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ABSTRACT  

 

Background: Elderly patients with acute myeloid leukemia (AML) have a poor prognosis despite 

treatment. Intensive chemotherapy is potentially curable; however, hospital admissions and re-

quirements of transfusions are often a byproduct of toxicity of this treatment. As an alternative, 

non-intensive therapy is known to be less toxic, resulting in fewer complications, though it rarely 

induces remission of the malignancy, making choice of treatment a therapeutic dilemma. Further-

more, only a few studies have investigated the palliative care of elderly AML-patients. This study 

examined the burden of hospitalizations, outpatient visits and number of transfusions in the last 

180 days of elderly AML patients' lives according to their first line treatment. 

 

Methods: Patients diagnosed with AML in the period 1/1-2010 to 30/6-2020, treated at Aalborg 

University Hospital, were recruited. All patients have died in the given period. Data with infor-

mation regarding hospital admissions, transfusions and out-patient visits were obtained by the busi-

ness intelligence unit (BI-unit). Using a REDcap-survey build for this study, patients were divided 

into treatment groups; intensive treatment, non-intensive treatment, and palliative treatments. 

Number of hospital admissions, transfusions and outpatient visits in the last 180 days of the pa-

tients' lives were manually categorized. No statistical analyses were made due to poor data regis-

tration. 

 

Results: 107 patients were included in this study. Patients receiving intensive treatment had a me-

dian of 30 admission days and four outpatients visits. The median number of admission days for 

patients receiving low dose cytarabine (L-DAC) and azacitidine was 21 and 18, respectively. The 

L-DAC arm had a median of 8 outpatient visits, while the azacitidine arm had 16 outpatient visits. 

 

Conclusion: Despite a numeric difference in hospital admissions and outpatient visits, this study 

was not able to draw any conclusions, as a result of poor data quality. Further investigation on the 

subject is needed.  

 

 

  



Page 1  o f  13  

 

INTRODUCTION  

Acute myeloid leukemia (AML) is a hetero-

geneous hematologic malignancy due to 

clonal expansion of myeloid blast cells in the 

bone marrow and peripheral blood.1 Though, 

AML is the most common form of acute leu-

kemia among adults, it primarily affects the 

elderly with a median age of 73 years in 

Denmark.2 Untreated, AML causes death 

within a few months. Despite treatment, the 

overall survival (OS) remains poor, with a 

two-year OS of 31%.3 For the younger popu-

lation, survival has improved in the past dec-

ades, yet for the elderly patients with AML, 

survival lingers.4–6 Especially choice of ther-

apy for this group remains an obstacle, as se-

vere side effects and poor response related to 

treatment versus expected lifetime must be 

taken into consideration. 

 

PATHOPHYSIOLOGY  

AML may originate from a pre-existing he-

matological illness, secondary AML(s-

AML), or due to prior treatment with chemo-

therapy or radiation therapy, therapy-related 

AML(t-AML). However, in the majority of 

cases, AML arises de novo.5 

AML is caused by excessive proliferation of 

malignant blast cells, suppressing normal 

myeloid cells in the bone marrow, resulting 

in anemia, thrombocytopenia, and leuko-

cytopenia. The 2016 World Health Organi-

zation (WHO) defines AML as >20% blast 

cells in the bone marrow or peripheral blood, 

with the exception of patients possessing 

certain genetic abnormalities(t(15;17), 

t(8;21), t(16;16) and inv(16)) where <20% 

blast cells are accepted as AML.1,6 

Diagnostics include immunohistochemistry, 

cytochemistry and genetic analysis. The im-

munohistochemistry helps to determine 

whether the leukemia is of myeloid lineage, 

lymphoid lineage or ambiguous lineage de-

fined as both myeloid and lymphoid antigen 

expression of the leukemic cells.1 The mor-

phology of the cells can further subdivide 

the type of AML into eight groups according 

to the French-American-British(FAB)- clas-

sification.7  

 

