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Abstract
Aim: Fundamentally, aggressive care is considered to be avoided for the pa-

tients at the end of life. However, this is not always adhered in real-world
practice. We attempted to determine whether, and if so how, the aggressive
care is made for patients with ovarian cancer during the last month prior
death. Methods: Enrolled were a total of 104 patients with ovarian cancer (including fallopian tube or primary peritoneal cancer), who were treated in
Kuopio University Hospital in Finland during 2009-2014. The aggressive care
was defined according to the standards outlined by the National Quality Forum; shortly, chemotherapy, emergency-room/intensive-care visit/admission,
hospital admission, and death in hospital. Results: Two thirds of patients
(67%) had received at least one form of aggressive care during the last month
of their lives. Especially, admission in hospital in the last 30 days of life was
the most common form of aggressive cancer care. Younger patients (<72
years) received significantly more often aggressive care than the older patients (80% vs 43%, p = 0.004). Those women that underwent end-of-life discussions earlier than one month prior to death had significantly less aggressive care than those women that had discussions during the last month (48%
vs. 90%, p = 0.001). Conclusions: Ovarian cancer patients received commonly
at least one form of aggressive care at the end of their lives. More efforts
should be taken to improve the quality of palliative and end-of-life care.
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1. Introduction
Ovarian cancer accounts for 5% of cancer deaths among women, causing more
deaths than any other gynecological cancer. The average 5-year overall survival
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rate in Europe is 36% [1]. The standard primary treatment for ovarian cancer is
cytoreductive surgery and a platinum-based combination therapy, mostly with
paclitaxel [2]. Despite responding to the initial treatment, ovarian cancer is
known to relapse in most patients and eventually leads to death [3]. Following
recurrence, the patients are often treated with multiple lines of chemotherapy.
Nowadays, women may have had even up to ten different lines of chemotherapy
before eventual death [4].
One of the challenges in treating patients with advanced ovarian cancer is to
find a balance between heavy treatments of cancer and still maintain the best
possible quality of life. Palliative chemotherapy might reduce cancer-related
symptoms, but on the other hand, can also cause notable side effects [5]. Decision of proceeding to palliative cancer care might be difficult to some patients
and their families, but also sometimes to the physicians. Assessing the quality of
life is difficult since it cannot be objectively measured. The National Quality Forum has outlined standards of aggressive care at the end of life in cancer patients
[6]: 1) chemotherapy within the last 14 days of life, 2) more than one emergency
room visit within the last 30 days of life, 3) more than one hospital admission in
the last 30 days of life, 4) more than 14 days spent admitted to the hospital in the
last 30 days of life and 5) intensive care unit admission in the last 30 days of life
and 6) death in hospital. Several physicians have used these standards to describe
aggressive treatment at the end of life [7] [8] [9]. There is growing evidence that
aggressive care at the end of life may not be associated with any improved survival [10] [11]. Furthermore, it might even complicate the success of palliative
care and self-preparation to the forthcoming death.
The aim of this study was to describe more precisely how ovarian cancer patients were treated during the last 30 days of their lives in relation to the aggressive care in our institution. We also studied whether there were differences in
clinical parameters between patients with and without aggressive treatments. To
our knowledge, this is the first study to describe aggressive care in Scandinavian
patients with ovarian cancer during the last month of their lives.

