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Abstract
Purpose The use of chemotherapy in the last month of life
(CLML) of cancer patients is considered an aggressive ap-
proach to be avoided. We examined the practice of CLML
in Lebanese cancer patients, and we investigated patient and
tumor characteristics that justify this practice. To our knowl-
edge, this is the first study describing CLML of Middle East-
ern patients with advanced cancer.
Methods We conducted this study at Hotel-Dieu de France
University Hospital (HDF), Lebanon. Cases eligible for this
study were all individuals diagnosed with cancer who died at
HDF between the 1st of January and the 31st of December
2014. Demographic and clinical characteristics of the patients
were obtained from the hospital registration records. Data
concerning the management plan, primary malignancy and
stage, chemo-sensitivity, line, type, and timing of chemother-
apy in the last month of life were also obtained.
Results Among the 130 cancer patients who were enrolled,
CLML was administered to a total of 55 patients (42.3 %),
of whom 26 patients (50 %) received more than one cytotoxic
drug. Oral drug was only given to 9 patients (16.4 %). Inter-
estingly, CLML increased the risk of death in the last month of
life (p=0.02), yet progression of disease constituted the major
cause of death in this subgroup (54.6 %). The only variable to
have statistical significant correlation with CLML was perfor-
mance status (p=0.03). The type of tumor and recent

diagnosis of less than 2 months were also correlated to CLML
(p=0.03 and 0.024, respectively).
Conclusion The high percentage of patients receiving CLML
underlines the difficulty of end-of-life discussions in patients
from Middle Eastern societies. This is true in the context of a
country with little availability of palliative care resources,
where health policies should be more focused on incorporat-
ing palliative medicine in all medical strategies.
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Introduction

Most practitioners, particularly oncologists, are in the habit
of continuously administering treatments at advanced
stages of the disease where the chances of response are
uncertain [1]. Over-treatment is a major concern when phy-
sicians disregard this concept for religious and social rea-
sons and overestimate survival through wishful optimism.
Another concern is the possible adverse effects from the
administered treatment that sometimes accelerate the pa-
tient’s degradation process. An alternative option to the
curative approach is to rationalize the purpose of treatment
into a palliative approach [2]. Effectively, it is through
rigorous communication between the physician and their
patients that a balance between the expected advantages
and disadvantages of cytotoxic treatment should be
assessed.

Unfortunately, physicians often come to face the diffi-
cult decision of referring these patients to a hospice/
palliative care program in the absence of clear recommen-
dations guiding these decisions [3]. The only studies
assessing patient characteristics for eligibility to receive
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cytotoxic therapy go back to the 1980s, where the patients’
performance status and response to previous evidence-
based interventions were the only determinants of future
therapeutic approaches [4]. Several other possible indica-
tors were suggested, but these are often overlooked by the
attending physician who is more concerned with the im-
pact of his actions as they are perceived by the patients and
their families [2]. As shown in the literature, this results in
a wide variation in the percentage of patients receiving
chemotherapy in the last month of life (CLML) among
different populations, since most of the studied indicators
underestimate the psychological, social, and religious be-
liefs of both physicians and patients.

Recently, the concept of mortality within 30 days of chemo-
therapy has been considered as an indicator of the quality of
care, and even more studies emerged to assess its actual status.
Interestingly, numbers varied significantly between different
countries, with rates of CLML ranging between 4.4 and
55.6 % [5]. Such variations highlight the fundamental role of
social awareness in accepting the palliative concept whereby
physicians are assisted in taking on a rational management
plan. In this context, family dynamics play a major role in the
practical and emotional aspects of patient care. Emerging social
analysis suggests that management planning, which should in-
volve the patient together with his physician and loved ones, is
essential for cancer care despite being burdensome in the last
days of life [6]. Another major intervening factor comes in the
form of religious beliefs that also affect care decision, as most
patients erroneously believe that treatment will most definitely
be curative owing to the intervention of a certain deity [7, 8].

The Lebanese society, located in the Mediterranean
shores, is traditionally conservative with strong religious
beliefs and even stronger family bonds where cultural
ideals assume positive intergenerational relations. Analysis
of the social status of the Lebanese population demonstrat-
ed a link between family relations and overall well-being.
These particular characteristics underline very interesting
family dynamics that affect the management plan in dying
patients [9]. Moreover, palliative care medicine is not yet
well accepted in the Lebanese society, especially since
most hospitals lack such departments and most universities
leave out this discipline from their curriculum [10]. Con-
sequently, a patient diagnosed with terminal cancer is often
unknowingly alienated from the management plan of his
own disease, leaving the final decision to the Bfamily unit,^
which is often more concerned with maintaining life, rather
than quality of life, in hope of restoring their loved one to
his former self through chemotherapy and providence.