The mentioned diagnostic studies help to 

classify the accurate type of leukemia, 

whereas the cytogenetic risk profile is the 

strongest in identifying the prognosis. Com-

plex karyotypes are associated with an ad-

verse prognosis.1 Furthermore, s-AML and t-

AML often have less favorable cytogenetics 

compared to de novo AML.  The proportion 

of s-AML and t-AML increases by age and 

thereby elderly AML patients often have a 

more resistant disease (i.e. complex karyo-

type is more common in elderly patients) 

compared to younger patients. A lower rate 

of elderly AML patients will reach complete 

remission and relapse is common. Therefore, 

the prognosis among elderly AML patients is 

poor despite the fact that they might be eligi-

ble for intensive treatment.8 

Eligibility is often based on performance sta-

tus (PS) and comorbidities, such as severe 

heart-, lung-, or kidney disease. Besides be-

ing at higher risk for unfavorable cytogenet-

ics, the elderly often have a poor PS and 

comorbidities, which worsens the prognosis 

of the disease, as they are of increased risk 

of treatment-related toxicity and death.5 The 

abovementioned must be considered when 
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choosing the treatment regimen of the el-

derly AML patients, resulting in a therapeu-

tic dilemma. 

 

TREATMENT OF AML  

As aforementioned, the prognosis of AML is 

poor, however whereas the disease was in-

curable 50 years ago, there is now a chance 

of obtaining complete remission (CR) due to 

better treatment options. Since the imple-

mentation of intensive chemotherapy and 

stem cell transplantation, curing the disease 

is now possible.9  

 

In Denmark, the national guideline divides 

treatment options into three principles 1) 

curable intended treatment; intensive chemo-

therapy 2) non-curable intended treatment; 

non-intensive chemotherapy, with a slight 

chance of remission and 3) Basic supportive 

care (BSC); blood transfusions, antibacterial 

and antifungal treatment.10 How to choose 

between intensive potentially curative treat-

ment and less intensive non-curative treat-

ment is not evident. Hence, some patients 

will die from treatment-related complica-

tions especially among elderly patients if 

treated with the toxic intensive chemother-

apy needed for cure.  

Intensive chemotherapy is, at this time, the 

sole treatment given with the intent to 

achieve complete remission. Conventional 

intensive chemotherapy consists of 60 

mg/m^2 daunorubicin on for three days and 

i.v 100 mg/m2 cytarabine for 10 days (3+10) 

followed by a second induction treatment 

consisting of 50 mg/m2 daunorubicin for 

three days and 100 mg/m2 cytarabine for 8 

days.10,11 Hereafter, consolidation treatment 

with two series of high dose cytarabine 

3mg/m^2 every four-six weeks or an allogen 

stem cell transplantation.10  

 

Non-intensive treatment of AML includes 

low dose cytarabine (L-DAC) and the hypo-

methylating agent azacitidine. Both treat-

ments have shown superiority compared to 

BSC and are commonly used for elderly pa-

tients with AML. Non-intensive treatment is 

given seven-ten times every fourth week and 

the effects take three-six courses to show; 

less than 20 % will reach CR and relapses 

are common. The treatment has to continue 

as long as toxicity and effects are accepta-

ble.11 Priorly, L-DAC was the standard care 

of patients, who were not believed fit for in-

tensive therapy. However, since the approval 

of azacitidine, it has become the more com-

mon standard choice of treatment, as aza-

citidine has shown to be superior to L-DAC 

when comparing OS and chance of CR.11,12 

 

While intensive chemotherapy is the gold 

standard in younger patients deemed fit, 

there are no official guidelines for the treat-

ment of elderly patients. Elderly, who re-

ceive intensive chemotherapy have a higher 

OS than those receiving less intensive treat-

ments such as LDAC and azacitidine, how-

ever in the performed studies, selection bias 

must be taken into consideration, as patients 

receiving non-intensive treatments and palli-

ative care tend to have more comorbidities, 

and a lower PS, compared to patients treated 

with intensive therapy.6,9,13 Though increas-

ing the chance of CR and prolonging the life 

of AML patients, experts disagree if elderly 

should undergo intensive treatment, due to 
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its toxicity and possible harmful side ef-

fects.14 Even though supportive care, such as 

antibiotics, antifungal and thrombocyte and 

erythrocyte transfusions, is given im-

mensely, the myeloablative qualities the in-

tensive regimen possesses often results in 

bleeding, severe infections and several hos-

pitalizations for weeks after administration. 

