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Abstract

Background/Aim. Cancer, one of the leading causes of
mortality in the wotld, imposes a substantial economic bur-
den on each society, including Serbia. The aim of this study
was to evaluate the major cancer cost drivers in Serbia.
Methods. A retrospective, in-depth, bottom-up analysis of
two combined databases was performed in order to quantify
relevant costs. End-of-life data were obtained from patients
with cancer, who deceased within the first year of the estab-
lished diagnose, including basic demographics, diagnosis,
tumour histology, medical resource use and related costs,
time and cause of death. All costs were allocated to one of
the three categories of cancer health care services: primary
care (included home care), hospital outpatient and hospital
inpatient care. Results. Exactly 114 patients were analyzed,
out of whom a high percent (48.25%) had distant metasta-
ses at the moment of establishing the diagnosis. Malignant
neoplasms of respiratory and intrathoracic organs were lead-
ing causes of morbidity. The average costs per patient were

Apstrakt

Uvod/Cilj. Maligna oboljenja jedan su od vodecih uzroka
smrtnosti u svetu, cije leCenje ima veliki finansijski uticaj na
budZete zdravstvenih sistema svakog drustva, ukljucujuci St-
biju. Cilj ovog rada bio je da se odredi strukutura najvecih
troskova tokom lecenja obolelih od karcinoma u Srbiji. Me-
tode. Retrospektivna analiza baze podataka tipa “odozdo-
nagore” sprovedena je da bi se kvantifikovali relevantni tros-
kovi. Analizirani su podaci bolesnika koji su preminuli tokom
prve godine nakon postavljanja dijagnoze: demografski poda-
ci, dijagnoza, histologija tumora, troskovi upotrebe svih me-
dicinskih usluga, vreme i uzrok smrti. Svi troskovi su pridoda-
ti jednoj od tri kategotije le¢enja: primarna, vanbolnicka i bol-

significantly different according to the diagnosis, with the
highest (13,114.10 EUR) and the lowest (4.00 EUR) ones
observed in the breast cancer and melanoma, respectively.
The greatest impact on total costs was observed concerning
pharmaceuticals, with 42% of share (monoclonal antibodies
amounted to 34% of all medicines and 14% of total costs),
followed by oncology medical care (21%), radiation therapy
and interventional radiology (11%), surgery (9%), imaging
diagnostics (9%) and laboratory costs (8%). Conclusion.
Cancer treatment incurs high costs, especially for end-of-life
pharmaceutical expenses, ensued from medical personnel
tendency to improve such patients’ quality of life in spite of
nearing the end of life. Reimbursement policy on mono-
clonal antibodies, in particular at end-stage disease, should
rely on cost-effectiveness evidence as well as documented
clinical efficiency.

Key words:
health care costs; serbia; carcinoma; drug therapy;
antibodies, monoclonal; terminal care.

nicka nega. Rezultati. Analizirana su 114 bolesnika, pri ¢emu
su najvedi deo ¢inili bolesnici sa prisutnim udaljenim metasta-
zama u trenutku postavljanja dijagnoze (48,25%). Vodedi uz-
rok smrtnosti bili su maligniteti respiratornih organa. Prosecni
troskovi po bolesniku bili su znacajno razliciti u odnosu na
vrstu karcinoma, pri ¢emu su najveéi troskovi zabelezeni kod
bolesnica sa tumorom dojke (13 114,10 EUR), a najnizi kod
bolesnika sa melanomom (4,00 EUR). Najve¢i finansijski uti-
caj na ukupne troskove odnosio se na lekove, 42% (medu
njima, troskovi za monoklonska antitela iznosili su 34% sred-
stava, ili 14% u odnosu na ukupne troskove), zatim troskovi
za medicinsku negu u onkologiji (21%), terapiju zracenjem i
intervencijsku radiologiju (11%), hirurgiju (9%), dijagnostiku
snimanjem (9%) i laboratorijske troskove (8%).
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Zaklju¢ak. Lecenje obolelih od katcinoma ukljucuje velike
troskove, posebno za lekove za bolesnike u terminalnom sta-
dijumu bolesti, uz nepredvidiv ishod lec¢enja. Unapredivanjem
i finansiranjem programa za ranu detekciju bolesti i odgovara-
jucom politikom refundiranja na nacionalnom nivou (npr.
troskova lecenja monoklonskim antitelima) moglo bi se oce-

kivati viSe koristi i manje ekonomskog opterecenja drustva
troskovima za lecenje malignih oboljenja.

