
Abstract. Background/Aim: Early palliative care (EPC)
intervention in patients with solid tumors can provide many
benefits. However, studies on patients with hematological
malignancies are limited, and there is no data on patients
with lymphoma. We conducted a preliminary retrospective
survey of palliative care (PC) intervention in patients with
lymphoma to clarify the effect of EPC on overall survival
(OS). Patients and Methods: The first palliative care
consultation (PC1) was retrospectively reviewed from
medical records in Japan. Patients with lymphoma requiring
inpatient PC at our institution from January 2012 to
December 2018 were recruited. We conducted receiver
operating characteristic (ROC) analysis; patients were
divided into two groups (early and delayed), and the survival
periods and palliative care team (PCT) referral details were
compared. Results: The analysis included 77 patients with
lymphoma [median age, 71 (64-79)] years. The median
period to PC1 from the initial diagnosis was 395 (180-1,086)
days. ROC analysis revealed an optimal PC intervention
timing of 140 days. OS was significantly longer in the early
group than that in the delayed group. The most common

counseling details for the PCT were symptom relief and
palliative care transfer (36.8% and 35.2%, respectively).
Conclusion: This real-world evaluation of PC intervention
for inpatients with lymphoma revealed that PC intervention
was provided at approximately 13 months following initial
diagnosis. EPC intervention from diagnosis to 140 days may
improve OS in patients with lymphoma; however further
large-scale studies are required to verify this finding.

Reports from Europe and the United States have indicated
that the median survival is significantly longer in patients
with metastatic non-small cell lung cancer who receive early
palliative care (EPC) intervention compared with patients
without EPC intervention, demonstrating the effectiveness of
EPC intervention in patients with lung cancer (1, 2). EPC
intervention is associated with various benefits, including
improvements in symptoms, quality of life (QOL), mood and
distress, patient satisfaction as well as benefits for caregivers
(3-9). A 2015 study found that the 1-year survival rate of
patients with cancer was significantly improved following
EPC intervention compared with delayed intervention after
3 months (10). However, only 10 (4.8%) of 207 patients
evaluated in this study were diagnosed with a hematologic
malignancy (HM), which limits the accurate evaluation of
the effects of EPC intervention on the survival of patients
with HM.

Several arguments have been made concerning the
complexity of palliative care (PC) intervention and the
intervention timing in patients with HM (11-18). However,
the optimal timing of palliative intervention has not been
determined.

Regarding PC interventions in HMs, some studies have
reported that they improved QOL and decreased
psychological distress in patients with hematopoietic stem-
cell transplants (19-21). Others report improved pain in
patients with multiple myeloma (22) and improved QOL in
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patients with acute myeloid leukemia (23). However, there
are no reports of patients with lymphoma. Here, we
reviewed the medical records of patients with lymphoma at
a single institution to elucidate the timing of PC counseling
requests, consult details, and the effects of PC intervention
on patient survival. 

Patients and Methods
Subjects. We included inpatients with HMs who consulted the
palliative care team (PCT) of our hospital between January 2012
and December 2018. Patients for whom the date of diagnosis of HM
was unclear and patients with diseases other than lymphoma were
excluded. All procedures in this study including human participants
were performed in accordance with the ethical standards of our
institution and of Japanese study groups, as well as the principles
of the Declaration of Helsinki of 1964 and its later amendments.
The present study was approved by the Institutional Review Board

for Medical Research of the Fujita Health University School of
Medicine and Aichi Gakuin University. (Approval Code of
Institutional Review Board for Medical Research of the Fujita
Health University School of Medicine: HM20-017).

Investigation. We collected the following demographic information
from the patients’ electronic medical records: age, sex, height,
weight, body surface area, body mass index, date of HM diagnosis,
disease name, disease type, performance status, presence or absence
of relapse, and presence or absence of a do-not-attempt-resuscitation
(DNAR) order acquired at the first PCT consultation (PC1). The
date of death, number of days to PC1 since the diagnosis date,
number of consultations, consultation details, presence or absence
of transfusion, final transfusion date, and date of final chemotherapy
were retrospectively examined.

