
Background: Hematology and oncology patients represent 
a complex population that requires timely follow-up to pre-
vent clinical decompensation and delays in treatment. Previ-
ous reports have demonstrated that follow-up within 14 days 
is associated with decreased 30-day readmissions, and the 
magnitude of this effect is greater for higher-risk patients. This 
project was designed to standardize the discharge process 
with the primary goal of reducing average time to hematology 
and oncology follow-up to < 14 days. 

Methods: Using Plan-Do-Study-Act (PDSA) quality improve-
ment methodology, a multidisciplinary team of hematology 
and oncology staff developed and implemented a stan-
dardized discharge process. Rotating resident physicians 
were trained through online and in-person education. Addi-
tional interventions included the development of a discharge 
checklist handout, and a clinical decision support tool in-
cluding a note template and embedded order set. All pa-
tients discharged during the 2-month period before and after 
the implementation of the standardized process were evalu-
ated. Follow-up appointment scheduling data and commu-

nication between inpatient and outpatient providers were 
reviewed.
Results: A total of 142 consecutive patients were reviewed. 
The primary endpoint of time to hematology and oncology fol-
low-up appointment improved from a mean 17 days prior to 
intervention to 13 days in PDSA cycles 1 and 2 and 10 days 
in PDSA cycle 3. The target of 14-day average time to follow-
up was achieved. Furthermore, the upper control limit de-
creased from 58 days at baseline to 21 days in PDSA cycle 3, 
demonstrating a decrease in variation. Electronic alerting of 
outpatient hematology and oncology providers to discharge 
summary increased from 20% before the intervention to 62% 
after the intervention (P = .01).
Conclusions: This quality initiative to standardize the dis-
charge process for the hematology and oncology service 
decreased time to hematology and oncology follow-up ap-
pointments, improved communication between inpatient and 
outpatient teams, and decreased process variation. Timelier 
follow-up for this complex patient population will prevent clini-
cal decompensation and delays in treatment.
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Hematology and oncology patients are a 
complex patient population that requires 
timely follow-up to prevent clinical de-

compensation and delays in treatment. Previ-
ous reports have demonstrated that outpatient 
follow-up within 14 days is associated with de-
creased 30-day readmissions. The magnitude 
of this effect is greater for higher-risk patients.1 
Therefore, patients being discharged from the 
hematology and oncology inpatient service 
should be seen by a hematology and oncology 
provider within 14 days of discharge. Patients 
who do not require close oncologic follow-
up should be seen by a primary care provider 
(PCP) within this timeframe. 

BACKGROUND
The Institute of Medicine (IOM) identified the 
need to focus on quality improvement and 
patient safety with a 1999 report, To Err Is 
Human.2 Tremendous strides have been made 
in the areas of quality improvement and pa-
tient safety over the past 2 decades. In a 2013 
report, the IOM further identified hematology 

and oncology care as an area of need due to 
a combination of growing demand, complex-
ity of cancer and cancer treatment, shrinking 
workforce, and rising costs. The report con-
cluded that cancer care is not as patient-cen-
tered, accessible, coordinated, or evidence 
based as it could be, with detrimental impacts 
on patients.3 Patients with cancer have been 
identified as a high-risk population for hospital 
readmissions.4,5 Lack of timely follow-up and 
failed hand-offs have been identified as fac-
tors contributing to poor outcomes at time of 
discharge.6-10

Upon internal review of baseline performance 
data, we identified areas needing improvement 
in the discharge process. These included time 
to hematology and oncology follow-up appoint-
ment, percent of patients with PCP appoint-
ments scheduled at time of discharge, and 
electronically alerts for the outpatient hematolo-
gist/oncologist to discharge summaries. It was 
determined that patients discharged from the in-
patient service were seen a mean 17 days later 
by their outpatient hematology and oncology 

S50  •   FEDERAL PRACTITIONER SPECIAL ISSUE   •  MAY 2021



MAY 2021  •  FEDERAL PRACTITIONER SPECIAL ISSUE  •  S51

provider and the time to the follow-up appoint-
ment varied substantially, with some patients 
being seen several weeks to months after dis-
charge. Furthermore, only 68% of patients had a 
primary care appointment scheduled at the time 
of discharge. These data along with review of 
data reported in the medical literature supported 
our initiative for improvement in the transition 
from inpatient to outpatient care for our hematol-
ogy and oncology patients.

