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What is already known about the topic?

•• Symptomatic complications often increase as patients approach the end of life.
•• There is a paucity of published literature on the acute complications that occur in cancer patients in the last days of life, 

their symptomatic impact, and outcome.
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Abstract
Background: Limited information is available on the symptomatic complications that occur in the last days of life.
Aim: We documented the frequency, clinical course, and survival for 25 symptomatic complications among patients admitted to acute 
palliative care units.
Design: Prospective longitudinal observational study.
Measurements: Their attending physician completed a daily structured assessment of symptomatic complications from admission 
to discharge or death.
Setting/participants: We enrolled consecutive advanced cancer patients admitted to acute palliative care units at MD Anderson 
Cancer Center, USA, and Barretos Cancer Hospital, Brazil.
Results: A total of 352 patients were enrolled (MD Anderson Cancer Center = 151, Barretos Cancer Hospital = 201). Delirium, 
pneumonia, and bowel obstruction were the most common complications, occurring in 43%, 20%, and 16% of patients on admission, 
and 70%, 46%, and 35% during the entire acute palliative care unit stay, respectively. Symptomatic improvement for delirium (36/246, 
15%), pneumonia (52/161, 32%), and bowel obstruction (41/124, 33%) was low. Survival analysis revealed that delirium (p < 0.001), 
pneumonia (p = 0.003), peritonitis (p = 0.03), metabolic acidosis (p < 0.001), and upper gastrointestinal bleed (p = 0.03) were associated 
with worse survival. Greater number of symptomatic complications on admission was also associated with poorer survival (p < 0.001).
Conclusion: Symptomatic complications were common in cancer patients admitted to acute palliative care units, often do not 
resolve completely, and were associated with a poor prognosis despite active medical management.
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Introduction

As cancer patients approach the last few months of life, 
they often experience an increased number of complica-
tions, associated with a greater number of emergency room 
visits and hospitalizations.1,2 Barbera et al.3 reported that 
some of the common reasons for patients to visit emer-
gency rooms in the last 6 months of life were pain (7%), 
pneumonia (4%), obstruction (2%), and delirium (2%). In 
a retrospective case series, Herrinton et al.4 documented 
the complications in ovarian cancer patients in the last 
6 months of life and reported that ascites, bowel obstruc-
tion, pleural effusion, and bladder obstruction were among 
the most common complications.

In the last weeks to days of life, acute complications 
are particularly common, leading to multiple symptoms 
and rapid functional decline.5 Many patients require hos-
pitalization, with approximately one in three cancer 
patients dying in hospitals.6–8 In tertiary care hospitals, 
patients may be admitted to acute palliative care units 
(APCUs) under the care of an interprofessional palliative 
care team.9 APCUs currently exist in approximately 20% 
of larger hospitals in the United States10,11 and are also 
available in many other European and Latin American 
countries.12,13 These specialized inpatient units provide 
intensive symptom control and psychosocial support, 
manage acute complications, and facilitate discharge 
planning and transition to end-of-life care.14–16 A recent 
survey of bereaved family members suggested that the 
end-of-life care at APCUs was perceived to be superior to 
palliative care consultation team or usual care.17,18

With the exception of infections and antibiotics 
use,19–24 much is not known about the symptomatic com-
plications that occur in the last weeks to days of life in 
regard to their frequency, clinical course, and prognostic 
significance.

A better understanding of these symptomatic complica-
tions and their outcomes may facilitate clinical decision 
making and allow us to optimize patient care. In this study, 
we documented the frequency, clinical course, and sur-
vival for 25 symptomatic complications in patients with 
advanced cancer admitted to APCUs at two tertiary care 
cancer centers.

Patients and methods

Study setting and criteria

The Investigating the Process of Dying study is a prospec-
tive observational study that systematically documented 
the clinical signs and symptoms in the last days of life, 
which has been reported elsewhere.25–28 This article focuses 
on physician assessments of symptomatic complications. 
Briefly, consecutive advanced cancer patients who were 
admitted to the APCUs at MD Anderson Cancer Center 
(MDACC, Houston, TX, USA) between 5 April and 6 July 
2010, and at Barretos Cancer Hospital (BCH, Barretos, 
Brazil) between 27 January and 1 June 2011 were enrolled 
onto this study. This non-interventional study was approved 
by the Institutional Review Boards at both hospitals with 
waiver of informed consent for patient participation 
because we only collected data based on clinicians’ obser-
vations. All physicians who participated in this study pro-
vided written informed consent in the local language (i.e. 
English or Portuguese) prior to patient enrollment.