2. Methods
This retrospective study investigated patients who had been treated due to ovarian, fallopian tube or primary peritoneal cancer between years 2009-2014 in
Kuopio University Hospital. A patient was selected from the medical register of
our hospital if she had received primary treatment for her cancer, and if she had
also been followed up in our institution. All patients were deceased and deaths
were related to advanced underlying cancer. A total of 104 patients were included
in this cohort. The medical files of these patients were retrospectively reviewed.
Data were abstracted and entered to a computerized database. The following information regarding the standards outlined by the National Quality Forum was
collected: chemotherapy within the last 14 days of life, more than one emergency
room visit within the last 30 days of life, more than one hospital admission in the
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last 30 days of life, more than 14 days spent admitted to the hospital in the last
30 days of life, intensive care unit admission during the last 30 days of life and
death in hospital. The occurrence of any of these events indicates aggressive
medical care and a lower incidence represents better end-of-life care.
Other data collected from medical files included histology, stage and grade of
cancer, time of diagnosis, age, time and location of death, a number of relapses, a
number and type of chemotherapy lines, presence and date of end-of life discussion and date of issuing “do not attempt resuscitation” (DNAR). End-of-life
discussion was identified if in medical files was reported that physician and patient discussed and ended active anti-cancer treatment, referral to the hospice
was made or DNAR was issued.
The term of recurrence was defined clinically, i.e. physical evidence upon imaging or examination and/or a rise in CA-125 marker evaluated by physicians.
Not responding to treatment or progression during treatment was interpreted as
treatment-resistant disease, not relapse. Overall survival (OS) was calculated
from the day of diagnosis to death. Progression free survival (PFS) was calculated from the day of diagnosis to the first relapse and then from one relapse to
the subsequent one or death.
Descriptive statistics were used to characterize the study cohort as median
with range or frequency and percentage. Kruskal-Wallis test and Mann Whitney
U-test were used when appropriate to analyze continuous variables. A chi-squared
test was used in analysing frequency tables. Survival analyses were based on
Kaplan-Meier method and log rank-test was used to analyse OS and PFS. Statistically significant results were considered with a value of p < 0.05. SPSS for
Windows (version 27, IBM Corp., Armonk, N.Y., USA) was used for statistical
analyses.
According to the Finnish legislation, no ethical approval from official ethics
committee or consent from the patient is mandatory for a register-based study.
The Finnish law (Medical Research Act 1999/488, 2004/295, 2010/794) states
medical research requiring the approval of an appropriate ethics committee as
following: research involving intervention in the integrity of a person, human
embryo or human foetus for the purpose of increasing knowledge or the nature
of diseases in general. Register based scientific research is stated also in the Act
on the Openness of Government Activities (621/1999) and Personal Data Act
(523/1999). According to these Acts the administrative approval by the participating hospital is adequate which in this case has been received.

3. Results
3.1. Characteristics of the Patients
A total of 104 patients were included in this study. Most of them (85%, n = 88)
had advanced stage III or IV disease at the time of diagnosis. A majority of the
patients (80%, n = 77) had underwent primary or secondary cytoreductive surgery. Details of the characteristics of the patients are summarized in Table 1.
DOI: 10.4236/jct.2021.122010
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Table 1. Characteristics of the patients, n = 104.
Variable
Age at the time of diagnosis, median (range)

n (%)
68 (28 - 94)

Histology
76 (73)

Serous†
Mucinous

7 (7)

Endometroid

5 (5)

Clear cell

2 (2)

Histology unknown

8 (7)

Other

6 (6)

I

7 (7)

II

2 (2)

III

50 (48)

IV

38 (36)

‡

Stage

7 (7)

Not documented
Grade
High grade

80 (77)

Low grade

4 (4)

Not specified

18 (17)

Diagnostics
Primary cytoreductive surgery

63 (61)

Secondary cytoreductive surgery

17 (16)

Diagnostic laparoscopy

3 (3)

Biopsy

8 (8)

Imaging

12 (12)

Not documented

1 (1)

Operated patients

80 (77)

Residual tumor (cm)
none

26 (32)

<1

11 (14)

≥1

37 (46)

Not documented

6 (8)

Tumor recurrence
Recurrent

76 (73)

Not recurrent

17 (16)

Resistant to treatment

11 (11)

End-of-life discussion

89 (86)

7 (6.7%) fallopian tube, 7 (6.7%) peritoneal; ‡Ovarian carcinosarcoma, transitional cell cancer, male differentatum and psammomacarcinoma of the ovary.

†
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3.2. Aggressive Care and Follow Up
As shown in Figure 1, two thirds of the patients (67%, n = 70) had received at
least one form of aggressive care. The most common form of aggressive care was
admission to the hospital in the last 30 days of life at least once 65% (n = 68).
Furthermore, 37% (n = 38) of the patients had stayed in the hospital longer than
14 days during the last month of their lives (Figure 1).
Table 2 shows that younger patients had received significantly more often aggressive care at the end of life than the older patients (median 69 (range 35 - 90)
years vs. 76 (31 - 95) years, p = 0.001). In addition, younger patients i.e. patients
<72 years at the time of death, received significantly more often aggressive care
at the end of life than the older patients (80% vs 43%, p = 0.004). Other clinical
parameters such as tumor histology, stage or grade of the disease or the amount
of residual tumor in primary surgery were not associated with aggressive care at
the end of life.
Table 2. Comparison of clinical parameters of the patients between groups of aggressive
care and no aggressive care.
Aggressive care
n = 70

