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Health care costs are continuously increasing. Multiple myeloma represents approximately 1% of all malignancies and 
the 5-year prevalence is 230,000 patients on average. In addition, there is an annual incidence of 3.8/100,000 in Slovakia. In 
total economic burden assessment, it is important to focus not only on direct but also on indirect costs, including the lost 
productivity due to premature death. Based on the data and information obtained from the key stakeholders the Ministry 
of Health, the Ministry of Labor, the Social Insurance Agency, and NCZI, we provided the assessment of direct and indirect 
costs. The total cost of the disease for the model patient represents €409,071 from the diagnosis of MM to death. The major 
cost burden is associated with the treatment, €155,645 followed by the costs of productivity loss due to premature death, 
€127,611. Cost-of-illness studies provide an important view on the total burden of the disease in specific areas and are neces-
sary for an adequate decision-making process from the regulatory and reimbursement perspective. 
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The expenses on healthcare are constantly rising. The 
protocols for diagnostics and treatment of a variety of diseases 
are more sophisticated, containing various possibilities of 
medical imaging, new surgical practices, new drugs and all 
this together leads to continual increases in costs. Diagnos-
tics and treatment of patients with multiple myeloma (MM) 
represent no exception [1].

Worldwide, the MM accounts for approximately 1% of all 
cancers and is the 2nd most common hematologic malig-
nancy with an estimated 24,280 to 30,330 new cases and 
12,650 deaths to occur for 2016 [2–5]. Additionally, the 
5-year prevalence is approximately 230,000 patients [6]. In 
the Western world, the age-standardized incidence has been 
reported to be approximately 5 cases/100,000 [7, 8]. The 
median age of patients at diagnosis is approximately 66–70 
years with 37% of patients being younger than 65 years of 
age [3, 9]. MM is extremely rare in those less than 30 years of 
age with a reported frequency of 0.02–0.30% and appears to 
occur slightly more frequently in men [10, 11].

Epidemiology of multiple myeloma. The data describing 
the epidemiology of multiple myeloma (MM) in Slovakia 
are considerably inaccurate. The raw data are provided 
by the National Cancer Registry, the problem is that these 

contain data from the entire range of diagnosis according 
to the MKCH (International Classification of Diseases in 
English), specifically C81–C96. In 1997, 540 men and 564 
women were treated for this particular group of diagnoses, 
which cumulatively consisted of 1,104 patients. In 2004, this 
group occurred among 656 men and 675 women. However, 
in 2011, the incidence was much higher; specifically, it was 
found among 1,122 men and 1,071 women, which cumula-
tively represented 2,193 patients. It can be assumed that 3,037 
patients will be treated for this given group of diagnoses by 
2030 [12]. Based on the NCZI data, there were 844 cases of 
MM in Slovakia between 2000–2016, of which 55% were 
women and 45% men. The highest incidence was observed 
in 2014, especially in 140 cases [12].

The same register lists 4,826 cases of MM in the Czech 
Republic in the monitored period, of which 48.2% were 
women and 51.8% men. The highest incidence was observed 
in 2013, especially in 490 patients according to Sakalová et al. 
[13], there is an annual incidence of 200–300 new cases in the 
Slovak Republic (3.8/100,000). In comparison to the Czech 
Republic, the incidence of multiple myeloma is 2.62 among 
men and 2.55 among women/100,000 inhabitants [14]. It is 
a disease of the elderly; in the age group of 75–79 years, the 
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incidence of this disease is 15.57/100,000 inhabitants [14]. 
Among young people aged 20–40, the disease occurs rarely 
[14].

When comparing the incidence of particular tumors from 
the total number of newly reported malignancies in the 
Slovak Republic in the period 2001–2005, MM (3.8/100,000 
inhabitants) was the one with the 4th lowest incidence since 
Hodgkin’s lymphoma (2.4), thyroid tumors (1.8), and breast 
tumors (0.7) had all lower incidence per 100,000 inhabitants. 

Among women, it was a tumor with the 6th lowest 
incidence per 100,000 inhabitants (3.2) during the examined 
period because Hodgkin’s lymphoma (2.6), tumors of lips, 
oral cavity and pharynx (3.2), liver tumors (2.8), esophagus 
(0.8), and larynx (0.5) had all lower incidence per 100,000 
inhabitants [15]. In general, MM is not considered to be a 
genetic disease, however familial cases, albeit rare, do exist 
[16]. Patients with multiple myeloma usually present bone 
marrow infiltration of clonal plasma cells and monoclonal 
protein in the serum and/or urine. Significant progress has 
been made over the past decade in the understanding of 
disease biology and individualized treatment approaches. 
Several new classes of drugs (proteasome inhibitors, 
immunomodulatory drugs) have joined the traditional 
standard treatment options (e.g., corticosteroids) and, along 
with high-dose therapy and autologous hemopoietic stem 
cell transplantation, have led to deeper and durable clinical 
responses [17–19]. By developing new innovative technolo-
gies and approaches, the costs reached even higher levels [1]. 
Multiple myeloma is still a non-curable malignant disease, 
but by applying the new methods and drugs, it can be treated 
really well. Modern combination therapies have reported up 
to 60–80% of patients reaching a complete response [20].

