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                        ORIGINAL ARTICLE    

 Why is intravenous chemotherapy cancelled and how often. Could it 
be prevented? A prospective analysis of all planned and given 
intravenous anti-tumor treatments at the Department of Oncology, 
Karolinska University Hospital, Stockholm during one month      

    STINA     FUENTES     &         JAN-ERIK     FR Ö DIN    

  Department of Oncology, Karolinska University Hospital, Stockholm, Sweden                             

  ABSTRACT 

  Background.  Chemotherapy and targeted drugs are important tools in the treatment of malignant diseases. A number 
of the planned treatments are cancelled late which is a great challenge for the clinic to minimize in order to prevent the 
risk for misused resources. The aim of this study was to analyze the frequency and reasons for late ( �   48 hours) cancel-
lations and also to get an overview of all intravenous medical anti-cancer treatment at the clinic.  
  Material and methods.  During four weeks in October 2010 all patients with intravenously administered chemo-
therapy and/or targeted drugs were registered at the Department of Oncology, Karolinska University Hospital. The 
survey comprehends the vast majority of all such treatment for solid tumors in adult patients in the Stockholm region 
with two million inhabitants. All bookings and late cancellations including their reasons were recorded. Diagnoses, 
treatment indication, line of treatment and survival, in particular short term survival, were analyzed. 
  Results.  Almost 3000 bookings for 1460 patients were included and 13% were cancelled late. Patient detoriation 
was the dominating cause for late cancellation in patients with palliative treatment (59%), while hematological toxic-
ity was most common in the adjuvant group (42%). The most common treatment indication was palliative (62%). Of 
the palliative treatments, 95% where given in the fi rst to third treatment line. Breast cancer (31.9%) and colorectal 
cancer (29.9%) were the two most common diagnoses. Seventy-one patients (4.9%) died within two months after the 
treatment. 
     Conclusion.  A more careful selection and monitoring of the patients might reduce the number of late cancellations 
due to patient detoriation. To record performance status (PS) as a routine for all patients might be helpful in that proc-
ess. If the number of late cancellations could be reduced, resources at the clinic could be used more effi ciently. 

 Medical treatment with chemotherapy and targeted 
drugs is one of the cornerstones in the treatment of 
malignant disease. With the large number of patients 
that comes every day to the clinic for such therapy 
the process needs to be effective. A number of 
planned treatments are cancelled late which creates 
a challenge to the effectiveness. In order to describe 
the size of the problem at the clinic and to analyze 
the reasons why a treatment was cancelled late, this 
study was launched. A further aim was to get a full 
view of all intravenous treatments with chemother-
apy and targeted drugs and to categorize them in 
diagnoses, indications and in the case of palliative 
treatment also in treatment line. It is frequently 

stated that treatment is maintained too long in the 
palliative setting and that chemotherapy is adminis-
tered even shortly before death. This might cause 
adverse effects without any gain in survival or quality 
of life (QoL). To address this question, survival was 
analyzed. 

 Stockholm, with a population of approximately 
two million inhabitants, has one oncological clinic 
only, the Department of Oncology at Karolinska 
University Hospital. The clinic is operating in three 
different hospitals, Danderyd Hospital (DH), Radi-
umhemmet in Solna (RH) and South General Hos-
pital (SH). The clinic has four 24-hours wards with 
all together 72 beds and four-day care units with the 
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capacity to treat approximately 150 patients per day, 
Monday through Friday. Hematological malignan-
cies are treated at the Department of Hematology 
and pediatric malignancies at the Department of 
Pediatrics. Thus, these malignancies are not included 
in this survey. Some patients with lung cancer, mainly 
those not given radiotherapy, are treated at the 
Department of Respiratory Medicine and Allergy. 
The number of patients treated in private institutions 
is low. Thus, this analysis includes the large majority 
of adult patients treated for solid tumors in Stockholm. 
All planned and administered treatments of 
chemotherapy and targeted drugs during four weeks 
in October 2010 at the Department of Oncology 
were included. All data were collected from the med-
ical record within the framework of an administrative 
survey, thus, no informed consent from the patients 
or approval from ethical committee was needed.  

