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ABBREVIATIONS 

 

AE adverse events 

BMC Latvian Biomedical Research and Study Center 

CCUH Children’s Clinical University Hospital 

CDPC Center for Disease Prevention and Control 

CF cystic fibrosis 

CI confidence interval 

CLL chronic lymphocytic leukaemia 
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CT clinical trial 

DFS disease-free survival 

DFSP dermatofibrosarcoma protuberans 

EEA European Economic Area 

EMA European Medicines Agency 

ERT enzyme replacement therapy 

EU European Union 

EUCERD European Union Committee of Experts on Rare Diseases 

EudraCT European clinical trials database 

EUR Euro 

EURORDIS  European Organization for Rare Diseases 

GBP British pound sterling 

GDP gross domestic product 

GIST gastrointestinal stromal tumours 

HES hypereosinophilic syndrome 

HSCT haematopoietic stem cell transplantation 

HTA health technology assessment 

IMP investigational medicinal product 
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IMS Intercontinental Medical Statistics 

INN international nonproprietary name 

ISO International Organization for Standardization 

ITP immune (idiopathic) thrombocytopenic purpura 

LV Latvia 

LVL Latvian Lat 

MAH marketing authorization holder 
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MEN multiple endocrine neoplasia 

MoH Ministry of Health 

MPS mucopolysaccharidosis 

NHS National Health Service 

NSAID non-steroidal anti-inflammatory drug 

OS overall survival 

PAH pulmonary arterial hypertension 

PFS progression-free survival 

Ph+ ALL Philadelphia chromosome positive acute lymphoblastic leukaemia 

Ph+ CML Philadelphia chromosome positive chronic myelogenous leukemia 

PK pharmacokinetics 

PKU phenylketonuria 

pNET pancreatic neuroendocrine tumours 

PSCUH Pauls Stradins Clinical University Hospital 

QoL quality of life 

RCC renal cell carcinoma 

RCT randomized controlled trial 

RECUH Riga East Clinical University Hospital 

RSU Riga Stradins University 
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SAM State Agency of Medicines 

SCC sputum culture conversion 

SLL small lymphocytic lymphoma 

SPC summary of product characteristics 

T-ALL T-cell acute lymphoblastic leukaemia 

T-LBL T-cell lymphoblastic lymphoma 

TSC tuberous sclerosis complex 

US United States 

USD United States Dollar 
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INTRODUCTION 

 

Relevance of the study 

 

Rare diseases are life-threatening or chronically debilitating conditions of 

different origin. The majority of them are genetic disorders, others being rare 

cancers, autoimmune, toxic and infectious diseases (Communication from the 

Commission, 2008). It is estimated that between five and eight thousand different 

rare conditions exist, affecting 6–8 % of the population, concluding that about 

30 million people are suffering from rare disorders in the European Union (EU). 

More than ten years have passed since Latvia became a Member State of the EU. 

Since then the EU laws and regulations, including those related to rare diseases, 

have been applied to Latvian legislative system. According to the EU regulations 

disease is considered as rare if it affects not more than five in ten thousand people 

(Regulation (EC) No. 141/2000, 2000). Most patients suffer from even rarer 

disorders affecting one person in 100 000 or less (Council Recommendation, 

2009), and it could be very difficult to diagnose and manage these conditions in 

relatively small populations. Generally there is a limited public awareness of the 

rare diseases. The national healthcare services for these disorders differ 

significantly among the EU countries, resulting in unequal access to diagnostics 

and treatment. Considering all the above mentioned European Council 

recommended Member States to establish and implement national plans for rare 

diseases by the end of 2013 (Council Recommendation, 2009). 

Development of medicinal products intended for the treatment, diagnosis 

or prevention of rare diseases (orphan drugs) can be very challenging due to 

distinct rare disease features, such as low event rates, inadequate understanding 

of disease natural course, and a lack of previous clinical trials (Kakkis et al., 

2015). The most obvious challenge in rare disease trials is the recruitment of the 

right patients in adequate numbers (Buckley, 2008; Gagne et al., 2014; Griggs et 
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al., 2009), therefore multicenter and multinational collaboration is often required. 

Randomized controlled trials (RCT) are available for approximately 60 % of 

orphan drugs authorized in the EU (Joppi, Bertele and Garattini, 2009, 2013; 

Kanters et al., 2013; Picavet et al., 2013; Winstone et al., 2015). Most of the 

European Medicines Agency (EMA) approved orphan drugs demonstrated 

moderate overall quality of clinical evidence (Onakpoya et al., 2015; Winstone 

et al., 2015). The majority of the drugs were tested in trials involving fewer than 

200 patients and lasting less than two years (Joppi, Bertele and Garattini, 2013). 

Nearly half of the studies applied some type of blinding (Picavet et al., 2013) and 

used placebo as a comparator (Joppi, Bertele and Garattini, 2013). Duration of 

orphan drug trials is often too short in relation to the natural history of the disease 

(Dupont and Van Wilder, 2011; Joppi, Bertele and Garattini, 2009, 2013). Dose 

finding studies and the use of active comparators are frequently lacking. 

Nevertheless, clinical studies can allow rare disease patients access to 

investigational drugs, while the quality of data from these studies may affect 

reimbursement decisions and further market access of rare disease therapies 

(Winstone et al., 2015). 

The EU offers a number of incentives to promote the development of 

orphan medicines since, under normal market conditions, pharmaceutical 

companies have little interest in developing products intended for small numbers 

of patients (Binns and Driscoll, 2000). The incentives include assistance in drug 

development, reduced fees for marketing authorization, and protection from 

market competition once the drug is authorized (10 years of marketing 

exclusivity) (Regulation (EC) No. 141/2000, 2000). Orphan designation refers to 

awarding of orphan status to a drug, but marketing authorization refers to the 

approval to market the product. Applications for orphan designation are 

examined by the EMA Committee for Orphan Medicinal Products (COMP), 

which adopts an opinion that is forwarded to the European Commission, which 
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afterwards decides whether to grant an orphan designation for the drug in 

question. Then pharmaceutical company submits a single marketing 

authorization application to the EMA under the centralized procedure. Once 

granted by the European Commission, a centralized marketing authorization for 

orphan medicinal product is valid in all the EU states. The EMA supports the 

approval of medicines that address unmet medical needs (including orphan 

drugs), on the basis of less comprehensive clinical data than normally required, 

through the conditional marketing authorization or through the marketing 

authorization under exceptional circumstances. The EMA has also adopted the 

guideline on clinical trials in small populations (EMA, 2006). While many 

medicines may have received an orphan designation, few have received a 

marketing authorization. By the end of 2014, there were more than a thousand 

positive opinions on orphan designation, but less than 80 orphan drugs with 

active marketing authorization in the EU (some of them are intended for the same 

condition) (EMA, 2015; European Commission, 2015). Most of them are 

indicated for treatment of oncological conditions (Denis et al., 2010b; Iskrov and 

Stefanov, 2014; Meekings, Williams and Arrowsmith, 2012; Orofino et al., 

2010), followed by metabolic and endocrine diseases (including lysosomal 

storage diseases) and cardiovascular disorders (particularly pulmonary arterial 

hypertension). 

Whereas decisions surrounding orphan designation and marketing 

authorization of orphan drugs are taken at the EU level, decisions governing 

pricing and reimbursement of orphan drugs are a member state responsibility. An 

orphan drug is generally considered to be available when it is market authorized 

and priced. To be accessible, however, it needs to be reimbursed by public fund. 

Factors, such as costs of research and development, marketing exclusivity, lack 

of alternative therapies, disease severity, and small market size can affect orphan 

drug prices (Drummond et al., 2007). Moreover, orphan drugs for treatment of 
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diseases with lower prevalence generally have higher costs than drugs indicated 

to treat more common conditions (De Varax, Letellier and Börtlein, 2004; 

Orofino et al., 2010). Especially drugs for ultra-orphan diseases (Onakpoya et 

al., 2015), with a prevalence of less than 1 per 50 000 persons, are highly 

expensive. In fact, orphan designated drugs tend to have higher prices than non-

designated drugs for rare diseases (Picavet et al., 2011). Standard cost-

effectiveness criteria are often not applicable to orphan drugs (Denis et al., 

2010a; Drummond et al., 2007), considering the high costs of these medicines 

and often modest health gains. Budget impact of orphan drugs is growing, which 

puts pressure on decision makers. Given current fiscal constraints and financial 

uncertainty around orphan drugs, health authorities are increasingly concerned 

about the growth in orphan drug expenditure and its impact on their limited 

budgets. On the one hand, budget impact for an individual orphan drug is usually 

small (Hutchings et al., 2014; Kanters, Steenhoek and Hakkaart, 2014), due to 

the limited numbers of patients. The majority of orphan drugs have relatively low 

sales (Hutchings et al., 2014), except few high-cost orphan drugs. Though, 

budget impact for orphan drugs altogether might be considerable (Kanters, 

Steenhoek and Hakkaart, 2014; Schey, Milanova and Hutchings, 2011). 