Plan-Do-Study-Act (PDSA) quality im-
provement methodology was used to create 
and implement several interventions to stan-
dardize the discharge process for this patient 
population, with the primary goal of decreas-
ing the mean time to hematology and on-
cology follow-up from 17 days by 12% to 
fewer than 14 days. Patients who do not re-
quire close oncologic follow-up should be 
seen by a PCP within this timeframe. Other-
wise, PCP follow-up within at least 6 months 
should be made. Secondary aims included 
(1) an increase in scheduled PCP visits at 
time of discharge from 68% to > 90%; and  
(2) an increase in communication of the dis-
charge summary via electronic alerting of the 
outpatient hematology and oncology physician 
from 20% to > 90%. Herein, we report our ex-
perience and results of this quality improvement 
initiative

METHODS
The Institutional Review Board at Edward 
Hines Veteran Affairs Hospital in Hines, Illinois 
reviewed this single-center study and deemed 
it to be exempt from oversight. Using PDSA 
quality improvement methodology, a multidis-
ciplinary team of hematology and oncology 
staff developed and implemented a standard-
ized discharge process. The multidisciplinary 
team included a robust representation of in-
patient and outpatient staff caring for the he-
matology and oncology patient population, 
including attending physicians, fellows, resi-
dents, advanced practice nurses, registered 
nurses, clinical pharmacists, patient care co-
ordinators, clinic schedulers, clinical applica-
tions coordinators, quality support staff, and a 
systems redesign coach. Hospital leadership 
including chief of staff, chief of medicine, and 
chief of nursing participated as the manage-
ment guidance team. Several interviews and 
group meetings were conducted and a mul-
tidisciplinary team collaboratively developed 

and implemented the interventions and moni-
tored the results. 

Outcome measures were identified, including 
time to hematology and oncology clinic visit, pri-
mary care follow-up scheduling, and communi-
cation of discharge to the outpatient hematology 
and oncology physician. Baseline data were col-
lected and reviewed. The multidisciplinary team 
developed a process flow map to understand 
the steps and resources involved with the transi-
tion from inpatient to outpatient care. Gap anal-
ysis and root cause analysis were performed. A 
solutions approach was applied to develop inter-
ventions. Table 1 shows a summary of the iden-
tified problems, symptoms, associated causes, 
the interventions aimed to address the prob-
lems, and expected outcomes. Rotating resident 
physicians were trained through online and in- 
person education. The multidisciplinary team met 
intermittently to monitor outcomes, provide feed-
back, further refine interventions, and develop 
additional interventions. 

PDSA Cycle 1
A standardized discharge process was devel-
oped in the form of guidelines and expecta-
tions. These include an explanation of unique 
features of the hematology and oncology  

FIGURE 1 Discharge Checklist

Abbreviations: f/u, follow-up; heme/onc, hematology/oncology; MSA, medical 
support assistant; neph, nephrostomy; PCC, patient care coordinator; PCP, 
primary care provider; PICC, peripherally inserted central catheter; RN, 
registered nurse.
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TABLE 1 Identified Problem, Symptom, and Outcome Analysis

Problem Statements Symptoms Root Causes  Interventions Expected Outcomes

Time to heme/onc 
follow-up is too long

Communication with 
outpatient heme/onc 
provider and PCP is 
suboptimal

Patients not seen  
in a timely fashion, 
may be vulnerable 
for clinical  
decompensation,  
readmission