 Material and methods 

 All patients that were planned to receive an intrave-
nous treatment with chemotherapy and/or targeted 
drugs during a four-week period in October 2010 
were registered in this survey. Patients with oral treat-
ment only were not included. The patients were iden-
tifi ed from the booking-lists in the computerized 
medical record 48 hours prior to the planned treat-
ment and again on the treatment day. With these two 
registrations it was possible to identify late cancella-
tions. From the medical record information about 
the diagnoses, treatment indication, previous treat-
ment, age and sex of the patients were collected. 
Furthermore, the treatment regimen including the 
individual drugs were also recorded. The patient ’ s 
identity was replaced with a special code number for 
anonymity. The diagnoses were grouped according to 
the administrative organization of the clinic. The 
gastro-intestinal cancer group (GI-cancer) was the 
largest and included gastric, pancreatic, biliary, gall-
bladder, intrahepatic bile duct, small intestine, col-
orectal and anal cancer. This group also included 
patients with neuroendocrine tumors (NET). The 
second largest group was breast cancer which also 
included sarcomas. The head, neck and chest cancer 
(HNC-cancer) constituted the third largest group 
including ear, nose and throat cancer, lung cancer, 
esophageal cancer, thyroid cancer, CNS-tumors and 
cancer of unknown primary (CUP). The fourth and 
fi fth groups were gynecological and urological cancer, 
respectively. 

 The treatment indications were divided in three 
categories. 1)  Curative treatment:  patients with known 
tumor where the intent is curative. This category 
includes curative, neo-adjuvant and down-staging 
treatment. In this group concomitant radiotherapy 

most frequently was applied. 2)  Adjuvant therapy:  
patients with no detectable tumor left after previous 
treatment. The aim of adjuvant therapy is to increase 
overall survival. 3)  Palliative therapy:  Patients with 
known tumors where cure is not possible and the 
purpose is to improve QoL and/or survival. A  booking  
was defi ned as one planned day of treatment. A  cycle  
was defi ned as one treatment over one or more days 
of treatment according to the treatment protocol. 
A  patient  was defi ned as the physical individual. Thus, 
one patient could have several bookings and cycles 
during the four-week period. A late cancellation was 
defi ned as a booking that was cancelled later than 
48 hours prior to the actual treatment. The time was 
chosen because with an earlier cancellation there 
might be possible to call and treat another patient, 
which is more complicated during the two fi nal days. 
The causes of cancellations were classifi ed in fi ve 
categories. 1)  Hematological toxicity : i.e. leucopenia, 
thrombocytopenia, neutropenia or anemia. 2)  Other 
toxicity : caused by previous therapy, e.g. liver, kidney 
or skin toxicity. 3)  Patient ’ s choice : e.g. the patient 
preferred to reschedule a booking. 4)  Administrative 
reasons : due to lack of routines at the clinic, e.g. lack 
of communication between the staff and the patients 
and/or their relatives so that time or date was misin-
terpreted, or if the pharmacy could not deliver in 
time. 5)  Detoriated performance status : The patient did 
not feel well, suffered from severe fatigue or symp-
tom progression. Detoriated performance status was 
interpreted by reading the medical record. The dis-
tribution of treatment regiments in the three differ-
ent hospitals was recorded and the differences were 
analyzed. Survival was analyzed two months after the 
study period, at the end of the year 2010 and again 
six and 12 months later. All data were collected and 
organized to a database created in the software pro-
gram Filemaker Pro 9.0. Survival was described by 
using the Kaplan–Meier method.   

 Results 

 During the study period 2948 bookings, correspond-
ing to 1460 patients, were recorded. Of the bookings, 
383 (13%) were cancelled late. The majority of the 
patients, 95%, receiving palliative treatment, had 
only one or two previous of palliative treatment lines. 
Urological cancer was the tumor group with the 
highest percentage of late cancellations, 24% (n    �    92). 
Followed by HNC-cancer 18% (n    �    69), GI-cancer 
14% (n    �    54), gynecological cancer 11% (n    �    42) 
and breast cancer and sarcoma 9% (n    �    34), respec-
tively. In bookings for palliative treatment, 16% 
(n    �    286) was cancelled late, compared to 9% (n    �    77) 
for the adjuvant and 8% (n    �    20) for curative 
treatment bookings. Patient detoriation was the 
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dominating cause for late cancellation, 51% (n    �    196), 
followed by hematological toxicity 29% (n    �    111), 
other toxicity 12% (n    �    46), patient ’ s choice 
4% (n    �    15) and administrative causes 4% (n    �    15). 
The reason for late cancellation varied related to 
treatment indication. In patients with adjuvant treat-
ment, 42% of the late cancellations were caused by 
hematological toxicity and 28% by patient detoria-
tion, the corresponding fi gures for patients with pal-
liative treatment were 25% and 59%, respectively 
(Table I). Before the end of 2010, i.e. two months 
after their treatment was planned, 71 (4.9%) of the 
patients had died, 67 of them were booked for pallia-
tive treatment and four for adjuvant treatment. Early 
death was most common among patients with HNC-
cancer (8%, n    �    12), followed by GI-cancer (7%, 
n    �    32), gynecological cancers (5%, n    �    10), urologi-
cal cancer (5%, n    �    5) and breast cancer or sarcomas 
(2%, n    �    12), respectively. Six months later, further 
226 patients had died and at the end of 2011 another 
168 patients had died. Survival according to treat-
ment indication is shown in Figure 1. 

