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Active Chest Tube Clearance Added to an ERAS Program Improves
Outcomes and Reduces Resource Utilization

Improving Cardiac
Surgical Outcomes in
Safety-Net Hospitals
Through ERAS-C

and Perioperative
Optimization

Jean Deschamps, MD
Cleveland Clinic
Safety-net hospital (SNH) systems deliver
healthcare to low-income and under-
served populations, who often face sig-
nificant barriers to care.! Including late-
stage disease diagnoses, transportation
challenges, language barriers, and limited
health literacy. Such barriers complicate
the delivery of complex interventions like
cardiac surgery.
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Background

The authors of this article had already
implemented an ERAS (Enhanced
Recovery After Surgery) program for car-
diac surgery starting 2019, fully protoco-
lized by 2020. In 2022, they added active
chest tube clearance (ATC) as a compo-
nent of the ERAS protocol. The study’s
goal was to compare patient outcomes
before and after ATC implementation,
specifically evaluating whether active
clearance would reduce complications
and resource use.

Methods

The study population was 1,334 patients
in total:

* Control group (historical, no ATC): 650

patients (Jan—Oct 2020 and Jan—0Oct 2021)

* Intervention group (with ATC): 684 patients
(Jan 2022 — Aug 2023)

Preoperative and procedural characteristics
were similar between the two groups.

Outcomes measured included incidence of
retained blood syndrome (RBS), postopera-
tive atrial fibrillation (POAF), intensive care
unit (ICU) stay, ICU readmissions, and other
resource metrics.

Key Findings & Results

Patients in the ATC group had fewer
complications, shorter ICU stays, and lower
rates of returning to ICU after transfer to
a lower-acuity unit. The authors interpret
these improvements as evidence that ATC
enhances outcomes and reduces resource

>> continued on page 2

Ventilator Acquired Pneumonia

Stephanie Ibekwe, MD, MBA, MPH, MS

Baylor College of Medicine, Ben Taub Hospital

Ventilator-associated pneumonia (VAP)
is defined by both the Infectious Diseases
Society of America (IDSA) and the Centers
for Disease Control and Prevention (CDC)
as occurring more than 48 hours after
endotracheal intubation. IDSA criteria
require new or progressive infiltrates on
imaging plus at least two of the following:
temperature >38°C or <36°C, leukocytosis
=12,000 cells/mm3 or leukopenia =4,000

cells/f/mm3, and purulent respiratory
secretions, along with positive respiratory
cultures’. The CDC's surveillance-based
definition categorizes VAP within the

Ventilator-Associated Event (VAE)
algorithm as “Possible VAP" (PVAP),
requiring sustained increases in Fi02

(220%) or PEEP (23 cm H20) for >2 days,
clinical signs of infection, and microbiologic
evidence (Figure 1)2. While objective and

>> continued on page 2

Following Cardiac Surgery, Do Digital Drainage
Systems Versus Underwater Seal Impact
Postoperative Outcomes?

Alexander Smith, Akshay Patel, Muhammad Mansoor, Raya Almaraihah, Kevin Sales, Khine
Wai, Krishna Mani, Adnan Charaf and Marjan Jahangiri
Department of Cardiac Surgery, St George’s Hospital, London, UK

Objective

The objective of this article was to compare
postoperative outcomes in cardiac
surgery patients managed with digital
drainage systems versus the conventional
underwater seal (analogue) drainage after
surgery. The key outcomes of interest:
new-onset atrial fibrillation, need for
reoperation (for bleeding or tamponade),
pleural effusion requiring intervention, and
drainage volumes/duration.

Methods

The study population included patients >16
years undergoing cardiac surgery (single
surgeon at one centre) between August
2017 and August 2018 for underwater
seal group and between August 2022 and
August 2023 for digital drainage group.

Propensity score matching was used
to balance the two groups on baseline
covariates (age, sex, BMI, antiplatelet use,

>> continued on page 3
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Active Chest Tube Clearance Added to an ERAS Program Improves
Outcomes and Reduces Resource Utilization

utilization when integrated into an ERAS
framework.

Patients in the ATC group had fewer compli-
cations, shorter ICU stays, and lower rates of
returning to ICU after transfer to a lower-acu-
ity unit. The authors interpret these improve-
ments as evidence that ATC enhances out-
comes and reduces resource utilization
when integrated into an ERAS framework.