Both APCUs are situated within tertiary care cancer cent-
ers and provide comprehensive symptom management and 
psychosocial support by an interdisciplinary team, transition 
of care, and discharge planning.10,16 Both APCUs routinely 
assess symptoms using standardized questionnaires such as 
the Edmonton Symptom Assessment Scale29 and the 
Memorial Delirium Assessment Scale,30 and treat acute 
complications that occur with full access to diagnostic and 
therapeutic measures, such as computed tomography, intra-
venous antibiotics, supplemental oxygen, and thoracentesis. 
Treatment decisions are made after assessing the risks and 
benefits, incorporating the goals of care, prognostic informa-
tion, and symptom distress. The historical APCU mortality 
rate was 30% for MDACC and 60% for Brazil. This differ-
ence may be attributed to differences in reimbursement poli-
cies of two countries, in which patients in Brazil were able to 
spend the last days of their lives in the hospital.

Data collection

Palliative care physicians attending the APCUs prospec-
tively documented the frequencies of 25 symptomatic 

What this paper adds?

•• In this prospective observational study, we systemically examined the frequency, clinical course, and survival for 25 sympto-
matic complications among cancer patients admitted to acute palliative care units.

Implications for practice?

•• Symptomatic complications were common in cancer patients admitted to acute palliative care units, often do not resolve 
completely, and were associated with a poor prognosis despite active medical management.

•• Given the poor survival associated with these complications, we recommend a prognosis-based approach to medical deci-
sion making in the acute palliative care unit, carefully balancing the risks and benefits for investigations and therapies.
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complications on a daily basis for all patients from APCU 
admission to death or discharge based on all available bed-
side clinical, laboratory, and radiologic investigations. 
These symptomatic complications were defined a priori by 
the research team based on their relative frequencies and 
clinical relevance and included bowel obstruction, bowel 
perforation, cerebral hemorrhage, delirium, fracture(s), 
heart failure, hemoptysis, hypercalcemia, hyperkalemia, 
hypernatremia, hyponatremia, ischemic stroke, lower gas-
trointestinal (GI) bleed, metabolic acidosis, myocardial 
infarction, peritonitis, pneumonia, pressure ulcer, pulmo-
nary embolism, renal failure, retroperitoneal bleed, sepsis, 
tamponade, upper GI bleed, and urinary tract infection. 
For each complication, the attending palliative care spe-
cialist answered the question “Is this complication contrib-
uting to symptom burden?” (“No,” “Possibly,” or 
“Probably”) using a standardized checklist. We decided to 
only collect data on symptomatic complications instead of 
any acute complication because (1) symptomatic compli-
cations were of particular clinical relevance in the pallia-
tive care setting, (2) asymptomatic complications were 
often difficult to document accurately when screening 
investigations were not routinely conducted given the 
frailty of our patient population, and (3) it is not practical 
to determine whether a complication has completely 
resolved in a patient who has only days to weeks of sur-
vival because of the many competing events.

Standardized data collection forms were used for docu-
menting the complications and were completed after daily 
patient care rounds. All palliative care physicians com-
pleted an orientation on the study objectives and data col-
lection process. We reviewed the collected data every day 
to ensure they were complete and logical. On rare occa-
sions in which data were missing or inconsistent with clin-
ical chart, the research team approached the attending 
physician in person to seek immediate feedback and clari-
fication as part of the quality control process. All data col-
lection forms used in Brazil were translated into Portuguese 
and then back-translated. The two institutions had weekly 
video conference to discuss the research process and con-
ducted site visits mutually.

Statistical analysis

Our pre-planned sample size was a combined total of 200 
deaths in the two study sites as stated previously.25 This 
analysis was planned based on the combined data a priori 
because of the similar patterns of practice in the two 
APCUs, and that the pooled data will provide a large sam-
ple size for analysis while increasing the generalizability 
of our findings.

We summarized the baseline demographics with descrip-
tive statistics. This analysis was based on the combined data 
from both study sites, given that the pattern of clinical prac-
tice and frequency of complications were comparable. We 

determined the frequency of each complication at the time 
of APCU admission and also during the entire admission. 
For analysis purposes, we dichotomized all responses for 
each (symptomatic complication absent = “No,” pre-
sent = “Possibly” or “Probably”). For example, symptomatic 
hypercalcemia would be coded as absent if the patient had a 
normal corrected serum calcium or if it was elevated but the 
patient did not have any symptoms related to hypercalcemia 
(e.g. delirium). It would be coded as present if the patient 
had some symptoms that could be attributed to hypercalce-
mia. We used the Mann–Whitney test to compare the num-
ber of symptomatic complications between patients who 
were discharged alive and those who died in the APCUs.