 Women dominated with 70% of the patients 
compared to 30% for men. Patients in the age of 
60 – 69 years were the largest group (36%), followed 
by 50 – 59 years (23%). Only 5% of the patients were 
under the age of 40 and 22% were over the age of 
70 (Figure 2). In percentage of the bookings, GI-
cancer was the largest group (42%) followed by the 
breast cancer and sarcoma group (32%), HNC-cancer 
(11%), gynecological cancer (9%) and urological 
cancer (6%), respectively (Table II). The treatment 
indication was palliative in 62%, adjuvant in 29% 
and curative in 9% of the bookings. The palliative 
bookings were distributed with 63% in fi rst line, 22% 
in second line and 10% in third line. The distribution 
in treatment lines varied substantially between the 
diagnoses. Urological cancer (82.6%) followed by 
GI-cancer (73.6%) had the highest proportion 
treated in fi rst line palliative treatment, while 

gynecological cancer (22.1%) followed by HNC-
cancer (15.3%) registered the highest fi gures in third 
line (Supplementary Table I, to be found online at 
http://informahealthcare.com/doi/abs/10.3109/
0284186X.2014.990108). Only 5%(n    �    48) were in 
later (4th – 7th) lines of treatment. Of these, 24 had 
breast cancer, 18 gynecological cancers, four GI-
cancer and two with HNC-cancer. To exemplify the 
diversity and how heterogeneous the group of onco-
logical patients is, it was noticed that one patient with 
breast cancer was treated with pegylated doxorubin 
(6th line) and she was alive one year later. Another 
patient with gynecological cancer was treated with 
doxorubicin (7th line). That patient died less than 
two months after her last treatment. One patient, 
with adjuvant treatment, was over 90 years old in 
2010. That patient suffered from an aggressive kind 
of parotid cancer and received adjuvant cetuximab 
in combination with radiotherapy after surgery. That 
patient was alive without relapse 28 months after 
completed adjuvant treatment. Of the 48 patients, 
treated in fourth to seventh line, 41 (85%) were alive 
after two months, 30 (63%) after eight months and 

  Figure 1.     Survival according to treatment indication.  
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  Figure 2.     Age distribution of patients (total 1460 patients).  

  Table I. Late cancellations of bookings (number and %) in relation 
to treatment indication, total and according to reason of 
cancellation.  

Late 
cancellations

All
  (n    �    2948)
383(13%)

Adjuvant
  (n    �    855)
77(9%)

Curative
  (n    �    265)
20(8%)

Palliative
  (n    �    1828)
287(16%)

Cause n % n % n % n %

Detoriated 
performance

196 51 22 28 7 35 168 59

Hematological 
toxicity

111 29 32 42 7 35 71 25

Other toxicity 46 12 9 12 6 30 32 11
Patients choice 15 4 8 10 0 7 2
Administrative 

reasons
15 4 6 8 0 9 3
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23 (48%) after 14 months respectively (Figure 1). 
The majority of the bookings were to the four-day 
care units and only 2.5% (n    �    71) were planned to 
be administered in one of the 24 h ward. From the 
bookings for single or combination treatments a total 
of 4538 individual drugs could be identifi ed, fl uorou-
racil was the most common drug (939 bookings), 
followed by cyclophosphamide (469 bookings), epi-
rubicin (428 bookings) and paclitaxel (381 book-
ings). Trastuzumab (314 bookings), was the most 
used targeted drug (Table III). The choice of treat-
ment regimen varied between the three hospitals and 
in a sub-analysis of the two largest tumor groups, i.e. 
GI-cancer and breast cancer, the differences was 
analyzed. In GI-cancer the most common treatment 
at RH was gemcitabine single agent (15% of the 
bookings). In the two other hospitals fl uorouracil in 
combination with irinotecan was the most common 
treatment regimen, either alone (SH, 18% of the 
bookings) or in combination with bevacizumab (DH, 
18% of the bookings) (Supplementary Table II, to be 
found online at http://informahealthcare.com/doi/

