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Abstract: 
Every year, millions of patients are admitted to intensive care units across the United States. While most patients survive and go 
on to live normal lives, a small percentage will fall under the category of chronically, critically ill (CCI). Despite surviving their initial 
ICU stay, these patients remain dependent on medical interventions and around the clock nursing care, undergo lengthy 
hospitalizations, and have low long term survival rates. Of those who do discharge to home, as many as two thirds are readmitted 
to the hospital and few ever return to functional independence. In addition to its associated physical hardships, CCI can be an 
enormous emotional, psychosocial, and financial burden for patients as well as caregivers. 
 
The Post Acute Care Transitions (PACT) Team at Spaulding Hospital for Continuing Medical Care Cambridge (SHC) is dedicated to 
addressing the unique set of obstacles facing CCI patients and their families. The program will target two often overlooked areas in 
the care of CCI patients: Advance Care Planning and Transitions in Care. Each patient enrolled in the program will be assigned a 
Care Transitions Nurse (CTN) who will provide longitudinal case management and palliative care from admission to SHC until 
home for 30 days. The CTN will provide transition coaching for patients and families while collaborating with post acute care 
providers to reduce medical errors during transitions and ensure that a patient’s goals of care align with his/her plan of care at 
every step of the continuum.  
 
Patients admitted to the program must be referred to SHC from Brigham and Women’s Hospital (BWH) and meet one of the 
following criteria: Chronic hemodialysis or an 8 night ICU stay with tracheostomy placement and/or prolonged mechanical 
ventilation. The program is funded by the Massachusetts Health Policy Commission and aims to reduce the length of stay, 30-day 
readmission rate, and medical expenditure for CCI patients at SHC. 

Methods: 

Background 
It is estimated that at least 5.6 million adult patients are discharged from the ICU each year in America alone. Of these patients a 
small percentage will fall under the category of Chronically Critically Ill (CCI) and go on to experience multiple organ dysfunctions 
and long hospital stays [1-5]. During these lengthy hospitalizations, CCI patients may require multiple life sustaining devices and 
are at high risk for urinary tract infections, pressure ulcers, pneumonias, and other hospital acquired infections [1, 4, 6, 8-10]. Long 
term outcomes for this population are poor. Unroe and colleagues followed a cohort of patients receiving prolonged mechanical 
ventilation (≥ 4 days with tracheostomy placement or ≥ 21 without tracheostomy), finding a 1 year mortality rate of 44% with only 
9% of patients alive with no functional dependence [4]. Past studies have produced similar results [7, 11].  
 
In addition to the physical hardships experienced by these patients, CCI comes with emotional, psychosocial, and financial 
burdens as well. Moreover, these burdens do not fall solely on the patients themselves. Multiple studies have found that 
caregivers of CCI patients exhibit significant declines in physical and mental health, with as many as a third developing symptoms 
of some degree of depression [2, 12-13]. Despite being a small percentage of ICU discharges, the CCI population has been found to 
account for 40-60% of total ICU costs, depending on definition of CCI [14-15]. Due to America’s aging population, the demand for 
critical care is projected to increase. Due to advances in short-term critical care management, however, ICU mortality rates will 
continue to decrease, leaving more and more patients and families to face the hardships of CCI. To reduce the medical 
expenditure and improve the quality of life for this population, it is paramount that future research investigates potential methods 
to both prevent CCI and better manage long term care of remaining CCI patients. 
 
Improving the long term care of CCI patients requires that a patient’s plan of care aligns with the patient’s goals of care. Patients 
and families take a variety of information into account when making decisions about treatment preferences, and extending life is 
not always the ultimate goal. For example, a 2002 study by Fried and colleagues found that most seriously ill adults were more 
concerned with functional or cognitive impairment than likelihood of death, and would prefer to forego life sustaining treatment if 
there was a high chance it would yield such impairment [16]. A 2017 report from the Massachusetts Coalition for Serious Illness 
Care found that only 14% of surveyed patients “want caregivers to do whatever it takes to be kept alive” compared to the 80% 
that reported not wanting care that reduces their quality of life below a given level [17]. Other studies have shown that intensity 
of pain, probability of survival, and financial burden on family were all key determinants for whether or not to receive potentially 
life sustaining care [18-19].Unfortunately, it is often the case that this information is not given to patients/surrogates, or is not 
taken into consideration. A 2016 report from the Massachusetts Coalition for Serious Illness Care found that will 85% of 
Massachusetts residents believe physicians should talk with patients about end-of-life care, only 15% reported having these 
conversations [20]. Of respondents facing serious illness at the time of the study, only 25% reported having these conversations. 
Other studies have yielded similar results, with 60-90% of patients with serious illness reporting never discussing end-of-life care 
with clinicians [21-23].  
 