We also determined the resolution of symptoms related 
to each complication among patients who had the sympto-
matic complication documented at least once during the 
APCU stay. We defined a symptomatic complication as 
resolved if it occurred but was not documented for at least 
3 days prior to death or discharge.

Overall survival was calculated from the time of APCU 
admission to death or last follow-up. We compared the sur-
vival between patients with and without each symptomatic 
complication at the time of APCU admission using the 
Kaplan–Meier method and the log rank test.

The Statistical Analysis System (SAS version 9.2; SAS 
Institute, Cary, NC, USA) was used for statistical analysis. 
A p-value of <0.05 was considered significant.

Results

Patient characteristics

A total of 357 patients were included in this study. Five 
patients were admitted to APCUs in the afternoon and 
then died the next morning before the attending physi-
cian was able to see them and were excluded from the 
analysis. As projected, 52 of 151 (34%) MDACC and 
147 of 201 (73%) BCH patients died in the APCU. The 
patient characteristics are shown in Table 1. BCH had 
more female patients (51% vs 37%, p = 0.009), Hispanics 
(100% vs 18%, p < 0.001), Christians (98% vs 86%, 
p < 0.001), and GI cancer (35% vs 20%, p < 0.001) than 
MDACC.

Among the 40 physicians who documented the compli-
cations, the mean age was 35 years, 13 (33%) were female, 
31 (78%) were Hispanic, and the median duration of post-
graduate clinical experience was 5 years (interquartile 
range 4–10 years).

Frequency of symptomatic complications

The frequency of occurrence for each complication is 
shown in Table 2. Delirium, pneumonia, and bowel 
obstruction were the most common symptomatic compli-
cations, occurring in 43%, 20%, and 16% of patients on 
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admission, and 70%, 46%, and 36% during the entire 
APCU stay, respectively.

Other than bowel obstruction (MDACC vs BCH: 21% 
vs 47%, p < 0.001), hypercalcemia (8% vs 38%, p < 0.001), 
pneumonia (58% vs 37%, p < 0.001), and urinary tract 
infections (9% vs 41%, p < 0.001), the frequency of com-
plications did not differ by more than 20% between the 
two sites.

Figure 1(a) shows the number of symptomatic compli-
cations upon initial APCU admission and during APCU 
stay. Patients who died in the APCU had a slightly higher 
number of symptomatic complications on APCU admis-
sion compared to patients who were discharged alive 
(median 2 vs 2; p = 0.003), and also a higher number of 
symptomatic complications documented during the entire 
APCU stay (median 5 vs 4; p = 0.03).

Resolution of symptomatic complications

Table 2 shows that a majority of the symptomatic compli-
cations remained until the time of discharge or death. 
Despite antibiotic therapy, symptoms from pneumonia, 
urinary tract infections, and sepsis improved in only 52 of 

161 (32%), 42 of 95 (44%), and 34 of 88 (39%) patients, 
respectively. Delirium symptoms were least likely to 
resolve (36/246, 15%).

Survival associated with symptomatic 
complications

The overall median survival for our cohort was 10 days 
(95% confidence interval 8–12 days). Table 3 shows the 
overall survival according to the presence or absence of 
each complication. Figure 2 shows the survival curves for 
symptomatic complications that were associated with a 
poorer survival. Higher number of symptomatic complica-
tions on APCU admission was associated with worse over-
all survival (Figure 2).

Discussion

In this study of patients with advanced cancer admitted to 
APCUs, we found that symptomatic complications were 
common, often do not completely resolve, and were asso-
ciated with a poor prognosis despite active medical man-
agement. Our findings may facilitate clinical decision 
making for acute ill hospitalized patients and highlight the 
need for further research to manage these complications.

To our knowledge, this is the first study to prospec-
tively document a wide array of symptomatic complica-
tions in consecutive patients admitted to APCUs. 
Importantly, this study focused on symptom-directed diag-
noses rather than whether an acute complication was pre-
sent or not. Thus, complications that were asymptomatic 
were not considered (e.g. subclinical pneumonia or hyper-
natremia). One of the strengths of this prospective study is 
that we utilized experienced palliative care specialists who 
were involved in the day-to-day management of these 
patients for data capture. By systematically documenting 
the complications in a serial fashion, we were able to 
determine their relative frequencies and clinical course. 
Despite the known differences in patient characteristics 
between the two study sites, the complication frequencies 
were comparable.

We found that symptomatic delirium, pneumonia, and 
bowel obstruction occurred most frequently, followed by 
urinary tract infections, sepsis, hypercalcemia, and pres-
sure ulcers. The frequency of infections in our cohort is 
comparable to others,19,31,32 providing support for our 
findings. The remaining conditions were reported in less 
than 20% of patients. Patients had a median of two 
symptomatic complications documented on admission, 
which increased to five during their APCU stay as a 
result of increased duration of observation and diagnos-
tic investigations.