To our knowledge, the use of CLML in the Middle Eastern
societies was never assessed. Therefore, the purpose of this
study is to determine the characteristics of the patients receiv-
ing CLML. Included in this assessment is the medical aspect
of the patient only.

Patients, materials, and methods

Study design and setting

We conducted our study at Hotel Dieu de France University
Hospital (HDF), Lebanon, a multidisciplinary tertiary hospital
serving in a rural area. This hospital is affiliated to the Faculty
of Medicine of Saint Joseph University, one of the leading
medical universities in Lebanon and the first to inaugurate
the palliative concept in the medical curriculum. Hospital re-
cords of all admitted patients are available.

Participants

Eligible patients included Lebanese patients with an end-stage
cancer diagnosis that died at our hospital between the 1st of
January and the 31st of December 2014.We defined end-stage
cancer by distant metastasis or disease refractory to ≥1 line of
chemotherapy. Participants should be at least 18 years old with
an estimated life expectancy of ≤6 months. We only excluded
foreign patients, those with missing data, and those younger
than 18 years of age. An approval of the institutional review
board of the Faculty of Medicine of Saint Joseph University
was obtained.

Data source and variables

Demographic and clinical characteristics of the patients were
obtained from the hospital registration records. We retained
information on age, gender, associated co-morbidities, perfor-
mance status, cause of death, and time spent in hospital in the
last month of life. Data concerning the management plan,
primary malignancy with its stage at diagnosis and at the last
month of life, chemo-sensitivity and line of treatment, and
type and timing of chemotherapy in the last month of life were
also obtained. We defined chemo-sensitivity by a response
rate of 50 % or more with first-line chemotherapy for lympho-
mas, small cell of the lung, colorectal, ovarian, breast, and
germ cell cancers. All other tumor types were considered che-
mo-resistant. Patients diagnosed with a malignancy in the last
2 months were included in the Bnewly diagnosed^ subgroup.
The change of the tumor burden was assessed via the revised
RECIST version 1.1 guideline [11].

Statistical methods

SPSS 20.0 software was used for statistical analysis. Our clin-
ical data is expressed in mean±standard deviation (SD), me-
dian, or percentage. The relationships between each of the
variables are assessed by t test, chi–square, and exact Fisher
correlation. Multivariate analysis was assessed by a binary
logistic regression [Method ENTER]. A p value <0.05 is con-
sidered significant.
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Results

Characteristics of the population

One hundred thirty cases fulfilled the eligibility criteria and
were included in this study. Sixty-seven were males (51.5 %)
and 63were females (48.5%). Themean age was 65±13 years
(Table 1). Lung, colorectal, and breast cancer are the most
common tumors with 16.9 % (22 patients), 16.2 % (21 pa-
tients), and 10.8 % (14 patients), respectively (Table 2). Only
5 patients (3.8 %) had chemo-sensitive tumors, whereas 125
patients (96.2 %) had chemo-resistant tumors. One hundred
six patients (92.2 %) had stage IV disease followed by stage
III in 8 patients (7.8 %). Newly diagnosed tumor was found in
18 patients (13.8 %).

Description of the management plan in the last month
of life

Among the 130 patients, 52 patients (40.2 %) had imaging
investigations in the last month of life with CT scan being the
most frequent imaging modality in 33 patients (64.7 %). Pro-
gression of disease was the most common cause of death in 66
patients (50.8 %) followed by septic shock in 29 patients
(22.3 %). Ninety-three patients (71.5 %) spent more than
14 days of their last month in hospital and only 9 patients
(6.9 %) were admitted to the intensive care unit (Table 3).

Overall, CLML was administered to a total of 55 patients
(42.3 %). The duration between death and the first day of
chemotherapy administration had a mean of 16±9 days (range
1–30 days). As for type of therapy, 26 patients (47.3 %) were

given more than one cytotoxic drug. Oral drug, including oral
5 FU and targeted therapies, was given to 9 patients (16.4 %),
whereas drug administration by intravenous injection was giv-
en to 46 patients (83.6 %) (Table 4). Interestingly, CLML
increased the risk of death in the last month of life (OR=1.6;
CI=95 % [1.1–2.4] p=0.02), yet progression of disease con-
stituted the major cause of death in this subgroup (54.6 %).