Interpretation & Limitations

The findings support the notion that actively
maintaining chest tube patency (i.e., pre-
venting clogging) helps reduce blood reten-
tion, which is linked to complications after
cardiac surgery (e.g., inflammation, tampon-
ade, atrial fibrillation). However, the authors
acknowledge some limitations. The study
was not randomized or blinded. Since the
control group is retrospective, it is possible
that the improvements associated with the
implementation of the ERAS protocol may
confound the outcomes attributed to ATC.
Additionally, evidence in the benefit of ATC
is not uniformly consistent.

Adding active chest tube clearance into an
established ERAS protocol for cardiac sur-

>> continued from page 1

“We appreciate the opportunity to share our findings with the

ERAS community. Please share back your findings as you

evaluate the technology in your centers.”

gery was associated, in this nonrandomized
observational comparison, with lower rates
of retained blood complications, reduced
atrial fibrillation, shorter ICU stays, and fewer
ICU readmissions. However, the results

-Dr. Marc Gerdisch

should be interpreted cautiously given the
study design, and further controlled trials
are needed to validate these benefits more
definitively.

Ventilator Acquired Pneumonia

suitable for automated tracking, the CDC
definition may exclude cases clinically
consistent with VAP that fall outside strict
criteria.

VAP commonly complicates cardiac
surgery, affecting 6—13% of patients, with
rates between 171 and 34.5 per 1,000
ventilator-days®. In a cohort study of
1,709 post-cardiac surgery patients, 9.7%
developed VAEs, with 57.2% classified as
PVAP (4). Patients with VAP experience
significantly prolonged ICU stays (median
20.5 vs. 3 days), extended mechanical
ventilation (22 vs. 1 day), and higher
mortality rates both in-hospital (31.6%
vs. 6.7%) and at one year (49.1% vs. 8.1%)
compared to matched controls®. Post-
cardiac surgery VAP are more prone to
multi-drug resistant organisms (40.7% in
one study), with pseudomonas aeruginosa
being the most frequent isolate?®.

Prevention relies on bundled strategies.
High-impact measures from the 2022
SHEA/IDSA/APIC guidelines, supported
by extensive high-quality evidence,
include daily sedation interruptions or

Outcome Control (no ATC) | ATC Group Relative Difference/P-valve
Retained blood syndrome 8.2% 4.8% 41% reduction, P = 0.014
(composite)
Postoperative atrial fibrillation ~17% reduction, P = 0.049
(POAF)
Median ICU hours 51.6h 36.3h ~30% reduction, P <0.001
ICU readmissions 3.2% (21 patients) | 1.17% (8patients) | P =0.013
protocol-driven sedation management, 2 Center for Disease Control. Ventilator-associated

daily spontaneous breathing trials, early
extubation to noninvasive ventilation,
and subglottic secretion drainage tubes®.
Moderate-impact interventions like
head-of-bed elevation (=30 degrees),
routine tooth brushing, and early enteral
nutrition offer modest but consistent
benefits. Conversely, strategies such as
chlorhexidine oral care, probiotics, and
selective digestive tract decontamination
have limited or inconsistent evidence and
are not routinely recommended. Tailored
interventions in high-risk patients (e.g.,
congestive heart failure, pulmonary
hypertension,  prolonged  ventilation)
further enhance prevention?.
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Improving Cardiac Surgical Outcomes in Safety-Net Hospitals Through
ERAS-C and Perioperative Optimization

A 2023 study by Frankel et al. analyzed
over 525,000 patients undergoing coro-
nary artery bypass grafting (CABG) in SNHs
compared to non-SNHs.2 After propensity
score matching, mortality and major mor-
bidity were comparable across systems.2
However, SNH patients had longer hospital
stays and incurred higher total costs.?