Klju¢ne reéi:
zdravstvena zastita, troSkovi; srbija; karcinomi; leCenje
lekovima; antitela, monoklonska; nega, terminalna.

Introduction

Cancer is one of the most important world public he-
alth concerns and the leading cause of mortality in the de-
veloped world '. Tt is estimated that the number of global
cancer deaths will increase from 7.4 million in 2004 to 11.8
million in 2030 2. In the European region, mortality of can-
cer amounted for 166 per 100,000 inhabitants, in the year
2008, and the number of cancer cases will probably increase
for 40% in most of these countries, in 2015>* High
mortality rates were also observed in the rest of the world,
with the exceptions of South-East Asia and South-
Mediterranean Region, where mortality rates of cancer in the
year 2008 amounted for 125 and 127 per 100,000 inhabitants,
respectively °.

Recent Serbian history and its geographical location
determine its, to some extent, peculiar situation at the Con-
tinent. In the last three decades, several ecological acci-
dents occurred in the region, starting with Chernobyl disas-
ter. Military conflicts, involving problems of depleted ura-
nium during NATO bombing campaign, post-war
syndrome and problems of post-communist society, which
led to elevated levels of anxiety and mood disorders in ge-
neral population °, probably significantly contributed to ri-
sing cancer incidence rates in some malignant neo-
plasms ®. In the nation-wide population-based cancer data
for Serbia, a significant increase in overall cancer incidence
and mortality within the observed 10-year period (1999-
2009) was found, as well as the alarmingly high mortality
rates in Serbia compared to the rest of Europe . In the
2009, cancer mortality rate amounted 181.1 for men and
113.8 for women, per 100,000 inhabitants. In the same peri-
od, lung cancer showed the highest incidence rate among
men, achieving 70.8/100,000 among male population, and
the most common cancer among women was breast cancer,
with the same incidence rate among female population’.
Furthermore, lung cancer is the fourth of ten most common
causes of death by disease, gender and age among the Serbi-
an population in 2012 *.

Malignant diseases impose a substantial economic burden
on each society. According to the US National Institute of He-
alth, Americans spent 77.4 billion dollars for direct medical
costs for cancer care, in the year 2008 °. There are published es-
timates that one third of all aforementioned costs of cancer trea-
tment incur in the final year of disease and almost 80% of that
amount is spent in the last month '°. In the European Union
(EU), health cancer costs reached 51 billion euro, with health ca-
re accounting for 40% in 2009 ''.

Serbian health system practice and its financing are
predominantly hospital-oriented '>. Therefore, there is necessity
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to evaluate major cancer cost drivers in order to achieve more
efficient health policy strategies.

The aim of this study was to assess major cancer cost
drivers in Serbia. Two major research questions were discus-
sed, namely whether there is a cost difference among the pati-
ents at primary care, hospital inpatient and hospital outpatient
care, as well as on the major cost drivers.

Methods
Study design and patients selection

A retrospective data base analysis was utilized in order to
answer to the relevant research questions *. An in-depth bot-
tom-up analysis of consumption patterns and service provision
expenses related to cancer diagnosis, treatment and related is-
sues was conducted from the third party payer’s perspective,
i.e. from the national Republic Fund of Health Insurance (RF-
HI). The wide proportions of costs in Serbia also comprise
out-of-pocket patients’ expenditure ¥, but these and indirect,
loss productivity related costs, remain out of the scope of this
study.

Two national cancer databases were reviewed, concer-
ning newly diagnosed patients from the Central Serbia regi-
on, which can be regarded representative of national cancer
incidence and prevalence rates '°. They were treated in the
university tertiary health care hospital, in a 2-year period
(January 1, 2010-Decembar 31, 2011). Those were RFHI da-
tabase and Oncology registry of morbidity and mortality,
provided by the Institute of Public Health of Serbia “Dr Mi-
lan Jovanovi¢ - Batut”, Belgrade. Out of the 1st database
were collected information on medical costs and consumpti-
on, and the 2nd database supplemented the clinical and epi-
demiological evidence for the same patients. In total, for
1,222 patients completed data emerged from combining both
databases. Out of them, patients were selected, who were
newly diagnosed and deceased within the observed period
(i.e. all of them deceased within the first year since the diag-
nosis was established). For some of them, discrepancy of two
databases occurred, i.e. cancer incidence date was closely
approaching the date of death, which was clarified by the
clerks in charge by data handling procedure. Due to these re-
asons and other minor lacking data, 37 cases out of 151 de-
ceased were eliminated. In total, 114 complete patient files
remained to be analysed "°.