Economic aspects of multiple myeloma. Since the 
financing of treatment of oncological patients requires a 
rather higher number of financial resources, it is impor-
tant for payers to identify the real costs associated with the 
disease. Within the health economics literature, the costs 
associated with interventions are usually divided into two 
basic types, direct and indirect. Generally, the direct costs 
are the opportunity costs of formal health-care goods and 
services such as hospitals, physicians, drugs, and so on [21]. 
The imputed value of foregone labor products when patients’ 
labor services become inefficient or are withdrawn from 
production on account of morbidity or premature mortality 
is widely regarded as an indirect cost [21]. Usually, the key 
stakeholders consider the direct medical costs only [22–24], 
but for a full picture, we also need to consider the indirect 
costs [25, 26] paid by payers that create an inevitable part of 
total costs evaluation.

Many studies focused on indirect costs of various cancers 
confirmed that the resources and costs incurred by cancer 
patients and caregivers outside the healthcare system are 
substantial [27–29]. Based on the results of an interna-
tional trial of myeloma patients, Robinson et al. [30] call for 
further investigation of a hypothesis that durable overall and 

complete responses will lower work absenteeism and disease-
driven rates of early retirement, disability, and unemploy-
ment. From a broader perspective of hematological malig-
nancies, Wang et al. [31] provided interesting results by 
analyzing survival gains in chronic myeloid leukemia (CML) 
achieved by treatment with targeted therapy, tyrosine kinase 
inhibitors (TKI). They estimated that since its introduction 
in 2001, the tyrosine kinase inhibitors drug class in CML 
therapy has created more than $143 billion in social value. 
The most important role of the social security system is to 
alleviate the impact of productivity loss on the standard 
of life. The social security system in Slovakia has three 
basic forms – social insurance, social assistance, and social 
support. The entitlement to benefit from a particular form 
depends on many different circumstances and factors such 
as the period of payment contributions to the social security 
system, the number of payments, family income, or the 
individual capacity to overcome disability [32].

The development of the economic burden is partly a 
reflection of the development in cancer incidence and cancer 
mortality [33]. One of the ways to measure societal costs 
of cancer is to estimate the cost of lost productivity due to 
cancer-related premature mortality in a cost-of-illness study. 
Although cancer-related morbidity also causes other types 
of productivity losses, most studies suggest that mortality 
costs comprise the largest proportion of productivity costs 
[34–38]. Several studies have assessed labor productivity 
losses due to mortality and morbidity for MM and other 
malignancies [39–43]. Some of them have focused on specific 
types of cancer such as pancreatic or breast cancer [31, 44, 
45]. However, few studies have reported information about 
labor productivity losses due to blood cancer, one study was 
published two decades ago in Sweden evaluating myeloid 
leukemia [46], two articles concerning chronic lymphocytic 
leukemia and lymphoma were published in Germany [47, 
48], and leukemia and lymphoma were found to be amongst 
ten of the costliest cancers in terms of lost productivity due 
to premature cancer-related mortality [42, 49].

Based on our research and findings, there are currently 
no local published data that would evaluate losses in labor 
productivity due to death or premature death in working-age 
patients with multiple myeloma as well as all costs associ-
ated with this disease from the perspective of the payer. A 
key purpose of our research was to provide detailed and most 
accurate information related to the spectrum of economic 
aspects of blood cancer from the perspective of direct and 
indirect costs.

