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Introduction 
Aggressiveness of care at End of Life (EOL) has recently emerged as an important indicator of quality of care in 

most oncology centers (8, 14, 3).The definition of indicators for aggressiveness of care for oncology patients has been 

clearly stated through the work of Earle et al in 2003 (11). It includes one or more of the following: receiving any 

chemotherapy regimen in the last 14 days of life, receiving a new chemotherapy regimen in the last 30 days of life, 

more than one Emergency Department  (ED) visit within 30 days of death, more than one hospital admission or 

spending more than 14 days in hospital in the last month of life, an Intensive Care Unit (ICU) admission in the last 
month of life  or death in an acute care hospital (9,10,4,22). The accepted International overall percentage of aggressive 

care at EOL for patients with solid tumors lies between 20% - 25% (22, 7, 1). However, this percentage is not always 

met and some centers report much higher percentage due to variable factors. Those percentages can reach up to 50% 

in countries such as Korea (19) and 70% in Qatar (3). 

 

Few studies have addressed EOL care among patients with haematologic malignancies (17). There has been an 

assumption that patients with haematologicmalignancies are exposed to a higher percentage of aggressive care near 

EOL, compared to solid tumors. This has been mainly attributed to the fact that patients with haematologic 

malignancies have usually chemosensitive tumors and more options for second and third line combination 

chemotherapy treatments aiming to control the progressive disease (17, 12, 20, 16) .In addition to that, patients with 

haematologic malignancies present with complications such as severe bacterial infections, septicemia, and bleeding 
problems that necessitate ICU admission (21, 6, 13). The aim of the present study is to report on the quality of EOL care 

for patients with hematologic malignancies treated at the National Center for Cancer Care & Research (NCCCR), 

the only tertiary care cancer center in Qatar. The study also aims to compare the quality of EOL care between 

patients with hematologic malignancies and those with solid tumors treated in the same period of time at NCCCR. 

 

Materials and Methods:- 
All deaths between 1-1-2009 till 31-12-2013 in which hematologic malignancy was the underlying cause were 
extracted from the National Registry of Deaths database. Those were compared to deaths over the same period of 
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time for patients who died from solid tumors. The underlying cause of death was recorded in the database using the 

International Classification of Diseases, Tenth revision, codes. 

 

A retrospective chart review was conducted to measure for markers of Aggressive EOL cancer care, defined as 

occurrence of one or more of the following indicators:  receiving any chemotherapy regimen in the last 14 days of 

life, receiving a new chemotherapy regimen in the last 30 days of life, more than one Emergency Department (ED) 
visit within 30 days before death, ICU admission in the last 30 days of life, more than one hospital admission or 

spending more than 14 days in the hospital in the last month of life, or death in an acute care hospital. 

 

Variables studied included age at death, gender, Nationality (Qatari vs others), primary tumor site (hematologic vs 

solid tumors) and place of death (Palliative care unit, Oncology unit, Hamad General Hospital, ICU, ED, brought in 

dead or others). We then compared between solid tumors and hematologic malignancies for each of the indicators 

that were used to measure aggressiveness of care at EOL.  

 

Analysis:- We used an X2 test to test for differences between the 2 groups where P <0.05 was considered 

statistically significant. 

 

For the cohort of patients which constituted the basis of that study (hematologic malignancies), we used the 
Cochrane-Armitage test to evaluate the time trends in aggressiveness of care at EOL for each year separately from 

2009 till 2013. All statistical analyses were conducted using STATA software version 13 (STATA, College station, 

Tx, Computing Resource Center, Santa Monica, CA). 

 

Ethics:- The study was approved by the Research Ethics Committee, Hamad Medical Corporation, Medical 

Research Center, Qatar. 

 

Results:- 
A total of 97 patients with hematologic malignancies constituted the cohort of this study. This constituted 12% of 

the total number of cases with any cancer diagnosis who were reported dead over the 5 years period from 2009-

2013. Males were more common than females (67 patients versus 30 patients respectively) with a Male to Female 

ratio of 2.23: 1. 