Another important aspect in managing the long term care of CCI patients is improving transitions in care. During transitions, 
patients may face drastic changes in schedule, an increase in self-care responsibilities, and alterations in medication dosage or 
schedule [24-26]. Poor communication, planning, and coordination during such transitions have been shown to reduce patient 
satisfaction and increase the likelihood of adverse events and hospital readmissions [27-30]. It has been reported that nearly one-
fifth of patients discharged from a hospital in the United States are readmitted within 30 days, while nearly one-half experience at 
least one medical error in medication continuity, diagnostic workup, or test follow-up [29, 31-32]. Breakdowns in communication 
and planning, as well as their negative impact on patient outcomes, have been documented between many levels of care [33-35]. 
Programs that focus on improving transitions in care have yielded positive results. A 2014 meta-analysis by Verhaegh and 
colleagues found that transitional care interventions, regardless of intensity, reduced intermediate (31-180 days) and long-term 
(181-365 day) readmission rates for CCI patients. In addition, the analysis found that higher intensity interventions (such as home 
visits within 3 days of discharge) were able to effectively reduce short-term readmission rates (0-30 days of discharge) [35]. 
 
 

Providing Hospitals 
This study will be based out of Spaulding Hospital for Continuing Medical Care, a 180 bed long-term acute care hospital (LTACH) in 
Cambridge, MA. In the 1980’s LTACH’s were originally designed to accept medically complex patients from acute hospitals in order to 
open beds and decreased Medicare spending. Since then, LTACH’s have increased drastically in both number and expenditure and 
accept a large proportion of CCI patients [3-5, 36]. The majority of patients at SHC are referred from the two nearby acute care 
hospitals, Brigham and Women’s Hospital (BWH) and Massachusetts General Hospital (MGH), both of which are nationally renowned 
teaching hospitals that offer comparable services. Patients that meet the CCI criteria (see below) and are referred from BWH will be 
enrolled in the program, while those meeting CCI criteria referred from MGH will serve as the control group. In addition, baseline 
data will be collected from both hospitals prior to program commencement to account for any potential hospital vs. hospital variance.  
 
 

CCI Criteria 
There is currently no consensus definition for CCI, however most definitions involve a combination of ICU stay, tracheostomy 
placement/mechanical ventilation, and/or multiple organ failure [5]. Combining both commonly used definitions of CCI from CCI 
literature and qualitative input from clinicians at SHC, the authors determined that patients enrolled in this program must meet at 
least one of the following 3 criteria: 

•ICU Stay >8 nights + tracheostomy placement 
•ICU Stay >8 nights + at least 96 hour of consecutive mechanical ventilation 
•Receive hemodialysis during SHC admission 

 

 
PACT Clinicians 
In an effort to reduce errors during transitions, increase coordination of care throughout the care continuum, and ensure the plan of 
care aligns with the patient’s goals of care, each patient enrolled in the program will receive longitudinal care-coordination from a 
Care Transitions Nurse (CTN). The CTN will meet with the patient and/or surrogate within a week of admission to SHC and develop a 
relationship with the patient and family during their stay. The CTN will also ensure that patients and caregivers are able to make their 
goals known by providing every patient/surrogate with an opportunity for a serious illness conversation. This guide for this serious 
illness conversation was developed by a team of palliative care experts at Ariadne Labs, and was designed as “...a framework for 
clinicians to explore topics that are crucial to gaining a full understanding about what is most important to patients” [37]. A modified 
version of this conversation guide was recently found to be both efficient and effective, with conversations averaging less than 15 
minutes in length and the vast majority of patients describing the conversation as worthwhile and most clinicians reporting that the 
conversation provided a significant improvement in their understanding of a patient’s preferences [38]. In addition, the CTN will 
provide patients/surrogates with education regarding Advance Care Planning, particularly the Massachusetts Medical Orders for Life 
Sustaining Treatment (MOLST; the MA equivalent of the POLST) form. 
 