abs/10.3109/0284186X.2014.990108). In patients 
with breast cancer, trastuzumab alone, given every 
third week, was by far the most common treatment 
in all hospitals, 25 – 27%. This refl ects its large use in 
adjuvant therapy (67.5% of the trastuzumab-
bookings). Paclitaxel weekly as a single agent was 
more commonly used at SH, (14% of the bookings), 
whereas the second most common therapy at DH 
was FEC-75 (12% of the bookings) Furthermore, 
there was a considerable difference between the hos-
pitals in the use of vinorelbine as single-agent, at RH 
it was top two (12% of the bookings) while it was 
rarely used at SH (2% of the bookings) and not at 
all at DH (Supplementary Table III, to be found 
online at http://informahealthcare.com/doi/abs/
10.3109/0284186X.2014.990108).   

 Discussion 

 It is a challenge for the clinic that 13% of the treat-
ments are cancelled within 48 h before the scheduled 
time. Patient detoriation is the dominating cause and 

  Table II. Diagnoses, bookings and patients.  

Diagnose-group and diagnoses
Number 

of bookings Bookings   %
Number 

of patients Patients   %

GI-cancer
 Colorectal cancer 880 29.9 297 20.3
 Pancreatic cancer 180 6.1 76 5.2
 Gastric cancer 77 2.6 26 1.8
 Anal cancer 15 0.5 9 0.6
 NET 15 0.5 3 0.2
 Other diagnoses 60 2.0 23 1.6
 Total 1237 42 434 29.7

Breast cancer and sarcomas
 Breast cancer 939 31.9 586 40
 Sarcomas 4 0.1 1 0.07
 Total 943 32 587 40.07

HNC-cancer
 Lung cancer 106 3.6 48 3.3
 Esophageal cancer 51 1.7 27 1.8
 Ear, nose, throat cancer 99 3.4 34 2.3
 Malignant melanoma 25 0.8 21 1.4
 CUP 32 1.1 13 0.9
 Other diagnoses 10 0.3 9 0.6
 Total 323 11 152 10.3

Gynecological cancer
 Ovarian cancer 140 4.7 101 6.9
 Abdominal cancer 34 1.2 27 1.8
 Cervical cancer 26 0.9 16 1.1
 Other diagnoses 58 2 41 2.8
 Total 258 9 185 12.6

Urological cancer
 Prostate cancer 70 2.4 55 3.8
 Urinary bladder cancer 60 2.0 25 1.7
 Testicular cancer 38 1.3 16 1.1
 Other diagnoses 19 0.6 6 0.4
 Total 187 6 102 7

Total 2948 100 1460 100
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explains 51% of the late cancellations. In bookings 
for palliative treatment this fi gure rises to 59%, com-
pared to 35% for curative and 28% for adjuvant 
treatments. Could these numbers be reduced? 
A close monitoring to reveal if the patient develop 
unacceptable toxicity or signs of tumor progression, 
both indications for stopping the therapy, could be a 
possibility. One can hypothesize that an optimal and 
close monitoring would detect these symptoms ear-
lier and the decision to cancel the treatment could 
thereby be made earlier than the last two days. 
Unfortunately PS is not routinely stated in the medi-
cal record, thus it was not possible to analyze. If the 
recording of PS signifi cantly is improved it might 
serve as a tool to select patients in need of a closer 
monitoring during therapy. One of the great chal-
lenges in clinical oncology is to fi nd the right balance 
between starting and continuing anti-tumor therapy 
and recommending best supportive care. 