Table 1 Characteristics of the population receiving end of life
chemotherapy

Effect Percentage

Gender Male 67 51.5

Female 63 48.5

Comorbidities 1.53±1.34

Diabetes 25 19.4

Dyslipidemia 34 26.4

Coronary heart disease 20 15.5

Respiratory failure 6 4.7

Smoking 49 38.0

Renal failure 5 3.8

ECOG 0 18 14.5

1 42 33.9

2 55 44.4

3 7 5.6

4 18 14.5

SD standard deviation

Table 2 Characteristics of the tumors in patients receiving end-of-life
chemotherapy

Effect Percentage

Type of tumor

Gastrointestinal 41 31.5

Lung 22 16.9

Genitourinary 17 13.1

Hematology 15 11.5

Breast 14 10.8

Gynecological 11 8.5

Others 5 3.8

CNS cancers 3 2.3

Head and neck cancers 2 1.5

Chemosensitivity 5 3.8

Recent diagnosis before 2 months 18 13.8

Stage at enrollment

III 8 7.9

IV 106 92.2

CNS central nervous system, SD standard deviation

Table 3 Characteristics of the hospitalizations of patients receiving
end-of-life chemotherapy

Effect Percentage

Causes of death

Progression of disease 71 54.6

Septic shock 29 22.3

Respiratory failure 9 6.9

Hepatic insufficiency 8 6.2

Renal failure 5 3.8

Intestinal occlusion 3 2.3

Pneumonia 3 2.3

Febrile neutropenia 2 1.6

Imaging last month 52 40.3

CT scan 33 64.7

MRI 14 27.5

CT scan+MRI 4 7.8

Hospital stay in the last month of more than 2 weeks 93 71.5

ICU admission in the last month 9 6.9

ICU intensive care unit
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Correlations between the characteristics of the population
and management plan

Our data demonstrated that the aggressive management plan
was only significantly correlated to the performance status
(PS) of the individuals (p=0.03). Moreover, the tumor char-
acteristics correlated to CLML were the type of tumor and the
recent diagnosis of less than 2 months (p=0.03 and 0.024,
respectively). While hematological tumors compared to solid
tumors were more likely to receive CLML (OR: 0.299; CI
95%: 0.096–0.932), patients diagnosed with cancer in the last
2 months had an increased chance of receiving CLML (p=
0.02). Multivariate analysis concluded to the statistical signif-
icance of the ECOG-PS score only.

Discussion

During the last two decades, cancer therapeutics have provid-
ed remarkable improvements in terms of survival and quality
of life for otherwise severely ill patients. The advent of such
efficient therapeutic approaches has led to the administration
of successive lines of therapy to patients who would scarcely
be considered for more than one line of cytotoxic therapy in
the past. Despite these monumental advances, an increased
frequency and aggressiveness of CLML might not always be
a sound decision since most patients diagnosed at an advanced
stage will eventually die from their disease and cytotoxic

therapy might even contribute to that demise through sheer
toxicity, an act that goes against our primary directive as phy-
sicians: BPrimum Non Nocere^ [1, 12]. This poses a moral
dilemma for practitioners particularly in Middle Eastern soci-
eties where social and religious beliefs hamper the implemen-
tation of western models of autonomy and patient-centered
care [13, 14].

In comparison with similar data from other countries, the
mean age at diagnosis, the types of cancer, and the gender
ratios for patients receiving CLML are comparable
(Table 5). Unfortunately, most of these studies did not report
the performance status of their participants although it is con-
sidered the major determinant of CLML. Our study shows that
42.3 % of cancer patients received CLMLwith 18.5 % receiv-
ing chemotherapy within the last 2 weeks of their life. These
numbers exceed most of the reported percentages except for
Spain and the USA that attribute their findings to cultural and
social constraints that are similar to those observed in Middle
Eastern societies. The high rates of CLML were attributed to
the younger age of the involved patients, denial, refusal of
accepting the terminal diagnosis, and lack of proper palliative
management that resulted in such [15]. All of the elements
being applicable to our own patient population, it is arguable
that a Mediterranean, rather than a Middle Eastern, cultural
background is mostly to blame for such unwavering refusal of
palliative care. It is noteworthy that our findings may exceed
those of other countries because of a time bias defined by the
increased worldwide trend to administer CLML in the era of
notable therapeutic advances [1, 12, 16].

In line with literature, our experience reports lung, colorec-
tal, and breast cancer as the most common neoplasia receiving
CLML (Table 5). This finding is supported by a previous work
by Weeks et al. who demonstrated that this subgroup of pa-
tients believes erroneously that chemotherapy will cure them
[17]. Moreover, one sound basis for the high percentage of
CLML in our series would be the case of hematological ma-
lignancies, which often present with widespread disease and
are more likely to respond to chemotherapy, thus providing
patients with a longer survival. Our patients did have an in-
creased likelihood of receiving CLMLwhen diagnosed with a
hematological malignancy for the same scientific reasons as
patients in other parts of the world [16]. Although patients
with severely debilitating lymphoproliferative and myelopro-
liferative syndromes might present with markedly altered gen-
eral status, chances are that a good proportion of these patients
will benefit from an aggressive initial approach rather than
succumb to it, provided that there are no other interfering
co-morbidities.