Unfortunately, many of these complications remained 
symptomatic despite active interventions. Our rates of 
symptom resolution ranged from 67% for tamponade to 

Table 1. Patient characteristics.

Characteristics All patients, N = 352 (%)a

Age, average (range) 57 (18–88)
Female sex 193 (55)
Ethnicity
 White 98 (28)
 Black 21 (6)
 Hispanic 228 (65)
 Others 5 (1)
Christian religion 325 (93)
Married 205 (59)
Cancer
 Breast 40 (11)
 Gastrointestinal 100 (28)
 Genitourinary 36 (10)
 Gynecological 40 (11)
 Head and neck 26 (7)
 Hematological 17 (5)
 Others 43 (12)
 Respiratory 50 (14)
Co-morbidities
 Emphysema 16 (5)
 Heart failure 17 (5)
 Coronary artery disease 13 (4)
 Stroke 7 (2)
 Chronic kidney disease 5 (1)
 Diabetes 50 (14)
Duration of palliative care 
unit admission, median days 
(interquartile range)

6 (4–9)

aUnless otherwise specified.
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15% for delirium. The relatively high rates of improvement 
for tamponade were likely because this acute life-threaten-
ing complication often triggered immediate pericardiocen-
tesis, which could improve symptoms effectively. In 
contrast, the low rates of resolution for delirium were likely 
related to the pathophysiologic changes in the last days of 
life.33,34 There is currently a paucity of clinical trials in 
delirium among cancer patients.35 Further research is 
urgently needed to optimize delirium management in 
APCU patients. Reassuringly, our symptomatic response 
for pneumonia (32%) and urinary tract infections (44%) is 
generally consistent with the literature, which has been 
reported to be between 15% and 62%.20,21,23,32,36,37

We found that many symptomatic complications were 
associated with poorer survival, even in a relatively homog-
enous population with a short survival. This is not surpris-
ing given that these complications were serious, often not 
easily reversible, and patients were extremely frail. The 
prognostic significance for several complications, such as 
pneumonia38 and hypercalcemia,39 has been documented 
previously. Our study further highlights that patients with a 

higher number of complications on admission were likely 
to do worse.

Our findings have clinical implications. Because symp-
tomatic complications such as delirium, pneumonia, and 
bowel obstruction occur commonly in the last days of life 
and are associated with significant morbidity and mortal-
ity, we hypothesize that preventative measures, close sur-
veillance, and prompt initiation of interventions may 
improve clinical outcomes. Our data also revealed that 
many of these symptomatic complications were not revers-
ible despite intensive interventions in APCUs by special-
ized palliative care teams, suggesting that it is not always 
possible to die without symptoms among patients who 
required an APCU admission. This information may facili-
tate the complex decision-making processes surrounding 
initiating, withholding, and withdrawing treatments for 
complications in the APCU setting.

Our study has several limitations. First, we only 
inquired about 25 complications to limit study burden. 
Future studies may need to examine other symptomatic 
complications such as pleural effusion, ascites, urinary 

Table 2. Frequency and resolution for 25 symptomatic complications in acute palliative care units (N = 352).

Symptomatic complication Frequency on APCU 
admission, N (%)

Frequency during the entire 
APCU stay, N (%)a

Symptomatic resolution, 
n/N (%)b

Bowel obstruction 57 (16) 124 (35) 41/124 (33)
Bowel perforation 9 (3) 45 (13) 26/45 (58)
Cerebral hemorrhage 6 (2) 40 (11) 21/40 (53)
Delirium 150 (43) 246 (70) 36/246 (15)
Fracture(s) 9 (3) 30 (9) 13/30 (43)
Heart failure 25 (7) 53 (15) 19/53 (36)
Hemoptysis 4 (1) 26 (7) 17/26 (65)
Hypercalcemia 41 (12) 87 (25) 38/87 (44)
Hyperkalemia 9 (3) 25 (7) 12/25 (48)
Hypernatremia 5 (1) 16 (5) 9/16 (56)
Hyponatremia 29 (8) 67 (19) 29/67 (43)
Ischemic stroke 8 (2) 23 (7) 8/23 (35)
Lower GI bleed 17 (5) 47 (13) 20/47 (43)
Metabolic acidosis 17 (5) 49 (14) 18/49 (37)
Myocardial infarction 2 (1) 16 (5) 6/16 (38)
Peritonitis 9 (3) 35 (10) 14/35 (40)
Pneumonia 70 (20) 161 (46) 52/161 (32)
Pressure ulcer 25 (7) 73 (21) 29/73 (40)
Pulmonary embolism 26 (7) 69 (20) 32/69 (46)
Renal failure 32 (9) 56 (16) 19/56 (34)
Retroperitoneal bleed 2 (1) 8 (2) 3/8 (38)
Sepsis 29 (8) 88 (25) 34/88 (39)
Tamponade 3 (1) 9 (3) 6/9 (67)
Upper GI bleed 8 (2) 25 (7) 13/25 (52)
Urinary tract infection 32 (9) 95 (27) 42/95 (44)