A study by El-Jawahri et al. has shown el-

derly patients receiving intensive chemother-

apy spent 30% more time admitted to the 

hospital compared to patients receiving hy-

pomethylating agents, L-DAC and single-

agent therapies on clinical trials.15 Further-

more, studies have shown, health-related 

quality of life (HRQoL) worsens in patients 

who were hospitalized compared to patients 

with no hospitalizations, and one must there-

fore consider the burden patients are sub-

jected to, in what may be the last stage of 

their lives, when choosing intensive treat-

ment.16 Additionally, if CR is obtained after 

completing induction and consolidation ther-

apy, an allogen stem cell transplantation is 

often desirable to decrease the risk of re-

lapse.  A procedure that not only requires a 

matching donor, but also a favorable health, 

which in most cases eliminates a substantial 

number of elderly patients.  

 

Due to the poor prognosis, regardless of 

treatment intensity, it is relevant to investi-

gate the end-of-life care of AML-patients. 

Only a few studies have been conducted on 

this subject, making knowledge sparse. Stud-

ies have shown patients with solid tumors 

are more likely to be referred to hospice and 

palliative units than patients with hemato-

logic malignancies. The referral rate to 

palliative care of AML-patients varies 

greatly from 14,2 % to 66 %, which encour-

ages further investigation.15,17 Hence, this 

study aims to compare days of hospital ad-

missions, outpatient visits and rate of trans-

fusions in the last 180 days of AML-patients' 

life >70 years, according to their first line 

treatment. Furthermore, it is desired to ob-

tain data regarding referral and use of hos-

pice and a palliative care unit. 

METHODS  

This is a retrospective cohort study of AML 

patients from the Region of Northern Jutland 

treated at Aalborg University Hospital in the 

period 1/1/2010-30/6/2020. Patients included 

must have received the AML-diagnosis and 

died during the study period. Data was ex-

tracted from Business Intelligence unit (BI-

unit) of the region. The BI-unit collects in-

formation from the administrative patient 

system (PAS-system) where patient charts 

are kept. Patient charts were applied for, 

with the intent to validate data from the BI-

unit and to obtain information regarding pal-

liative care. This was, however, denied.  

Code of treatments and diagnosis, date of di-

agnosis, date of death, number of outpatient 

visits, days of hospitalization, and whether 

patients died during admission were ex-

tracted from the BI-unit. Data was received 

in four separate Excel documents.  

This study was registered and approved by 

the Region of Northern Jutland. 
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The aim of this study was to investigate the 

impact first line treatment had on the last 

180 days of elderly AML patients' lives. 

Therefore, all patients younger than 70 years 

were excluded. Furthermore, patients who 

received chemotherapy for other diseases 

than AML were excluded. 

Data were transferred to a REDcap-survey 

build for this particular study and sorted by 

first line treatment. Number of outpatient 

visits, thrombocyte pools, erythrocyte trans-

fusions, admission days in the last 180 days 

of their lives were registered. It was also rec-

orded whether patients died while admitted. 

If death occurred less than 180 days after re-

ceiving the diagnosis, the follow up period 

would be shortened to the date of diagnosis. 

Firstline treatment was divided into 1) inten-

sive chemotherapy, 2) non-intensive chemo-

therapy, or 3) palliative treatment. Intensive 

chemotherapy was defined as at least one 

course of daunorubicin and cytarabine (7+3), 

or a course of high-dose cytarabine, or other 

courses given with intention of remission. 

Non-intensive chemotherapy was defined as 

treatment with L-DAC or azacitidine. Pallia-

tive treatment was characterized as patients 

who received cytostatics with palliative in-

tention (table 1) 

Validation of data 

Data from the BI-unit are collected for ad-

ministrative purposes and not priorly vali-

dated. By using standard clinical practice, it 

was decided whether the data was trustwor-

thy. It was expected that patients receiving 

intensive chemotherapy would receive a 

minimum of two-three pools of thrombo-

cytes and at least one erythrocyte transfusion 

every week in three to four weeks after re-

ceiving a course of treatment. For those who 

received non-intensive treatment, a new 

course of treatment should be administered 

every fourth week. 

