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A
bout 1 in 7 of all patients is readmit-
ted within 30 days of hospital discharge.1 
However, readmission rates vary, depend-

ing on the underlying diagnosis, patient characteris-
tics, variation in patient care among care givers, and 
geography.2-7 Te cost of readmissions is astonish-
ing, with Medicare readmissions alone costing the 
health care system an estimated $28 billion a year.1

Te Afordable Care Act sanctions Medicare to 
reduce a hospital’s payments if the hospital dem-
onstrates excessive readmission rates. Te optimal 
readmission rates used by Centers for Medicare & 

Medicaid Services (CMS) is the 30-day readmission 
rate less than or equal to the 80th percentile. Tis 
federal program was initially imposed on 3 diagno-
ses – pneumonia, congestive heart failure, and myo-
cardial infarction. Additional diagnoses were added 
in 2014 and included hip or knee arthroplasty and 
chronic obstructive pulmonary disease.2

Hematopoietic stem cell transplantation (HSCT) 
can signifcantly extend life and potentially cure 
patients. An estimated 20,000 people in the United 
States received an HSCT in 2010, demonstrating 
a marked increase over the past 20 years.8 In addi-
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Background About 1 in 7 of all hospitalized patients is readmitted within 30 days of discharge. The cost of readmissions is signif-
cant, with Medicare readmissions alone costing the health care system an estimated $28 billion a year.
Objective To identify the rates of and causes for readmission within 100 days of patients receiving a hematopoietic stem cell trans-
plant.
Methods We performed a retrospective review of 235 consecutive transplant recipients (autologous, n = 144; allogeneic, n = 91) 
to determine rates and causes for readmission within 100 days of patients receiving a transplant. Medical records and hospital re-
admissions were reviewed for each patient.
Results 36 allogeneic patients accounted for 56 readmissions. 23 autologous patients accounted for 26 readmissions. Autologous 
transplant recipients were most commonly readmitted for the development of a fever (n = 15 patients) or cardiopulmonary issues (n 
= 4). The most prevalent reasons for readmission in the allogeneic recipients included a fever (n = 21) or the development or exac-
erbation of graft-versus-host disease (n = 5). The readmission length of stay was 6 days (median range, 1-91 days) for allogeneic 
patients and 4 days (median range, 1-22 days) for autologous patients. There was no difference in survival between the readmitted 
and the non-readmitted cohorts (P = .55 for allogeneic patients; P = .24 for autologous patients). Although allogeneic graft recipi-
ents demonstrated a higher readmission rate (39.6%) compared with autologous recipients (16%), none of the variables examined, 
including age, gender, performance status, diagnosis, remission status at the time of transplant, comorbidities, type of preparative 
chemotherapy regimen or donor type, identifed patients at increased risk for readmission.
Limitations Variations in clinical care, physician practices, and patient characteristics need to be considered when examining re-
admission rates. Most of the allogeneic patient population included unrelated donor recipients (65%) who received nonmyeloabla-
tive conditioning regimens (81% of allogeneic recipients). These features may not be characteristic of other centers. 
Conclusions In these high-risk patients, readmissions following a transplant are common. Enhanced predischarge education by 
nurses and pharmacists, along with ongoing outpatient education and rigorous outpatient follow-up through phone calls or social 
media may decrease readmission rates.
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tion, HSCT is an expensive procedure, with an autologous 
transplant costing $61,000-$88,000, and an unrelated allo-
geneic transplant costing $200,000 or more.9-13 According 
to the Agency for Healthcare Research and Quality, bone 
marrow transplantation was identifed as the procedure 
associated with the most rapidly rising hospital costs dur-
ing 2004-2007.14

Te ability to identify risk factors that predict post-
transplant adverse efects would enable clinicians to moni-
tor high-risk patients more aggressively and to intervene 
earlier to prevent readmission. Given the emphasis on cost 
containment in the setting of declining reimbursements, 
we sought to examine readmission rates among HSCT 
patients by looking at the causes and risk factors for read-
mission within 100 days of a patient receiving a stem 
cell transplant over a period of 5 years. Our results ofer 
a unique opportunity to examine these critical factors in 
anticipation of identifying high-risk patients. Tese fnd-
ings could allow for the standardization of post-transplant 
care to minimize complications and optimize outcomes 
while decreasing the number of readmissions. 