To address these disparities, cardiovascu-
lar surgery and anesthesia teams at Baylor
College of Medicine and Ben Taub Hospi-
tal—a level 1 trauma and safety-net hospi-
tal in Houston—are developing a perioper-
ative optimization service tailored for the
SNH environment. The initiative integrates
Enhanced Recovery After Surgery for Car-
diac Surgery (ERAS-C) protocols—proven
to reduce ICU and hospital lengths of stay—
with the American Society of Anesthesiol-
ogists’ Perioperative Surgical Home (PSH)
model, which integrates anesthesiologists
as the collaborative leaders of multi-disci-
plinary perioperative care.® A key feature is

>> continued from page 1

the integration of patient advocates into the
care team. Advocates will support patients
through preoperative and postoperative
phases by providing education, enhancing
communication, and promoting adherence
to care plans. Once a patient is identified as
a surgical candidate, system-based optimi-
zation per ERAS-C protocols will begin, coor-
dinated by the advocate and the multidisci-
plinary team.

Inthe inpatient phase, patients will be followed
by a perioperative team that includes critical
care, cardiology, CV surgery, anesthesia, and
advocacy. Postoperatively, advocates will
ensure continuity of care by collaborating with
surgical and cardiology teams and facilitating
formal handoffs to primary care.

The objective is to reduce length of stay and
readmissions while improving patient out-
comes and satisfaction. This model rep-
resents a scalable solution for delivering
high-quality, patient-centered surgical care
in resource-limited settings.
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Following Cardiac Surgery, Do Digital Drainage Systems Versus
Underwater Seal Impact Postoperative Outcomes?

surgical urgency, procedure type, ejection
fraction, bypass time, preoperative cardiac
rhythm). After matching, outcomes were
compared using regression techniques
(logistic for binary, linear/mixed effects for
continuous) adjusting as needed.

Primary outcomes included postoperative
atrial fibrillation (AF), reoperation for
bleeding/tamponade, and pleural effusion
needing intervention. Secondary outcomes
included hourly and cumulative drain
output in first 24 h, duration of drainage,
and length of stay.

Results

Total eligible cohort included 347 patients
(190 in underwater seal, 157 in digital). After
propensity score matching, 314 patients
(157 per group in effect) were compared.

Atrial fibrillation:

- Unmatched: underwater seal group had
50/190 (= 26.3 %) vs digital 26/157 (= 16.5
%) — P =0.03.

- After matching: the odds of postoperative
AF in the digital group were ~0.57 (95% ClI
0.32-0.99) times that in the underwater
seal group (P = 0.046).

Reoperation for bleeding/tamponade: No
statistically significant difference between
groups after matching (OR ~2.4 but wide
confidence interval, P = 0.219)

Pleural effusion requiring intervention: No
significant difference (OR ~2.1, P = 0.378)

* Drainage volumes over first 24 h: No
statistically significant difference in
cumulative output (P = 0.09)

* Drain duration & length of stay: Median
durations were similar (digital: 12 h vs
underwater seal: 13 h, P =0.51) and length
of stay showed no significant difference
(P =0.34)

* Mortality: 3 deaths (1 %) in the digital
group vs none in the underwater group
(not statistically addressed)

Discussion

The main finding of this study concluded
the use of digital drainage systems was
associated with alowerrisk of postoperative
atrial fibrillation compared to conventional
underwater seal drainage. However, for the
other key outcomes (reoperation, pleural
effusion, drainage amount, drain duration,
length of hospital stay), there was no clear

advantage of digital over underwater seal
in this study. The mechanism by which
the digital system might reduce AF is
speculative: possibilities include more
efficient removal of retained blood, more
consistent intrapleural suction regulation,
or reduced pericardial irritation/effusion.

Limitations of the study include the
retrospective design, single centre, use of
non-contemporaneous time periods for the
two groups (possible calendar/time bias),
and relatively low event rates for some
outcomes limiting statistical power.

The authors conclude that digital drainage
systems may be safely used after cardiac
surgery and are associated with lower odds
of postoperative atrial fibrillation compared
to underwater seal systems, but they did
not find significant differences in other
postoperative outcomes in their matched
cohort. They suggest that digital drains
could be integrated into an Enhanced

After Surgery (ERAS) protocol for cardiac
surgery, while acknowledging that further
prospective, ideally randomized, larger-
scale studies are needed to confirm their
findings.
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UPCOMING MEETINGS 2025-2026: IN THE NEWS

! 39th EACTS Annual

Meeting
Oct 8-11,2025

B 34th Annual Meeting
of the Asian Society
of Cardiovascular

Copenhagen, Denmark

and Thoracic Surgery

(ASCVTS)
ngth EACTS
Mechanical Circulatory
Support Summit
Nov 20-22, 2025
Berlin, Germany