There is no orientation for 
residents regarding  
expectations for  
discharge

There is no standardized 
process to approach  
discharges

Provide orientation and  
discharge expectations

Provide discharge checklist

More timely outpatient 
scheduling

Improved communica-
tion between inpatient 
and outpatient teams

Paper discharge check-
list use inconsistent by  
inpatient providers

Important discharge 
tasks not performed

Process variation

Providers busy; time 
limited

Referencing a paper 
or electronic discharge 
checklist adds additional 
step to discharge process

Integrate discharge checklist 
in EMR

Link discharge checklist to 
medication orders and return to 
clinic orders

Streamline workflow

Reduce/integrate steps 
involved in discharge 
process

Coordinating and  
scheduling clinic  
follow-up is time  
consuming and requires 
face-to-face or phone 
conversations with  
multiple staff 

Delays in care  
coordination due to 
difficulty with  
communication

Less time available 
to perform other crit-
ical tasks for patient 
care and discharge

Follow-up scheduling 
requires coordination of 
many staff members

Unfamiliarity among staff 
regarding who to contact; 
when key staff are out 
of office, confusion over 
coverage

Integrate discharge checklist in 
the format of a CPRS note and 
link to return to clinic orders

Instruct providers to cosign the 
patient care coordinators and 
medical support assistants to 
the discharge checklist notes

Create standardized 
documentation process 
that may be referenced

Eliminate need for  
face-to-face/phone 
communication for 
follow-up scheduling
Covering staff have  
access to  
communications

Some patients  
undergoing  
chemotherapy do not 
have active antiemetic 
orders after discharge

Patients may not 
have appropriate 
supportive medica-
tions available if they 
develop chemother-
apy-related nausea

These patients may 
be at increased risk 
for hospital/ED read-
mission

Lack of discharge pro-
vider awareness

Lack of patient education

Errors on medication rec-
onciliation due to patient 
supply of previously filled 
antiemetics or antiemet-
ics filled elsewhere

Incorporate need for antiemetic 
for patients receiving chemo-
therapy into discharge checklist

Develop menu of antiemetic 
drugs with recommended 
doses into CPRS 

Integrate checklist into EMR 
including antiemetic drug menu 
to autogenerate order from 
template

Patients receiving che-
motherapy will have 
appropriate supportive 
medications at home

Increased accuracy of 
medication reconciliation

Fewer hospital/ED  
readmissions

Patients with pain-
related opioid use do 
not have active bowel 
regimen orders

Patients may not 
have appropriate 
supportive medica-
tions available if 
they develop opioid-
related constipa-
tion and may be at 
increased risk for 
readmission

Lack of discharge pro-
vider awareness

Lack of patient education

Medication reconcilia-
tion errors due to patient 
supply of previously filled 
bowel regimen or bowel 
regimen purchased over 
the counter

Incorporate bowel regimen 
for patients receiving opioids 
for cancer pain into discharge 
checklist

Develop menu of bowel regimen 
drugs with recommended doses 
in CPRS

Integrate checklist into EMR 
including bowel regimen drug 
menu to autogenerate order 
from template

Patients with cancer- 
related pain taking 
opioid medications will 
have appropriate sup-
portive medications

Increased accuracy of 
medication reconciliation
Fewer hospital/ED read-
missions

Patients who miss outpa-
tient RN appointment be-
cause they are admitted 
may not having follow-up 
appointment scheduled
 
Impact of delayed RN 
appointments for PICC/
port care after discharge 
unknown

Delay in RN  
appointment may  
lead to delayed  
PICC/port care

Inpatient staff is not  
familiar with specific  
follow-up appointment 
needs

Educate inpatient  
RN staff and physician
 
Incorporate RN  
appointment into  
discharge checklist
 
Integrate checklist into EMR

Timely RN follow-up for 
PICC/port care
 
Discharge checklist note 
in EMR allows for que-
rying to track patients 
with PICC/port lines and 
measure performance 
regarding timely care

