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Empyema refers to a collection of frank pus or infected 
fluid within the pleural space and has an attributable 
mortality rate of 10–20% (1-3). The standard of care 
includes appropriate antibiotic therapy and prompt 
evacuation of the pleural fluid, as delay and a lack of source 
control leads to organization of the space making drainage 
difficult and significantly worsening outcomes (4). Though 
the importance of adequate empyema drainage was first 
recognized over 2,000 years ago (5), how best to accomplish 
this task remains controversial (6), with both primary 
chest tube insertion and surgical management routinely 
performed in clinical practice. Dr. Semenkovich and 
colleagues sought to investigate this treatment dilemma by 
performing a retrospective cohort study entitled “Current 
State of Empyema Management”, in which the Healthcare 
Cost and Utilization Project New York State Inpatient 
Database [2009–2014] was queried for hospitalizations for 
empyema. 

Once selected, 4,095 patients meeting eligibility criteria 
were sorted into three groups based upon the initial 
treatment they received during their first hospitalization for 
empyema: chest tube insertion, video-assisted thoracoscopic 
surgery (VATS), or open thoracotomy. The primary 
outcome was “treatment success,” which the authors 
defined as: (I) management with a single procedure during 
index hospitalization; (II) no need for re-intervention within 
30 days; and (III) patient survival through 30 days of follow-
up. Initial chest tube insertion was performed in over two-
thirds of patients, but 44% of these individuals also had 

surgical management at some point during the course 
of their illness. Treatment success with initial chest tube 
insertion (without the need for additional procedures or 
surgery) was achieved in only 37% of patients as compared 
to 55% and 58% with initial VATS and open thoracotomy, 
respectively. Overall, a majority of patients in the study 
would eventually receive definitive surgical management, 
and 30-day mortality was significantly higher in the initial 
chest tube group when compared to patients undergoing 
primary VATS or open surgery (13% vs. 5% and 6%, 
respectively). Hospital length of stay was shortest in the 
initial VATS group (median 12 days) followed by initial 
chest tube and open thoracotomy groups (median 14 and 
15 days, respectively). Interestingly, only 53% of all patients 
were treated with a single procedure or surgery, regardless 
of initial treatment modality. Notably, when this did occur, 
hospital length of stay was significantly shorter by an 
average of 3 days. 

The strength of this study is its high number of 
participants, involving all hospitalized patients in the 
State of New York, which includes academic and private 
hospital centers of varying capabilities in both urban and 
rural areas. As a result, the authors are able to explore 
empyema management and outcomes in a broad range of 
clinical settings. However, we do have several concerns 
with this study mostly arising from its retrospective nature 
and the inability to control for severity of illness in the 
three cohorts. The stark contrast in patient characteristics 
between nonsurgical and surgical groups seems to go 
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beyond what the authors concede to as “some degree of 
selection bias.” Patients with primary chest tube insertion 
were almost a decade older than patients undergoing initial 
surgery, were more acutely ill, and were more frequently 
afflicted with sepsis (646 in the chest tube group vs. 442 
and 401 in respective surgical groups, P<0.001) and shock 
(237 in the chest tube group vs. 103 and 123 in respective 
surgical groups, P<0.001). While it is certainly possible that 
the primary chest tube insertion group was sicker due to 
inadequate source control, another explanation is that these 
patients were deemed unstable to safely undergo surgery. 
As such, it is no surprise that their clinical outcomes were 
significantly worse. It is well known that elderly patients 
present in a more indolent fashion (typically with anemia, 
weight loss and failure to thrive) with a more complicated 
pleural space and a higher failure rate of non-surgical 
therapy (7).

In addit ion to being more acutely i l l ,  patients 
that underwent initial chest tube insertion tended 
to be chronically ill, with significantly more medical 
comorbidities than the primary surgical cohorts, spanning 
almost every major organ system. Almost 10% of patients 
receiving an initial chest tube had actively metastatic 
cancer (compared to 2.8% and 4.3%, respectively, in initial 
surgery groups) which one would expect to be associated 
with significantly worse outcomes regardless of treatment 
modality. The incidence of kidney disease, congestive 
heart failure, valvular issues, coagulopathy, and peripheral 
vascular disease were significantly higher in the nonsurgical 
cohort (P<0.001), all of which would make surgery a less 
attractive option. 