Methods

We performed the retrospective economic analysis focused 
on direct medical and non-medical costs and indirect costs 
from the state payers perspective with the partnership of the 
key local stakeholders and payers including the Ministry of 
Health of the Slovak Republic (MoH), the Ministry of Labor, 
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Social Affairs and Family of the Slovak Republic (MoL), 
the state-owned General Insurance Company (Všeobecná 
zdravotná poisťovňa, VšZP) that holds 62% market share at 
the health insurance market share in Slovakia [50], National 
Health Information Centre (NCZI), and Social Insurance 
Agency in Slovakia (SoP). We also cooperated with specialists 
on MM from National Cancer Institute (NOU) in Bratislava. 
According to Morris et al. [51], the approaches to costing 
basically falls into two broad types: macro – or “top-down” 
costing, and micro or “bottom-up” costing. These are distin-
guished largely on the basis of the level of disaggregation 
at which individual resources are measured and valued as 
separate components. For the purpose of our analysis, we 
used “bottom-up” approach that helped us identify, quantify, 
and value the resources in a disaggregated way, so that each 
element of costs was estimated individually and they were 
summed up at the end, similarly to our first costing project 
with the same indication [24, 25]. Slovak Republic has no 
validated disaggregated national database that would contain 
valid and verified epidemiological data on MM, details of 
treatments or mortality rates of malignant hematological 
diseases, not since 2008. The most reliable MM patient 
data currently available are in the RMG Registry existing in 
the Czech Republic that includes data from several Slovak 
centers [52]. Due to the missing national cancer registry or 
national MM registry, we used the last available RMG registry 
data for Slovakia (4 centers out of 8 centers in SK: Banská 
Bystrica, Bratislava, Košice, Martin) [52]. Centers reported 
data on MM till 2017 and data represents major geographical 
parts of Slovakia. We searched for the total adult population 
(over 18 years of age) till retirement age (62 years of age) 
with the diagnosis of MM. Mortality data were obtained 
from the National Health Information Center [12] and were 
validated by the Institute of Health Policies at the Ministry of 
Health of Slovak Republic [53]. Data were approved only for 
the purpose of this analysis and correctness can be verified 
directly with the IZP.

The costs were calculated for a model patient with MM in 
productive age from the diagnosis till death timeframe based 
on the agreement with key decision-makers VšZP and MoH. 
The human capital approach was agreed, as well. According 
to the WHO International Classification of Diseases, the 
patients with MM fall into the diagnosis group C90.00 and 
C90.01 [54, 55]. Data from the RMG multiple myeloma 
registry in Slovak and Czech Republic showed patients with 
MM in productive age created in 2017 up to 56.2% from a 
total population of MM patients in the Slovak Republic and 
the average age of patients with MM in productive age was 53 
years old [52]. Since we did not find any current local study 
about MM with the focus on treatment length and treat-
ment-free intervals, we took into consideration the publica-
tion by Yong et al. [56] and their data on the proportion of 
patients who had received each line from the cross-sectional 
review and the data on duration of treatment and treatment-
free intervals. It was the retrospective review that considered 

the treatment durations and outcomes, and symptom burden 
across the treatment pathway in Belgium, France, Germany, 
Italy, Spain, Switzerland, and the UK [56]. Direct medical 
costs consisted of medical diagnostics, outpatient consulta-
tions, hospitalization, drug acquisition, drug administra-
tion, and treatment incurred at clinics and specialized cancer 
departments in the hospitals. From the health care system 
perspective, direct medical costs for diagnosis, pre-operative 
assessments, treatment, inpatient hospitalization, and outpa-
tient specialist clinic follow-up are the most relevant. Another 
set of cost data are indirect costs such as productivity loss 
due to morbidity and mortality, invalidity costs, and social 
security costs for patients. Disability pension costs that were 
part of the costs associated with invalidity due to MM can 
be considered as transferred payments and not being real 
economic costs, but from the perspective of our study where 
the decision-makers need to consider full costs of labor and 
capital, we decided to include it into our analysis. Costs data 
were provided by the General Insurance Company, based on 
our request for preparing data for the analysis. According 
to current Slovak law, the General Insurance Company is 
not authorized to provide cost data externally, except in a 
specific situation to the National Health Information Centre 
for specific purposes outside of the scope of our analysis. 
However, the General Insurance Company as well as MoH 
verified all our results and calculations and are available for 
further comments or requests connected with this analysis.