Orphan drug availability, accessibility, pricing and reimbursement 

policies differ between European countries (Denis et al., 2010a; Iskrov, Miteva-

Katrandzhieva and Stefanov, 2012; Pavlović et al., 2012). Some countries 

consider the budget impact and cost-effectiveness of orphan drugs in their 

reimbursement decisions. For example, in France, Italy, the Netherlands, the UK, 

and Serbia reimbursement is based on both, cost-effectiveness and budget 

impact. In contrast, Belgium and Bulgaria do not consider the cost-effectiveness, 

while the budget impact analysis is not required in Sweden. It has been shown 

that a low gross domestic product (GDP) value and availability of a formal health 

technology assessment (HTA) organization have negative influence on orphan 
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drug market uptake (Picavet et al., 2012). Budget impact analyses conducted so 

far focused predominantly on the old EU countries with a high GDP (markets 

with high drug expenditures) or Europe as a whole (De Varax, Letellier and 

Börtlein, 2004; Denis et al., 2009, 2010b; Hutchings et al., 2014; Kanters, 

Steenhoek and Hakkaart, 2014; Orofino et al., 2010; Schey, Milanova and 

Hutchings, 2011; Schlander, Adarkwah and Gandjour, 2015). In contrast, 

Latvian study could provide an insight on the situation in a small Eastern 

European country with a low GDP. 

 

Aim of the study 

 

The aim of the study was to determine situation in the field of rare diseases 

in Latvia, assess the impact of orphan drugs on the state budget and compare the 

findings with data from other European countries. 

 

Objectives of the study 

 

1) To assess the national policy in the field of rare diseases, diagnostic and 

treatment options for rare diseases, as well as activities related to rare 

disease patient registers and patient organizations in Latvia. 

2) To evaluate the characteristics of clinical trials in rare diseases conducted 

in Latvia and compare them with clinical trials in more common 

conditions. 

3) To assess orphan drugs associated with surgery as a specific therapeutic 

area. 

4) To analyze availability and accessibility of the EU authorized orphan 

drugs in Latvia. 

5) To analyze budget impact of orphan drugs in Latvia and to compare the 

findings with data from other European countries. 
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Hypotheses of the study 

 

1) In Latvian healthcare system, the extent of rare disease recognition, 

inventory, prevention, diagnosis, treatment, rehabilitation, and research is 

not sufficient. 

2) Latvia is a country with limited availability and accessibility of orphan 

drugs. 

3) Budget impact of orphan drugs in Latvia is small in comparison with other 

European countries. 

 

Novelty of the study 

 

Orphan diseases have been recognized as a priority area for the European 

Community action in the public health system, though there are significant 

differences in the national healthcare services for rare disease patients among the 

EU States. Studies conducted in the field of rare diseases and orphan drugs so far 

focused predominantly on the old EU countries or Europe as a whole. There is a 

lack of such studies in Eastern European countries, including the Baltic States. 

In the current study, a comprehensive insight on the situation in the field of rare 

diseases in Latvia is provided for the first time. In addition, the impact of orphan 

drugs on the state budget is assessed and the findings are compared with data 

from other European countries. 

 

Individual contribution 

 

Under the scientific supervision, the author of the current study developed 

the methodology of the study, performed a literature review, collected and 

analyzed the data, interpreted the results, and wrote the doctoral thesis. In 
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addition, the author participated in meetings of the Working group on “The 

development of the action plan for organization of health care for rare disease 

patients” held by the Ministry of Health of the Republic of Latvia. 

 

Structure and volume of the study 

 

The doctoral thesis is written in Latvian. It has summaries in Latvian and 

English. The thesis is structured as a thematically related set of scientific 

publications, which includes the following publications: 

1) Logviss, K., Krievins, D. and Purvina, S. 2014. Rare diseases and orphan 

drugs: Latvian story. Orphanet J Rare Dis. 9:147, which partly covers the 

publication: Logviss, K., Krieviņš, D. un Purviņa, S. 2011. Retās slimības 

un orfānzāles Latvijā. RSU Zinātniskie raksti. 1, 313–317; 

2) Logviss, K., Krievins, D. and Purvina, S. 2016. Impact of orphan drugs 

on Latvian budget. Orphanet J Rare Dis. 11:59, which partly covers the 

publication in the Proceedings of the 4th International Interdisciplinary 

Scientific Conference Society, Health, Welfare: Logviss, K., Krievins, D. 

and Purvina, S. 2014. Trends in individual reimbursement of orphan drugs 

in Latvia in 2008–2011. SHS Web of Conferences. 10:00021; 

3) Logviss, K., Krievins, D. and Purvina, S. 2018. Characteristics of clinical 

trials in rare vs. common diseases: A register-based Latvian study. PLoS 

One. 13(4):e0194494; 

4) Logviss, K., Krievins, D. and Purvina, S. 2013. Orphan Drugs in Surgery. 

Acta Chirurgica Latviensis. 13(1), 57–62. 

 

The doctoral thesis consists of the following parts: introduction, literature 

review, materials and methods, results, discussion, conclusions, 

recommendations, list of references, and appendices. Volume of the thesis – 105 
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pages, including 13 tables, 12 figures, and 3 appendices. The list of references 

contains 92 references (85 references in the summary of the thesis).  
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1. MATERIALS AND METHODS 

 

1.1. Assessment of the situation in the field of rare diseases in Latvia 

 

The following sources of information were used to evaluate situation in 

the field of rare diseases in Latvia: National Plan for Rare Diseases, EUCERD 

(European Union Committee of Experts on Rare Diseases) 2012, 2013, and 2014 

Reports on the State of the Art of Rare Disease Activities in Europe, Statistics of 

the Center for Disease Prevention and Control, Latvian Orphanet data, and laws 

and regulations of the Cabinet of Ministers. 

 

1.2. Analysis of clinical trials in rare diseases 

 

1.2.1. EU Clinical Trials Register 

 

The EU Clinical Trials Register (clinicaltrialsregister.eu) was used to 

identify clinical trials related to rare diseases and to compose a control group of 

clinical trials in non-rare diseases for further comparison of the trial 

characteristics. The register contains information on interventional clinical trials 

on medicines conducted in the EU, or the European Economic Area (EEA), 

which started after 1 May 2004. The present study was performed in May 2016, 

covering a period of 12 years. The EU Clinical Trials Register provides the public 

with information held in the EU clinical trials database (EudraCT). The EudraCT 

database is maintained by the EMA and used by the national competent 

authorities to enter clinical trial data, originally provided by the sponsor, and to 

support supervision of clinical trials. 
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1.2.2. Search strategy 

 

Advanced search tools (filters) were used to restrict the search to clinical 

trials related to rare diseases that were conducted in Latvia. The search filters 

used included: “Country – Latvia”, “Rare disease”, and “Investigational 

medicinal product (IMP) with orphan designation in the indication”. A total of 

51 clinical trials with a unique EudraCT number, which identifies the trial 

throughout its lifespan, were identified. The detailed trial protocol-related data 

were accessed through the Organization for Standardization (ISO) country code 

for Latvia (LV). Data displayed for some clinical trials were incomplete or 

contained inconsistencies. For the missing information of such trials, we used 

data provided by other EEA countries (via the clinicaltrialsregister.eu) and/ or 

ClinicalTrials.gov (a clinical trials database maintained by the US National 

Library of Medicine at the National Institutes of Health). The following 

characteristics of the trials were analyzed: primary endpoints, randomization, 

masking, comparators, estimated trial enrollment and duration. 

 

1.2.3. Control group 

 

For the control group of clinical trials in non-rare diseases, 376 unique 

clinical studies in common conditions conducted in Latvia were initially 

classified by therapeutic areas and trial phases. Then, 102 clinical trials were 

randomly chosen to compose the control group. Ratio of the control group 

clinical trials to rare disease clinical trials was 2:1. Proportions of therapeutic 

areas and trial phases were maintained between the two groups for comparability 

reasons. Therapeutic areas of clinical trials in the control group were distributed 

as follows: oncology – 40 trials (39.2 %); infections – 20 trials (19.6 %); 

endocrine and metabolic diseases – 18 trials (17.6 %); nervous system – 6 trials 

(5.9 %); blood diseases – 6 trials (5.9 %); circulatory system – 4 trials (3.9 %); 



18 
 

respiratory system – 4 trials (3.9 %); and digestive system – 4 trials (3.9 %). 66 

clinical trials (64.7 %) were phase III trials, 28 (27.5 %) were phase II trials, and 

8 (7.8 %) were phase IV trials. 

