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Case Report

Introduction

In the past decade since the MIST2 trial, use of combina-
tion alteplase-dornase in the clearance of empyema and 
pleural drains has become commonplace in thoracic sur-
gery. The coupling of dornase to alteplase therapy adds an 
additional mechanism of liquefaction for fluid collection 
clearance because the dornase breaks down extracellular 
DNA and reduces fluid viscosity. Since the MIST2 trial, 
additional studies, mostly retrospective, have examined 
various modes of administration and dose adjustments for 
dornase-alteplase use in the pleural cavity. These modifica-
tions of therapy include variations such as concomitant 
instead of sequential administration and reductions in the 
amount of alteplase give per dose.1-5

Although there are volume and physiologic differences 
between the pleural and peritoneal spaces, both cavities 

are lined by serous membranes, and the idea that tissue 
plasminogen activator might assist abscess drainage has 
existed since at least the early 1990s, with Lahorra et al6 
and Park et al7 examining urokinase. Since then, and the 
subsequent market dominance of alteplase in many insti-
tutions, there have been a few small studies evaluating 
alteplase monotherapy for intra-abdominal drain clear-
ance. A retrospective single-center study done in 2008 by 
Beland et al8 used 4 to 6 mg of alteplase instilled twice 
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daily for drainage of abdominal and pelvic collections that 
were refractory to simple catheter drainage. Complete 
drainage was achieved in 89.1% of patients and partial 
drainage in 6.5% of patients.8 A prospective single-center 
study done by Cheng et al9 used 2 to 4 mg of alteplase 
instilled twice daily in patients with loculated abdomino-
pelvic abscesses requiring percutaneous catheter drainage. 
These authors found a higher abscess resolution rate, a 
decrease in abscess volume, decreased catheter time, and 
decreased length of hospital stay in the treatment group 
versus the placebo group.9 In 2018, Falsarella et al10 
reported a retrospective series of 53 drainage procedures 
with recombinant tissue plasminogen activator (tPA) 
injections. The mean dose of tPA was 5.7 mg, and drainage 
was successful in 96% of patients. In addition to these 
larger studies, other papers have reported the use of 
alteplase for clearance of various abdominal pathologies, 
including hepatic abscess, abdominal fluid collections, 
and necrotizing pancreatitis. Like the work of Beland et al 
and Cheng et al, these practitioners generally use doses of 
~4 mg of tPA per procedure. 11-15

Following the commonplace yet off-label use of pleu-
ral alteplase and dornase at our institution, a new school 
of thought has been to use the combination of alteplase 
and dornase for intra-abdominal fluid collections as well. 
It is currently unknown whether patients who receive 
combination alteplase and dornase in this manner have 
better overall outcomes or drain clearance than those who 
receive alteplase alone. We report a case series of this 
therapeutic variant from a tertiary care academic medical 
center.

Methods

Design

This is a case series reviewing the use of combination 
alteplase-dornase via the intra-abdominal route. This study 
was approved by the institutional review board. Data were 
collected through manual chart review of electronic medi-
cal records. All tests ordered, imaging performed, and ther-
apies were done at the discretion of the treating physicians.

Participants and Setting

This is a case series from a tertiary academic medical cen-
ter. We included adult patients who received combination 
alteplase-dornase therapy via the intra-abdominal route 
between April 2018 and July 2022. Thirteen patients who 
were 18 years of age or older (including 2 patients older 
than 65 years of age) were identified using medication order 
identity information and medication route information. All 
patients included are listed in Table 1.

Interventions

The intervention we examined was any dose of intra-
abdominal alteplase and/or dornase charted in the medica-
tion administration record. Route of administration was via 
abdominal drain without exception. Duration and number 
of administrations were determined by the treating medical 
or surgical team.

Outcome

The primary outcome examined in our review was any 
report of increased abdominal drain output, reduction in 
size of fluid collection per chart notes, or other identifi-
able outcome related to therapy for the patient. Secondary 
outcomes included chart note report of major bleeding 
and concurrent use of prophylactic or therapeutic doses of 
anticoagulants.