There was no way to assess whether the ad-

missions days and outpatient visits were reli-

able, however these were considered valid, 

as we may assume, one cannot be hospital-

ized without any form of registration.  
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Intensive AML treatment Transfusions Treatment for lymfoma 

BWHA303: Daunorubicin + 

Ara-C, 3+7  

BWHA304: FLAG-Idarubicin 

BWHA237: Doxorubicin(lipo-

somal)  

BWHA302: Mitoxantrone + 

Ara-C 

BWHA301: High dose Ara-C  

BWHA102: Doxorubicin  

BWHA305: mAMSA + etopo-

sid  

BWHA178: Cladribine 

BWHA30: High dose cytostat-

ics  

 

Additional intensive treatment:  

BWHA162: Cytarabin(in-

traspinal) 

BWHA161: Cyt-a + metho-

trexat + prednisolon(intraspinal) 

Blood Transfusions:  

BOQA0: Blood Transfusion 

BOQB2: Leukocyte depleted(filtered) 

erythrocyte suspension  

BOQB0: Erythrocyte suspension  

BOQB20: Leukocyte depleted(fil-

tered), irradiated erythrocyte suspen-

sion  

BOQA02: Blood Transfusion up to 5 

L  

 

Thrombocyte transfusions:  

BOQC0: pooled thrombocyte concen-

tration 

BOQC30: Thrombocyte product for 

intrauterine transfusion  

BOQC02: Leucocyte depleted(fil-

tered), irradiated pooled thrombocyte 

concentration 

BOQC01: Leukocyte depleted pooled 

thrombocyte concentration  

BOQC12: Leukocyte depleted pooled 

thrombocyte concentration from sin-

gle donor 

BWHA134: Cyclophosphamide + vin-

cristine + prednisolone(CVP) 

BWHA119: Cyclophosphamide + 

doxorubib + vincristine + predniso-

lone(CHOP) 

BWHA219: Methotrexate  

BWHA310: BEAM(conditioning) 

BWHA109: Carboplatin  

BWHA164: Cyclophosphamide + 

etoposide + vincristine + prednisolone 

BWHA105: Cyclophosphamide 

BWHB8: Other biologically modified 

agents  

BWHA114:  Gemcitabine 

BWHA106: Ifosfamide 

Low intensive AML treatment Treatment for myelomatosis  

BWHA158: Low dose Cyt-a 

BWHA256: Azacitidine 

BWHA154; Melphalan 

BOQE20:unpurified, non stimulated 

stem cell concentration/ autologous 

peripheral blood   

BWHA31: Conditioning for treatment 

with stem cell support  

BWHA402: Bortezomib  

BWHB81: Thalidomide 

BWHB82: Lenalidomide 

BWHB42: Denosumab 

Palliative AML treatment Unspecific cytostatic treatment: 

BWHA407: Sorafenib 

BWHA181: Hydroxycarbamide 

BWHA155: Lomustine  

BWHA111: Etoposide 

BWHB10A: Interferon-alfa-2a 

BWHA438: Venetoclax 

BWHA153: Vincristine 

BWHA418: Ruxolitinib 

BWHB1: Interferons  

BWHA: Cytostatic treatment 

BWHA1: Basic cytostatic treatment 

BWHA4: Other cytostatic treatment 

BWHA2: Complex cytostatic treat-

ment 

Additional AML treatment: Treatment for Chronic myeloid 

leukemia 

Treatment for breast cancer 

BWHB30: Retinoids 

BWHA179: Tretinoin  

BWHB83: Azathioprin 

BWHA401: Imatinib 

BWHA411: Dasatinib 

BWHA409: Nilotinib 

BWHA429: Ponatinib 

BWHA204: Paclitaxel + epirubicin 

Table 1: Treatment codes. All codes are extracted from data from the BI-unit. Patients receiving treatment for other 
diseases than AML were excluded. 
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RESULTS  

Between the 1st of January 2010 and the 

30th of June 2020, 289 patients were regis-

tered in the data received from the BI-unit. A 

total of 107 patients were included in this 

study. Patients were excluded due to other 

hematological illnesses such as lymphoma, 

chronic myeloblastic leukemia, chronic neu-

trophilic leukemia or myelomatosis, or due 

to lack of treatment, hospitalization, and out-

patient visits. Some patients could not be di-

vided into a treatment group. Lastly patients 

were excluded if they were younger than 70 

years old 

Of the 107 patients, 45 patients received intensive 

treatment, 44 non-intensive treatment and 19 pa-

tients received palliative treatment.