Abbreviations: CPRS, computerized patient record system; ED, emergency department; EMR, electronic medical record; heme/onc, hematology/oncology; 
PCP, primary care provider; PICC, peripherally inserted central catheter; RN, registered nurse.
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service and expectations of medication recon-
ciliation with emphasis placed on antiemetics, 
antimicrobial prophylaxis, and bowel regimen 
when appropriate, outpatient hematology and 
oncology follow-up within 14 days, primary care 
follow-up, communication with the outpatient 
hematology and oncology physician, written 
discharge instructions, and bedside teaching 
when appropriate. 

PDSA Cycle 2
Based on team member feedback and further 
discussions, a discharge checklist was devel-
oped. This checklist was available online, re-
viewed in person, and posted in the team room 
for rotating residents to use for discharge plan-
ning and when discharging patients (Figure 1).

PDSA Cycle 3
Based on ongoing user feedback, group dis-
cussions, and data monitoring, the discharge 
checklist was further refined and updated. An 
electronic clinical decision support tool was de-
veloped and integrated into the electronic med-
ical record (EMR) in the form of a discharge 
checklist note template directly linked to or-
ders. The tool is a computerized patient record 
system (CPRS) note template that prompts 
users to select whether medications or return 
to clinic orders are needed and offers a menu 
of frequently used medications. If any of the se-
lections are chosen within the note template, 
an order is generated automatically in the chart 
that requires only the user’s signature. Further-
more, the patient care coordinator reviews the 
prescribed follow-up and works with the med-
ical support assistant to make these appoint-

ments. The physician is contacted only when 
an appointment cannot be made. Therefore, 
this tool allows many additional actions to be 
bypassed such as generating medication and 
return to clinic orders individually and calling 
schedulers to make follow-up appointments 
(Figure 2). 

Data Analysis
All patients discharged during the 2-month pe-
riod prior to and discharged after the imple-
mentation of the standardized process were 
reviewed. Patients who followed up with he-
matology and oncology at another facility, en-
rolled in hospice, or died during admission 
were excluded. Follow-up appointment sched-
uling data and communication between inpa-
tient and outpatient providers were reviewed. 
Data were analyzed using XmR statistical pro-
cess control chart and Fisher’s Exact Test using 
GraphPad. Control limits were calculated for 
each PDSA cycle as the mean ± the average 
of the moving range multiplied by 2.66. All data 
were included in the analysis.

RESULTS
A total of 142 consecutive patients were re-
viewed from May 1, 2018 to August 31, 2018 
and January 1, 2019 to April 30, 2019, includ-
ing 58 patients prior to the intervention and 84 
patients during PDSA cycles. There was a gap 
in data collection between September 1, 2018 
and December 31, 2018 due to limited team 
member availability. All data were collected by 
2 reviewers—a postgraduate year (PGY)-4 chief 
resident and a PGY-2 internal medicine resi-
dent. The median age of patients in the pre-

TABLE 2 Project Aims and Postintervention Outcomes

Objectives Baseline Target Postintervention Outcome

Primary
Time to heme/onc follow-up (average), d 17 14 10

Secondary
Scheduled PCP visits at time of  
discharge, %

Ambulatory heme/onc provider alerted to 
discharge summary, %

68

20

> 90

> 90

77a

62b

Additional
PICC dressing/flush 1 w postdischarge, %
Port dressing/flush 4 w postdischarge, %

Not measured
Not measured

100
100

Created measure for future monitoring
Created measure for future monitoring

aP = .88, baseline vs postintervention.
bP = .01, baseline vs postintervention.
Abbreviations: heme/onc, hematology/oncology; PCP, primary care provider; PICC, peripherally inserted central catheter.