Methods 

Patient population
Patients who received either an autologous or allogeneic 
hematopoietic stem cell transplant between January 2007 
and May 2012 at Dartmouth-Hitchcock Medical Center 
(DHMC) were included in the study. Each patient signed 
an internal review board-approved informed consent 
allowing use of their clinical data. 

Te program and medical center
Te Norris Cotton Cancer Center is a National Cancer 
Institute-designated comprehensive cancer center that is 
a part of the DHMC and located in a rural setting. Te 
Blood and Marrow Transplant Program is accredited by 
the Foundation for the Accreditation of Cellular Terapy 
for autologous and allogeneic transplantations, the Center 
for International Blood and Marrow Transplant Research, 
and the National Marrow Donor Program. 

Defnition of ‘readmission’
We sought to identify the number of patients readmitted 
and the number of readmissions. Any transplant patient 
who was readmitted to a hospital, either DHMC or another 
hospital, within 100 days of receiving a transplant was 
identifed. For those patients who received an outpatient 
autologous transplant, the planned readmission within 20 
days of the transplant was not included. Readmission for 
relapse was not included.

Medical records from each readmission hospital course 
were reviewed by a physician to identify the reason or rea-
sons for readmission, the length of stay, the clinical course 

during the hospital stay, and the outcome (eg, discharge, 
death). If there was more than 1 cause for readmission, then 
the reviewing physician used clinical judgment to select the 
major reason for readmission. If a patient was transferred to 
DHMC from an outside hospital, then the 2 readmissions 
were combined and interpreted as a single readmission. If 
a patient experienced more than 1 readmission within 100 
days of transplant, then the frst admission was included in 
the comparative analysis, but the number of readmissions 
for each patient was reported. 

Data abstraction and statistical analyses
Data collection focused on patient demographics, primary 
diagnosis and remission status at the time of transplant, 
details of the initial transplant hospitalization, preparative 
chemotherapy regimen, type of donor (allogeneic), hos-
pital readmission or readmissions following transplant, 
length of stay for readmission, and survival. Information 
was abstracted from the medical records by a data manager 
and verifed by a physician. Tese data were analyzed using 
Stata11 (StatCorp LP, College Station, TX). 

Comparisons were made between patients readmit-
ted within 100 days of receiving a transplant, and those 
patients who were not readmitted, using the Student t test 
for continuous variables and the chi-square test for cate-
gorical variables. Te variables tested included patient’s age, 
gender, diagnosis, disease status at the time of transplant, 
and Karnofsky Performance Status Scale score at the time 
of transplant. Te Hematopoietic Cell Transplantation-
Specifc Comorbidity Index (HCT-CI), is a weighted 
scoring system, with 15 comorbid conditions assessed, that 
predicts nonrelapse mortality following transplant. Each 
condition is given 1 point. Te higher the score, the higher 
the risk of a patient dying from a comorbid condition 
rather than the transplant or the hematologic malignancy. 
Te scores range from 0-4, with a higher score denoting a 
lower chance of survival. For example, patients with a score 
of 0 have a 14% chance of dying from another condition at 
2 years, and those with a score of 4 have a 40% chance of 
dying from another condition at 2 years.15 For allogeneic 
recipients, the donor type (related vs unrelated) and the 
preparative regimens (myeloablative vs nonmyeloablative) 
were also evaluated.