Indirect costs associated with MM included the costs 
of lost work due to absenteeism or impaired productivity 
at work, disability, and mainly the productivity loss due to 
premature death due to MM. Given the complexity of the 
social security system, there is no legal assurance guaran-
teeing benefits explicitly on the basis of a diagnosis of MM. 
Therefore, it was not possible to draw a connection between 
the legal existence of the particular benefit and the amount 
of support received by a patient. Hence, it was impossible to 
calculate indirect costs associated with MM solely by multi-
plying the estimated number of MM patients in Slovakia 
with the total sum of benefits they may be entitled to receive 
according to law. For the purpose of the analysis, we requested 
data on social security benefits expended on patients with 
MM from the administrative offices responsible for assessing 
claims on particular forms of social support. Social Insur-
ance Agency provided us with general data about the number 
of people with myeloma receiving a disability pension. State 
social assistance in severe disability falls in the competence of 
Offices of Labor, Social Affairs and Family. The Central Office 
of Labor, Social Affairs and Family provided us with data on 
the number of people holding the card of a person with a 
severe disability and with the data on the number and type of 
cash benefits received by myeloma patients. We have decided 
not to include these in the analysis, as with the effect of 1 July 
2018, there was a major amendment to the law that changed 
the conditions for their assessment [57]. The data collected 
before the legislation amendment would distort the true 
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death at each age. The range of early mortality was consid-
ered in several age groups of patients with MM, under 46 
years old, 46–50 years old, 51–55 years old, 56–60 years old, 
and last group was 61–65 years old, where the age of retire-
ment was included (62 years of age). Additionally, the YPPLL 
were calculated by estimating the number of total deaths 
during working age (18 and 62 years of age). The legal age 
of retirement in the Slovak Republic is currently 62 years of 
age. For these calculations, we did not use any discount rate. 
To calculate the costs of premature mortality due to MM, we 
applied the human capital (HC) approach. The human-capital 
method takes the patient’s perspective and counts any hour 
not worked as an hour lost, stress the negative effects on the 
health of an individual that might cause undesirable effects 
on their total productivity [59]. In the case of the produc-
tive member of society who leaves the labor market due to 
premature mortality, the potential labor productivity towards 
the end of their working life will have been lost by society 
[60]. As a reasonable estimation of the labor productivity, we 
used the average national wage from the official prediction 
materials of the Ministry of Finance, €1,009 [61]. We used 
the incidence approach. We calculated the number of deaths 
of working-age individuals from the available MM registry 
and from the data provided by the National Health Informa-
tion Centre and validated by MoH [52, 62]. The maximum 
age limit for the workers to remain in the labor market was 
set at 62 years. We calculated the present and future flow of 
productivity loss due to premature death from MM after we 
considered the age at the time of death and expected gross 
lifetime income. Furthermore, the expected income, the 
employment rate, the real labor productivity, the inflation 
rates, and the average salary growth index were applied to 
calculation controlled by age and gender up to the predeter-
mined limit of 65 years. The employment data was obtained 
from the latest official report of the Ministry of Finance [61]. 
The employment rate is defined as the percentage of the 
population that is employed in relation to the total popula-
tion of working age. The costs were used for the year 2018. 
Our analysis considered the current and expected annual 
growth rate of labor productivity in Slovakia from 2005 to 
2021, which was 1.03% [61] and the 2.13% as the annual 
discount rate in line with the recent methodological sugges-
tions in economic evaluations [39]. The average survival rate 
for patients was considered at the level of 3.75 years [63–67].

Results

According to the data sets we have received from the 
Ministry of Health, General Insurance Company, Ministry 
of Labor, National Health Information Centre, and Social 
Insurance Agency and according to the treatment manage-
ment based on currently valid multiple myeloma, Slovak 
and Czech guidelines additionally consulted with specialists 
at the field multiple myeloma [68], we have identified and 
summarized all available direct and indirect costs in Table 1.

picture of costs expended on people with myeloma under 
the system of assistance in severe disability. According to the 
Slovak Social Insurance Act [32], a person who is incapable 
of work may receive a sickness benefit for the period of one 
year (52 weeks). Only long-term medical conditions may 
be recognized as a disability for the purpose of a disability 
pension. The long-term is legally defined as a condition, 
which lasts or, according to the current medical knowledge, 
shall last at least one year. For this reason, a disability pension 
is usually granted only after one year of incapacity for work. 
According to the Slovak legislation [32], disability is associ-
ated with a  long-term reduction of the capacity to perform 
a gainful activity by more than 40% compared to a healthy 
person. In case of partial disability (reduction by 41–70%), 
the pension amount depends on the number of years of the 
insurance in the Social Insurance Agency, on the average 
personal wage point, and on the current pension value valid 
on the day the entitlement to pension arose, as well as on the 
percentage of reduction of the capacity to perform gainful 
activity. In the case of full disability, the specific percentage 
of the reduction does not affect the pension amount. The 
specific reduction of the capacity to perform the gainful 
activity due to particular illnesses is set in the Social Insur-
ance Act [32]. MM is associated with a reduction between 
10% and 80% depending on the MM stage, specific compli-
cations, and impact on the overall performance of the body. 
A patient in remission, without any complication, cannot 
be assessed as disabled. A partial disability pension may be 
granted to a patient with moderate clinical and laboratory 
symptoms and reduced overall performance of the organism 
e.g., due to fatigue. A full disability pension shall be attrib-
uted to a patient experiencing typical serious complications 
such as severe anemia, pain, bone fractures, renal failure. 
After a certain period of time (usually two years), a pensioner 
may be summoned to a medical assessment that may lead 
to a change in the percentage, hence the disability pension 
may change or even be withdrawn. Considering the average 
4.5-year survival rate in MM for the model patient, the calcu-
lation of the indirect costs expended from the social security 
system was based on a model myeloma patient with the 
average age of 53 receiving sickness benefits for a period of 
12 months and disability pension for a period of 48 months.