 Of the 44 patients receiving non-intensive 

treatment, 39 patients received L-DAC and 

four patients received azacitidine. Median 

 Intensive treat-

ment 

n=45 

Non intensive treatment 

L-DAC             Azacytidine 

  n=39                     n=4 

Palliative treat-

ment 

n=19 

Total 

 

n=107 

Age (years) 74 (70-89) 79 (70-89) 

 

71 (71-79) 84 (73-92) 77 (70-92) 

Female, n (%) 20 (44,44) 13 (33,33) 

 

2 (50) 6 (31,58) 41 (38,32) 

Survival* (months) 2,89 (0,13-49,97) 5,32 (0,46-38,43) 

 

6,37 (0,03-29,53) 1,77 (0-12,39) 3,39 (0-49,97) 

Admission days 30 (0-103) 21 (0-64) 

 

18 (1-65) 7 (0-38) 20 (0-103) 

Death during ad-

mission, n (%) 

 

25 (55,55) 14 (35,90) 3 (75) 11 (57,89) 53 (49,53) 

Outpatient visits 4 (0-26) 8 (0-32) 

 

16 (0-24) 2 (0-15) 5 (0-32) 

Blood transfusions 2 (0-25) 5 (0-15) 

 

6 (1-15) 3 (0-18) 4 (0-25) 

Thrombocyte pools 1 (0-18) 

 

1 (0-14) 2 (0-23) 1 (0-5) 1 (0-23) 

Table 2: Overview of results *time from diagnosis to death 

F igure 1:  F lowchart  o f  exc lus ion process  
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age was 77 years, and 41 patients were 

women.   

Patients receiving intensive treatment had a 

median survival of 2,89 months and 30 ad-

mission days in the last 180 days of their 

lives. 25 patients died during admission. 

This group received a median of four outpa-

tient visits, two blood transfusions and one 

thrombocyte transfusion.  

Patients in the non-intensive group received 

either L-DAC og azacitidine. Survival was 

5,32 months and 6,37 months for L-DAC 

and azacitidine, respectively. Patients receiv-

ing L-DAC had a median of 21 days admit-

ted to the hospital in the last 180 days of 

their lives and 14 patients died in hospital. 

For the azacitidine group, median admission 

days was 18 in the last 180 days and three 

patients died during admission. The L-DAC 

group had a median of eight outpatient visits, 

five blood transfusions and one thrombocyte 

transfusion. For azacitidine, median outpa-

tient visits were 16, six blood transfusions 

and two thrombocyte transfusions.  

In the palliative group, survival was 1,77 

months. Median admission days in hospital 

was seven. 11 patients died during admis-

sion. Patients receiving palliative treatment 

had a median of two outpatient visits, three 

blood transfusions and one thrombocyte 

transfusion. 

VALIDATION OF DATA 

It was expected that patients who received 

intensive chemotherapy would receive a 

minimum of two to three thrombocyte 

transfusions and a minimum of one erythro-

cyte transfusion each week, however for a 

number of patients in this study, few or no 

transfusions were registered. This must be 

due to a lack of registrations, as intensive 

chemotherapy is highly myeloablative, re-

sulting in severe bleeding if not given re-

placement transfusions. When receiving ei-

ther azacitidine or L-DAC a new course of 

treatment is administered every fourth week. 

Without treatment the illness would pro-

gress, resulting in death. In this study, not all 

patients receiving L-DAC or azacitidine had 

a new treatment course administered every 

fourth week. Figure 3 shows a treatment in-

terval of almost eight weeks. Some patients 

had even greater intervals amid treatments. 

This is considered as wrongful registration. 

Unlike patients receiving intensive chemo-

therapy, blood products are not given sys-

temically, as the bone marrow is not as sup-

pressed, when receiving non-intensive chem-

otherapy. The need for transfusions is there-

fore determined individually and registration 

regarding this matter cannot be validated. 

