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Introduction:

Patients with cirrhosis have high admission and readmission rates, resulting in a substantial
burden to both patients and the healthcare system. 1 In this context, insurance companies are
shifting toward value-based care and incentivizing hospitals to develop innovative care
management strategies to prevent unnecessary hospitalizations.

As with other clinical populations, there may be an opportunity to avoid inpatient admission
through observation in the emergency department or close outpatient follow-up for patients
with cirrhosis. Emergency department observation units (EDOU) have been successfully
used to rule out myocardial infarction or manage a heart failure exacerbation.2> Similarly,
protocols that identify low acuity populations for expedited short term interventions and
directed observation through the emergency department can improve patient care.6
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We sought to find opportunities to reduce a subset of admissions related to cirrhosis. Our
process, which was IRB-approved, included 1) medical record review, 2) provider surveys,
and 3) patient interviews to identify a targetable low acuity condition. First, chart review
conducted for hospitalizations with a length of stay of less than 3 days from July 2015-
September 2016 (n=210) identified two low acuity conditions in patients with cirrhosis:
ascites requiring large volume paracenteses (LVPs) (10.3% of unplanned admissions) and
mild hepatic encephalopathy (9.6% of unplanned admissions). Next, in order to determine
whether there was provider consensus on safely triaging patients with these two conditions,
a multicenter survey was conducted. 7 At our institution, there was a response rate of 85.6%
(24 hepatology and 45 ED providers). Notably, the majority (86.2%) of providers believed
an EDOU protocol to expedite LVPs for patients with ascites would safely prevent
admission. There was less consensus on management of mild hepatic encephalopathy
(16.9% recommended admission; 29% recommended care in the EDOU; 53% recommended
isolated ED care). Therefore, we targeted our intervention to uncontrolled ascites. Finally, 10
semi-structured patient interviews were conducted in which two themes emerged: first,
patients sought a system for the fastest possible LVP. Based on prior experiences, they were
frustrated that the ED did not have the capability to perform the procedure, and that inpatient
services by interventional radiology and housestaff were often delayed. Second, they valued
providers reviewing their fluid results and laboratory values in a timely fashion to ensure
that there was no additional problem beyond the presence of ascites. These preliminary
studies supported the development of an EDOU protocol to reduce admissions for LVPs.

Development of QI protocol to reduce admissions for paracenteses:

Multidisciplinary stakeholder collaboration:

To develop our intervention, we convened key stakeholders in gastroenterology, emergency
medicine, interventional radiology, and critical care to discuss aforementioned findings,
available resources, and potential solutions.

A total of three in-person meetings took place. The initial meeting included eight
participants, all of whom were providers (physicians or APPs) along with the hospital Chief
Medical Officer (CMO). The hospital CMO emphasized the executive leadership’s
investment in identifying targetable opportunities to prevent admissions safely. During this
meeting, the data from preliminary studies were presented in order to define the scope and
context of admissions for ascites. Afterward, each stakeholder outlined resources available
and limitations. Specifically, the interventional radiology team did not have the bandwidth to
expedite LVVPs, as more urgent cases were taking priority. The critical care team proposed
that we utilize the “Procedure Team” to expedite paracenteses, and for the remaining two
meetings, members of the Procedure Team were engaged in drafting the protocol with
leaders in the EDOU and gastroenterology division.

Procedure Team: At our institution, there is an advanced practitioner (APP)-run
“Procedure Team” with physician oversight. This team is comprised of one APP working in
conjunction with a collaborating faculty member and a resident on a weeklong elective.
There are 22 participating pulmonary and critical care attending physicians and 19 APPs
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who rotate on the staff of the Procedure Team. Procedures can be completed independently
by a certified APP or by an APP or resident trainee with direct supervision by faculty. Any
team throughout the hospital can place a request through our electronic consult system for a
procedure to be performed all days of the week. Once the team receives the request, they
coordinate peri-procedural transfusions and anticoagulation management, provision of
sedation when necessary, and coordination of timing based on urgency with the primary
team. Procedures include bedside cases such as central and arterial line insertion,
paracentesis, thoracentesis, and lumbar puncture. For paracenteses, APPs commonly
conduct the entirety of the procedure without attending participation. Faculty participation
usually occurs only when further training is needed (i.e. resident physician or new APP).

Emergency Department Observation Unit (EDOU): The EDOU is staffed by both
APPs and attending physicians in the emergency department who are assigned to care for
EDOU patients only. The primary goal is to safely expedite triage for patients who can be
discharged quickly or require further evaluation through inpatient admission. The goal in the
EDOU is to designate further triage within 24-36 hours. Therefore, stakeholders in the
EDOU were primarily focused on expediting paracenteses for our patients. The Procedure
Team agreed to prioritize these cases as much as possible, allowing for buy-in from EDOU
leadership.

Protocol development: Through collaboration with medical leadership of the Procedure
Team, the EDOU, and gastroenterology, a protocol was created to expedite paracenteses for
patients who present to the emergency department.