Structure and pricing of the used recourses

Each patient received initial chemotherapy, surgical
and/or radiation treatment, according to the attending oncolo-
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gist’s recommendations following confirmed diagnosis,
malignancy stage and grade determination '°. Basic demo-
graphics, diagnosis, tumour histology and clinical stage at
diagnosis, medical recourse use, related costs, time and cause
of death were obtained for each patient. The structure of cal-
culated costs is shown in Figure 1.

The official RFHI pricelist was applied at the time of
the service provision. Exchange rates were calculated accor-
ding to average official exchange rates of the National Bank
of Serbia during the observed period (1 EUR = 100.60 RSD).
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Fig. 1 — Structure of calculated costs for the study subjects

The total health care cost of end of life care was calcu-
lated and analysed for the one of the three categories of can-
cer health care services: primary care (outside the hospital),
hospital outpatient and hospital inpatient costs for the obser-
ved patients.

Statistical analysis

Categorical variables were presented as frequencies of
certain categories, while continuous variables were summa-
rized as mean, standard deviation and 95% confidence inter-
val (CI). The significance of the difference between continu-

Committee of the University Clinical Center Kragujevac,
Serbia. Decision number 01-5978 issued on May 28, 2013.

Results

A total number of observed patients, who deceased
within the first year from the moment of establishing the diag-
nosis, were 114 (77 male and 37 female), with the mean age of
67 £ 9 years (mean + standard deviation). The greatest propor-
tions of them were patients with present distant metastasis at
the moment of establishing the diagnosis and the unstaged ma-
lignancies (48.25% and 38.60%, respectively) (Table 1).

Table 1

Patients’ distribution according to the stage of the disease at the time of establishing the diagnosis of cancer

Cancer stage at the diagnosis

Patients, n (%)

Carcinoma in situ

Cancer localized within primary tissue/organ of origin

Locally advanced malignancy

Locally advanced malignancy spreading to the nearby lymph nodes

Presence of distant metastasis
Unstaged malignancies

2 (1.75)

6 (5.26)

7(6.14)
55 (48.25)
44 (38.60)

Kovacevi¢ A, et al. Vojnosanit Pregl 2015; 72(4): 334-341.
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Most frequent morbidity causes classified according to
ICD-10 are shown in Table 2. Malignant neoplasms of
respiratory and intrathoracic organs were leading causes of
morbidity, followed by malignant neoplasms of digestive or-
gans and breast, accounting for 73% of all the cancer cases.

Table 2
Most frequent types of malignant neoplasms (MNs) causing
morbidity in patients
. . . . Patients,

Diagnosis (Diagnosis codes of ICD-10) n (%)
MNss of respiratory and intrathoracic organs (C30-
C39) 45 (39.47)
MNs of digestive organs (C15-C26) 31(27.19)
MN:s of breast (C50-C50) 7 (6.14)
MNs of female genital organs (C51-C58) 7(6.14)
MNs of urinary tract (C64-C68) 7 (6.14)
MNss of ill-defined, other secondary and unspeci-
fied sites (C76-C80) 6(5.26)
MNs of male genital organs (C60-C63) 5(4.39)
MN:s, stated or presumed to be primary, of lym-
phoid, hematopoietic and related tissue (C81-C96) 3(2.63)
MN:s of lip, oral cavity and pharynx (C00-C14) 1(0.88)
Melanoma and other MNs of skin (C43-C44) 1 (0.88)
MNss of eye, brain and other parts of central nerv-
ous system (C69-C72) 1 (0.88)

ICD - International Classfication of Diseases.

Average medical costs per patient according to the ICD-
10 diagnosis, including CI 95% limits, are shown in Figure 2.
They are significantly different among the diagnosis groups
(C* = 19307, p = 0.037). The highest cost per patient
(13,114.10 EUR) was observed in breast cancer (C50-C50),
and the lowest cost in melanoma and other malignant neo-
plasms of the skin (C43-C44) (4.00 EUR).

40.000
30.000 =
20.000

10.000

——
—i—
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-20.000 T T T
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000 128233
3.048.00 298113

Average medical costs per patient with regards to servi-
ce groups and according to ICD-10 diagnosis groups were
presented in Figure 3. These costs are significantly different
according to different kind of services (for primary care C* =
33.533, p < 0.001; hospital outpatient care C* = 51.231, p <
0.001; hospital inpatient care C* = 23.006, p = 0.011).