Results

Patient characteristics
Between January 2007 and May 2012, 235 patients 
received transplants. Tere were 144 autologous and 91 
allogeneic transplant recipients (Table 1). Te majority of 
the allogeneic recipients had leukemia (n = 51), followed by 
lymphoma (n = 28), myelodysplasia or myeloproliferative 
disease (MDS/MPD; n = 8), myeloma (n = 1), or other dis-
eases (aplastic anemia, n = 1; paroxysmal nocturnal hemo-
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globinuria, n = 1; medulloblastoma, n = 1). Most of the 
allogeneic recipients (60.4%) were in complete remission 
at the time of transplant. Te majority of patients (64.8%) 
received an unrelated transplant. Most allogeneic recipi-
ents received a nonmyeloablative conditioning regimen 
(81.3%). Forty patients (44.0%) demonstrated an HCT-CI 
score of 2 or more at the time of transplant, that is, they 
had a 19% chance of dying from a comorbid condition at 
2 years following transplantation. For the 91 allogeneic 
transplant recipients, initial hospitalization was 28 days 
(median range, 1-122 days).

Autologous transplant recipients included patients with 
lymphoma (n = 69), myeloma (n = 65), leukemia (n = 9), 

or other (n = 1). At the time of transplant, most of the 
autologous patients were in complete remission (61.8%). 
Ninety-three patients (64.6%) demonstrated a transplant 
comorbidity index of 0, and 26 patients (18%) had a trans-
plant comorbidity index of 2 or greater. For the 144 autolo-
gous recipients, initial hospitalization was 18 days (median 
range, 1-31 days).

Readmissions
Allogeneic transplant recipients. Of the 91 allogeneic 
transplant recipients, 36 (39.6%) were readmitted within 
100 days of transplant (Table 2). Te readmitted patients 
had leukemia (n = 19), lymphoma (n = 12), MDS/MPD 
(n = 3), or other diagnoses (n = 2). Most of the allogeneic 
recipients who were readmitted were in complete remis-
sion at the time of transplant (61.1%). Te HCT-CI scores 
at the time of transplant for the readmitted patients were 
variable, with scores of 0 (n = 16), 1 (n = 4), 2 (n = 5), or 
≥3 (n = 11). Of the readmitted allogeneic patients, more 
patients had received an unrelated transplant (72.2%) com-
pared with a related transplant. Most readmitted allogeneic 
recipients were treated with a nonmyeloablative condition-
ing regimen (80.5%). In related donor transplant recipients, 
10 of 32 patients (31.2%) were readmitted, and in unrelated 
donor transplants, 26 of 59 patients (44.1%) were readmit-
ted. Of the 91 allogeneic transplant recipients, 2 patients 
received their transplant as outpatients. Neither of those 
2 patients experienced unplanned readmissions following 
transplantation.

Autologous transplant recipients. Of the 144 autologous 
transplant recipients, 23 patients (16.0%) were readmit-
ted within 100 days of transplant (Table 3). Tese patients 
had either lymphoma (n = 15) or myeloma (n = 8). Te 
HCT-CI score at the time of transplant did not correlate 
with readmission, since 14 patients with a comorbidity 
score of zero were readmitted. Te majority of the readmit-
ted patients (65.2%) were disease-free at the time of their 
transplant. Of the 144 autologous transplant recipients, 9 
patients received their transplant as outpatients. None of 
those patients experienced unplanned readmissions follow-
ing transplantation.

Variables associated with readmission
Patient characteristics (age, gender, performance status), 
disease traits, type of preparative chemotherapy regimen, 
and donor type were examined to determine if diferences 
existed between patients readmitted and patients who were 
not readmitted (allogeneic, Table 2; autologous, Table 3). 
None of the variables were signifcantly associated with 
readmission, for either the allogeneic or autologous trans-
plant recipients. Tree of the autologous recipients who 
were readmitted for a fever experienced a documented 

TABLE 1 Patient characteristics

 
Characteristic

Type of transplant

Allogeneic
(n = 91) 

Autologous
(n = 144)

Mean age at transplant, y 49.1 53.6

Sex, n (%)
   Male
   Female

47 (51.7)
44 (48.3)