 

1.2.4. Primary endpoints 

 

We analyzed whether overall survival (OS) was used as one of the 

primary endpoints in clinical trials. Outcome measures other than OS were 

classified as non-OS. Examples of such endpoints included disease-specific 

mortality, morbidity, clinical events, hospitalization, patient reported outcomes 

(symptoms, functioning, health-related QoL), physical signs, laboratory 

measures, biomarkers, radiological tests, response rates, progression-free 

survival (PFS), disease-free survival (DFS), pharmacokinetic (PK) parameters, 

and adverse events (AE). Only the primary endpoints were evaluated; secondary 

endpoints were not taken into account. 

 

1.2.5. Comparators 

 

Controls (comparators) were classified into the following types: placebo, 

different (active) treatment, different dose or regimen of the study drug (dose 

comparison), no treatment, or external (historical) control (EMA, 2001). 

 

1.2.6. Data analysis 

 

We used Fisher's exact test for statistical analysis of categorical variables: 

primary endpoints, randomization, masking, and comparators. T-test was used 

for scalar values: estimated trial duration and enrollment. 5 % was used as a 

significance level of the tests, considering that with p<0.05 the null hypothesis 

could be rejected. 
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1.3. Analysis of orphan medicinal products 

 

1.3.1. Definition and identification of orphan drugs 

 

Orphan drugs were defined as the medicinal products with European 

marketing authorization and European orphan designation granted by the EMA 

and active during the studied period. European Community Register of 

designated orphan medicinal products and the EMA database of rare disease 

designations were used to identify orphan drugs authorized in the EU. 

 

1.3.2. Determination of orphan drug availability on Latvian market 

 

Availability of orphan drugs on Latvian market was determined by using 

the National Register of Human Medicines maintained by the State Agency of 

Medicines of Latvia, as well as EUCERD 2012, 2013, and 2014 Reports, and 

directly contacting drug manufacturers and wholesalers. Drugs were considered 

to be available if they were marketed/ launched in Latvia according to data in at 

least two of the above mentioned sources. 

 

1.3.3. Evaluation of orphan drug accessibility (reimbursement 

mechanisms) in Latvia 

 

The National Health Service data were used to assess drug reimbursement 

including the national reimbursement list (as of January 2014) and individual 

reimbursement data in 2008–2012. Children’s Clinical University Hospital 

purchase procedure reports on “Medicinal treatment for children with rare 

diseases” program in 2010–2014 were analyzed to identify orphan drugs 
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provided within this program. Drugs were considered to be accessible if they 

were provided within some of the reimbursement mechanisms mentioned above. 

 

1.3.4. Definition and identification of surgery related orphan drugs 

 

Summary of Product Characteristics (SPC) for all orphan drugs approved 

by the EMA were analyzed to find drugs with approved labeled indications 

related to surgery (used pre-, during or post-surgery). These indications were not 

necessarily orphan designated indications of orphan drugs with multiple labeled 

indications. 

 

1.4. Impact of orphan drugs on Latvian budget – calculations and 

analysis 

 

Our study covered a 5-year period, from 2010 to 2014. Some drugs, that 

were originally designated orphan medicines, are no longer considered orphan 

drugs in Europe. These products were withdrawn from the European Community 

Register of designated orphan medicinal products, either at the end of the period 

of market exclusivity or on the request of the sponsor. Such drugs were included 

in the study until the end of the year when the last orphan indication of the 

product was withdrawn, i.e. the last year these drugs were formally considered 

orphan medicines in Europe. For instance, Sutent was withdrawn from the 

European Community Register in 2008, and was, therefore, out of the scope of 

the current study, which covered the period of 2010–2014. 

Impact of orphan drugs on Latvian budget was calculated from the 

National Health Service’s (NHS) perspective. A particular orphan drug can have 

multiple indications, orphan and non-orphan. For such drugs, only expenditures 

related to orphan indications were taken into account. For assessment of orphan 

drug reimbursement, including the reimbursement lists and the individual 
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reimbursement, we used the NHS annual reports on the use of funds for 

reimbursement of outpatient drugs and medical devices. Children’s Clinical 

University Hospital (CCUH) purchase procedure reports on the “Medicinal 

treatment for children with rare diseases” program (financed by the NHS) were 

analyzed to assess orphan drugs provided through this pathway. A particular 

orphan medicinal product can be provided through multiple reimbursement 

mechanisms. For such products, double counting was excluded.  

Total drug reimbursement budget (orphan and non-orphan products) was 

calculated as a sum of funds covering the reimbursement lists, individual 

reimbursement and the CCUH program. This information was available from the 

NHS annual public reports. For the information on total pharmaceutical market 

(total turnover of medicines) we used “Statistics on Medicines Consumption” 

annually published by the State Agency of Medicines of Latvia. Budget impact 

of orphan drugs was calculated by dividing the expenditures covering orphan 

drugs by the total pharmaceutical market and the total drug reimbursement 

budget, respectively. 

Euro (EUR) was introduced in Latvia on 1st January 2014, thus no 

currency conversion was required for this year. For the period 2010–2013, we 

used the official exchange rate defined by the Bank of Latvia for the national 

currency (Latvian lat – LVL). Starting from 2005, the Bank of Latvia set a fixed 

exchange rate 1 EUR = 0.7028 LVL, which was actual until the end of 2013. 

When the literature review was performed, for comparison with other countries, 

we used xe.com EUR exchange rates, if orphan drug expenditures were 

expressed in other currencies, e.g. British pounds (GBP). 

Annual expenditure per patient was calculated by dividing the annual 

expenditure covering orphan drug reimbursement by the number of patients 

receiving these medications. For the individual reimbursement and the CCUH 

program, the number of patients receiving particular drugs was known from the 
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NHS annual reports on the use of funds for reimbursement of outpatient drugs 

and medical devices and the NHS annual public reports, respectively. For drugs 

included in one of the reimbursement lists, the number of patients was estimated 

by using the EMA approved summary of product characteristics (SPC) and the 

number of drug packages reimbursed by the NHS. The SPC was used to identify 

the recommended maintenance daily dose used for drug's main indication in 

adults. This dose was further converted to the number of pharmaceutical forms 

(e.g. tablets or capsules). Then, the content of a single package was divided by 

the number of pharmaceutical forms required per day, to find the duration of 

treatment (number of days) covered by one package. It was further calculated 

how many packages are required for one year treatment period. Number of 

patients receiving a particular drug was estimated by dividing the total number 

of drug packages reimbursed by the NHS by the number of packages required 

for one patient per year. 

 

1.5. Comparison strategy with other European countries 

 

A literature review was performed to compare the situation in the field of 

orphan drugs and the budget impact of these drugs in Latvia and other European 

countries. The budget impact of orphan drugs was expressed in absolute figures 

(million EUR) and relative to the total pharmaceutical market. If a study reported 

only the budget impact of orphan drugs as a percentage of the total 

pharmaceutical market, the absolute figures were calculated taking into account 

the numbers representing the total pharmaceutical market, as reported in the 

study. If multiple studies were available for a country, the most recent study was 

selected. If a study reported actual (observed) data and data forecasted for the 

future, the observed data for the latest year were preferred. The World Bank’s 

data on the population and GDP (PPP) per capita were used for each country for 

the year of interest. We also identified the number of orphan drugs with active 
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marketing authorizations in the EU and converted the orphan drug expenditure 

into expenditure per 100 000 inhabitants. 
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2. RESULTS 

 

2.1. Situation in the field of rare diseases in Latvia 

 

2.1.1. National plan for rare diseases 

 

Latvian national plan for rare diseases was written by the working group, 

which included health care professionals, representatives from the Ministry of 

Health (MoH) and patient organizations. The plan was submitted to the MoH for 

evaluation in December 2011 (Aymé and Rodwell, 2013; Logviss, Krievins and 

Purvina, 2014), and a public consultation of the plan was launched in 2012 and 

the results were subsequently analyzed by the MoH. A number of meetings with 

different stakeholders were held, and as a result, the MoH developed and on 20 

June 2013 approved the National Plan for Rare Diseases for the period from 2013 

to 2015 (Veselības ministrijas rīkojums Nr. 110, 2013) in accordance with the 

European Council recommendations of 8 June 2009 on an action in the field of 

rare diseases (Council Recommendation, 2009). 

There is no official definition for rare diseases in Latvia, as stakeholders 

accept definition of the European Regulation on Orphan Medicinal Products of 

a prevalence of no more than 5 in 10 000 individuals, and that rare diseases are 

life-threatening or chronically debilitating (Aymé and Rodwell, 2013; Veselības 

ministrijas rīkojums Nr. 110, 2013). Main strategic objectives of the plan are 

related to improving access to information on rare diseases for health care 

professionals and patients with their families, as well as creation of rare disease 

patient register. An important role of the plan is dedicated to the prevention and 

early detection of rare diseases, integrated medical and social care for patients, 

and continuing education of health care professionals in the field of rare diseases. 