Lost productivity costs due to premature death due to 
MM was calculated in Slovakia for the first time. To have 
comparable results with other international studies, the 
methodological approach was similar to the one used in 
[39]. Multiple myeloma deaths were calculated in terms 
of years of potential life lost (YPLL) and years of potential 
productive life lost (YPPLL). YPLL was calculated using the 
methodological approach by Gardner and Sanborn [58]. The 
YPLL involves estimating the average time a person would 
have lived had he or she not died prematurely. YPLL is used 
to help quantify social and economic loss due to prema-
ture death and incorporates age at death, and its calculation 
mathematically weights the total deaths by applying values to 
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Sickness benefits. In general, the amount of the sickness 
benefit is 25% of the gross income of the insured person for 
the first three days of the incapacity for work and 55% of the 
gross income starting from the fourth day of the incapacity 
for work [32]. Unfortunately, we weren’t able to obtain infor-
mation on the average amount of sickness benefits expended 
precisely on persons certified as temporarily incapable to 
work due to MM. According to the publicly available data, 
the average monthly sickness benefits paid by the Social 
Insurance Agency in 2017 were in an amount of €252 [69]. 
Our model patient with MM receiving sickness benefits for 
a period of one year would cost the insurance system €3,024.

Disability. According to the data provided by the Social 
Insurance Agency, in 2017, 30 people with myeloma were 
receiving a disability pension, among which 4 were partial 
and 26 fully disabled. We have not been provided with the 
data on the specific amount of these pensions. Based on the 

publicly available data the average partial disability pension 
in 2017 amounted to €201.89 and a full pension to €359.18 
[70]. On the basis of these data, we were able to establish that 
the Social Insurance Agency paid €20,690.72 due to a partial 
disability pension in the year 2017 and €112,064.16 due to 
a full disability pension, a total of €121,754.88, representing 
€338.21 for an average patient with myeloma per month. 
Our model myeloma patient receiving disability pension 
for the period up to 72 months would cost the Social Insur-
ance Agency €20,292.60. We did not take into calculation the 
annual valorization of disability pensions depending on the 
inflation rate in the given calendar year. Overall costs for the 
model patient in productive age with MM, considering the 
age categories and different length of sickness benefit and 
disability, was €19,985. The Slovak pension system does not 
permit to receive a disability pension from a source other 
than the Social Insurance Company [32, 71].

Table 1. Costs for the model patient with MM in Slovakia from diagnosis till death. (Sources: VšZP, MoH, NCZI).

Cost group Total 
(2017 costs in €)

Diagnostics costs (including out-patient diagnostic tests, radio-diagnostics, laboratory diagnostics, CT, MRI, X-rays, etc.) 21,481
Special therapeutic/medical procedures (including bone marrow transplant, radio-high-voltage therapy, etc.) 23,120
Hospitalization (stay at hospital bed due to MM more than 48 hours) 61,229
Pharmaco-therapy costs (out-patient treatment, administration, and drug preparation costs included) 155,645 
Sickness Benefits/Invalidity/Long Term Disability 19,985
Costs of productivity loss due to premature death from MM (in productive age, based on 2017 deaths, cost for the Slovak Republic) 127,611
Total costs 409,071

Table 2. Unit costs used in the analysis.
Unit Costs (€) Specifications
VTD (bortezomib 1.3 mg/m2, thalidomide 100 mg, dexametha-
sone 40 mg)

13,511 number of cycles 4, fee for drugs dilution and administration €842.42 is 
included

Cyclophosphamide (dosage 2.5 g/m2) 351 fee for drugs dilution and administration €233.69 is included
Myeloablation (melphalan, dosage 200 mg/m2) 1,434 fee for drugs dilution and administration €81.92 is included
1st transplantation 15,727  
Myeloablation (melphalan, dosage 140 mg/m2) 1,178 fee for drugs dilution and administration €81.92 is included
2nd transplantation 15,727  
RD (lenalidomid 25 mg at the beginning, dexamethasone 40 mg) 86,371 number of cycles 20, fee for drugs dilution and administration €3,035.28 

is included
VCD (cyclophosphamide 900 mg/m2, bortezomib 1,3 mg/m2, 
dexamethasone 40 mg)

15,313 number of cycles 6, fee for drugs dilution and administration €983.05 is 
included

VMP  (bortezomib 1.3 mg/m2, melphalan 9 g/m2, prednisone 
60 mg/m2)

12,244 number of cycles 6, fee for drugs dilution and administration €947.72 is 
included