[ Primary care cost; C2=33.533, p<0.001
[ Hospital outpatient cost; C2=51.231, p<0.001
[JHospital inpatient cost; C2=23.006, p=0.011
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Average cost per patient (EUR)

4000

2000

Malignant neoplasms grouping according to ICD-10

Fig. 3 — Average medical cost (EUR) per patient according
to International Classification of Diseases (ICD)-10 and the
groups of services (primary care, hospital outpatient and ho-
spital inpatient care).

The ICD-10 code groups are explained in Table 2.

The greatest impact on total medical costs was observed
concerning pharmacotherapy cost. Share of pharmaceuticals
cost was 42.37% [monoclonal antibodies (MABs) amounted

—
[
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226749 206400 1.06250 621,71 4,00
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Fig. 2 — Average medical costs per patient (Eur) according to the International Classification of Diseases (ICD)-10
malignancy group. The ICD-10 code groups are explained in Table 2.
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14,52% of total costs (and 34% of all medicines cost], as
shown in Table 3.

Oncology—medical care cost amounted to 21%,
followed by radiation therapy cost and interventional
radiology, surgery, imaging diagnostics and laboratory tests
costs (Figure 4).

Average survival per diagnosis group expressed in
months is presented in Figure 5. The longest survival was
observed among the patients with malignant neoplasm of
male genital organs (C60-C63) with observed average survi-
val of 8.31 months. The shortest survival, which amounted
0.13 months, was recorded in patients with melanoma and

Table 3

Average drug acquisition cost per patient

Cost domain (EUR per patient)

Average (CI 95% lower — upper limit)

Proportion of total costs — %

Total cost
Costs of all medicines (MABs included)
Costs of MABs

(EUR)
3,481.77 (2,220.45-4,743.09) 100.00
1,475.08 (628.45-2,321.70) 4237
505.47 (-223.44-1,234.39) 14.52

MABs — monoclonal antibodies; CI — confidence interval.

i Laboratory
7.74% \

M Imaging

H Radiation
therapy
and
interventional
radiology
10.89%

M Oncology
Medical Care
21.07%

E Pharmaceuticals
(except MABs)
27.98%

H MABs
14.52%

Fig. 4 — Structure and percentage ratio of average medical costs per patient with advanced stage of carcinoma.
MABs — monoclonal antibodies.

C43-C44
C76-C80
C51-C58
C81-C96
C15-C26
C30-C39
C64-C68
C50-C50
C00-C14
C69-C72
C60-C63

4

Months

Fig. 5 — Average survival of deceased patients according to the International Classification of Diseases (ICD)-
10 malignancy group (expressed in months)
The ICD-10 code groups are explained in Table 2.
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other malignant neoplasms of the skin (C43-C44). Correlation
between survival and ICD 10 diagnosis and costs showed low
degree of correlation (r = 0.087, r = 0.134, respectively). Therea-
fter, multiple regression analysis was performed and no signifi-
cant influence of costs and ICD 10 diagnosis, as constants, on
survival (F =2.066, p = 0.132) was observed.

From our patients’ database, average end-of-life costs of
medicines for each patient were calculated (approximately
1,475.08 EUR). The results showed that about 4.4 % of the total
costs for medicines was needed for cancer related end-of-life
pharmaceutical costs during the observed period.

Discussion

Our results are in accordance with official ones, i.e.
cancer mortality in Serbia among patients with malignant
disease was highest at the age of 60 to 69 among ones with
lung cancer .

Total costs for medicines in Serbia in 2010 and 2011
amounted approximately 710 million Euro per year '®'". In
these two years, 21,139 and 21,007 people died due to all
kinds of malignant diseases in Serbia ***'.

There is an upward trend of more aggressive end-of-
life cancer treatment in the world, according to the study
performed among US patients older than 65 years **, which
is consistent with our study results. One of the observed
occurrences is a more frequent administration of
chemotherapy within the two final weeks of life, as well.
Our results correspond to these data, i.e. the most of the
expenses of patients in terminal stages of malignancies re-
sulted from hospital inpatient care, where received
chemotherapy contributed to the highest costs '°. Besides
expensive treatment options, some of the diagnostic ima-
ging procedures as well as invasive radiology procedures
have been clearly described as major cost drivers in the re-
cent findings from the region '> =,

Pharmacotherapy cost included in our analysis acco-
unted for 42.37% of all cancer related health costs per pati-
ent. Overall, health care spending for cancer care in EU re-
aches 4% of total health care expenditure, with the highest
inpatient care costs accounting for 56% of cancer related
costs. Medicines expenditure varies substantially between
countries, from 15% in Lithuania to 61% in Cyprus ''. With
regards to chemotherapy cost within the final weeks of life,
our data is in accordance with the observed worldwide
trend, resulting in a medicines share of 42% of total direct
medical costs. MABS influenced total expenditure for
pharmacotherapy with one third of value (14.52%; or 34%
of all medicines costs).