On 23 October 2017, the second plan for rare diseases was approved for 

the period 2017–2020. The plan includes priority tasks and measures to be taken 
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to improve the early diagnostics, timely treatment and flow of information for 

rare diseases (Ministru kabineta rīkojums Nr. 602, 2017). The new plan is 

intended to ensure the availability of medicines and genetic tests not only for 

children, but also for adult patients with appropriate indications. A total of EUR 

66.9 million is needed to carry out the activities mentioned in the plan, of which 

EUR 5 million in 2018, EUR 31.4 million in 2019, and EUR 30.5 million in 2020. 

Further, additional funding of EUR 30.5 million will be required annually. 

 

2.1.2. Centers of expertise 

 

There are currently no official designated centers of expertise for rare 

diseases in Latvia, but a meeting was held in 2013 to discuss possible criteria for 

national centers of expertise (Rodwell and Aymé, 2014). A legal framework for 

centers of expertise, including those for rare diseases, is expected in the future. 

Several medical centers, that fulfill this role, are currently recognized by 

reputation only (Aymé and Rodwell, 2013). For example, the CCUH provides 

genetic services, as well as services for children with haematological, 

oncological and endocrinological diseases. Riga East Clinical University 

Hospital (RECUH) has a specialized clinic of chemotherapy and haematology, 

in which patients with haemophilia A and B, factor XII deficiency and von 

Willebrand disease receive diagnostics and treatment. Rare oncological diseases, 

e.g. Burkitt’s lymphoma, Langerhans cell histiocytosis, Mantle-cell non-

Hodgkin’s lymphoma, multiple endocrine neoplasia, Ewing’s sarcoma, Wilms’ 

tumour, Waldenstrom’s macroglobulinaemia and others can be treated in this 

hospital as well. Pauls Stradins Clinical University Hospital (PSCUH) provides 

services in different rare disease areas, such as cardiology, angiology, 

pulmonology, nephrology, endocrinology, gastroenterology, oncology and 

ophthalmology. Latvian Pulmonary Hypertension Center is a part of Center of 

Cardiology of Latvian University located in PSCUH. The MoH, Orphanet 
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Latvian team and experts from the three university hospitals mentioned above 

met in 2013 and started work on developing criteria for national centers of 

expertise (Rodwell and Aymé, 2014). The Center of excellence for treatment and 

research of multidrug-resistant tuberculosis set up in the Latvian Infectology 

center in 2000 can be mentioned as an example for the development of potential 

regional reference centers in Latvia. 

 

2.1.3. Patient registers 

 

Currently there is no specific register for rare disease patients in Latvia 

making it impossible to fully collect and evaluate information on rare diseases, 

although the national plan for rare diseases foresees activities for evaluation and 

improvement of existing patient registers to start centralized data collection on 

rare disease patients (Rodwell and Aymé, 2014; Veselības ministrijas rīkojums 

Nr. 110, 2013). Register of Patients Suffering from Certain Diseases maintained 

by the Center for Disease Prevention and Control (CDPC) contains records on 

some rare diseases including cancers and congenital anomalies. Congenital 

Anomaly Register is a part of Register of Patients Suffering from Certain 

Diseases and it contained data on 11 990 patients with congenital anomalies as 

of June 2012 (Valsts informācijas sistēmu reģistrs, 2012). According to data from 

the Newborn Register 582 cases of congenital malformations were diagnosed in 

maternity wards in 2011 and 677 cases in 2012 (SPKC, 2012a). They calculated 

in 6.1 % of total newborns morbidity rate in 2012. However, data in the 

Congenital Anomaly Register is incomplete, since the register is not functioning 

optimally, because there is no mechanism in place that would regulate flow of 

information on newly diagnosed congenital anomalies (Veselības ministrijas 

rīkojums Nr. 110, 2013). Therefore the register in its current form requires big 

improvements as it is stated in the national plan for rare diseases. Genome 

Database of Latvian Population has been created and is maintained by Latvian 
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Biomedical Research and Study Center (BMC) (BMC, 2014). This database is a 

nationwide project designed to create identification, storage and processing 

system for health and genetic information of Latvian population for research, 

preventive and therapeutic purposes. As of November 2012 the number of 

participants recruited in the project (number of collected DNA samples) was 20 

126 (P3G, 2013). DNA and data collection of monogenic diseases maintained by 

Genome Database of Latvian Population contains more than 800 patient samples 

(more than 500 of which for rare diseases) (Veselības ministrijas rīkojums Nr. 

110, 2013). 

Rare cancers are included in the National Cancer Control Program (2009–

2015) adopted by the Cabinet of Ministers in 2009 (Ministru kabineta rīkojums 

Nr. 48, 2009). According to data of Latvian Cancer Register there were 71 166 

patients registered at the end of 2012 (SPKC, 2013) (cancer was newly diagnosed 

in 11 534 patients in 2012). Taking into account that rare cancers calculate in 24 

% of the total cancer prevalence in the EU (Gatta et al., 2011) (annual incidence 

rate of rare cancers in Europe is 22 % of all cancer diagnoses), the estimated 

number of patients with rare cancers in Latvia could be around 17 080 patients 

(annually around 2 537 newly diagnosed patients). 

The Cardiovascular Health Improvement Action Plan (2013–2015) was 

adopted in 2013 (Ministru kabineta rīkojums Nr. 359, 2013). It includes activities 

in the fields of health promotion, improving cardiovascular disease treatment and 

early diagnostics of congenital malformation of the heart. According to data from 

the heart disease register of the CCUH clinic of children’s cardiology and cardiac 

surgery 152 newborns (0.77 %) were diagnosed with congenital heart disease in 

2012, 11.1 % of heart pathologies were diagnosed late and 55.5 % of pathologies 

were diagnosed antenatally. 

Health care professionals from several university hospital centers collect 

rare disease patient data, for example, since 2007 there is a pulmonary arterial 
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hypertension (PAH) patient register at the Latvian Cardiology Center of PSCUH 

(Aymé and Rodwell, 2013). Center of Endocrinology of PSCUH has created 

several data bases of patients with rare endocrine diseases, such as acromegaly, 

Cushing’s disease, and MEN (multiple endocrine neoplasia) syndrome (Rodwell 

and Aymé, 2014). These data bases were created for follow-up purposes, as well 

as to serve as a source of scientific information. Congenital anomaly register is 

held by the medical genetics clinic at the CCUH. According to CCUH data there 

are records on 40 cystic fibrosis patients in Latvia as of the end of 2013 (BKUS, 

2014), and every year this diagnosis is confirmed in one child, on average. Data 

are also collected by rare disease patient organizations. For instance, according 

to Latvian Haemophilia Society data there are around 250 patients with bleeding 

disorders (Veselības ministrijas rīkojums Nr. 110, 2013), while Pulmonary 

Hypertension Association has data on 51 patients with diagnosed PAH. 

It should be noted that implementation of the e-health project is planned 

to be launched in Latvia in 2014. Within this project data on patient health and 

received health care services will be stored centrally. There is also a pilot plan to 

use Orpha codes and OMIM codes for rare diseases within the e-health system 

to ensure identification and visibility of rare diseases (Rodwell and Aymé, 2014). 

Some activities are currently being implemented including the approval of an act 

concerning the plan to include Orpha codes in the congenital anomaly and cancer 

registers. It would allow using e-health system information for obtaining data on 

prevalence, diagnostics, and treatment of rare diseases. If the above mentioned 

plan was implemented, making new separate rare disease patient register would 

not necessarily be required (Veselības ministrijas rīkojums Nr. 110, 2013). 

Despite the fact that the Congenital Anomaly Register contains records 

also for rare diseases (as of 14.06.2017, 324 rare diseases with Orpha codes for 

1108 patients were registered there), the problem of rare disease patient 

registration still remains relevant (Ministru kabineta rīkojums Nr. 602, 2017), 
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which makes the long-term budget planning difficult. The amount of information 

contained in the existing patient registers does not reflect the actual number of 

patients with rare diseases, since data is not systematically entered there. In 

response to this issue, on 28 February 2018, the Rare Disease Coordination 

Center was set up in CCUH, with support units in PSCUH and RECUH, to 

provide services for both children and adult patients. 

Latvia contributed to EUROCARE-5 (European Cancer Register Based 

Study on Survival and Care of Cancer Patients), RARECARENet (Information 

Network on Rare Cancers), EUROCAT (European Surveillance of Congenital 

Anomalies), and EUHASS (European Haemophilia Safety Surveillance) (Aymé 

and Rodwell, 2013). Latvian teams also participated in the following pilot 

European reference networks for rare diseases: Dyscerne (European Network of 

Centers of Expertise for Dysmorphology) and PAAIR (Patient Associations and 

Alpha-1 International Register) (Aymé and Rodwell, 2012). These pilot projects 

were financed by the European Commission within the scope of the Community 

action program on rare diseases, including genetic diseases (1999–2007) and the 

second program of the Community action in the field of health (2008–2013). 

