stay, d (SE)

7.2 (1.4) 11.7 (4.3) 6.3 (0.3)

Total annual length of
inpatient hospital stay, d

645 470 16,040

Median charge of inpatient
hospitalization, $ (IQR)

42,179 (16,092–105,858) 55,438 (31,057–94,874) 29,416 (14,224–60,871)

Mean charge of inpatient
hospitalization, $ (SE)

91,052 (27,572) 109,263 (39,643) 53,931 (4,510)

Total annual charge of
inpatient hospitalization, $

8,194,680 4,370,520 137,524,050

Definition of abbreviations: ED=emergency department; IQR= interquartile range; LAM= lymphangioleiomyomatosis; PLCH=pulmonary Langerhans cell
histiocytosis; SE= standard error; SP= spontaneous pneumothorax.
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episode of SP is recommended in these patients as opposed to
waiting for a recurrent episode (4, 5, 7, 8). In our analysis,
pleurodesis following SP was employed in 32% of the patient
encounters with LAM and 40% of the patient encounters with
PLCH. The exact reasons for underutilization of pleurodesis are
unclear, but it is worth mentioning that a number of variables factor
into the decision whether to pursue pleurodesis or not, such
as patient preferences and the perceived need for future lung
transplantation, that might explain, at least in part, the seemingly
low rate of utilization of pleurodesis in this patient population (17).

There are several noteworthy limitations of our analysis. The
diagnosis of SP was ascertained based on ICD codes and is subject
to error. Although unlikely, it is not possible to determine if an
individual was admitted more than once during the time period in
which data sampling took place. We were unable to include BHD in
our analysis because of the lack of a specific ICD code, which almost
certainly resulted in an underestimation of the true SP burden
related to DCLDs.

Conclusions
The prevalence of SP in the United States is 77 cases per 100,000
hospital visits: 111/100,000 in men and 51/100,000 in women. SPs
caused by DCLDs account for a small but significant proportion of
morbidity and healthcare utilization in the United States. Increased
emphasis on management strategies aimed at early detection of
DCLDs such as screening chest CT scans in patients presenting
with an apparent primary SP and reducing recurrences such as
early pleurodesis might help reduce the healthcare burden from
DCLD-related SPs.
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