This protocol specified limited inclusion criteria: patients with ascites qualified if they
required LVVP and have no evidence of infection, gastrointestinal bleeding, acute kidney
injury, hepatic encephalopathy, or other acute decompensation. Patients were included if the
ED providers had a low suspicion for spontaneous bacterial peritonitis (SBP), but were
excluded if there was a high suspicion. The protocol entailed the following components:

1. Pre-procedure: expedited triage of patient from ED to EDOU, Procedure Team
consultation, lab orders for complete blood count, coagulation labs, and blood
type and screen, instructions for patient to empty their bladder, and orders for
albumin to keep on standby.

2. Procedure: Vital signs monitoring, diagnostic and therapeutic LVP for all
patients, and albumin protocol if more than 5 liters of ascitic fluid are removed.
A STAT cell count is ordered for all patients, which is processed within one hour.
A reflex culture is sent if positive.

3. Post-procedure: EDOU team follows up on diagnostic paracentesis results, and
the GI Liver consult team is available 24/7 to aid the ED and EDOU providers if
there is any clinical uncertainty regarding patient management during the
protocol.

For patients outside the ED, a fast track option was also provided. For example, if a
hepatology provider identified a patient in clinic or on the phone who required an expedited
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diagnostic and therapeutic LVP, they could call the ED triage nurse to fast track patients
through the ED to the EDOU.

Metrics were also selected prior to protocol implementation. Our primary outcome was
admissions for LVPs in patients with cirrhosis. Secondary outcomes included admission for
any reason, 30-day readmission to our institution, total “institutional” length of stay
(encompassing length of stay in the emergency department and the EDOU), and provider
follow-up within 2 weeks after discharge from the EDOU (phone call or outpatient visit). As
our ED is often busy and full, we did not want to increase length of stay within the ED,
which could have a downstream effect of increased waiting times for other patients. As such,
we created a balancing metric of ED length of stay (LOS).

Pre-protocol data (based on 15 months of chart review) was compared with post-protocol
data (March 2017 to March 2019), and were analyzed using descriptive statistics (Wilcoxon
ranked sum). Additionally, the x-chart, a type of statistical process control chart, was used to
assess changes in LOS.10 All analyses were conducted using Stata, Version 14.

Protocol Results:

The protocol was implemented in March 2017. The initial plan was for a 3-month pilot
period, but given success of the protocol, it has been maintained in an ongoing fashion. The
data presented are over a two year span until March 2019.

Primary outcome: Admission for LVP in patients with cirrhosis:

Prior to the protocol, 15 patients presented to the ED, and all patients were admitted given
no system in place to care for them outside of an inpatient admission. Since initiation of the
protocol, over two years, 30 patients presented to the ED with uncontrolled or new ascites.
None were admitted exclusively for paracentesis (Appendix Table 1).

Secondary outcomes:

Admission for any reason: Two patients who went through the protocol were admitted
after receiving the LVP in the EDOU; one patient was found to have SBP; the GI Liver team
was consulted and recommended an inpatient admission. The second patient was recognized
to have elevated liver tests; again, the GI Liver team was consulted, and admitted the patient
for a flare of autoimmune hepatitis. In both cases, the patient required additional care
beyond the scope of the protocol, and management was escalated for inpatient admission.

Admissions within 30 days of discharge: The time for assessing 30-day readmission
started with the date of discharge from the inpatient stay in the pre-protocol period and from
the EDOU during the post-protocol period. We observed no significant difference in
admissions within 30-days of discharge between the groups (15.4% vs. 17.2%, p=0.84).

Further proof of the benefit of the protocol was measured when studying its use in patients
with recent admissions. 12 out of the 30 patients undergoing the drainage protocol were
admitted within the prior 30 days. If the protocol were not in place, their presentation to the
ED would have resulted in an admission for a LVP (i.e. a 30-day readmission).
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Length of stay: The mean total length of stay prior to the protocol implementation was
45.5 hours; it decreased to 26.4 hours after protocol implementation (p=0.001) (Figure 1).
This reduction persisted despite including one outlier patient who had a 72-hour length of
stay post-protocol implementation, which was due to the need for an upper endoscopy
recommended by the GI liver consult team during the EDOU stay.

Length of stay was also examined by type (occurring in ED vs. EDOU vs. inpatient). The
mean length of stay in the emergency department was 9.8 hours pre-protocol and 7.3 hours
post-protocol implementation (p=0.04).

Outpatient follow-up: Arranging outpatient follow-up on discharge from an inpatient
admission or ED visit is standard of care at our institution. There was no significant
difference in outpatient follow-up (76.9% vs. 82.8%, p=0.96), which included a phone call
or outpatient visit from a liver provider or primary care physician (Appendix Table 1).

Impact in a value-based marketplace:

This practice innovation has successfully prevented admissions for paracenteses, utilizing a
safe and efficient route in the EDOU. ldentifying low acuity conditions to utilize fast tracks
in the emergency department or observation unit has been very successful for various
clinical conditions, including ruling out myocardial infarction, heart failure exacerbation,
and post-procedural visits 2-5. Such interventions have been shown to expedite patient care,
reduce length of stay in the emergency department, and reduce costs. At other institutions,
patients with cirrhotic ascites are often admitted for inpatient management with significant
cost burden; in other scenarios, they have been shown to be successfully safely managed in a
day hospital.11-13 By avoiding inpatient admission, we have reduced a subset of 30-day
readmissions.