Only one register of rare disease patients (Latvian cystic fibrosis patient register) 

is listed in Orphanet report on rare disease registers in Europe (Orphanet, 2014), 

which means that there is a need to improve information exchange and optimize 

flow of information among different institutions. 

 

2.1.4. Diagnostics 

 

Newborns are screened for only two rare disorders in Latvia: 

phenylketonuria (since 1987) and congenital hypothyroidism (since 1996) 

(Veselības ministrijas rīkojums Nr. 110, 2013). Data on newborns screened in 

maternity units are collected in the newborns register that is supervised by the 

CDPC (Rodwell and Aymé, 2014). An average of 22 neonates with congenital 
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hypothyroidism and 4 with phenylketonuria were annually diagnosed through 

this neonatal screening program in 2007–2012 (SPKC, 2012b). A question has 

been recently raised concerning expanding the newborn screening by using 

tandem mass spectrometry method (Veselības ministrijas rīkojums Nr. 110, 

2013). Latvian Food and Veterinary Service and Institute of Organic Synthesis 

have such mass spectrometry devices, but they are not used for medical purposes 

making it a nonsense situation. 

Some prenatal and postnatal diagnostic tests for rare genetic diseases are 

financed by the NHS (Veselības ministrijas rīkojums Nr. 110, 2013), including: 

1) Cytogenetic analysis: chromosome analysis with the standard method and 

molecular cytogenetic or FISH (fluorescence in situ hybridization) 

method; 

2) Genetic biochemical analysis: biochemical screening of pregnant women 

at high risk for fetal genetic abnormalities; neonatal screening for 

phenylketonuria and congenital hypothyroidism; selective screening of 

inborn metabolic disorders (spectrum of amino acids and organic acids, 

as well as analysis of oligosaccharides, mucopolysaccharides and 

carbohydrates); 

3) DNA diagnostics for: spinal muscular atrophy, hereditary motor and 

sensory polyneuropathy, long chain and medium chain fatty acid 

oxidation disorders, Huntington’s chorea, fragile X syndrome. 

Additionally, diagnostics of the following genetic disorders are available 

within the scientific research projects or in laboratories of scientific institutions 

(Veselības ministrijas rīkojums Nr. 110, 2013): cystic fibrosis, hereditary 

haemochromatosis, Wilson’s disease, Gilbert’s syndrome, alpha-1 antitrypsin 

deficiency, several forms of inherited cancers, and thrombophilia. In some cases 

clinical university hospitals collaborate and send samples to BMC for genetic 

testing (Rodwell and Aymé, 2014). For example, genetic testing of all family 
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members of patients with MEN syndrome is financed in terms of scientific 

project. Genetic testing is available through Medical Genetics Clinic of CCUH, 

Molecular Genetics Scientific Laboratory of Riga Stradins University (RSU), 

and BMC (Aymé and Rodwell, 2013). In recent years amount of newly 

diagnosed genetic diseases has increased by about 25 % (Veselības ministrijas 

rīkojums Nr. 110, 2013) thanks to new diagnostic methods offered by these 

institutions. However, despite the progress made in the diagnostics of genetic 

diseases, number of patients with unspecified genetic abnormalities requiring 

additional investigation abroad is increasing. Genetic testing in other EU states 

is possible through the special E112/S2 forms, if genetic testing is a health care 

service usually financed from the state budget, but this service cannot be 

provided in Latvia or cannot be provided within a reasonable period of time 

(Aymé and Rodwell, 2013). Mostly it is provided for children with 

lifethreatening or treatable conditions. 

Clinical guidelines for rare diseases have not been approved at the 

national level, although center of endocrinology of PSCUH in collaboration with 

endocrinologists from RECUH and CCUH issued diagnostic algorithms for rare 

endocrine diseases in 2013 (Rodwell and Aymé, 2014). These recommendations 

aim to help general practitioners and endocrinologists to consider rare endocrine 

diseases in certain types of patients. PSCUH also organizes post-diploma 

educational courses in most areas of medicine, including endocrinology. These 

courses usually cover not only common clinical conditions but rare diseases as 

well. As it is with some rehabilitation services described below, even in such 

small country as Latvia there are some regional differences in availability of 

diagnostics for rare diseases (Veselības ministrijas rīkojums Nr. 110, 2013), 

because Latvian health care system is organized in such a way that individual 

tests requiring modern technologies and complex manipulations are performed 

only by the university hospitals, which are concentrated in Riga. Further medical 
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care with less complex health services is provided by regional multi-profile 

hospitals. 

 

2.1.5. Rehabilitation services 

 

In parallel with timely and accurate diagnostics and appropriate treatment, 

rare disease patients require also proper rehabilitation services. State funding of 

medical rehabilitation and amount of provided services, including funding for 

assistive technologies (technical aids), has decreased significantly over the past 

few years (Veselības ministrijas rīkojums Nr. 110, 2013). Therefore current 

availability of rehabilitation services for rare disease patients is not sufficient. 

For instance, suitable solutions are still not found for such assistive technologies 

as special mobility devices for muscular dystrophy patients and oxygen devices 

for pulmonary hypertension patients. This problem is particularly actual outside 

Riga, where rehabilitation services are limited. Palliative care services for 

children are provided by a multidisciplinary palliative care team set up in CCUH. 

This team provides inpatient and outpatient consultative services to families as 

well as palliative care services at home for children in Riga. Palliative care 

services for children in other Latvian regions and cities (except Liepaja) are 

limited, despite the fact that the government supports development of these 

services. The reason of such differences could be partially explained by the fact, 

that there are certain requirements for the health care specialists to provide these 

services, as well difficulties are experienced in involvement of multidisciplinary 

team. 

A new service for persons with disabilities (including disabilities due to 

rare diseases) was launched in January 2013 (Rodwell and Aymé, 2014). It is a 

municipality based service providing an assistant for performing activities 

outside home, e.g. to get to work, school or rehabilitation institution. The 

assistant service is eligible for persons from 18 years of age with group 1 or group 
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2 disability (very severe or severe disability, respectively), or persons aged 5–18 

years without dividing disabilities into the groups. The assistant service is 

provided on the basis of conclusion of the State medical commission for the 

assessment of health condition and working ability. 

 

2.1.6. Patient organizations 

 

Latvian rare disease patient organization “Caladrius” was launched in 

2009 (Aymé and Rodwell, 2012, 2013). Mission of this organization is to provide 

patients with relevant information in the field of rare diseases, as well as to 

support patients and represent their interests. “Caladrius” established a fund to 

help rare disease patients who could not otherwise pay for their treatment, and in 

collaboration with CCUH organized two visits of highly qualified cardiac 

surgeons in 2011. As a result complicated operations were carried out for eleven 

children with inborn heart pathologies. 

There is a number of other rare disease related patient organizations in 

Latvia, including Haemophilia Society, Pulmonary Hypertension Association, 

Cystic Fibrosis Society, and Association of People with Special Needs “Motus 

Vita” (Rodwell and Aymé, 2014). These organizations often collaborate with 

each other, organize rare disease events and celebrate annual rare disease day. 

For example, Pulmonary Hypertension Association financially supported the 

first pulmonary endarterectomy for chronic thromboembolic pulmonary 

hypertension (CTEPH) patient in 2013, organized the summer health camp, and 

proceeded the oxygen home care therapy supporting for PAH patients. Latvian 

Haemophilia Society intensified cooperation with Lithuanian Haemophilia 

Society in 2013 in order to provide disease specific training for physiotherapists 

working with people with bleeding disorders in CCUH and RECUH. Latvian 

Alliance for Rare Diseases, which brings together the five abovementioned rare 

disease patient organizations, was launched in 2014. The Alliance is also an 
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associate member of the European Organisation for Rare Diseases 

(EURORDIS). 

 

2.1.7. Sources of information on rare diseases 

 

MoH has designated the CDPC as a representative of Latvia to participate 

in Orphanet Europe Joint Action project (Aymé and Rodwell, 2013). Orphanet 

team is currently hosted by the CDPC and is in charge of collecting data on rare 

disease related services in Latvia, such as specialized clinics, medical 

laboratories, ongoing research, registers, clinical trials and patient organizations. 

Orphanet national website was launched in April 2012 and is regularly updated 

by the Orphanet team. Web based information is also available for a limited 

number of conditions through other sources of information on rare diseases, such 

as paediatric rheumatic diseases, lysosomal storage diseases, and through 

websites of patient organizations for pulmonary hypertension, cystic fibrosis, 

neuromuscular diseases, bleeding disorders, leukaemia and some other forms of 

cancer. 