Limitations of the study

There is an apparent lack of education and awareness
contributed to underreporting of all newly cancer cases in
Serbia . In spite of all efforts to improve such practice,
such as decentralization, active data collection promotion,
informatics support, etc., there is still a large probability of
time delay for registering these patients, which might lead
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to shorter survival periods of official records compared to
the actual survival periods.

Cost data were related only to the direct medical costs
which have accrued since the diagnosis date. Although
Payer’s perspective has been adopted, substantial impro-
vement in future would present inclusion of lost
productivity related indirect costs of cancer. In case of late
diagnosed terminal stage population, calculation of prema-
ture death cost to the society, based on Grossman’s human
capital approach ** would be particularly helpful. Neverthe-
less such analysis remains out of scope or the budget for
this study.

Policy interventions needed in future

In spite of currently cutting edge medical technologi-
es, cancer treatment incurs high costs and its outcomes re-
main unpredictable . The growing need of today is im-
plementation of efficient measures in order to cut down
such costs, but to preserve an appropriate and satisfactory
health care system, in order to handle malignant diseases
successfully. One of the appropriate options is to promote
and finance cancer-screening programs. Costs of cancer
treatment rise with the disease progression and therefore al-
location of certain financial recourses to cancer screening
programs would result in lower costs and more affordable
health care.

At the European Cancer Congress 2013, data from a
large European survey was presented suggesting that colo-
rectal cancer mortality fell by 73% in men and 82% in
women in 11 European countries *°. The reduction was gre-
ater considering the population where screening rate was
higher. The same promising results were obtained from
cervical cancer screening. Unfortunately, breast and prosta-
te cancer screening has not shown such promising results.
A possible reason for those findings could be the fact that
when colorectal and cervical cancers are considered, the
screening precursor lesion is the target; therefore its remo-
val will not allow them to turn into cancer. This is not the
case for breast and prostate cancers, where screening pro-
grams simply result in early detection of such diseases and
their higher incidence. The results of our study show that
among the most frequent morbidity causes are malignant
neoplasms of digestive organs (27.19%) and female genital
organs (6.14%). Therefore, more aggressive implementati-
on of screening programs for those diseases would bring
benefits.

On the other hand, most frequent morbidity causes
were malignant neoplasms of respiratory and intrathoracic
organs and there is an urge to find another approach to re-
duce mortality and cancer costs. One of the proposals come
from the Florida Society of Clinical Oncology *’. They
suggest some measures, in order to attempt to reduce health
care costs without restricting access and reducing payments
for such care. Proposed measures consisted of implemen-
ting patient management through overall good clinical
practice, including organized and established path of disea-
se management, as well as enlargement of palliative hospi-
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ce care for patients in the final stage of the disease. As
Marsland et al. *’ further suggested, significant savings co-
uld be achieved through evidence based therapy options,
but adjusted for individual patient needs, trained personnel
to evaluate patients for treatment related toxicities and pre-
vent symptoms escalation. Therefore, it could be possible
to avoid some unnecessary hospital admissions. Discussion
between physicians and terminally ill patients concerning
less aggressive medical care would bring some more bene-
fits in terms of better quality of life outcomes and fewer
costs **

Each particular malignant entity should be reconsidered
in order to bring adequate measures for its prevention, treat-
ment and cutting costs. Serbia belongs to eastern European
middle income countries with limited public budget and reco-
urses for conducting its own health technology assessments.
Therefore policy makers have a greater need to rely on
predominantly foreign health technology assessments recom-
mendations such as National Institute for Health Excellence,
while making their own decisions. However, transferability of
a health technology assessment has limitations, especially in
oncology. Local adjustment of such data is necessary,
particularly due to services pricing, labour wages and budget
differences compared to mature economies >’

Conclusion

In a series of 114 patients who deceased within the
first year from the moment of established cancer diagnosis,
the greatest impact on total treatment costs was achieved by
medicines, with largest share of monoclonal antibodies. It
emerged mostly from medical personnel tendency to im-
prove such patients” quality of life, in spite of nearing the
end of life. It is expected that more benefit would be bro-
ught from regulatory rationalized reimbursement policy,
especially for monoclonal antibodies therapy at the end-
stage disease.
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