Tumor sensitivity to chemotherapy is another possible de-
terminant of CLML that is often unrecognized in published
data. Interestingly, our data demonstrates tumor sensitivity in
3.8 % of patients receiving CLML and thus highlights the
disregard to guidelines that would dissuade physicians from

Table 4 Characteristics of the administered treatment in the last month
of life

Effect Percentage

Chemotherapy in the last month of life 55 42.3

Line of therapy

Treatment naive 6 4.7

First line 36 28.1

Second line 44 34.4

Third line 18 14.1

Fourth line 14 10.9

Fifth line and above 10 7.9

Treatment modality

Mono-targeted therapy 10 18.2

Bitherapy including one targeted therapy 5 9.1

Mono-cytotoxic therapy 14 25.5

More than one cytotoxic therapy 26 47.3

Mode of administration

PO 9 16.4

IV 46 83.6

Duration between death and first day of
chemotherapy (days)

16±9

IV: intravenous; PO: per os
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administering therapy whenever resistance occurs [18]. This
finding could be explained by the higher performance status
and percentage of newly diagnosed patients in our series.
Nevertheless, imaging feedback used in 64.7% of our patients
may also affect the management plan although it was not
statistically significant.

Despite the fact that disease progression was cited as the
primary cause of death in more than half of the patients receiv-
ing CLML, our study demonstrates that administering CLML
significantly increases the risk of death. Such an elevated rate of
disease progression accounting for the primary cause of death
constitutes a plausible rationale for justifying CLML. Effective-
ly, one study of CLML in colorectal cancer advocated for a
stabilization of the quality of life and psychosocial symptoms,
but more robust evidence is needed before definite conclusions
can be made [19]. Moreover, it would be naive to assume that
the physical stress endured after chemotherapy does not con-
tribute in any way to the patient’s demise. Debilitating fatigue
and limited physical activity secondary to chemotherapy usual-
ly result in increasedmorbidity and altered quality of life [20]. It
is noteworthy that the majority of our patients received more
than one cytotoxic agent and, surprisingly, chemotherapy-naive
patients were not subjected to more aggressive treatment regi-
mens since performance status was ultimately taken into con-
sideration. Unfortunately, very few patients received oral agents
despite patient preferences to avoid hospitalizations [21]. How-
ever, oral chemotherapy is only approved for few types of can-
cer and not all patients are likely to benefit from this approach,
which also carries the risk of added toxicity [22]. Furthermore,
patients in the palliative care settings have seen a decrease in the
administration of intravenous chemotherapy but not oral che-
motherapy during at the end of life, thus providing somewhat of
a measure as to the preferences of Blighter^ therapeutic inter-
ventions in terminally ill patients [23].

Our results demonstrated that a good PS, the diagnosis of
hematological malignancies, and a recent diagnosis of less
than 2 months are relevant determinants of CLML. These
factors seem to differ between countries where age, tumor
chemosensitivity, and mode of treatment administration seem
to affect the decision of CLML [24–27]. Nevertheless, all
these studies undermined the psychosocial/religious effect
and the presence of a palliative approach on the management
plan at end of life.

Our study has several strength points including the real-
world description of our sample. We also report a comprehen-
sive assessment of patient demographics and physical and
clinical characteristics in their last month of life. Moreover,
we report the details of the management plan taking into con-
sideration imaging tests as well as type and mode of adminis-
tration of chemotherapy not analyzed in other reported stud-
ies. On the other hand, our study is limited by its retrospective
status. This also restrained an analysis of the psychosocial
determinants and the quality of life of our participants.T
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Conclusion

Our analysis of the demographic and clinical and physical
characteristics failed to establish a complete assessment of
the determinants of CLML, but a good PS, hemoproliferative
disorders, and a recent diagnosis of less than 2 months seem to
be consistently associated with this practice. The cultural
specs of our Middle Eastern country, based on family ties
and religious values, may also add to the high percentage of
patients receiving CLML. Such over-treatments remain fre-
quent despite the current recommendations to limit CLML
as it seems to cause more harm that benefit even in the palli-
ative settings. Published reports to date describe an increased
frequency of CLML with wide variations of its use between
countries and examine variable determinants of CLML.
Therefore, it is fundamental that these recommendations be
tailored according to each society and more specifically to
each patient in this era of personalized medicine.
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