APCU: acute palliative care unit; GI: gastrointestinal.
aCoded as present if the patient had a symptomatic complication documented on any of the APCU days based on the daily forms completed by 
APCU physicians.
bReversibility was defined in this study as the absence of symptoms from a complication in the last 3 days of APCU stay (numerator), regardless of 
whether the patient died or not. The denominator was based on the frequency during the entire APCU stay.
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retention, and dehydration. Second, we did not report the 
intensity of symptoms related to each complication. 
Although this study captured serial symptom data concur-
rently, attribution was challenging because symptom 
expression is related to numerous inter-related factors. 

Third, we did not capture the specific treatments for each 
complication, partly because of the diversity of interven-
tions and the complex decision-making process. It is the 
policy of both APCUs to treat all symptomatic complica-
tions where possible, with the goals of reducing distress, 

Figure 1. Number of symptomatic complications in acute palliative care units (APCU): (a) the number of symptomatic 
complications on APCU admission and during the entire stay are plotted and (b) the number of symptomatic complications on 
APCU admission was associated with worse survival.

Table 3. Overall survival by 23 symptomatic complications on acute palliative care unit admissiona.

Symptomatic complication Median survival (95% CI) when 
complication present on admission

Median survival (95% CI) when 
complication absent on admission

p-Value

Bowel obstruction 8 (5–11) 11 (9–13) 0.29
Bowel perforation 19 (0–57) 10 (8–12) 0.97
Cerebral hemorrhage 7 (0–15) 10 (8–12) 0.58
Delirium 7 (6–8) 17 (12–23) <0.001
Fracture(s) 33 (8–58) 10 (8–12) 0.38
Heart failure 7 (4–10) 11 (9–13) 0.13
Hemoptysis 9 (0–19) 10 (8–12) 0.62
Hypercalcemia 8 (3–13) 10 (8–12) 0.06
Hyperkalemia 6 (3–9) 10 (8–12) 0.97
Hypernatremia 7 (3–11) 10 (8–12) 0.68
Hyponatremia 8 (4–12) 11 (9–13) 0.09
Ischemic stroke 8 (0–20) 10 (8–12) 0.62
Lower GI bleed 14 (0–29) 10 (8–12) 0.58
Metabolic acidosis 5 (4–6) 11 (9–13) <0.001
Peritonitis 4 (1–7) 10 (8–12) 0.03
Pneumonia 8 (5–11) 11 (9–13) 0.003
Pressure ulcer 7 (5–9) 10 (8–12) 0.16
Pulmonary embolism 9 (3–15) 10 (9–12) 0.45
Renal failure 7 (1–13) 10 (8–12) 0.34
Sepsis 8 (4–12) 10 (8–12) 0.18
Tamponade 8 (0–18) 10 (8–12) 0.11
Upper GI bleed 6 (5–7) 10 (8–12) 0.03
Urinary tract infection 9 (5–13) 10 (8–12) 0.65

CI: confidence interval; GI: gastrointestinal.
aSymptomatic myocardial infarction and retroperitoneal bleed were documented in three and one patients, respectively. The small number of 
patients precluded survival analysis.
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restoring function, and facilitating a safe discharge. Fourth, 
the inter-rater reliability was not examined. We relied on 
experienced palliative care physicians to document their 
clinical judgment. Further research is needed to examine 
the inter-rater agreement among physicians. Fifth, the 
daily monitoring of complications may contribute to sur-
veillance bias, resulting in a higher rate of complication 
than in routine clinical practice. Finally, some of the indi-
vidual complications occurred infrequently. Thus, our rel-
atively small sample size may not have enough power to 
detect a true difference in survival.

In summary, symptomatic complications were common 
among patients admitted to APCUs. Clinicians, patients, 
and families should be made aware that many of these 
complications may not resolve despite active medical 
management. Given the poor survival associated with 
these complications, we recommend a prognosis-based 
approach to medical decision making in the APCU, care-
fully balancing the risks and benefits for investigations and 
therapies.
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