 Late cancellation of treatment is not a topic fre-
quently addressed in the literature. An Indian study 
showed that 16.2% of the elective operating bookings 
in a general surgical discipline were cancelled late 
due to the fact that the patient did not turn up on 
the scheduled day [1]. A fully informed patient about 
practicalities before the treatment and the prepara-
tions is of course necessary. As could be expected, 
patients in the age of 50 – 79 dominated and consti-
tuted 77% of all patients. Younger patients ( � 50) 
represent 20% of the patients, which corresponds 
well to the relatively low cancer incidence in this age 
group, 6.9% of all male cancer and 13.2% of all 
female cancer in Sweden [2]. Cancer incidence 
increases with age and patients 80 years or older rep-
resent 20.1% of all male cancer and 21.7% of all 

female cancer. However, in this survey they only rep-
resent 3% of the patients (Figure 2) which refl ect the 
limited possibilities, due to higher risk of toxicity, for 
chemo- and targeted drugs in high age. It is also 
more likely that elderly patients do not come to an 
oncological clinic at the fi rst place or that oncologists 
and the patient himself hesitate in starting anti-
cancer treatment [3,4]. The reason for that is dis-
cussed previously [3] and one reason for not treating 
elderly patients could be that chronological age 
instead of global health status is the argument for not 
treating a patient, although that is not clear. The 
three diagnoses with highest incidence in Sweden are 
prostate (15.7%), breast (14.9%) and colorectal 
(11.1%) cancer [2]. The corresponding fi gures in 
this study are quite different, prostate (2.4%), breast 
(31.9%) and colorectal (29.9%). Breast cancer has a 
very long tradition of medical treatment and there 
are many possibilities in choosing different kinds of 
anti-tumor therapy [5]. Medical treatment of 
colorectal cancer has undergone a fast development 
since the late 1980s when it was almost non-existent 
[6]. Prostate cancer, however, was highly underrep-
resented in number of bookings indicating that few 
patients were offered intravenous treatment in 2010. 
Access to effective oral treatment is an important 
explanation, and that the possibilities for chemother-
apy was not that common in 2010, something that 
has changed until present day [3,7]. Palliative treat-
ment was the indication for 62% of the bookings. 
This refl ects the increasing possibilities to improve 
quality of life and to prolong survival in patients even 
when cure is not possible. Where after, the medical 
improvements become available this fi gure can be 
expected to increase further. The variation between 

  Table III. The most common drugs used in 2948 booked treatments.  

Cytotoxic drug Targeted drug

Number of 
treatments where the 

drug is included
(%) of the 

drugs
(%) of the 
bookings

Fluorouracil 939 20.7 31.9
Cyclophosphamide 469 10.3 15.9
Epirubicin 428 9.4 14.5
Paklitaxel 381 8.4 12.9

Trastuzumab 314 6.9 10.7
Docetaxel 286 6.3 9.7
Irinotecan 271 6.0 9.2
Gemcitabine 245 5.4 8.3
Karboplatin 233 5.1 7.9
Oxaliplatin 216 4.8 7.3

Bevacizumab 184 4.1 6.2
Doxorubicin 157 3.5 5.3
Cisplatin 153 3.4 5.2

Cetuximab 120 2.6 4.1
Vinorelbine 79 1.7 2.7
Further 9 drugs 63 1.4 2.1

Total number of drugs 4538
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disease with chemotherapy [10]. Recently, a study 
from Norway [11] described the situation in their 
region where 10% of the patients received chemo-
therapy earlier than 30 days before end of life. PS 
and lab parameters, CRP and albumin, were included 
variables trying to identify parameters that could 
help the physician predicting prognosis, a diffi cult 
but necessary work [12]. Frigeri et   al. [13] studied 
231 patients with advanced pancreatic cancer receiv-
ing chemotherapy close to death to fi nd clinical or 
laboratory factors that could predict shorter survival. 
None of the measured factors were signifi cant in a 
multivariate analysis. Physicians in general are inac-
curate in predicting prognosis for the patients [14]. 
The Glascow Prognostic Score, based on those labo-
ratory parameters mentioned before, CRP and 
albumin concentration, has been suggested as a help-
ful tool [15]. A presentation, not published, at the 
Annual General Meeting of the Swedish Society of 
Medicine in 2006 oncologists presented a study con-
sisting 100 patients when the physician was asked to 
predict probability of response of planned treatment, 
fi rst line metastatic colorectal cancer. The result was 
that the physician actually was accurate in predicting 
which patient who was going to respond to the ther-
apy initiated [16]. Bigger and randomized studies are 
important to show what and when the physician can 
predict prognosis and what objective measurements 
that could be helpful in that process. In a Canadian 
register study it was shown that 22.4% of the patients 
had indication of aggressive cancer treatment during 
last 14 days of life. Furthermore, this fi gure increased 
during the study period 1993 – 2004 [17]. In our sur-
vey, only 4.9% of the patients died within two months, 
indicating that the problem seems to be minor. 
Recently, another survey, also from Stockholm, 
showed that, in their population of 346 patients, 54% 
received oncological treatment and 32% were given 
treatment also during their last month of life [18]. 
Oral treatment was more common for the patients 
treated close to death and since oral treatment was 
not included in this survey it might, at least partly, 
explain the difference. Best supportive care and/or 
hospice care should be introduced earlier for some 
patients. It is important to have that discussion with 
patients suffering from incurable cancer. This is also 
the recommendation from The Swedish National 
palliative Group in the national guidelines [19]. 
A study from the US including 2155 patients 
describes that 73% of the patients with stadium IV 
lung cancer or colorectal cancer received an end-of-
life discussion with a physician, but only 27% of 
them were performed by an oncologist. The most 
common place for that dialogue to take place was in 
the Emergency ward [20]. The US Guidelines rec-
ommend that physicians bring up an end-of-life talk 