Palliative care intervention. To consult the PCT, the inpatient
attending physician or ward staff, upon receiving instructions,
created a PCT request form and contacted the PCT. Figure 1
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Figure 1. Request form for the inpatient palliative care team. The attending physician submits consultation requests for the palliative care team via
the electronic medical record using this form. Information provided includes the disease name, consultation details, future treatment plan, prognosis
prediction by the physician, place of future medical treatment, disease notification, and do-not-attempt-resuscitation consent.



shows the details of the request form. The PCT reviewed the
request form. The team consisted of a PC physician, nurse,
pharmacist, and clinical psychologist. The PCT followed patients
longitudinally during their hospitalization and saw them at least
twice per week.

Evaluation methods. The reasons for patient referrals to the PCT
were identified and the most common reason for referral was
determined. Based on the receiver operating characteristic (ROC)
analysis, subjects were divided into early and late intervention
groups. The DNAR status at the time of the consultation, transfusion,
date of final chemotherapy, and survival period following submission
of the request form were compared between groups.

Analysis. Values indicating nonnormal distribution are shown as
medians and interquartile ranges. Items with nonnormal distribution
are expressed as medians (quartiles). The ROC analysis was used
to calculate the cutoff for survival and PC interventions. Analyses
were performed using unpaired tests to compare the two groups,
including chi-squared or Mann-Whitney U-tests, with Cox’s
proportional hazards model (multiple regression analysis) to
calculate the hazard ratio to assess the survival period with a 95%
confidence interval. We used R software (The R Foundation for
Statistical Computing, Vienna, Austria; version 2.13.0) for all
statistical analyses. A p-value of <0.05 was considered to indicate
a statistically significant difference.

Results

Determining palliative care intervention timing. We set the
survival time at 120 days from the PC1 and analyzed the
relationship between PC timing and survival using ROC
analysis (Figure 2). The results were similar for 150 days
and 180 days (data not shown). The ROC analysis revealed
a cutoff value for the PC intervention period of 139 days
from diagnosis. Based on these results, we determined that
the optimal timing of palliative intervention was 140 days.

Patient background. Among 151 inpatients with HMs for
whom the PCT was consulted during the study period, we
excluded 10 patients with unknown dates of HM diagnosis
and three patients with diseases other than leukemia,
lymphoma, myeloma. We excluded 36 patients with
leukemia and 25 with myeloma. Ultimately, 77 patients
with lymphoma were included in the analysis. Table I
shows the demographic and clinical characteristics of the
77 patients. The median period from the initial diagnosis
date to PC1 was 395 (180-1,086) days; the median period
was 27 (10-73) days in the early group and 601 (300-1,570)
days in the delayed group, indicating a significantly shorter
time to consultation in the early group. The early group
consisted mostly of patients with B symptom and without
relapse compared with the delayed group. Among the 38
patients with relapse, request forms were submitted prior to
relapse for three patients, at the time of relapse for one
patient, and after relapse for 34 (89.4%) patients. The

median period from relapse to the day of consultation was
115 (71-314) days.

Intergroup comparison of the overall survival period. Figure
3 demonstrates the survival curve from consultation
submission to death in patients with lymphoma. Comparison
of the early and delayed groups revealed a longer survival
period for the early group, as indicated by the dotted line. 

Multiple regression analysis of factors that contribute to
survival between the two groups. We performed a multiple
regression analysis using a Cox proportional hazards model
adjusted for survival as an outcome variable and age,
performance status, the presence or absence of relapse,
clinical stage, and body mass index as covariates (Table II).
A survival hazard ratio of 0.33 and early PC intervention
from diagnosis to 140 days were found to significantly
reduce mortality in patients with lymphoma. 

Reasons for referrals to the palliative care team. Table III
lists the reasons for referrals to the PCT. Among the 77
patients, there were a total of 125 consultations (including
overlapping responses). Among the reasons for referrals,
physical symptom relief was most common in the early
group, and physical symptom relief and transfer to a PC
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Figure 2. Receiver operating characteristic (ROC) curve analysis of
time to consultation request submission for patients with lymphoma.
For patients surviving 120 days after palliative care referral: cut-off,
139 days; sensitivity, 0.714; specificity, 0.818; AUC=0.699
(95%CI=0.449-0.949).



ward were the most common in the delayed group. Among
the referrals for symptom relief, pain was the most common
symptom in the early group and general malaise was the
most common in the delayed group. Regarding the
psychological manifestations, anxiety and depression were
highest in the early group and the ratios of anxiety, insomnia,
and delirium were similar in the delayed group.