 

Patients with hematologic malignancies were significantly younger than those with solid tumors (Median age 48 

years versus 60 years, p<0.001). Significantly more female patients were reported in the solid tumor group 

compared to those in the hematologic malignancy group (48% vs 31% with a pvalue of 0.001). All patients’ 

characteristics are shown in Table 1. 

 
Patients with hematologic malignancies had significantly more ER visits in the last month of life compared to those 

with solid tumors (68% versus 56% with a p value <0.001). They also had significantly higher ICU admissions 

compared to solid tumors (57% versus 29% p<0.001). They were also more likely to receive chemotherapy in the 

last 14 days of life compared to patients with solid tumors (11% versus 6%, p=0.033). Patients with hematologic 

malignancies were also less likely to be referred to palliative care compared to those with solid tumors (9% versus 

31%). This difference was statistically significant with a p value <0.001. 

 

There were no other significant differences between the 2 groups in terms of the remaining indicators for 

aggressiveness of care at EOL as shown in Table 2. There was a statistically significant decrease in the overall 

proportion of aggressiveness of care (at least one measure) from 89% in 2009 to 50% in 2013 (p=0.05), as shown in 

Table 3. 
 

The composite measure of aggressiveness (0-5 measures maximum) also decreased from 1.74 in 2009 to 0.67 in 

2013. However this difference did not reach statistical significance (p=0.09) as shown in Table 3. 

 

The variable measures of care administered near the end of life during the 5-year study period are shown in Table 4. 

The only statistically significant factor that showed decline along the years was the average number of ED visits in 

the last month of life (p=0.032). 
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Table 1: Patient Characteristics (N=784) 

Characteristics Solid Tumors N= 687 Hematologic Malignancies 

N=97 

p-value Total N=784 

Mean (SD) Age, years 59.7 (14.2) 48.4 (18.9) <0.001* 58.3 (15.3) 

Female, N (%) 331 (48.2) 30 (30.9) 0.001* 361 (46.1) 

Nationality Qatari, N (%) 306 (44.5) 31 (32.0) 0.019* 337 (43.0) 

Primary site, N (%) 

Breast  

Lung  

Hematology 

Brain 

Colorectal  

Prostate/Bladder  

Other 

 

112 (16.3) 

106 (15.4) 

0 

19 (2.8) 
264 (38.4) 

57 (8.3) 

129 (18.8) 

 

0 

0 

97 (100.0) 

0 
0 

0 

0 

<0.001*  

112 (14.3) 

106 (13.5) 

97 (12.4) 

19 (2.4) 
264 (33.7) 

57 (7.3) 

129 (16.5) 

* p-value<0.05 

 

Table 2:- Quality of End-of-Life Care Indicators (N=784) 

Characteristics Solid Tumors N= 687 Hematologic Malignancies 

N=97 

p-value 

Within last 30 days of life    

Any ER visit 384 (55.9) 66 (68.0) 0.024* 

≥2 ER visits 114 (16.6) 17 (17.5) 0.818 

Any hospital admission 542 (78.9) 73 (75.3) 0.415 

≥2 hospital admissions 228 (33.2) 28 (28.9) 0.396 

>14 days of hospitalization 189 (27.5) 20 (20.6) 0.151 

ICU admission 196 (28.5) 55 (56.7) <0.001* 

Chemotherapy use 39 (5.7) 11 (11.3) 0.033* 

Starting a New Chemotherapy 26 (3.8) 5 (5.2) 0.517 

Palliative Care Unit Admission 216 (31.4) 9 (9.3) <0.001* 

Hospital Death 619 (90.1) 86 (88.7) 0.659 

* p-value<0.05 

 

Table 3:- Composite Measure of Aggressiveness by Year among the Patients with Hematologic Malignancies 

 Period of Study  

Variable  2009 2010 2011 2012 2013 p 

Proportion of aggressiveness of care (at least one measure) 88.9 79.2 75.0 75.0 50.0 0.05* 

Average No. of aggressiveness of care measures (zero to five 

measures maximum) 