Another limitation was the lack of data regarding 
intrapleural fibrinolytic therapies. Originally described in 
1949 (8), fibrinolytic therapy can be instilled through a 
chest tube into the pleural space, thinning purulent material 
and disrupting loculations with the goal of promoting more 
robust drainage and achieving source control with parietal 
and visceral pleural apposition. It wasn’t until the turn of 
the 21st century that this practice was investigated. From 
1997–2004 several small trials each examining around 50 
patients or less comparing instillation of streptokinase or 
urokinase into chest drains versus surgery did not show 
a mortality difference, but did show a significant trend 
towards lower surgical referral rates (9-12). These smaller 
studies were followed by a large randomized controlled 
trial, MIST1, looking at streptokinase administered into the 
pleural space of 454 patients with empyema. Unfortunately, 
intrapleural streptokinase therapy did not demonstrate 

any improvement in mortality, rate of surgery, or length of 
hospital stay (1). However, in the subsequent MIST2 trial, 
a combination of tissue plasminogen-activator (tPA) and 
DNase (a thrombolytic and deoxyribonuclease, respectively) 
were instilled into the pleural space twice daily for three 
days (6 total doses) and compared to three other groups 
of thrombolytics alone, DNAase alone or placebo. Pleural 
combination therapy resulted in significantly improved 
opacity on chest imaging (P=0.005), shortened length of 
hospital stay, and decreased surgical referral at 3 months, 
though there was no difference in 3-month mortality (13). 
Neither tPA + placebo nor DNase + placebo therapies 
yielded significantly different results when compared 
to patients receiving double placebo. More recently, a 
retrospective cohort study suggested that combination 
intrapleural therapy was effective at completely evacuating 
the pleural space without the need for surgery 90% of 
the time, with almost 81% of patients effectively treated 
with fewer than six doses (median, 2) (14). As such, 
differentiating patients who received pleural combination 
therapy from those with lone chest tube insertion is a very 
important distinction which could not be evaluated in this 
study. 

Finally, the authors’ definition of “treatment success” is 
problematic. Dr. Semenkovich and colleagues recognize 
“the complexity of empyema management,” as discussed 
towards the end of their manuscript, yet the criteria 
included in their primary outcome fails to adequately reflect 
this. Certainly, 30-day survival is an appropriate measure 
to include, but mandating that only one procedure or 
surgery be performed to achieve success fails to consider 
the many patients in whom a step-wise approach to therapy 
is sought, when multiple interventions are planned early 
in their course of illness. One such example would include 
patients with a very complex loculated pleural space in 
whom a chest drain is placed to instill tPA/DNase pre-
operatively to decrease loculations and improve drainage 
with the intention of increasing the likelihood of success 
with minimally invasive decortication using VATS without 
the need for thoracotomy. In such a cohort of patients, 
curative treatment without complications would be labeled 
as “treatment failure,” which is misleading. Although an 
overall majority of patients required multiple interventions 
in general, “treatment success” seems to favor an early 
surgical approach by its very definition, rather than as a 
result of improved clinical outcomes. 

Empyema management continues to be controversial 
and difficult due to the morbid procedures and surgeries 
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required, as well as the septicemia that frequently ensues. 
Unfortunately, there appears to be no easy solution to this 
centuries-old problem. Indeed, early chest tube insertion 
with intrapleural fibrinolytic therapy does not appear to 
be the definitive answer, as this has not been proven to be 
superior to surgery (15). Perhaps the future of empyema 
care will include a combination of the two approaches, with 
chest tube drainage aided by tPA and DNase combination 
therapy for optimization prior to planned minimally 
invasive surgery. Further investigation of currently used and 
novel lytic agents with prospective, randomized-controlled 
trials is needed to guide initial therapy in order to improve 
outcomes. Until then, careful assessment of individual cases 
with a multi-disciplinary team including pulmonologists, 
thoracic surgeons, and intensivists seems the best way to 
ensure optimal care for this group of complex patients.
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