90 (62.5)
54 (37.5)

Diagnosis, n (%)
   Leukemia
   Lymphoma
   Multiple myeloma
   MDS/MPD
   Other

51 (56.0)
28 (30.8)
1 (1.1)
8 (8.8)
3 (3.3)

9 (6.3)
69 (47.9)
65 (45.1)

—
1 (0.7)

Disease status at transplant, n (%)
   Complete response
   Not in complete response

55 (60.4)
36 (39.6)

89 (61.8)
55 (38.2)

Karnofsky Performance Status
   Scale score at transplant (mean)a 83.0 85.6

HCT-CI,b n (%)
   0
   1
   2
   ≥3

44(48.3)
7 (7.7)

13 (14.3)
27 (29.7)

93(64.6)
25 (17.4)
11 (7.6)
15 (10.4)

Donor type, n (%)
   Related
   Unrelated

32 (35.2)
59 (64.8)

na
na

Preparative regimen, n (%)
   Myeloablative
   Nonmyeloablative

17 (18.7)
74 (81.3)

na
na

MDS, myelodysplastic syndrome; MPD, myeloproliferative disorder; na, not applicable; 
HCT-CI, Hematopoietic Cell Transplantation-Specifc Comorbidity Index

aThe Karnofsky Performance Status Scale score evaluates a patient’s ability to perform 
daily activities. A score of 100 denotes the ability to perform daily activities without prob-
lems, whereas a score of 80 means duties can be performed but require some effort, gen-
erally due to signs or symptoms of the disease. bThe HCT-CI  is a weighted scoring system, 
with 15 comorbid conditions assessed, that predicts nonrelapse mortality following trans-
plant. Each condition is given 1 point. The higher the score, the higher the risk of a patient 
dying from a comorbid condition, rather than from the transplant or the hematologic 
malignancy. The scores p rovide an assessment of nonrelapsed mortality at 2 years, with a 
score of 0 = 14% nonrelapse mortality at 2 years, 1 = 22%, 2 = 19%, and >3 = 41%.
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were generally removed 30-90 days following discharge, 
based on the patient’s clinical course. Te persistent use of 
the indwelling catheters in allogenic recipients may have 
contributed to the 58% of allogeneic patients who were 
readmitted with a fever. Of the 21 allogeneic patients read-
mitted for fever or infection, 4 were readmitted for doc-
umented blood stream infections, perhaps contributed by 
the indwelling central line.

Overall survival was also analyzed for patients readmit-
ted and those patients who were not readmitted. Among 
both the allogeneic and autologous recipients, there was 

infection during their initial hospital transplant course. 
A documented infection was defned as an infection con-
frmed by culture of body fuid, urine or blood. Six of the 
allogeneic patients who were readmitted experienced a 
documented infection during their initial hospital trans-
plant course.

Each autologous and allogeneic patient had an indwell-
ing catheter placed at the beginning of their transplant 
course. For the autologous recipients, catheters are removed 
prior to discharge. For each allogeneic recipient, tunneled 
catheters were left in place at the time of discharge and 

TABLE 2 Risk factors for readmission in allogeneic recipientsa (n = 91) 

Risk factor
Readmitted

(n = 36)
Not readmitted

(n = 55) P value*

Mean age at transplant, y 48.8 49.3 .8457

Gender, n (%)

  Male
  Female

20 (55.6)
16 (44.4)

27 (49.1)
28 (50.9)

.546

Diagnosis, n (%)

   Leukemia
   Lymphoma
   Multiple myeloma
   MDS/MPD
   Other

19 (52.8)
12 (33.3)

0 (0)
3 (8.3)
2 (5.6)

32 (58.2)
16 (29.1)

1 (1.8)
5 (9.1)
1 (1.8)

.767

Disease status at transplant, n (%)

   Complete response
   Not in complete response

22 (61.1)
14 (38.9)

33 (60.0)
22 (40.0)