DNAR consent acquisition. At the time of consultation with
the PCT, DNAR consent had been obtained from 50 of 77
patients (64.9%). Consent had not been obtained from 14
patients (18.1%) and data were missing for 13 patients
(16.8%). Intergroup comparison between the early and
delayed groups revealed that DNAR consent had been
obtained from 12 and 38 patients, but not obtained from five
and nine patients, respectively. There was no statistically
significant difference between the two groups (p=0.21).

Transfusion. Of 77 patients, 63 patients (81.8%) received a
transfusion, and 14 patients (18.1%) did not. The
consultation request for a PCT was made prior to or on the
day of the final transfusion in 36 patients, which is

equivalent to 57.1% of patients who underwent a transfusion.
The median period from PC1 to the day of the final
transfusion was 523 (190-1,121) days. A total of 27 (42.8%)
patients requested a PCT consultation after their final
transfusion. Among 63 patients who received transfusion, the
median period from the final transfusion day to the last date
of confirmed survival was 21 (7-76) days. Transfusion was
performed in 13 (20.6%) and 50 patients (79.4%) in the early
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Table I. Patient background information.

Demographics                                                          Total (n=77)                       Early group (n=18)                   Late group (n=59) p-Value

Age, median (IQR)                                              71.0 (64.0, 79.0)                      74.0 (67.2, 77.7)                      70.0 (63.0, 79.5) 0.621
Male, no (%)                                                               39 (50.6)                                   10 (55.6)                                   29 (49.2) 0.789
BMI, median (IQR)                                             19.6 (17.3, 21.9)                      21.0 (18.9, 22.3)                      19.4 (17.2, 21.7) 0.315
PS, no (%)
   2/≥3                                                                   3 (3.9)/74 (96.1)                       0 (0)/18 (100.0)                       3 (5.1)/56 (94.9) 1.000
Stage, no (%)
   1,2/≥3                                                               8 (10.7)/67 (89.3)                     1 (5.9)/16 (94.1)                     7 (12.1)/51 (87.9) 0.674
Clinical classification, no (%) 
   DLBCL                                                                    40 (51.9)                                    9 (50.0)                                    31 (52.5) 0.083
   FL                                                                            10 (13.0)                                     0 (0.0)                                     10 (17.0)
   BL                                                                              2 (2.6)                                       1 (5.6)                                       1 (1.7)
   IVL                                                                            1 (1.3)                                       1 (5.6)                                       0 (0.0)
   LPL                                                                            4 (5.2)                                      2 (11.1)                                      2 (3.4)
   MCL                                                                          4 (5.2)                                       1 (5.6)                                       3 (5.1)
   AITL                                                                          2 (2.6)                                       0 (0.0)                                       2 (3.4)
   ATLL                                                                         4 (5.2)                                       0 (0.0)                                       4 (6.8)
   NK/T cell lymphoma                                                1 (1.3)                                       0 (0.0)                                       1 (1.7)
   PTCL                                                                         6 (7.8)                                      3 (16.7)                                      3 (5.1)
   T cell lymphoma                                                       1 (1.3)                                       0 (0.0)                                       1 (1.7)
   HL                                                                              1 (1.3)                                       0 (0.0)                                       1 (1.7)
   ML (unknown)                                                          1 (1.3)                                       1 (5.6)                                       0 (0.0)
   B symptom, no (%)                                                38 (50.0)                                   14 (82.4)                                   24 (40.7) 0.005
   Relapse, no (%)                                                      38 (49.4)                                    2 (11.1)                                    36 (61.0) <0.001
   Days from diagnosis to consult                       395 (180, 1,086)                           27 (10, 73)                           601 (300, 1,570) <0.001
   request submission, median (IQR)

IQR: Interquartile range; BMI: body mass index; PS: performance status; DLBCL: diffuse large B-cell lymphoma; FL: follicular lymphoma; BL:
Burkitt lymphoma; IVL: intravascular lymphoma; LPL: lymphoplasmacytic lymphoma; MCL: mantle cell lymphoma; AITL: angioimmunoblastic
T-cell lymphoma; ATLL: adult T-cell leukemia/lymphoma; NK: natural killer; PTCL: peripheral T-cell lymphoma; HL: Hodgkin lymphoma; ML:
malignant lymphoma.

Table II. Cox proportional hazards model.