No aggressive care
n = 34

p value

69 (35 - 90)

76 (31 - 95)

0.001

n (%)

n (%)

0.004

<72 years

42 (60)

10 (29)

≥72 years

28 (40)

24 (71)

Variable
Age† median (range) years
Age

†

Histology

ns

Serous‡

53 (76)

20 (59)

Mucinous

4 (6)

3 (9)

Endometroid

2 (3)

3 (9)

Clear cell

2 (3)

0

Other

9 (12)

5 (15)

Stage

ns
I

6 (9)

1 (3)

II

1 (1)

1 (3)

III

35 (50)

15 (44)

IV

25 (36)

13 (38)

End-of-life discussion

0.001

During last 30 days before death

36 (51)

4 (12)

Earlier than 30 days before death

22 (31)

24 (71)

Not documented

12 (17)

6 (17)

4 (1 - 14)

4 (1 - 9)

ns

27 (15 - 37)

33 (23 - 39)

ns

A number of chemotherapy lines,
median (range)
Overall survival, median (95% CI) months

at the time of death, includes fallopian tube and primary peritoneal cancers; ns = not significant.

†

DOI: 10.4236/jct.2021.122010

‡

90

Journal of Cancer Therapy

H. Sallinen et al.

Figure 1. Percentages of patients that received aggressive care at the end of life. ER,
emergency-room; ICU, intensive care unit.

The median follow-up time of the patients was 29 months (range 0 - 189
months). The median overall survival was 29 (95% CI 22 - 36) months and median progression free survival was 13 (95% CI 12 - 16) months. There was no
significant difference in the overall survival between the group of patients that
received at least one form of aggressive care and compared to those who did not
receive aggressive care.

3.3. End-of-Life Discussions and Aggressive Care
Altogether 86% of the patients (n = 89) underwent end-of-life discussion with a
physician prior death (Table 1). The median interval between discussion and the
time of death was 37 days (mean 77 days, range 0 - 23 months). The median interval between the DNAR decision and death was 21 days (mean 53 days, range
0 - 23 months). Those women who had discussed their end-of-life discussion
earlier than one month prior death, received significantly less aggressive care at
the end of life than those who had underwent discussions during the last month
(48% vs. 90%, p = 0.001) (Table 2).

3.4. Hospital Admissions in the Last 30 Days of Life
During the last 30 days of life, 65% of the patients (n = 68) were admitted to
hospital at least once. As shown in Figure 2, the most common reason for hospital admission was ascites and/or pleural effusion (28%, n = 19). A total of 12
patients (18%) suffered from infection such as pneumonia, sepsis, peritonitis, or
an undetermined infection. Another 12 patients (18%) had bowel problems, either symptoms of obstruction or complete bowel obstruction. Symptoms of advanced disease such as nausea, dyspnea, pain and weakness were reasons to hospital admission in nine patients (13%). In addition, four patients (6%) suffered
DOI: 10.4236/jct.2021.122010
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from pulmonary embolism. Other reasons (17%) for hospital admission were
heart failure, stroke, neutropenia, intracranial hemorrhage, hip fracture, hydronephrosis or seizure.

3.5. Chemotherapy Lines and Aggressive Care
The median number of the received chemotherapy lines was four (mean 4, range
1 - 14). Of the patients, 44% received over five lines of chemotherapy (Figure 3).
Each patient received a platinum-based regimen as the first-line regimen. The
most common chemotherapeutic regimen for primary disease was a paclitaxel-carboplatin combination (74%), followed by single-carboplatin (16%) and a
combination of docetaxel and carboplatin (6%). In subsequent treatment lines,
the distribution of chemotherapy regimens was more diverse. A number of previous chemotherapy lines at the end of life were not associated with aggressive
care (Table 2).