 

2.1.8. Scientific research projects 

 

Generally funding is available for rare disease projects (through state 

budget, charities and pharmaceutical companies) (Aymé and Rodwell, 2013) 

although these funds are not specifically designed for rare disease research. Rare 

diseases were not included in the priority directions of science and research 

(Rodwell and Aymé, 2014), but a number of scientific research projects in the 

field of rare diseases take place in Latvia (Veselības ministrijas rīkojums Nr. 110, 

2013). As well collaboration networks have been created with researchers from 

Baltic States and other countries around the world. Examples of such projects are 

researches in: 
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1) Hereditary liver, lung and mitochondrial diseases (Scientific Laboratory 

of Molecular Genetics, RSU); 

2) Genetics of inherited cancers (Institute of Oncology, RSU); 

3) Nonsyndromic hearing loss (Clinic of Medical Genetics, CCUH); 

4) Nonsyndromic orofacial clefts, familial melanoma, MODY (maturity 

onset diabetes of the young) type diabetes, congenital muscular 

dystrophies and familial hypercholesterolaemia (BMC); 

5) Genetics and effectiveness of treatment of acromegaly (PSCUH and 

BMC); 

6) Genome analysis of rare hereditary eye disorders and metabolic 

abnormalities (collaborative project with the University of Tartu); 

7) Rare cardiovascular diseases. Project coordinated by Center for Rare 

Cardiovascular Diseases, John Paul II Hospital in Krakow, Poland. 

Principal partners are Latvian Center of Cardiology, PSCUH and 

Lithuanian University of Medical Sciences, Kaunas. 

Baltic Metabolic Group annually brings together experts in the field of 

metabolic diseases (Veselības ministrijas rīkojums Nr. 110, 2013). Research 

projects on inherited metabolic diseases in the Baltic region are carried out within 

the framework of this group. Latvia is currently an observer of the E-Rare (ERA-

Net for research programs on rare diseases) project (Rodwell and Aymé, 2014), 

however Latvian funding agencies do not contribute to the IRDiRC 

(International Rare Disease Research Consortium) project. 

 

2.2. Clinical trials 

 

2.2.1. Clinical trials in rare diseases 

 

A total of 51 interventional clinical trials related to rare diseases, which 

were conducted in Latvia, were identified through the EU Clinical Trials Register 
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(Table 2.1). 28 trials (54.9 %) involved investigational medicinal products (IMP) 

with orphan designation in the studied indication. A total of 35 unique IMP were 

studied in 29 different rare conditions. Oncology was the biggest therapeutic 

area, with 20 clinical trials (39.2 %), followed by infections, with 10 trials (19.6 

%), and endocrine and metabolic diseases, with 9 trials (17.6 %). Multidrug-

resistant tuberculosis (MDR-TB) was the most studied condition, with 7 trials 

(13.7 %), followed by chronic lymphocytic leukemia (CLL), with 4 trials (7.8 

%), and chronic myelogenous leukemia (Ph+ CML), acromegaly, and 

Pseudomonas aeruginosa infection in cystic fibrosis, with 3 trials (5.9 %) in each 

condition. 33 clinical trials (64.7 %) were phase III trials (including two phase 

II/III trials), 14 (27.5 %) were phase II trials, and 4 (7.8 %) were phase IV trials. 
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2.2.2. Characteristics of clinical trials in rare vs. common diseases 

We found no significant difference in the use of OS as a primary endpoint 

in clinical trials between rare and non-rare diseases (9.8 % vs. 13.7 %, 

respectively; p=0.608) (Figure 2.1). However, clinical trials in rare diseases were 

less likely to be randomized controlled trials (62.7 % vs. 83.3 %; p=0.008) 

(Figure 2.2). Rare and non-rare disease clinical trials varied in masking, with rare 

disease trials less likely to be double blind (45.1 % vs. 63.7 %; p=0.035) (Figure 

2.3). Active comparators were less frequently used in rare disease trials (36.4 % 

vs. 58.8 % of controlled trials; at a significance level of 10 %, as Fisher's exact 

test p=0.052) (Figure 2.4). Clinical trials in rare diseases enrolled fewer 

participants than those in non-rare diseases: in Latvia (mean 18.3 vs. 

40.2 subjects; 95 % confidence interval (CI) of the difference 9.8–33.9; p=0.014) 

(Figure 2.5), in the EEA (mean 181.0 vs. 626.9 subjects; 95 % CI 239.3–652.5; 

p<0.001) (Figure 2.6), and in the whole clinical trial (mean 335.8 vs. 1406.3 

subjects; 95 % CI 548.0–1593.0; p<0.001) (Figure 2.7). Although, we found no 

significant difference in trial duration between the groups (mean 38.3 vs. 36.4 

months; 95 % CI -10.9–7.1; p=0.652) (Figure 2.8). All studies included in the 

analysis were multicenter and multinational trials involving multiple EEA 

member states and/ or being conducted both within and outside the EEA. 
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Figure 2.1. Primary endpoints of clinical trials 

 

 

Figure 2.2. Randomization of clinical trials 
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Figure 2.3. Masking of clinical trials 

 

 

Figure 2.4. Comparators of clinical trials 

 

54.9%

35.3%

45.1%

63.7%

1.0%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Rare diseases Non-rare diseases

P
er

ce
n

ta
g
e 

o
f 

cl
in

ic
al

 t
ri

al
s

Open label Double blind Single blind

57.6%

38.8%

36.4%

58.8%

6.1% 2.4%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Rare diseases Non-rare diseases

P
er

ce
n

ta
g
e 

o
f 

co
n

tr
o

ll
ed

 t
ri

al
s

Placebo Active comparator Dose comparison



49 
 

 

Figure 2.5. Estimated trial enrollment in Latvia 

 

 

Figure 2.6. Estimated trial enrollment in the EEA 
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Figure 2.7. Estimated enrollment in the whole clinical trial 

 

 

Figure 2.8. Estimated trial duration 
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2.3. Orphan medicinal products 

 

2.3.1. Orphan drugs in Europe and Latvia 

 

Pharmaceutical companies submit a single marketing authorization 

application to the EMA under the centralized procedure. Once granted by the 

European Commission, a centralized marketing authorization for orphan drug is 

valid in all the EU states (including Latvia). Whereas decisions surrounding 

orphan designation and marketing authorization of orphan medicines are taken 

at the EU level, decisions governing pricing and reimbursement of orphan drugs 

are a member state responsibility.  

State Agency of Medicines (SAM) of Latvia includes medicinal products 

registered in Latvia as well as medicines centrally registered by the EMA in a 

register of medical products of the Republic of Latvia (Aymé and Rodwell, 

2013). SAM is also responsible for regular collection and distribution of 

information on drugs, including orphan medicinal products, as well as for 

compiling information on drug safety, evaluating possible risks and coordinating 

measures for risk reduction. Inventory of Community and Member States’ 

incentive measures to aid the research, marketing, development and availability 

of orphan medicinal products reported that in Latvia SAM is entitled to make a 

decision regarding the fee exemption or reduction for activities associated with 

the evaluation or registration of a medicinal product if it (with or without orphan 

designation) is intended to the treatment of a rare disease (European 

Commission, 2005). The Inventory also stated that SAM may issue distribution 

authorization for medicinal product not registered in Latvia if it is intended for 

treatment of a rare disease (for an individual patient on the basis of prescription 

or for use in a health care institution on the basis of a written request). 

A first level of accessibility exists for orphan medicines that have not yet 

been authorized, the most common being compassionate use. It covers diseases 
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for which no satisfactory alternative therapy exists. SAM has approved several 

programs for drug compassionate use in Latvian hospitals (Akuličs, 2012). The 

programs include influenza drugs (oseltamivir and zanamivir) for intravenous 

administration, medicine for chronic hepatitis C (boceprevir), and drugs for 

cancer (Sprycel and Votrient) used in Ph+ CML and metastatic soft tissue 

sarcoma, respectively. Sprycel is an orphan drug included in the national 

reimbursement list C, while Votrient was originally designated an orphan 

medicine, but it was further withdrawn from the EU register of designated orphan 

medicinal products upon request of the sponsor. 

 

2.3.2. Orphan drug availability on Latvian market 

 

As of April 2014, 34 orphan drugs were available on Latvian market 

(Table 2.2), including 6 drugs that are no longer considered to be orphan 

medicines in the EU. These drugs were originally designated orphan medicines, 

but further withdrawn from the EU register of designated orphan medicinal 

products either upon request of the sponsor (Afinitor, Glivec, Revolade and 

Sutent) or at the end of the period of market exclusivity (Aldurazyme and 

Ventavis). Strictly speaking it means that only 28 pure orphan products were 

available in Latvia, calculating in 38.9 % out of 72 orphan drugs authorized in 

the EU. 
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Orphan medicines are distributed by both hospital and community 

pharmacies. It should be noted that some of orphan drugs were stated as available 

in the SAM medicinal product register, however they were not considered to be 

available in Latvia, as they did not meet the availability criteria defined in the 

current study (i.e. drugs were considered to be available if they were 

marketed/launched in Latvia according to data in at least two of the sources 

mentioned in the Methods section). For example, Torisel was stated as available 

in the SAM register, although drug manufacturer has confirmed the opposite. 