                                              HR                       95%CI                 p-Value

Request early <140            0.3319                 0.16-0.67                0.0022
Age                                      1.016                  0.99-1.042               0.22
PS ≥3                                   1.794                   0.48-6.66                0.38
Relapse                                0.5502                 0.32-0.94                0.032
Stage ≥3                              0.7776                0.33-1.807               0.55
BMI                                     0.9647                0.88-1.053               0.42

HR: Hazard ratio; 95%CI: 95% confidence interval; PS: performance
status; BMI: body mass index.



and delayed groups, respectively. The delayed group had a
significantly higher proportion of patients who received
transfusion (p<0.05). 

Final chemotherapy. Data regarding the final day of
chemotherapy administration was available for 70 of 77
patients (90.9%). A PCT consultation request was made on
or before the final chemotherapy treatment for 19 patients
(27.1%). Among these patients, the period between PC1 and
the last chemotherapy treatment was ≤1 week in 10 patients
(52.6%), and a total of nine patients (47.3%) received their
final chemotherapy administration within one week of PCT
consultation. The median period from PC1 to the final
chemotherapy administration day was nine (2-109) days.
Overall, 51 patients (72.8%) requested a PCT consultation

after their final chemotherapy administration, and three-
quarters of request forms were submitted after the final
chemotherapy administration. In the between-group
comparison, the percentages of requests submitted before the
final chemotherapy administration were not significantly
different between the early [6/14 (42.8%)] and delayed
groups [13/56 (23.2%)] (p=0.353).

Discussion

The present study found, through a retrospective review of
hospital records, that the median period from the initial
diagnosis until the first inpatient consultation for PCT
intervention was 395 (180-1,086) days in patients with
lymphoma. In a comparison of the two groups using a 140-
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Figure 3. Overall survival curve in delayed and early groups. The survival curve for patients with hematologic malignancies from consultation
submission to death. The black dotted line represents the early group; the black line represents the delayed group. The adjusted hazard ratio was
calculated using a Cox proportional hazards model (covariates: age, performance status, presence or absence of relapse, stage, and body mass
index). AUC: Area under the curve; CI: confidence interval.



day cutoff from diagnosis to palliative intervention, the early
group showed a significant prolongation of the survival
curve compared with the delayed group. The most common
reason for a PCT consultation was symptom alleviation at
[46 of 125 (36.8%)], and the main symptoms were general
malaise and pain. The second most common reason was to
request transfer to the palliative care ward (35.2%), followed
by psychological support (17.6%). We suggest that early
intervention by PCT, including symptom relief, transfer to a
palliative care ward, and psychological support, may lead to
improved prognosis in patients with lymphoma. 

Compared with the delayed group, the early group had a
higher proportion of referrals for symptom relief. Pain was
the most frequent among the symptoms, suggesting that early
pain control interventions by a PCT may be important even
in patients with lymphoma. In addition, the early group had
high proportions of anxiety and depression, as well as pain
control by PCT, indicating that early intervention of
psychological manifestations may lead to prolonged OS.
Compared with the early group, the delayed group had a
higher proportion of referrals for palliative care ward
transfer, general malaise, and delirium, suggesting worsened
general condition. PCT referral in the early stage before the
appearance of delirium may lead to improved OS.

Regarding HMs, administration of transfusion therapy and
palliative chemotherapy may limit transfer to the palliative
ward. In the study by Odejide et al. including a sample of
hematologic oncologists, the majority strongly agreed that
hospice care is helpful for patients with HMs. Otherwise,
participants who considered home hospice to be inadequate
were more likely to report an increase in the number of

referrals if transfusions were readily available (24). Indeed,
the American Society of Hematology released a statement
recommending that hospice agencies and payers work
collaboratively to ensure the availability of palliative
transfusions to optimize end of life care for patients with
HMs (25). Similarly, many end-stage patients with HMs in
Japan may find it difficult to transfer to a palliative care
ward because of the high cost of dependent blood
transfusions. In our study, although there was no significant
difference in the acquisition of DNAR or the presence or
absence of chemotherapy, the delayed group had a
significantly higher proportion of patients who received
transfusion. Improving the use of blood transfusions in
palliative care wards for HMs may lead to EPC interventions
and prolonged patient survival.