.916

Karnofsky Performance Status
    Scale score at transplant (mean)b

83.6 83.1 .8099

HCT-CI,c n (%)

   0
   1
   2
   ≥3

16 (44.4)
4 (11.1)
5 (13.9)
11 (30.6)

28 (50.9)
3 (5.5)
8 (14.6)
16 (29.1)

.773

Donor type, n (%)

   Related
   Unrelated

10 (27.8)
26 (72.2)

22 (40.0)
33 (60.0)

.232

Preparative regimen, n (%) 

   Myeloablative
   Nonmyeloablative

7 (19.4)
29 (80.6)

10 (18.2)
45 (81.8)

.880

MDS, myelodysplastic syndrome; MPD, myeloproliferative disorder; HCT-CI, Hematopoietic Cell Transplantation-Specifc Comorbidity Index

aBased on a univariable analysis. bThe Karnofsky Performance Status Scale score evaluates a patient’s ability to perform daily activities. A score of 100 denotes the 
ability to perform daily activities without problems, whereas a score of 80 means duties can be performed but require some effort, generally due to signs or symptoms 
of the disease. cThe HCT-CI is a weighted scoring system, with 15 comorbid conditions assessed, that predicts nonrelapse mortality following transplant. Each condition 
is given 1 point. The higher the score, the higher the risk of a patient dying from a comorbid condition, rather than from the transplant or the hematologic malignancy. 
The scores provide an assessment of nonrelapsed mortality at 2 years, with a score of 0 = 14% nonrelapse mortality at 2 years, 1 = 22%, 2 = 19%, and >3 = 41%.

*P value examines if differences exist between patients who were readmitted and those who were not readmitted.
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no diference in survival when comparing the group of 
patients who were readmitted and the patients who did not 
require readmission (P = .55 for allogeneic patients; P = .24 
for autologous patients). 

Causes for readmissions
Allogeneic recipients. Te most prevalent cause for read-
mission in allogeneic transplant patients was the develop-
ment of a fever (58.3%) (Table 4). Of these 21 patients who 
developed a fever, 16 patients had an organism identifed. 
Isolated organisms included bacteria (n = 8), virus (n = 3) 
or mixed infections involving more than one type of organ-
ism (n = 5 patients). Additional reasons for readmission 
included the development of or the exacerbation of graft 
versus host disease (n = 5), cardiopulmonary problems (n 
= 2), electrolyte abnormalities (n = 2), renal issues (n = 1), 

TABLE 3 Risk factors for readmission in autologous recipientsa (n = 144)

Risk factor
Readmitted

(n = 23)
Not readmitted

(n = 121)

P 
value

Mean age at transplant, y 47.3 54.8 .0100

Sex, n (%)

   Male
   Female

11 (47.8)
12 (52.2)

79 (65.3)
42 (34.7)

.113

Diagnosis, n (%)

   Leukemia
   Lymphoma
   Multiple myeloma
   MDS/MPD
   Other

0 (0)
15 (65.2)
8 (34.8)

—
0 (0)

9 (7.4)
54 (44.6)
57 (47.1)

—
1 (0.8)

.235

Disease status at transplant, n (%)

   Complete response
   Not in complete response

15 (65.2)
8 (34.8)

74 (61.2)
47 (38.8)

.713

Karnofsky Performance Status
    Scale score at transplant (mean)b

85.7 85.4 .8543

HCT-CI,c n (%)

   0
   1
   2
   ≥3

14 (60.9)
4 (17.4)
1 (4.4)

4 (17.4)

79 (65.3)
21 (17.4)
10 (8.3)
11 (9.1)

.631

MDS, myelodysplastic syndrome; MPD, myeloproliferative disorder; HCT-CI, Hematopoietic Cell Transplantation-
Specifc Comorbidity Index

aBased on a univariable analysis. bThe Karnofsky Performance Status Scale score evaluates a patient’s ability to per-
form daily activities. A score of 100 denotes the ability to perform daily activities without problems, whereas a score 
of 80 means duties can be performed but require some effort, generally due to signs or symptoms of the disease. cThe 
HCT-CI  is a weighted scoring system, with 15 comorbid conditions assessed, that predicts nonrelapse mortality fol-
lowing transplant. Each condition is given 1 point. The higher the score, the higher the risk of a patient dying from a 
comorbid condition, rather than from the transplant or the hematologic malignancy. The scores provide an assessment 
of nonrelapsed mortality at 2 years, with a score of 0 = 14% nonrelapse mortality at 2 years, 1 = 22%, 2 = 19%, and 
>3 = 41%.