 

As a result of unreliable data, statistical anal-

ysis was not performed, as this study does 

not want to provide inaccurate data regard-

ing the problem at hand.  
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DISCUSSION  

In this retrospective study we investigated 

the burden of hospital admissions, transfu-

sions, and outpatient visits in elderly AML-

patients during the last 180 days of life. We 

found a numeric difference in hospital ad-

missions and outpatient visits according to 

treatment intensity. Patients in the intensive 

treatment arm had the highest number of ad-

missions days, with a median of 30 days, 

whereas patients receiving L-DAC, aza-

citidine and palliative treatment had a me-

dian of 21 days, 18 days and 20 days of their 

last 180 days of life, respectively. Further-

more, patients in the intensive treatment arm 

had fewer outpatient visits, a median number 

of four, compared to the other treatment 

groups, which might be due to the higher 

number of admission days seen in this group. 

Most outpatient visits are discovered in the 

azacitidine arm with 16 visits during the last 

180 days of life.  
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In the past 10 years, treatment administration 

has been reorganized to an outpatient setting. 

Patients receiving azacitidine and L-DAC 

are now taught to self-administer injections. 

Furthermore, a change in the production of 

azacitidine has prolonged the durability from 

eight hours to 22 hours, meaning patients 

can collect their medicine for two days per 

visit instead of collecting medicine each 

day.18 The abovementioned, may explain the 

greater amount of outpatient visits in the aza-

citidine group. 

Not only has administration in azacitidine 

changed in the past decade, also intensive 

chemotherapy no longer requires hospitaliza-

tion in all cases. Eligible candidates receive 

intensive chemotherapy at home by a medi-

cine pump.19 This administrative develop-

ment reduces admission days for patients re-

ceiving intensive treatment, while increasing 

outpatient visits as the pump needs to be re-

filled daily. In some instances, this will not 

affect the amount of admission days or out-

patient visits as this study merely investi-

gates the last 180 days of patients’ lives, and 

some will have ended treatment beforehand. 

Other studies have investigated the admis-

sion days for patients from date of diagnosis 

until death or end of follow-up.15,20 These 

studies revealed more admission days for pa-

tients in the intensive treatment arm. Lao et. 

al. compared admission days in patients who 

received intensive chemotherapy to those 

who received azacitidine and best supportive 

care. Patients receiving azacitidine had fewer 

admission days than the other two groups, 

but no investigation of outpatient visits was 

made. They also lacked data on patients 

receiving L-DAC.20 Another study by El-Ja-

wahri compared patients who received inten-

sive treatment and non-intensive treatment 

(azacitidine, L-DAC, and single agent ther-

apy on a clinical trial). Patients in the inten-

sive group spent more time admitted to the 

hospital and were more likely to be admitted 

to the intensive care unit. However, they 

spent less time as outpatients.15 This corre-

lates with the findings of the current study.15,20  

The interval between diagnosis and death varies 

between each patient, this is accounted for in the 

studies by Lao et al and El-Jawahri et al.. Lao et. 

al. compares admission days per patient year, 

and El-Jawahri et al. calculates time from diag-

nosis to death used in the hospital in percent-

ages. This enables them to compare the treat-

ment groups in each study more precisely. 

Our study only compares the median admis-

sion days and outpatient visit of the groups 

and does not account for differences in the 

patients' length of life.  

Though it is impossible to comment on the 

OS of each group, being that long-term sur-

vivors were excluded in the study, the poor-

est survival was found in the intensive treat-

ment arm. The median was 2,43, 3,48 and 

0,5 months higher in the L-DAC-, aza-

citidine- and palliative-arm respectively, 

which was unexpected. It was discovered 

that some patients died within a few days of 

receiving the diagnosis and the first course 

of treatment. This group of patients had a 

higher representation in the intensive treat-

ment arm, which might explain the lesser 

survival in this arm. It could have been con-

sidered to exclude patients who died within 

the first week of diagnosis, since it may be 
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assumed that the cause of death might be an 

effect of the disease and not the treatment. 

However, this has not been practiced in other 

studies. 