Additionally, the individual reimbursement data showed that Torisel was 

reimbursed for two patients with malignant neoplasm of kidney in 2008. 

According to the company, Somavert (which is no longer an orphan medicine in 

Europe due to expiration of the period of market exclusivity) was available 

shortly after registration, but there was no demand, so the product is no longer 

available. As stated by the wholesalers, Tracleer and Vidaza were once in stock, 

but are not available anymore. The manufacturers also confirmed that these 

products are not available in Latvia. 

There was no information on Gliolan availability provided in the SAM 

register, although the drug was stated as available in the EUCERD reports, and 

the product availability was also confirmed by the manufacturer and the 

wholesaler. There are special requirements for use of Gliolan. It should only be 

used by experienced neurosurgeons who have completed a training course in 

fluorescence-guided surgery (fluorescence microscope is used in the procedure) 

in malignant glioma resection. The marketing authorization holder (MAH) is 

obligated to implement the mentioned training course. According to information 

provided by the MAH, there was one neurosurgeon in Latvia experienced in 

utilizing the product. The SAM register provided no information on availability 

of Diacomit, however the product was stated as available in the EUCERD 

reports, as well it was individually reimbursed annually in 2008–2012. There was 
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also no information on Aldurazyme availability in the SAM register, although the 

company confirmed that the product was available. Aldurazyme was also stated 

as available in the EUCERD 2013 report. Additionally, it was purchased by 

CCUH within the “Medicinal treatment for children with rare diseases” program 

in 2014. 

For some orphan drugs, the manufacturers stated that these products 

would be available on demand if there was a patient requiring them, as it was in 

case of Atriance, Orfadin, Yondelis, Savene, Litak and Vpriv. Yondelis has been 

provided by the company free of charge for one time, but it did not affect further 

availability of the drug. Several packages of Ventavis were bought quite rarely 

and were available only for patients in PSCUH. Afinitor was also available, and 

according to the company’s information there could be around six patients in 

Latvia requiring treatment with this drug. 

 

2.3.3. Orphan drug accessibility (reimbursement mechanisms) in 

Latvia 

 

There is no specific policy in place for pricing of orphan drugs in Latvia. 

Costs related to rare diseases and orphan drugs are currently included in the 

national health care budget (Aymé and Rodwell, 2013; Veselības ministrijas 

rīkojums Nr. 110, 2013). Drug reimbursement covers drugs which are included 

in the national reimbursement drug list, or based on the medical council’s 

decision, drugs can also be reimbursed within the framework of individual 

reimbursement system, with a limit of EUR 14 229 (previously LVL 10 000) per 

patient per year (Ministru kabineta noteikumi Nr. 899, 2006). The main principle 

of drug inclusion in the reimbursement list is that the drug should be 

therapeutically and cost effective, i.e. the decision is value based and is not 

specific to orphan drugs. The national reimbursement list consists of three parts: 
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list A covering therapeutically equivalent drugs (generics); list B that consists of 

drugs without therapeutic equivalent; and list C that contains drugs for which the 

annual cost exceeds EUR 4 269 (previously LVL 3 000) per patient and the 

manufacturer is obliged to cover treatment expenses for a certain number of 

patients with his own resources (not less than 10 %). The NHS evaluates 

therapeutic value, price, expected budget impact and cost-effectiveness for each 

drug before it is included in the reimbursement list. Drug price is compared with 

the prices in other EU countries. The price of the reimbursed medicine should 

not be higher than the third lowest price in the Czech Republic, Denmark, 

Romania, Slovakia and Hungary, and shall not exceed the price of the medicine 

in Estonia and Lithuania. 

Health care of rare disease patients under 18 years of age is generally 

evaluated satisfactorily (Veselības ministrijas rīkojums Nr. 110, 2013). Since 

2009, several orphan medicinal products for children are provided as a part of 

the state funded program “Medicinal treatment for children with rare diseases” 

coordinated by CCUH (Aymé and Rodwell, 2013; Veselības ministrijas rīkojums 

Nr. 110, 2013). Five orphan drugs (14.7 %) were provided within this program 

in 2010–2014: Elaprase, Cystadane, Increlex, Kuvan and Aldurazyme. However, 

after reaching the age of 18 and moving into adult patient group, most patients 

lose state support for reimbursement of medications and rehabilitation services. 

Another positive example of rare disease management in Latvia is a care of 

children with cystic fibrosis with a multidisciplinary team approach involving 

paediatricians, geneticists, pulmonologists, psychologists and social workers. 

Orphan medicinal products are partially accessible via the reimbursement 

system. For a long time, Glivec, Sprycel and Tasigna were the only three drugs 

(8.8 %) included in the positive reimbursement list. Glivec was among the first 

orphan drugs available in Latvia (since 2001). It became the first and at that time 

the only orphan drug included in reimbursement list C and reimbursed for 
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Philadelphia chromosome positive chronic myeloid leukaemia (Ph+ CML) 

second line treatment. Starting from May 2013, Glivec was moved to the 

reimbursement list A, because cheaper generic drugs became available that 

changed prescribing and reimbursement criteria for imatinib. It can be prescribed 

by haematologist or paediatric haemato-oncologist based on the council’s 

decision and is reimbursed for patients with Ph+ CML or acute lymphoblastic 

leukaemia (Ph+ ALL), bone marrow transplant, and gastrointestinal stromal 

tumours (GIST). Sprycel and Tasigna are reimbursed based on the haematologist 

council’s decision for adult patients with Ph+ CML in chronic phase if prior 

therapy with imatinib was not effective (second line treatment). 

Not more than two percent of the national drug reimbursement budget is 

intended to individual reimbursement, with limitation up to EUR 14 229 per 

patient per year. Fifteen orphan medicinal products (44.1 %) were provided 

within this individual reimbursement program in 2008–2012: Arzerra, Atriance, 

Cystadane, Diacomit, Exjade, Glivec, Mozobil, Nexavar, Nplate, Revatio, 

Revolade, Sprycel, Sutent, Volibris and Wilzin. Until January 2013, Revolade and 

Arzerra were reimbursed within the framework of individual reimbursement 

system. Starting with January 2013, regulation of the Cabinet of Ministers on 

individual drug reimbursement was changed. According to the new regulation, 

the individual reimbursement can be provided only in cases when diagnosis is 

not included in the reimbursement list or the diagnosis is included in the list, but 

there are no drugs included in the reimbursement list for treatment of this 

diagnosis. In case of Arzerra and Revolade, both diagnoses, chronic lymphocytic 

leukaemia (CLL) and immune (idiopathic) thrombocytopenic purpura (ITP), 

respectively, are included in the reimbursement list with some therapy 

alternatives available, making Arzerra and Revolade practically inaccessible for 

patients. Similar situation may refer to other orphan drugs previously provided 

within the individual reimbursement mechanism. For instance, only about a half 
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of Volibris price is covered by the state within the individual reimbursement 

system, while the rest is provided by the company or paid by patients. In case of 

Nexavar the state coverage is even smaller accounting in less than a quarter of 

price, therefore it is almost exclusively bought by individual patients for their 

own money (for some patients a quarter of price is paid by the NHS, but the rest 

is paid by the manufacturer). However, there are some positive exceptions, for 

example, reimbursement costs of Revatio do not exceed the limit of EUR 14 229 

and it is therefore fully covered by the state. Besides, Revatio was reimbursed 

most frequently among all orphan drugs within the individual reimbursement 

system in 2008–2012. 

A significant problem faced by rare disease patients is associated with 

special nutrition and medical foods. While some of these foods are vital for rare 

disease patients, they are usually not classified as medicinal products in Latvia. 

For some rare diseases, medical food often is the main or even the only way in 

which food is taken and its discontinuation can be life-threatening. So far, there 

is no standard procedure (regulation) in place for registration of medical food in 

Latvia (Veselības ministrijas rīkojums Nr. 110, 2013) and the manufacturer can 

choose the most appropriate registration procedure to him, most often based on 

cost considerations. As a result, it is not possible to adapt the same 

reimbursement arrangement for these foods as it is for medicinal products 

included in the national reimbursement drug list. 

 

2.3.4. Orphan drugs in surgery 

 

A total of 15 orphan drugs were identified that are used pre-, during or 

post-surgery (Table 2.3). 8 drugs (53.3 %) are used against different kinds of 

tumors, 4 of them (26.7 %) being used in stem or progenitor cell transplantation. 