While the patient is at SHC the CTN will collaborate with physicians at SHC to align the plan of care with the patient’s goals and 
desires. Prior to discharge, the CTN will provide transition coaching and communicate with downstream providers to ensure 
appropriate care will be in place upon discharge. This includes contacting skilled nursing facilities, home health agencies, primary care 
physicians, as well as respiratory care, dialysis, and infusion providers. Once the patient is discharged the CTN will make regular home 
visits, provide medication reconciliation, and communicate information with providers as necessary. The CTN will follow patients 
from admission to SHC until they have been home for 30 consecutive days or expire. 

 
 
Data Collection and Analysis 
The billing codes for all patients admitted to SHC will be screened for CCI criteria upon admission. Patients who meet CCI criteria 
referred from BWH or MGH will be placed into 1 of 4 groups based on referring hospital and referral date. Patients admitted from 
BWH during the baseline period (7 months) will be placed in the “BWH Baseline” group, while those referred from MGH during that 
time will make up the “MGH Baseline Group.” Patients admitted during the intervention period (18 months; beginning immediately 
after baseline period) that meet CCI criteria admitted from BWH will be placed in the “Intervention” group while those from MGH will 
be in the “Control” group. Only patients enrolled in the “Intervention” group will receive program interventions. 
 
Within a week of admission to SHC, the CTN will meet with patients/surrogates of patients in the “Intervention” group and provide 
education about the program. Patients/surrogates are informed that all services provided by the program are free of charge and may 
be declined at any point. 
 
Patient data will be tracked using electronic medical records and telephonic communication. Groups will be compared using average 
inpatient length of stay (length of stay at SHC combined with intermittent acute visits), percent of patients with a readmission within 
30 days of discharge, and percent of patients with a completed MOLST form. For the purposes of this study, discharge is defined as a 
patient being transferred to a lower level of care (skilled nursing facility, inpatient rehab facility, or home) and readmissions are 
defined as any admission (planned or unplanned) to an acute care setting after discharge. Average length of stay will be compared 
across groups using a one-way analysis of variance while readmission percentage will be analyzed using a binary logistic regression. 
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Discussion: 
While no statistical tests have been used to analyze the present data, trends in the data already highlight where the program has 
been effective and where it needs improvement. The first, and most obvious, trend is the sharp decrease in readmissions. While 
the magnitude of this decrease exceeded initial expectations, this is the area the PACT clinicians have focused most of their efforts 
thus far. The PACT clinicians have already averted a number of readmissions by identifying and addressing problems that would 
have otherwise fallen through the cracks. This includes patients going home with missing medications or equipment, 
family/caregivers realizing they could not provide the quality of care necessary, transportation falling through, and providers not 
communicating with each other. In addition, the PACT clinicians have effectively utilized the Partners Mobile Observation Unit 
(PMOU – a mobile urgent care unit) to proactively address medical issues that may have otherwise led to an emergency room 
visit. 
 
The data does not suggest that the PACT program is currently having any significant impact on length of stay. Given the medical 
complexity of many of the patients on the program and the tight medical management in conjunction with the academic medical 
centers, there is little opportunity to reduce patient length of stay. The PACT clinicians are, however, focusing on two particular 
areas that can potentially reduce patient length of stay. The first area involves addressing the MOLST more intently. While the 
intervention group currently has the highest percentage of patients with a completed MOLST, more than two thirds of patients in 
this group still do not have one. Educating patients/surrogates about the potential benefits and risks of resuscitation, intubation, 
and acute transfers can reduce returns to acute care centers, ultimately increasing patient quality of life and decreasing length of 
stay. 
 
The second area PACT clinicians will focus on is leveraging relationships with skilled nursing facilities involved in the program to 
place patients quicker. Prior to the program these facilities have hesitated to accept these seriously ill patients because of their 
intense resource requirements and high risks for readmission post discharge. PACT program patients will all have engaged in 
serious illness conversations, received transition coaching, and be followed by a CTN who can aid in the discharge planning, 
advocate for the patient, and ensure appropriate services and safety nets are set up for when the patient is eventually discharged. 
With these supports in place, partner facilities will ideally accept patients earlier and reduce length of stay at SHC. 
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