Antalya, Turkey

B s
May 2-5,2026
Chicago, IL

B STS/EACTS/

April 16-19 2026

a STS Perioperative

LACES Latin America Critical Care Conf

Cardiovascular Surgery ritica’ Lare Lonference
Oct 9-10 2026

Conference Balti MD

Dec 4-6, 2025 alimore,

Lima, Peru

B 62nd STS Annual

Meeting
Jan 29-Febl 2026

New Orleans, LA

The left atrial appendage exclusion for pro-

Members of ERAS Cardiac Society at ERAS 2025 in Istanbul, a global meeting in
Istanbul bringing together experts across every field of perioperative care.
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Our Mission

The mission of the ERAS® Cardiac Society is to continuously improve perioperative care

of cardiac surgical patients through collaborative discovery, analysis, expert consensus,

and dissemination of best practices worldwide.

Who We Are

The ERAS® Cardiac Society is an international
non-profit organization comprised of experts from
around the world, including participation from all
healthcare team members. Our members strive

to implement enhanced recovery principles at
their local institutions while advancing improved
patient care internationally through collaboration,
education, and dissemination of up-to-date
knowledge regarding optimal perioperative care.

About ERAS®

Enhanced Recovery After Surgery (ERAS®) is a
program that strives to optimize patient care before,
during, and after surgery. The ERAS® Cardiac Society
works to achieve these goals for patients undergoing
heart surgery.

Our Experts
¢ Physicians and Surgeons
* NP, PA,CRNA,RN

* Dietitians, Pharmacists, Perfusionists, and
Other (Hospital Administration, PT, OT, RT

BRNE

Our Work

Publications: Executive and International Advisory
Board members publish on ERAS® for cardiac
surgery and related topics.

Thought Leadership: A full schedule of ERAS®
Cardiac sessions at Major Meetings with dedicated
ERAS® Cardiac content.

Webinars: In collaboration CTSNet and other leaders
in the field held throughout the year.

Newsletters: Published and distributed to our entire
network.

Research: Ongoing research projects to measure the
impact of ERAS® Cardiac principles.

Learn More

To learn more about our organization, including our
board members and upcoming meetings:

www.erascardiac.org

For more information about our sponsorship
opportunities, please contact:

Kim Pehle - Administrative Director
ERAS® Cardiac Society
admin@erascardiac.org (612) 760-1413

£ JOfin


https://www.linkedin.com/company/eracs-society
https://www.youtube.com/channel/UCatC9cSLDbrRyuGWOAt219A
https://www.facebook.com/ERAScardiac
https://www.instagram.com/eras_cardiac/
https://twitter.com/erascardiac
https://www.erascardiac.org/
mailto:admin%40erascardiac.org?subject=
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OUR SPONSORS

CHUGAI

Genentech

stryker

Corporate financial support will be used to promote the mission of the ERAS® Cardiac Society. We are committed to standardizing best practice
surrounding the preoperative and perioperative care of cardiac surgical patients through expert consensus, review of the literature and open
communication. This unrestricted support does not represent the ERAS® Cardiac Society’s support or agreement to promote any pharmaceutical,
device, or technology related to the sponsors.



https://www.centese.com/
https://alexion.com/
https://haermonics.com/
https://prolira.com/en/
https://www.centese.com/
https://www.chugai-pharm.co.jp/english/

7 ERAS® Cardiac Newsletter

ERAS® Cardiac Society Executive Leadership Team
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ERAS Cardiac Society
Baystate Medical Center,
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Development,

Treasurer & VP Network

ERAS Cardiac Society
Sanger Heart & Vascular

Subhasis Chatterjee, MD
VP Global Strategy,

ERAS Cardiac Society
Baylor College of Medicine,
Houston, TX

Institute Advocate Health,

Michael Grant, MD
Executive Vice President,
ERAS Cardiac Society

Charlotte, NC

Rakesh Arora, MD

Cheryl Crisafi MSN, RN
VP Multidisciplinary
Development,

Johns Hopkins, Baltimore, MD VP Research, ERAS Cardiac Society
ERAS Cardiac Society Baystate Medical Center,

Alex Gregory, MD University Hospitals Springfield, MA

Secretary & VP Research, Harrington Heart & Vascular
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