Discharge Process

S54  •   FEDERAL PRACTITIONER SPECIAL ISSUE   •  MAY 2021

intervention group was 72 years and 69 years 
in the postintervention group. All patients were 
men. Baseline data revealed a mean 17 days 
to hematology and oncology follow-up. Pri-
mary care visits were scheduled for 68% of 
patients at the time of discharge. The outpa-
tient hematology and oncology physician was 
alerted electronically to the discharge summary 
for 20% of the patients (Table 2).

The primary endpoint of time to hematol-
ogy and oncology follow-up appointment im-
proved to 13 days in PDSA cycles 1 and 2 and 
10 days in PDSA cycle 3. The target of mean 
14 days to follow-up was achieved. The statis-
tical process control chart shows 5 shifts with 
clusters of ≥ 7 points below the mean revealing 
a true signal or change in the data and demon-
strating that an improvement was seen (Figure 
3). Furthermore, the statistical process con-
trol chart demonstrates upper control limit de-
creased from 58 days at baseline to 21 days 
in PDSA cycle 3, suggesting a decrease in  
variation.

Regarding secondary endpoints, the outpa-
tient hematology and oncology attending phy-
sician and/or fellow was alerted electronically 
to the discharge summary for 62% of patients 
compared with 20% at baseline (P = .01), and 
primary care appointments were scheduled for 

77% of patients after the intervention compared 
with 68% at baseline (P = .88) (Table 2). 

Through ongoing meetings, discussions, 
and feedback, we identified additional objec-
tives unique to this patient population that had 
no performance measurement. These included 
peripherally inserted central catheter (PICC) care 
nursing visits scheduled 1 week after discharge 
and port care nursing visits scheduled 4 weeks 
after discharge. These visits allow nursing staff to 
dress and flush these catheters for routine main-
tenance per institutional policy. The implemen-
tation of the discharge checklist note creates a 
mechanism of tracking performance in meeting 
this goal moving forward, whereas no method 
was in place to track this metric.

DISCUSSION
The 2013 IOM report Delivering High-Quality 
Cancer Care: Charting a New Course for a Sys-
tem in Crisis found that that cancer care is not 
as patient-centered, accessible, coordinated, or 
evidence-based as it could be, with detrimen-
tal impacts on patients.3 The document offered a 
conceptual framework to improve quality of can-
cer care that includes the translation of evidence 
into clinical practice, quality measurement, and 
performance improvement, as well as using  
advances in information technology to enhance 
quality measurement and performance im-
provement. Our quality initiative uses this frame-
work to work toward the goal as stated by the 
IOM report: to deliver “comprehensive, patient- 
centered, evidence-based, high-quality cancer 
care that is accessible and affordable.”3

Two large studies that evaluated risk factors 
for 15-day and 30-day hospital readmissions 
identified cancer diagnosis as a risk factor for 
increased hospital readmission, highlighting 
the need to identify strategies to improve the 
discharge process for these patients.4,5 Timely 
outpatient follow-up and better patient hand-
off may improve clinical outcomes among this 
high-risk patient population after hospital dis-
charge. Multiple studies have demonstrated 
that timely follow-up is associated with fewer 
readmissions.1,8-10 A study by Forster and col-
leagues that evaluated postdischarge adverse 
events (AEs) revealed a 23% incidence of AEs 
with 12% of these identified as preventable. 
Postdischarge monitoring was deemed inade-
quate among these patients, with closer follow-
up and improved hand-offs between inpatient 
and outpatient medical teams identified as 

FIGURE 2 Integrated Discharge 
Checklist Note Template in CPRS

This tool prompts users to click a series of headings and 
subheadings that link to corresponding medication order 
menus and return to clinic orders and automatically gen-
erates orders for signature based on user selections. 
Abbreviations: cbc complete blood count; chemo, 
chemotherapy; cmp, complete metabolic panel; CPRS, 
computerized patient record system; ECC, extended care 
center; f/u, follow-up; heme/onc, hematology & oncology; 
neph, nephrostomy; PCC, patient care coordinator; PCP, 
primary care provider; PICC, peripherally inserted central 
catheter; RN, registered nurse.
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possible interventions to 
improve postdischarge 
patient monitoring and to 
prevent AEs.7

The present quality ini-
tiative to standardize the 
discharge process for the 
hematology and oncol-
ogy service decreased 
time to hematology and 
oncology follow-up ap-
pointment, improved 
communication between 
inpatient and outpatient 
teams, and decreased 
process variation. Time-
lier follow-up for this 
complex patient popu-
lation likely will prevent 
clinical decompensation, 
delays in treatment, and 
directly improve patient access to care.