CAD senior (cyclophosphamide 50 mg, doxorubicin 9 mg/m2, 
dexamethasone 20 mg/day) 

19,276 number of cycles 4, fee for drugs dilution and administration €9,175.15 
is included

Radiotherapy 6,654 2 therapies including hospitalization
Hospitalization 40,581 4 hospitalizations due to transplantations are included
Zoledronate (4 mg) 1,431  
Filgrastim (5 μg/kg/day) 2,019  
Hematological tests 3,495  
Blood chemistry tests 11,448  
Serology 78  
Special tests (EKG, X-rays, etc.) 1,199  
Hospital care (at least 48 hours) 3,865  
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Productivity loss. According to official data, the life 
expectancy in the Slovak Republic is 77.3 years of age [72]. 
The overall average age of patients with MM was 63.4 years 
of age [52]. The average age of patients in hospital care with 
MM under the official retirement age was 50 years of age [53] 
and in primary care 52.5 years of age [53]. The percentage of 
all patients with MM under the retirement age was 48.73% 
[53, 62] and the average age of a patient with MM in working 
age (under the retirement age) was 52.6 years of age [53, 62]. 
When distributing the deaths by age for all genders, we have 
found that most of the deaths occurred in the 56–60 age 
group (38.95%) followed by the 51–55 age group (33.15%). 
For the age group of patients between 46–50, the death rate 
was lower compare to the group of patients under 46 years 
(13.54% vs. 14.36%, respectively). The YPLL and YPPLL 
for patients with MM in Slovakia were calculated as 10.16 
and 7.75 respectively. Based on all data validated with the 
Ministry of Health, Institute of Health Policies, the total labor 
productivity loss due to premature death in a patient with 
MM in working age was in 2018 at the level of €5,451,499. 
The average potential productivity loss per 1 patient with 
MM was €127,611, taking into account also the lost statu-
tory deductions paid by employee and employer to state 
according to current law (Table 3). Furthermore, 69.20% of 
productivity losses were generated by people who die till the 
age of 50 (Table 4).

Discussion

For our analysis, we took into consideration and as the 
source of our inspiration available publications at the field of 
costs associated with cancer or MM. Luengo-Fernandez et al. 
[43] published a population-based cost analysis that evalu-
ated the cost of all cancers and also those associated with 
breast, colorectal, lung, and prostate cancers. They focused 
on direct and also indirect costs. The study estimated total 
cancer cost at the level of €126 billion in 2009 (European 
Union, EU), with health care accounting for 40% (€51.0 

billion) from total costs. Our current analysis showed that 
direct (health care) costs were responsible for at least 64% 
(€261,475) from total costs, which is much more than in our 
previous analysis where direct costs created 34% (€69,633) 
[24]. The health-care costs of cancer varied substantially 
across the EU from €16/person in Bulgaria to €184/person 
in Luxembourg. Total productivity loss because of premature 
death due to cancer in the EU was €42.6 billion and produc-
tivity loss due to sick leaves was €9.43 billion. Costs associ-
ated with the family taking care of the patient with cancer 
were €23.2 billion [43]. The study also showed that similarly 
to our analysis where we took into consideration the first 
12 months’ treatment from the diagnosis, the indirect costs 
associated with cancer were the biggest part of total costs 
(66%; €133,534.60 for MM in Slovakia), but taken into 
consideration the whole treatment phases from diagnosis 
till death, the indirect costs were 36% (€147,596) from total 
costs [24]. The reasons for this were the prolonged treatment 
period with expensive technology, more hospitalizations, 
and hundreds of laboratory tests done during the treatment 
period. According to Fonseca et al. [73], MM treatment-
related drug costs accounted for 10.6% of total healthcare 
costs among MM patients in 2000, increasing to 20.3% in 
2007 and 28.5% in 2014. Results from our analysis showed 
that for the model patient with MM, drug treatment costs 
accounted approximately for 38% (€155,645) of total costs. 
Additionally, the study from Burns et al. [74] focused on the 
area of malignant blood cancer (where MM belongs) was 
aimed to assess the economic burden of malignant blood 
disorders across the 28 countries in the EU, Iceland, Norway, 
and Switzerland. The study focused on direct and indirect 
costs and for countries in the EU, malignant blood disor-
ders were compared with the economic burden of overall 
cancer. Malignant blood disorders cost the 31 European 
countries €12 billion in 2012. Health-care cost €7.3 billion 
(62% of total costs), productivity losses cost €3.6 billion 
(30%), and informal care cost €1 billion (8%). For the EU 
countries, malignant blood disorders cost €6.8 billion (12%) 

Table 3. The productivity loss due to premature death in patients with MM in working age in Slovak Republic (year 2018).