DISCUSSION OF METHODS 

Data was obtained through the BI-unit in the 

Region of Northern Jutland, a register with 

information from patient charts used for ad-

ministrative purposes. Received data con-

tained codes of treatment and diagnosis, 

dates of admission and discharge, and dates 

of outpatient visits. However, during data 

management, several problems came to at-

tention. The treatment code “Basic cytostatic 

treatment” was present multiple times. Treat-

ment pattern of this group was analyzed by 

the authors and a chief physician of the De-

partment of Hematology at Aalborg Univer-

sity Hospital to classify the treatment arm, 

however for some patients this was not pos-

sible. Furthermore, treatment codes differed 

from clinical practice (Figure 2+3), making 

the received data unreliable.  The data from 

the BI-unit could have been validated if per-

mission to access the patient charts had been 

granted, this was, however, denied three 

times. Meanwhile data extracted from the 

BI-unit cannot be used exclusively. 

Register based research has several ad-

vantages, as one may yield a considerable 

population without selection bias. However, 

the researchers have no influence in the out-

comes available in the register, giving this 

study certain limitations. To examine the 

given research question, it would have been 

beneficial to examine quality of life, whether 

patients were referred to a palliative care 

unit, and also examine the disease and pa-

tient characteristics such as cytogenetics, 

comorbidities etc. This information was not 

present in the used register. 

Furthermore, the method does not 

acknowledge that some patients change 

course of treatment or achieve CR, meaning 

the first line of treatment might not have af-

fected the last 180 days of the patient's life.  

Some of the above-mentioned limitations 

could have been solved by going through pa-

tient charts, while others would demand an-

other way of conducting the study. 

Another option to investigate the effects of 

treatment intensity on AML patients, would 

be to conduct a randomized controlled trial 

(RCT). By doing so, the treatment groups 

would be comparable, and data on quality of 

life could be obtained. However, for the pro-

ject at hand, it would not be possible due to 

the time limit. The project period was 4 

months; therefore, the follow-up period 

would be too short to make any conclusions. 

Furthermore, the yearly incidence of AML in 

Denmark is approximately 250, why only a 

few patients would be able to participate in 

this study.2 

Additionally, a RCT could be considered un-

ethical, due to the fact that intensive chemo-

therapy is the sole treatment given with the 

intention of achieving CR, meaning patients 

eligible to receive intensive chemotherapy 

could lose their chance of recovery, if placed 

in the non-intensive group.10 A study by 

Wheatley et al. tried to randomize patients 

between the intensive and non-intensive 
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group, to examine which patients would ben-

efit from intensive therapy, however only 

eight patients were randomized between the 

two treatment arms, as patients chose or 

were assigned to one of the treatment groups 

by their clinicians.21 Minding this, it would 

be difficult to conduct a RCT, as both pa-

tients and psysicians are unwilling to sign up 

patients for randomization. 

A prospective trial, without randomization, 

would be another approach. Patients would 

be assigned to each treatment group by their 

physician, eliminating the ethical dilemma of 

a RCT, while being able to collect the same 

amount of data. The short project period 

would, however, remain a limitation. Fur-

thermore, this method may create a selection 

bias, as patients in the intensive treatment 

group often have better prognostic factors.9 

Otherwise, data could have been obtained 

through RKKP (The Regions Clinical Quality 

Program), where the Danish database of 

Acute Leukemia and Myelodysplastic syn-

drome are registered. The Danish hematolo-

gists are obligated to report each case of AML 

and which treatment is given. Data on patients 

receiving intensive treatment is well-reported 

and therefore reliable, however it has only 

been common practice to report treatment 

with L-DAC and azacitidine in the past few 

years. Hospital admissions, outpatient visits, 

transfusions, and referral to palliative care fa-

cilities are, however, not registered in RKKP, 

which are the primary outcomes of this 

study.  

 

The abovementioned methods may have 

helped to clarify the question at hand, as the 

current method resulted in unreliable data. 

Therefore, no conclusions on the subject can 

be drawn and further investigation is needed, 

since end-of-life care is poorly enlightened in 

the literature. 

Moreover, a validation study of the infor-

mation obtained from the BI-unit is recom-

mended before using the data for other future 

studies.  
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