*P value examines if differences exist between patients who were readmitted and those who were not readmitted.
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gastrointestinal signs and symptoms (n 
= 1), or other problems (allergic reac-
tion, n = 1; tacrolimus toxicity, n = 2; 
psychiatric condition, n = 1).

Of the 36 allogeneic transplant recip-
ients who were readmitted, 22 patients 
were admitted once, 10 were admit-
ted twice, and 2 were readmitted 3 or 4 
times, respectively (Table 4). Terefore, 
36 patients accounted for 56 readmis-
sions. Te time to readmission follow-
ing an allogeneic stem cell transplant 
was 43 days (median range, 16-95 days). 
Te length of stay for each readmission 
was 6 days (median range, 1-91 days).

Autologous recipients. Te most prev-
alent cause for readmission for recipi-
ents of an autologous transplant was 
fever (n = 15; Table 4). However, an 
organism was isolated in only 4 patients 
(bacteria, n = 2; fungus, n = 1; mixed 
organisms, n = 1). Additional reasons 
for readmission included cardiopul-
monary issues (n = 4), gastrointestinal 
signs and symptoms (n = 2), electrolyte 
abnormalities (n = 1), and other (n = 
1; pain and weakness due to radiation 
myelitis).

Of the 23 autologous transplant 
recipients who were readmitted, 21 
patients were admitted once, 1 was 
admitted twice, and 1 was readmitted 
3 times (Table 5). Terefore, 23 patients 
accounted for 26 readmissions. Te 
time to readmission following an autol-
ogous stem cell transplant was 35 days 

(median range, 14-95 days). Te length of stay for each 
readmission was 4 days (median range, 1-22 days).

Discussion
Posttransplant care in the outpatient setting requires fre-
quent ofce visits with laboratory analyses, the performance 
of numerous radiographs, and prescribing many medica-
tions. Each of these factors incurs signifcant costs to the 
patient and society. Tere is variability in outpatient care 
following discharge, due to physician preferences, the loca-
tion or geography of the transplant center, the underlying 
disease, and complications associated with transplant. Tis 
variability has an impact on both patients and payers. Our 
results indicate that almost 40% of allogeneic transplant 
recipients and 16% of autologous transplant recipients were 
readmitted within 100 days of transplant, with fever being 
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TABLE 4 Reasons for readmission of allogeneic and autologous patients 

 Reason for read-
mission, n (%)

Type of transplant

Allogeneic
(36 readmitted)

Autologous
(23 readmitted)

Fever 21 (58.3) 15 (65.2)

Organism isolated 16/20 (80) 4/15 (27)

Graft-vs-host disease 5 (13.9) na

Cardiopulmonary 2 (5.6) 4 (17.4)

Electrolyte abnormality 2(5.6) 1 (4.4)

Gastrointestinal 1 (2.8) 2 (8.7)

Renal 1 (2.8) na

Other 4 (11.1) 1 (4.4)

na, not applicable

the most common cause for readmission. Despite the dif-
ferences in the treatment and the clinical course of autolo-
gous and allogeneic transplant recipients, the median time 
to readmission following transplant was comparable, at 43 
days following an allogeneic transplant and 35 days fol-
lowing an autologous transplant. Once patients had been 
readmitted, the median length of stay was similar in both 
groups: 6 days for allogeneic patients and 4 days for autol-
ogous transplant patients. Among both the allogeneic and 
autologous recipients, there was no diference in survival 
when comparing the patients who were readmitted and the 
patients who did not require readmission. After evaluating 
patient characteristics, disease type, donor type and type of 
induction chemotherapy, we found that none of those traits 
defned characteristics of a high-risk group of patients 
requiring readmission. 