Age category Number of patients after  
employment rate adjustment 

Productivity loss-all patients
(total, in €)

Productivity loss per 1 patient
(total, in €)

<46 9.7 2,378,811 331,386
46–50 9.1 1,393,630 206,029
51–55 22.4 1,599,600 96,562
56–60 26.3 79,457 4,082

Table 4. Productivity loss according to the age group defined by RMG Registry (RMG, 2018).

Age category Number of patients after  
employment rate adjustment 

Productivity loss-all patients 
(total, in €)

Ratio (%)

<46 9.7 2,378,811 43.64
46–50 9.1 1,393,630 25.56
51–55 22.4 1,599,600 29.34
56–60 26.3 79,457 1.46
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of the total health-care expenditure on cancer (€57 billion) 
[74]. The study showed that in countries where patients with 
blood cancer have better access to innovations, treatment 
costs are lower, which positively influences also the overall 
healthcare costs. In line with our results, Burns et al. [74] 
confirmed that patients with blood cancer facing significant 
work productivity loss. We have found that the median time 
on sick leave in patients with MM was during years 2016 and 
2017 8 months [69]. Europe, in 2012, has lost only on sick 
leaves due to blood cancer more than €2 billion, which is 
approximately 0.6% GDP per year [43].

It is worth mentioning that the reduction in the capacity to 
perform the gainful activity within the statutory scope is not 
the only condition for entitlement for a disability pension. 
A person must reach a sufficient number of pension insurance 
years depending on age and must not reach the retirement age. 
Due to the fact that the MM is typically diagnosed between 
the ages of 65–74 years, many patients do not currently fulfill 
this condition for granting a disability pension [73]. Never-
theless, the number of myeloma patients below the retire-
ment age may be expected to increase. The official retirement 
age of 62 years shall increase on yearly basis according to the 
median life expectancy, with the retirement age of 62 years 
and 139 days in 2018 to approximately 64 and six months 
in 2030, assuming that there will be no major change of 
legislation and unexpected twists in the median life expec-
tancy of the population [32, 75, 76]. Considering the lack of 
up-to-date official epidemiological data due to the long-term 
dysfunction of the Slovak Oncology Registry, the number of 
myeloma patients below the country’s official retirement age 
may be much broader than expected according to the data 
inferred from the epidemiology of other countries [62]. Legal 
regulation could be considered a reason why, in contrast to 
other studies, early retirement is not included in the scope of 
indirect costs associated with MM [77]. Given the fact that 
taking early retirement leads to a lower old-age pension, it is 
in general more profitable to receive a disability pension up 
until reaching the official retirement age. The recipient of a 
disability pension is allowed to perform any gainful activity 
without legal limitation. On the one hand, such an arrange-
ment is perfectly understandable. The pensioner has been 
contributing to the social insurance system with the expecta-
tion of provision of the benefit (disability pension) when an 
insured event (disability) occurs and shall not be limited in 
productivity in case of improvement of the medical condi-
tion, whether temporary or permanent. It is also true, that 
the above discussed average disability pension could not be 
considered an adequate substitution of an average salary of 
€954 [78]. On the other hand, such regulation implies that 
a person fulfilling the legal criteria of disability is still able 
to work which can lead to doubts about their accuracy. 
More importantly, the regulation narrows the scope for the 
argument that the reimbursement of innovative treatment 
will allow the society to save money expended on disability 
pensions. Given the rising costs of innovative treatment, 

tough societal discussion on this issue could be expected in 
the coming years.

Leave of absence due to incapability for work is not the only 
way how employees handle the necessity for absence associ-
ated with their medical condition. According to the Slovak 
Labor Code [79], an employer shall provide an employee 
with paid leave for the purpose of medical examination in 
a maximum of seven days a year. In case an employee needs 
additional leave for this purpose, an employer is obliged to 
permit it as unpaid. With regard to the indirect costs of MM 
arising from absence at work, it is also worth mentioning 
the lost days of productivity among careers. The employer 
is obliged to provide the employee with paid leave to accom-
pany a family member to the medical facility for a maximum 
of seven days a year. The patient may be accompanied by 
any family member, so it is entirely possible that all of the 
patient’s relatives will take their turn within the statutory 
scope. A sickness insured relative may also apply for nursing 
care benefit in the amount of 55% of the gross wage of the 
insured person. The benefit is paid for a maximum period 
of 10 days. Indirect costs arising from short-term absence in 
employment were not included in the analysis as no data are 
available on the specific medical reason for the absence from 
work. Similarly, without knowing the reasons for the absence, 
a conclusive statement that the workdays taken by patients’ 
families were used exclusively for caring for the patients 
cannot be made. Also, it cannot be ruled out that patients and 
their family members used paid vacation to cover their need 
for health-related absence from work. Furthermore, 69.20% 
of productivity losses were generated by people who die till 
the age of 50 (Table 4).