3.6. Location of Death
Seventy-seven patients (74%) were enrolled in hospice. Of them, the median
time in hospice was 21 days (mean 60 days, range 0 - 23 months) prior death.
The duration of hospice stay was three days or less in 12% of the patients.
Twenty-seven patients (26%) died in hospital, of them one patient in the intensive care unit, one in the emergency unit, two in the department of medical oncology, one in the department of internal medicine, one in the department of
surgery and the remaining 21 patients in the inpatient ward of gynecology.

Figure 2. Reasons for hospital admissions in the last 30 days of life.

Figure 3. Percentages of the number of chemotherapy lines received
before death listed from one to more than five.
DOI: 10.4236/jct.2021.122010
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4. Discussion
We describe here a single tertiary center experience of end of life care in patients
with ovarian, fallopian tube or primary peritoneal cancer. Those cancers are
clinically similar in presentation and are treated similarly. We found that a majority of the patients receives aggressive care in the last 30 days of their lives. To
date, this is the first study that evaluated the aggressiveness of care at the end of
life in Scandinavian patients with ovarian cancer.
In the present study, 67% of the patients received at least one form of aggressive care according to the standards of The National Quality Forum. In our cohort, the most common form of aggressive care was more than one admission in
the hospital within last 30 days before death. Unfortunately, the fourth of patients admitted to hospital in the last 30 days of life stayed in hospital for longer
than two weeks. Most common reasons for admissions in our study were pleural/ascites effusions, infections and bowel problems. These are similar to the reasons listed in previous studies [11] [12]. Our admission rates are slightly higher
than reported in previous other studies of ovarian cancer patients [8] [9] [11].
However, two thirds of the patients were eventually enrolled in hospice care, but
these enrollments often occurred only a few days or weeks prior to death. This is
in line with two former studies from the USA [8] [12].
Kumar et al. [13] have reported that admittance to hospice was related to better family-reported quality of life and care in patients with advanced cancer.
Specifically, patients that were in hospice for a longer period of time were more
likely to for example receive optimal pain management than patients enrolled
for less than three days before death [13]. Thus, we should pay attention to offer
palliative hospice care for advanced ovarian cancer patients early enough. Reasons for late hospice referrals might be physician and patient related. Important
patient-related factors that may have an impact on hospice referrals can include
preparedness to accept the end of life or poor confidence in hospice care. It is
reported that if patients were treated in comprehensive cancer centers or in
high-volume centers without palliative care units, they most likely received
chemotherapy near the end of life [14]. Nowadays, a palliative care unit has been
opened in our institution, which might promote the adequate palliative care
guidance to patients and physicians.
Half of the patients who received chemotherapy during the last 14 days of
their life, also died in the hospital. Parallel to our results, a French study reported [14] that 11.3% of the patients with solid tumors received chemotherapy
during the last two weeks. Although there is evidence that chemotherapy near
death is not beneficial for patients, physicians are often overly optimistic about
the benefits of chemotherapy [5] or overestimate survival [15]. End-of-life discussions are recommended to be held early on the disease course rather than
near death to avoid aggressive care at end of life [9] [16]. Similar to a previous
study of colorectal cancer [17], we noticed that patients who underwent
end-of-life discussions before the last 30 days of their lives, were less likely to reDOI: 10.4236/jct.2021.122010
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ceive aggressive care at the end of life.
However, serial chemotherapy lines are beneficial in selected patients with
ovarian cancer [18]. Particularly in platinum resistant patients, clinicians should
consider whether further chemotherapy is worthwhile or ineffective or whether
it causes toxicity or reduction of the quality of life. According to the Gynecological
Cancer Intergroup (GCIG) Symptom Benefit Study, measuring the health-related
quality of life and using the modified Glasgow Prognostic Score could help to
identify women that unlikely benefit from chemotherapy [19] [20]. To date,
there is an unmet need for trials of patients that have received multiple chemotherapy lines [21].
There are several limitations in this study. Firstly, our study is retrospective
and the number of patients is limited. It should also be noticed that this is a single center study and our results cannot be generalized to the other hospitals. Secondly, our data lacks the assessment of the quality of life.

5. Conclusion
In conclusion, we present that ovarian cancer patients receive commonly at least
one form of aggressive care at the end of life. End-of-life discussions should be
performed in early course of the disease to avoid unnecessary treatments. Efforts
to prepare patients and their families for palliative care early enough should be
taken.
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