The multidisciplinary nature of this effort was 
instrumental to successful completion. In a com-
plex health care system, it is challenging to truly 
understand a problem and identify possible so-
lutions without the perspective of all members 
of the care team. The involvement of team mem-
bers with training in quality improvement meth-
odology was important to evaluate and develop 
interventions in a systematic way. Furthermore, 
the support and involvement of leadership is im-
portant in order to allocate resources appropri-
ately to achieve system changes that improve 
care. Using quality improvement methodology, 
the team was able to map our processes and 
perform gap and root cause analyses. Strate-
gies were identified to improve our performance 
using a solutions approach. Changes were im-
plemented with continued intermittent meetings 
for monitoring of progression and discussion of 
how interventions could be made more efficient, 
effective, and user friendly. The primary goal was 
ultimately achieved.

Integration of intervention into the EMR em-
bodies the IOM’s call to use advances in infor-
mation technology to enhance the quality and 
delivery of care, quality measurement, and per-
formance improvement.3 This intervention offered 
the strongest system changes as an electronic 
clinical decision support tool was developed and 
embedded into the EMR in the form of a Dis-
charge Checklist Note that is linked to associated 
orders. This intervention was the most robust, 

as it provided objective data regarding utilization 
of the checklist, offered a more efficient way to 
communicate with team members regarding dis-
charge needs, and streamlined the workflow for 
the discharging provider. Furthermore, this elec-
tronic tool created the ability to measure other 
important aspects in the care of this patient pop-
ulation that we previously had no mechanism 
of measuring: timely nursing appointments for  
routine care of PICC lines and ports. 

Limitations
The absence of clinical endpoints was a limi-
tation of this study. The present study was un-
able to evaluate the effect of the intervention 
on readmission rates, emergency department 
visits, hospital length of stay, cost, or mortal-
ity. Coordinating this multidisciplinary effort re-
quired much time and planning, and additional 
resources were not available to evaluate these 
clinical endpoints. Further studies are needed 
to evaluate whether the increased patient ac-
cess and closer follow-up would result in im-
provement in these clinical endpoints. Another 
consideration for future improvement projects 
would be to include patients in the multidisci-
plinary team. The patient perspective would be 
invaluable in identifying gaps in care delivery 
and strategies aimed at improving care delivery. 

CONCLUSIONS
This quality initiative to standardize the dis-
charge process for the hematology and oncology  
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FIGURE 3 Time to Heme/Onc Follow-Up Appointment

The average time to follow-up appointment (green line) improved from 17 days to 13 days in PDSA cycles 1 and 
2 and 10 days in PDSA cycle 3. The goal was < 14 days to a heme/onc follow-up appointment (red dashed line). 
Shifts with clusters of ≥ 7 points below the mean (red circles), reveal a true signal or change in the data, demon-
strating that a statically significant improvement was seen. The upper control limit (black dotted line) decreased 
from 58 days at baseline to 21 days in PDSA cycle 3, suggesting a decrease in variation. 
Abbreviations: heme/onc, hematology & oncology; PDSA, Plan-Do-Study-Act.
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service decreased time to the initial hematology 
and oncology follow-up appointment, improved  
communication between inpatient and outpatient 
teams, and decreased process variation. Time-
lier follow-up for this complex patient popula-
tion likely will prevent clinical decompensation, 
delays in treatment, and directly improve patient 
access to care.
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