The recent national focus on readmissions has resulted in efforts to find methods to care for
patients more effectively outside of a hospitalization. Often, this entails complex
management strategies in an outpatient setting. However, identifying patients in the
emergency department who could safely avoid inpatient admission is an important targetable
opportunity. At our institution, the hospital is held accountable for all-cause 30-day
readmissions for patients covered by our largest insurer. Similarly, national measures
through Medicare inpatient quality reporting result in hospital penalties for 30-day
readmissions. Such financial arrangements now incentivize health systems to develop novel
methods to safely reduce admissions. Through patient and provider engagement, we were
able to determine a safe care pathway based on the comfort of providers at our institution to
carefully triage and provide resources for our patients.
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Appendix Table 1:

Protocol outcomes for patients presenting with ascites requiring paracenteses

Metric Pre-protocol Post-protocol | P-value
Admissions Frequency (%) | Frequency (%)
For LVPs 15/15 (100%) 0/30 (0%) N/A
Any cause 15/15 (100%) 2/30 (6.7%) <0.05
Admissions within 30 days of discharge Frequency (%) Frequency (%)
Admissions after hospital or ED visit 2/137(15.4%) | 5/297(17.2%) 0.84
Length of Stay (hours) Mean (S.D) Mean (S.D)
Total LOS (ED, EDOU, and Inpatient) 455 (10.4) 26.4 (13.9) 0.001
ED LOS 9.8 (2.5) 7.3(3.6) 0.04
Outpatient follow-up Frequency (%) | Frequency (%)
Follow-up with PCP or liver provider within 2 weeks | 10/13 *(76.9%) 24/29 (82.8%) 0.96
- Phone call 5/137(38.5%) | 14/29 ™ (48.3%)
- Outpatient visit 5/13%(38.5%) | 10/29 (34.5%)

Page 6

*
Lower denominator due to patients deceased or sent to hospice within 30 days of discharge Abbreviations: LVP = large
volume paracenteses, LOS = length of stay, ED = emergency department, EDOU = emergency department observation unit,

PCP = primary care physician
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EDOU Protocol: Reducing Admissions for Paracenteses (RAP)

FOLLOW THIS PROTOCOL ONLY IF it is determined that the patient only needs a paracentesis:
- Le. no evidence of infection, gastrointestinal bleeding, acute kidney injury, hepatic
encephalopathy, etc.
- if LOW clinical suspicion for spontaneous bacterial peritonitis (SBP), protocol still applies: do
not do diagnostic paracentesis in ED;, this will be tested during the large volume paracentesis in
EDOU

—

Assign patient to EDOU bed.

2. Consult Procedure team via rolodoc: “Procedure service consult” from 7am-5pm seven days per week
(215-796-0774). Please do not call overnight. The team will prioritize the case if called in the
morning. In select weekend cases, the procedure team may not be available, in which case, the
patient will have to wait until Monday AM.

3. Pre-Procedure:
[J Obtain IV access
[0 Make sure a CBC, platelets, and Type and Screen have been sent (ideally resulted)
[0 Have patient empty bladder
[ Order 50g 25% albumin (2 bottles) to keep on standby

4. Procedure:

Procedure team will have supplies, and will obtain informed consent

[ Monitor vital signs per standard protocol.

[ If more than 5 liters are removed, administer albumin protocol** (see below)
*STAT cell count on ALL patients- Processed within 1 hour (Lavender top tube)

*** Albumin Protocol:

- 50 grams (2 bottles) available before beginning procedure

- Albumin is not necessary unless 5L of fluid are removed, unless the serum creatinine is >1.5

- If more than 5 liters are removed, 25 grams of 25% albumin will be administered for every 3 liters.
- Once 4 liters has been removed begin albumin administration, per table below:

Albumin 50 grams 75 grams 100 grams
# of bottles 2 3 4
Liters (lost) 5L-6L 7L/8L/9L 10L

5. Post-Procedure

[0 Procedure team will place dressing over puncture site
[ Follow up STAT cell counts:

- If neutrophils/PMNs>250, this meets criteria for spontaneous bacterial peritonitis, and the patient
will need admission.

- If questions or concerns regarding the cell counts or this protocol, please call the liver consult
fellow (““GI Liver Consult” through rolodoc), but a formal consult is not needed in most cases. If
further issues arise, contact the GI Liver attending assigned to the inpatient service.

- If normal counts, patient can be discharged within 15 minutes of procedure. If relative hypotension
post-procedure, ensure patient is not symptomatic prior to discharge. If the systolic BP has dropped
>25mmHg and/or the patient is symptomatic, reassess vitals and clinical status prior to discharge.

Appendix Figure 1: EDOU Protocol: Reducing Admissions for Paracenteses (RAP)
Protocol document.
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Figure 1: Statistical Process Control chart for Length of Stay
LOS = Length of Stay in hours. UCL=Upper Control Limit, X=Mean, LCL=Lower Control
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