From the perspective of the costs associated with the 
productivity loss due to premature death from MM, we 
found the publication by Hanly et al. [49] where lost produc-
tivity due to the premature death of cancer was available and 
calculated also for Slovakia at the level of €128,179. A similar 
result could be found within the study by Ortega-Ortega et 
al. [39] were total productivity loss per person in Spanish 
patients with hematological malignancies such as the MM, 
myelodysplastic syndrome, and other except acute leukemia 
and lymphoma was €132,093. In the study by Pearce et al. [80] 
the productivity losses per cancer death in Ireland between 
2011 and 2030, testis (€364,000/death), cervix (€155,000/
death), and brain cancer (€136,000/death) were much higher 
because they affect the full spectrum of working-age individ-
uals. Costs associated with the productivity loss due to 
premature death from MM was calculated and verified with 
the Institute for Health Policy at the Ministry of Health and 
Ministry of Finance of the Slovak Republic and was similar 
to previously published and mentioned data (€127,611), but 
this is for the year 2017 where we already knew how many 
patients died due to MM. A detailed report concerning the 
calculation will be submitted as a separate full-paper.

Our study has several limitations. The treatment length, 
treatment-free intervals, and overall epidemiological data 
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were adjusted to the local situation from the sources outside 
of our jurisdiction. Where needed, local experts have been 
consulted. Since all cost data used for our analysis are not 
publicly available, there is limited opportunity for anyone 
to receive up-to-date cost data from any registry or publicly 
available portal in Slovakia. Direct costs were extracted 
directly from the state health insurance databases and were 
verified by the insurance once we made all the calculations. 
Concerning the indirect costs, further C90.0 classification 
was not available; however, these data were provided by the 
Social Security Agency and Ministry of Labor. Addition-
ally, once we were able to obtain data from official state or 
private institutions, they were not able to specify if direct 
or indirect costs data are just for one diagnosis (C90.0) or 
there are cumulated costs for all diagnoses that may patients 
with MM suffered from. The only data source for disability 
and invalidity costs were agencies of the social care system. 
Some of the data lacked specificity needed for concrete calcu-
lations, e.g., for the calculation of average sickness benefits 
of a patient with myeloma. However, given the unsatisfac-
tory situation with data management in the Slovak Republic, 
the mere fact the agencies have provided us with data in 
scope was highly unusual in Slovak circumstances and can 
be considered a major achievement. Another limitation of 
the study is a result of legislation constraints preventing us 
from including data on the compensation of severe disability 
to calculation. Even if the severe disability allowances could 
have been included, the real indirect societal burden of 
myeloma is much more complex. Apart from benefits and 
pensions from the social insurance system and benefits paid 
under the severe disability compensation systems, there is a 
system of social services managed and operated by munici-
palities, which also contributes to the total costs of care for a 
myeloma patient in Slovakia.

Additional analysis to estimate the labor productivity 
losses by using the friction cost (FC) method was not used. 
For this approach, we did not have any reliable source that 
would describe the “friction period” for the patient with MM 
that leaves the job because of illness or premature mortality. 
Generally, this does not cause a large loss in productivity for 
the society considering the short period of replacement of 
one worker for another. The short average survival was calcu-
lated from official international statistics but without exact 
local data. This result takes into consideration consultations 
with specialists on MM, problematic access to innovations, 
and regulatory barriers to follow-up healthcare.

In conclusion, the cost of treatment of the patients with MM 
is a complex issue consisting of variety of partial expenses, 
which cannot be omitted when calculating the actual total 
costs. Patients with MM are affected by this disease not only 
physically, but also psychically and it is often hard for them 
to integrate into everyday life. Indirect data are still not the 
regular part of the evaluation of existing or new technologies 
coming to the healthcare system and data, which we were 
able to obtain directly from state institutions, are not publicly 

available. We should direct the next steps towards authentica-
tion and specification of the data, e.g., by means of question-
naires send to myeloma patients, and focus on following up 
the real impact of legislation amendments and collecting the 
myeloma patients’ data within the system of social services. 
Additionally, we should continue in dialogue with key stake-
holders that all costs are available and taken under consid-
eration. While doing so, we need to link the specific stages 
of myeloma requiring specific treatment and to the indirect 
costs whenever it’s possible. In our opinion, this is the only 
way to develop evidence-based argumentation in the very 
needed public discussion about the real value of innovation. 
Patients with MM in their productive age face significant 
losses in productivity, so does the state. We prepared the first 
total costs base that can be used for the evaluation of current 
and new technologies entering the MM field.
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