different diagnoses in treatment line distribution is 
substantial. This might be explained by varying 
tumor biology and availability of treatments. Hema-
tological toxicity is one of the most common side 
effect from chemotherapy and caused nearly one 
third (29%) of all the late cancellations. In adjuvant 
(42%) and curative (35%) therapy these fi gures are 
and should be substantial, otherwise the treatment 
must be considered as under dosed. In our study 4% 
of the late cancellations were due to patient ’ s choice 
and a similar fi gure due to administrative reasons. 
These fi gures are low but do still emphasize the 
importance of a close communication with the patient 
to reduce late changes. 

 The medical development is fast and encouraging 
with many new drugs being introduced and leading 
to improvements in clinical outcome. However, our 
oldest drugs, i.e. fl uorouracil and cyclophosphamide 
are unchallenged as the most used ones, indicating 
that new drugs are used rather as a compliment than 
as a replacement (Table III). Vinorelbine is recom-
mended as a palliative treatment in breast cancer [5]. 
A great variability in the use of vinorelbine between 
the three hospitals was seen. At RH 12% of the breast 
cancer bookings constituted vinorelbine compared to 
none at DH. However, vinorelbine is also available 
with an oral formulation which might have been 
used. Since oral treatment was not included in the 
survey the difference cannot fully be explained. The 
patient selection is crucial and criticism is often 
heard that oncologists tend to overuse medical treat-
ment in a terminal phase of malignant disease. How-
ever, in this survey, 95% of the patients with palliative 
treatment were treated within the fi rst three lines of 
therapy. Only 73 patients were given treatment in 
their fourth to seventh line of treatment. Further-
more, this group of patients did not have a survival 
very different from those treated in fi rst to third line, 
indicating a reasonable patient selection (Figure 1). 
It can be completely wrong to start fi rst line treat-
ment in a detoriated patient with a less chemo-sensitive 
disease and the right decision to start seventh line 
treatment in a fi t patient who earlier demonstrated a 
highly chemo-sensitive disease. This illustrates the 
oncologists everyday struggle  –  how do I know that 
my patient benefi t from the treatment? In our study, 
71 patients died within two months after treatment 
was planned and that is also a challenge to reduce 
these numbers. Earlier studies have enlightened the 
problem in starting anti-tumor treatment too close 
to death, which might be in confl ict with enrollment 
to a palliative care unit [8,9]. It was shown in another 
study that patients with advanced non-small cell lung 
cancer (NSCLC) were less likely to receive hospice 
care but gained nothing in survival when treated in 
a late phase (closer than 14 days to death) of the 
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with all patients when life expectancy is less than one 
year [21]. 

 This work emphasizes the need of a regular 
monitoring of the therapy practice. Thereby can 
changes and differences be detected, analyzed and 
form a fundament for a constant treatment discus-
sion and harmonization. This process is increasingly 
important in the light of the many new therapies 
emerging and increasing fi nancial restrictions. 
The computerized system for prescription of 
chemotherapy, which has been introduced at the 
clinic during 2012 and 2013, will probably give this 
opportunity. The costs due to late cancellations 
were not analyzed in this survey. However, every 
treatment being cancelled late is a disappointment 
for that patient who was not prepared and further-
more there is a risk that resources are wasted instead 
of used for another patient, anxiously waiting to start 
treatment.                  
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