While various randomized trials have demonstrated the
benefits of providing oncology patients with PC support, the
optimal timing for PC intervention has remained unclear.
Thus, Bakitas et al. conducted a randomized trial examining
the impact of early and delayed PC intervention on QOL,
symptoms, mood, 1-year survival, and resource usage (10).
They defined early PC intervention as 30-60 days from
diagnosis and delayed intervention as later than 3 months
from diagnosis, based on their previous findings from the
ENABLE II trial. They set 3 months as the threshold for
delayed intervention based on the feedback that patients
experiencing enormous stress from symptoms benefitted
from PC at that point. In the report by Bakitas et al. the
intensity of symptoms had significantly increased by 3
months following diagnosis (26, 27). In our study, the
median period until PC intervention from initial diagnosis
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Table III. Reasons for referral to the palliative care team.

Reasons for referral to the PCT                                            Total (n=77)                              Early group (n=18)                       Delayed group (n=59)

Referral, no                                                                                    125                                                   31                                                     94
   Symptom relief, no (%)                                                        46 (36.8)                                         12 (38.7)                                          34 (36.1)
   Palliative care ward transfer, no (%)                                   44 (35.2)                                         10 (32.2)                                          34 (36.1)
   Psychological manifestations, no (%)                                  22 (17.6)                                          6 (19.3)                                           16 (17.0)
   Adjustment for home care, no (%)                                         4 (3.2)                                             1 (3.2)                                              3 (3.1)
   Others, no (%)                                                                         9 (7.2)                                             2 (6.4)                                              7 (7.4)
   Symptom relief, no                                                                    77                                                    19                                                     58
       General malaise, no (%)                                                    28 (36.3)                                          5 (26.3)                                           23 (39.6)
       Pain, no (%)                                                                       27 (35.0)                                          7 (36.8)                                           20 (34.4)
       Respiratory distress, no (%)                                              13 (16.8)                                          5 (26.3)                                            8 (13.7)
       Loss of appetite, no (%)                                                      5 (6.4)                                             1 (5.2)                                              4 (6.8)
       Nausea, no (%)                                                                    4 (5.1)                                             1 (5.2)                                              3 (5.1)
   Psychological manifestations, no                                               27                                                     9                                                      18
       Anxiety, no (%)                                                                 10 (37.0)                                          3 (33.3)                                            7 (38.8)
       Insomnia, no (%)                                                                7 (25.9)                                           2 (22.2)                                            5 (27.7)
       Delirium, no (%)                                                                 6 (22.2)                                           1 (11.1)                                            5 (27.7)
       Depression, no (%)                                                             4 (14.8)                                           3 (33.3)                                             1 (5.5)

PCT: Palliative care team.



was 13.1 months. Based on the ROC analysis, we
determined that the timing of palliative intervention was 140
days, which is still longer than that in the delayed group in
the study by Bakitas et al. Notably, in the ENABLE II trial,
the subjects presented with advanced solid tumors, and
patients with HMs were not included. As with patients with
solid tumors, EPC is thought to have a positive effect,
although the timing should be considered separately for solid
tumors and HMs owing to their specificity. In this study, we
believe that determining the appropriate PC timings using
ROC analysis in patients with HMs will be helpful for
improving the overall survival.

This study has several limitations. First, submission of the
request form to the PCT was defined as the initial PC
intervention (PC1). The interventions performed by the PCT
after the referral and their evaluation not surveyed. Second,
treatment, procedures, and support corresponding to palliative
care, thus far, have been performed by hematologists, and
staff specializing in hematology who were included in the
general medical care were not included. The PCT intervention
was considered a specialist PC intervention. Third, this was
a single-center retrospective study; therefore, interinstitutional
differences such as the method of requests to PCT, criteria for
PC ward transfer, and medical care that can be provided in
the palliative care ward were not examined, making it
difficult to exclude all biases. In this study, it was not possible
to conduct a detailed examination of lymphoma types,
treatment regimens, and the presence or absence of
recurrence; therefore, further detailed studies including
disease types and treatment regimens are required.

Conclusion

Real-world evaluation of PC intervention for inpatients with
lymphoma revealed that PCT intervention was provided at
approximately 13 months following initial diagnosis. EPC
interventions up to 140 days after diagnosis may lead to pain
control, relief of psychological stress, early transfer to an
appropriate PC ward, and may improve prognosis in patients
with lymphoma. This was a retrospective study that included
a small number of cases at a single hospital; therefore,
further detailed trials are required.
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