Discussion

To our knowledge, this is the first paper presenting the use 
of both alteplase and dornase to treat abdominal fluid col-
lections, abdominal hematomas, and low-output abdomi-
nal drains. Although many of our patients were subjectively 
noted to have increased drain output after therapy and went 
on to eventual resolution of their abdominal fluid collec-
tions, determination of “successful” outcomes was ham-
pered by unclear chart documentation of drainage volumes 
and lack of comparator patients who received alteplase 
alone. Additionally, almost all patients were highly medi-
cally and surgically complicated with multiple surgical 
procedures and infection-related interventions prior to dor-
nase-alteplase use. More data are needed to establish deter-
minants of efficacy for this therapy, especially as compared 
with abdominal alteplase. Several of our patients received 
treatment in preparation for video-assisted retroperitoneal 
debridement procedures or because further surgical inter-
vention or alteration of drains was difficult or too risky for 
the patient. These factors leave the potential place in ther-
apy and precise indication for abdominal dornase-alteplase 
to be determined.

Regarding safety, no anaphylactic, cardiac, or respira-
tory reactions were seen. Bleeding was our main safety 
concern during this case series. We had 2 patients receive 
dornase-alteplase therapy while on active therapeutic 
anticoagulation. For 1 of these patients, no harm occurred; 
for the other, life-threatening bleeding resulted. The 
patient with major bleeding was being treated for compli-
cations of necrotizing pancreatitis, a condition that may 
warrant extra caution for this therapy if fluid collections 
are not well walled off and the state of the patient’s 
abdominal anatomy is uncertain. Although Gilbert at al16 
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found no increased bleeding risk with dornase-alteplase 
administered in patients on anticoagulation with tunneled 
indwelling pleural catheters and Marston et al17 found 
minimal systemic absorption of pleural drug administra-
tion, our experience mirrored that of the Akulian et al.18 
Based on our data, our safety preference would be to tem-
porarily stop therapeutic anticoagulation if abdominal 
dornase-alteplase is required, especially when the exis-
tence of damaged or pathologic vasculature in the abdom-
inal cavity cannot be excluded.

Almost all patients in our case series received the same 
dose of alteplase-dornase, likely because most orders were 
entered via our institution’s pleural order panel reflecting 
MIST2 dosing. This resulted in our patients receiving dou-
ble the alteplase dose of most prior abdominal alteplase 
studies. It is reasonable that successful drainage is possible 
with a lower dose, and this should be considered in any 
future studies of this therapy. Reduced alteplase dose may 
lower bleeding risk for this treatment and result in reduced 
cost per dose to the institution. Dose finding also would be 
useful for variations in indications of abdominal dornase-
alteplase; some of our patients required simple drain declot-
ting or declogging, while for other patients the medications 
were used as an abscess or full abdominal lavage. Some 
patients, particularly those with hepatic abscesses, received 
a more highly concentrated dose of dornase-alteplase due to 
condensed volume (10 mL vs standard volume of 30 mL) of 
the same milligram dose due to abscess cavity space limita-
tions. Our patients received a mix of sequential and concur-
rent dosing patterns of the 2 drugs. Additionally, there are 
no existing stability data for dornase dilutions beyond a 
single preclinical study by McGuire et al.19 Our institution 
requires immediate use of diluted dornase due to its lack of 
stability and requires provider administration due to institu-
tional nursing policy. Lack of stability data causes logistical 
complications for both this treatment and intrapleural use of 
the same medications at our institution and would be a valu-
able area of future research.

Our case series demonstrates a new and unique use  
of combined dornase-alteplase therapy for drainage of 
abdominal fluid collections and is meant to contribute guid-
ance for an unusual medication use. Intra-abdominal dor-
nase-alteplase use was rare at our institution (13 patients in 
4 years at a medical center that performs about fifty thou-
sand procedures annually). Our patient population was 
mostly surgical but otherwise heterogeneous, and likewise, 
precise indication of use was heterogeneous. Place in ther-
apy, methods to improve the safety of this medication com-
bination, most appropriate dose, and stability data for 
pharmacy logistics are all items that remain to be deter-
mined in future studies.
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