1.74 1.29 1.30 1.40 0.67 0.09 

*p<0.05 

 

Table 4:- Trends in Measures of the Care Administered Near the End of Life during the 5-Year Study Period among 
the Patients with Hematologic Malignancies 

 Period of Study  

Measure of Care 2009 2010 2011 2012 2013 p 

Average No of hospital admissions in the last month of 

life 

1.22 0.92 1.15 1.10 1.17 0.718 

Average No. of days in the hospital at last encounter 9.11 7.5 5.05 7.00 7.5 0.353 

Average No. of ICU admissions in the last month of life 0.70 0.54 0.70 0.60 0.33 0.267 

Average No. of days spent in the ICU in the last month 

of life 

2.04 2.96 2.40 3.80 0.33 0.905 

Average No. of ED visits in the last month of life 0.85 1.25 1.30 0.60 0 0.032* 

*p<0.05 
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Discussion:- 
The present study clearly demonstrated that patients with hematologic malignancies are more likely to have more 

ED visits as well as more ICU admissions in the last month of life compared to those with solid tumors over the 

same study period from 2009 till 2013 (p=0.001 and 0.024 respectively). Also, patients with hematologic 

malignancies in the present study were less likely to be referred to palliative care compared to patients with solid 

tumors in the last 30 days of life (9% vs 31%, p<0.001). Those results are in accordance with the recent experience 

at MD Anderson Cancer Center published by Hui et al in 2014, where it was also shown that patients with 

hematologic malignancies had significantly more ER visits, ICU admission, tumor-directed therapies and a lack of 

palliative care involvement compared to patients with solid tumors at end-of-life (17)
. 

 

Those findings are internationally recognized as well through previously published research concerning end of life 

care for hematology patients (21,-18,-15,-5). They have been attributed to the fact that patients with hematologic 

malignancies usually have chemotherapy sensitive tumors compared to patients with solid tumors rendering the use 
of second or third line salvage therapy a legitimate option for those patients (17, 21, 18, 15)

. However, one should not 

overlook the fact that early engagement with palliative care would result in a better quality of life in most of the 

patients with cancer diagnosis. Those strategies could be integrated in conjunction with any sort of tumor-directed 

salvage therapies aiming to improve the tolerance of patients to such treatments (23).Despite a statistically significant 

decline in the overall percentage of aggressiveness along the study period, yet this was not paralleled with an 

increase in the number of palliative care referrals from the hematologyteam at our center. Referrals from hematology 

to palliative care at the National Center for Cancer Care & Research represent only 10% of all referrals to palliative 

care during the same period of the present study (2).This relative lack of palliative care involvement in hematologic 

patients highlights the need to develop programs aiming to improve quality of end-of-life care for patients with 

hematologic malignancies. 

 
End-of-life is considered nowadays as an important indicator of good quality of care that is well recognized by 

international oncology associations such as the American Society of Clinical Oncology (ASCO) (24). The previously 

reported decline in the percentage of aggressiveness of care among solid tumors at our center over the same period 

of time (3) has been partlyattributed to improved awareness and a higher referral pattern to palliative care along the 

years from 2009 till 2013. This cannot explain the decline seen in the overall incidence of aggressiveness in the 

current study as the referral of hematology patients to palliative care did not increase over the same period of time. 

We believe that the decline of aggressiveness of care in the present study is attributed to the small number of 

patients included in the study (total of 97 patients) rather than an improvement in the quality of care offered to 

hematology patients at the end of their life. The use of chemotherapy in the last 2 weeks of life is significantly 

higher in this group of patients. 

 

In conclusion, the present study clearly demonstrates that patients with hematologic malignancies are less likely to 
be referred to palliative care compared to patients with solid tumors over the same period of time. They are also 

having more ER visits as well as more ICU admissions in the last month of their life. 

 

An earlier engagement with palliative care is warranted for patients with hematologic malignancies in our center in 

order to improve the tolerance of the patients to salvage therapies as well as the quality of their care near end of life. 
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