Little is known about readmission rates in highly special-
ized areas. In the few published studies that exist, readmis-
sion rates range from 30% for kidney transplant recipients 
to 45% for liver transplant recipients. 16,17 Few publications 
examine readmission rates following hematopoietic stem 
cell transplantation. 5, 18-21 A recent study examined read-
mission rates in 91 allogeneic recipients who received 
non-myeloablative chemotherapy. 5 Tirty-eight percent 
of patients were readmitted. Multivariate analysis identi-
fed the development of an infection during the transplant 
course as the only risk factor that predicted an increased 
risk for readmission. One study examining autologous 
transplant recipients identifed that patient’s age and pre-
transplant co-morbidities were predictive of readmission. 21 

Despite these fndings, our relatively large patient cohort 
failed to identify patient characteristics associated with 
increased risk of posttransplant readmission. Our results 
confrm published fndings that the readmission rates for 
allogeneic transplant recipients range from 38%-40%.5,18

 Te strength of this review is the analysis of a large 
patient population of consecutive autologous or allogeneic 
transplant recipients over 5 years. Te 100-day readmission 
time frame was selected to provide an accurate understand-
ing of the frst 3 months following transplant, because com-
plications related to transplantation often extend beyond 
the standard 30-day period after initial discharge. Because 
each patient is monitored quite closely after discharge until 
1 year after receiving their transplant, it is unlikely that a 
posttransplant readmission to an outside hospital occurred 
without our knowledge. But caution needs to be used when 
applying these results to other centers. Variations in clinical 
care, physician practices, and patient characteristics need to 
be considered. For example, due to our rural location, most 
transplant patients live 2 or more hours away from our 
transplant center. In addition, our transplant patient popu-
lation may difer from other centers. For example, most of 
our allogeneic patient population included unrelated donor 

recipients (65%) who received nonmyeloablative condi-
tioning regimens (81% of allogeneic recipients). Tese fea-
tures may not be characteristic of other centers. Finally, 
despite evaluating a large patient cohort, our patient popu-
lation may be too small to identify high-risk characteristics 
that may predict readmission. 

Tese results can be useful to the medical community, 
not just the transplant population, in several ways. First, the 
high readmission rate among allogeneic recipients indicates 
the critical need for posttransplant clinical pathways . For 
example, the most common reason for readmission was the 
development of a fever. Despite recommended prophylactic 
antimicrobials, our review of the medical records identifed 
variability in the use, dose, and scheduling of antibiotics. 
A team-focused development, design, and implementa-
tion of a posttransplant clinical pathway could formalize 
patient care, improve efciency and may decrease readmis-
sion rates.22,23 Second, research demonstrates that patient 
education prior to discharge is benefcial to preventing 
readmission.24 Prior to departure from the hospital, each of 
our patients receives discharge teaching from a transplant 
nurse coordinator, the care management team, and an inpa-
tient transplant nurse. Te addition of a pharmacist to the 
education process could reduce medication errors, increase 
compliance, and decrease readmission rates.25-27 Tird, 
ongoing patient education that focused on continuity of 
care in the ambulatory clinic can also be advantageous.24-28 

Our program is addressing each of these issues, along with 
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regular phone calls by transplant-trained nurses to trans-
plant patients after discharge from the hospital. We are also 
exploring the use of routinely scheduled messages, using 
e-mail and the electronic health record messaging system, 
to closely monitor patients’ signs and symptoms after dis-
charge. We are examining the use of telehealth appoint-
ments while the patient remains at home, to proactively 
treat a patient’s new complaints early. Our goal is to use 
these methods to address signs and symptoms earlier and 
prevent a patient’s readmission.
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