As well dexrazoxane is used for treatment of anthracycline extravasation (an 
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antidote to anthracyclines, which are widely used anticancer medicines) making 

oncology even wider area for orphan drugs. 

 

Table 2.3 

Orphan drugs associated with surgery (03.2013) 

Active substance Trade name Approved labeled indication 

Concentrate of 

proteolytic 

enzymes enriched 

in bromelain 

NexoBrid 
Removal of eschar in patients with deep 

partial- and full-thickness thermal burns 

Romiplostim Nplate Treatment of chronic idiopathic 

thrombocytopenic purpura (ITP) in 

splenectomised patients who are refractory to 

other treatments (corticosteroids, 

immunoglobulins) 

Eltrombopag Revolade* 

Teduglutide Revestive 

Treatment of short bowel syndrome. Patients 

should be stable following a period of 

intestinal adaptation after surgery 

Ibuprofen Pedea 

Treatment of a hemodynamically significant 

patent ductus arteriosus in preterm newborn 

infants 

Ziconotide Prialt 
Treatment of severe, chronic pain in patients 

who require intrathecal analgesia 

Dexrazoxane Savene Treatment of anthracycline extravasation 

Celecoxib Onsenal** 

Reduction of the number of adenomatous 

intestinal polyps in familial adenomatous 

polyposis (FAP), as an adjunct to surgery and 

further endoscopic surveillance 

5-aminolevulinic 

acid 
Gliolan 

Visualization of malignant tissue during 

surgery for malignant glioma 

Mifamurtide Mepact 

Treatment of high-grade resectable non-

metastatic osteosarcoma in children, 

adolescents and young adults after 

macroscopically complete surgical resection 

Imatinib Glivec* 

Adjuvant treatment of patients who are at 

significant risk of relapse following resection 

of Kit (CD117)-positive gastrointestinal 

stromal tumors (GIST) 

Brentuximab 

vedotin 
Adcetris 

Treatment of relapsed or refractory CD30+ 

Hodgkin lymphoma following autologous 

stem cell transplant 
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Table 2.3 continued 

Active substance Trade name Approved labeled indication 

Busulfan Busilvex 

Conditioning treatment prior to conventional 

hematopoietic progenitor cell transplantation 

(HSCT) 

Thiotepa Tepadina 

Conditioning treatment prior to allogeneic or 

autologous HSCT in hematological diseases; 

when high dose chemotherapy with HSCT 

support is appropriate for the treatment of 

solid tumors 

Plerixafor Mozobil 

Mobilisation of haematopoietic stem cells to 

the peripheral blood for subsequent 

autologous transplantation in patients with 

lymphoma and multiple myeloma 

* Glivec and Revolade are no longer considered to be orphan medicines in the EU. 

** Onsenal is now withdrawn from use in the EU. 

 

Romiplostim and eltrombopag both are used for idiopathic 

thrombocytopenic purpura, although eltrombopag (as well as imatinib) was 

originally designated an orphan medicine, it was withdrawn from the EU register 

of designated orphan medicinal products upon request of the sponsor. A 

concentrate of proteolytic enzymes enriched in bromelain (NexoBrid) is used to 

reduce the need and extent of surgical removal of burnt tissue and/or skin 

transplantation. Wound area left with eschar may require further removal by 

surgery. According to the EMA requirements, distribution of NexoBrid should 

be controlled to ensure that the product is not available for use at a centre, until 

at least one surgeon at the centre has received formal training in the use of 

product. 

Marketing Authorization Holder (MAH) for Onsenal has not been able to 

provide the additional data required to fulfill its specific obligation, as a result of 

slow enrolment in an ongoing clinical trial for familial adenomatous polyposis, 

therefore the product was voluntarily withdrawn from use in the EU in March 

2011. However celecoxib is a non-steroidal anti-inflammatory drug (NSAID), 

marketed by the same manufacturer and in same pharmaceutical form (hard 
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capsules) under the trade name Celebrex, for symptomatic relief in the treatment 

of osteoarthritis, rheumatoid arthritis and ankylosing spondylitis and thus it can 

potentially be used off-label. Another NSAID that is very widely available over 

the counter is ibuprofen, which is a designated orphan medicine named Pedea 

for patent ductus arteriosus treatment in preterm newborn infants. While 

ibuprofen is mainly used as tablet or oral suspension, Pedea is marketed as 

solution for injection. A course of therapy is defined as three intravenous 

injections given in 24 hour intervals. The first injection should be given after the 

first 6 hours of life. If the ductus arteriosus does not close 48 hours after the last 

injection or if it reopens, a second course of three doses may be given. If the 

condition is unchanged after the second course of therapy, surgery of the patent 

ductus arteriosus may then be necessary. 

In case of ziconotide studies, the etiologies of pain were varied and 

included spinal pain, mostly due to failed back surgery. While the overall purpose 

of dexrazoxane trials was to investigate the efficacy of intravenously 

administered drug in preventing tissue damage from accidentally extravasated 

anthracycline, and thus preventing the patients from undergoing the routinely 

used surgical excision of the affected tissue. A blockbuster anticancer drug 

imatinib (Glivec) is presented in the current study, since one of its indications is 

adjuvant treatment of patients who are at significant risk of relapse following 

resection of Kit (CD117) positive gastrointestinal stromal tumors. Although 

originally it was designated an orphan medicine for wide range of oncological 

conditions: treatment of chronic myeloid leukemia, malignant gastrointestinal 

stromal tumors, dermatofibrosarcoma protuberans, acute lymphoblastic 

leukemia, chronic eosinophilic leukemia (hypereosinophilic syndrome), and 

myelodysplastic/myeloproliferative diseases. 

6 out of 15 orphan drugs (40 %) included in the analysis were available 

on Latvian market (Table 2.4). However availability of drugs does not mean that 
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they are really affordable, making drug reimbursement an important issue. Only 

one (6.7 %) orphan drug, imatinib, was included in the reimbursement list C 

(currently list A). Drugs included in the list are reimbursed for a particular 

indication, but not for all labeled indications. For imatinib, the reimbursed 

conditions were chronic myeloid leukemia and bone marrow transplantation. 

Other drugs could potentially be reimbursed within the framework of individual 

reimbursement system. Although in 2008–2012, only 3 drugs were reimbursed 

though this mechanism: romiplostim, eltrombopag, and plerixafor. There are 

special requirements for use of Gliolan. It should only be used by experienced 

neurosurgeons who have completed a training course in fluorescence guided 

surgery (fluorescence microscope is used in the procedure) in malignant glioma 

resection. MAH is obligated to implement the mentioned training course. 

According to information provided by the MAH, there was one neurosurgeon in 

Latvia experienced in utilizing the product. 

 

Table 2.4 

Surgery related orphan drugs available in Latvia (03.2013) 

Active substance 
Trade 

name 

Reimbursement 

category 

Reimbursement 

conditions 

Imatinib Glivec* 

List C 

(currently list A) 

Individual 

Ph+ CML; bone marrow 

transplantation 

Romiplostim Nplate 

Individual 

Has been reimbursed for 

essential (hemorrhagic) 

thrombocythemia 

Eltrombopag Revolade* 

Has been reimbursed for 

neoplasms of uncertain or 

unknown behavior of 

lymphoid, hematopoietic 

and related tissue 

Plerixafor Mozobil 

Has been reimbursed for 

nodular sclerosis and 

follicular lymphoma 
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Table 2.4 continued 

Active substance 
Trade 

name 

Reimbursement 

category 

Reimbursement 

conditions 

5-aminolevulinic 

acid 
Gliolan 

– 

These drugs were 

available in Latvia, but 

were neither included in 

the reimbursement list, 

nor reimbursed 

individually in 2008-2012 

Ibuprofen Pedea 

* Glivec and Revolade are no longer considered to be orphan medicines in the EU. 

 

The NHS also maintains a list of drugs used in hospitals, which are needed 

for inpatient health care services funded by the state. No orphan drugs included 

in the analysis were found in the list. If a hospital requires a broader range or 

some specific products to provide services, an additional, hospital specific list of 

medicines should be maintained. In the current economic situation, covering 

drugs for rare diseases from the hospital budget is doubtful, taking into account 

high prices of orphan drugs. As an exception CCUH might be mentioned, as it 

manages a program of medicinal treatment of rare diseases in children and 

additional budget resources are available for this program. 

 

2.4. Impact of orphan drugs on Latvian budget 

 

Twenty one different orphan drugs were reimbursed through the three 

reimbursement pathways during the period covered by the study (Tables 2.5, 2.6, 

2.7 and 2.8). The number of orphan medicines reimbursed per year increased 

slightly, from 11 drugs in 2010 to 15 drugs in 2014. Four drugs were provided 

through multiple reimbursement mechanisms: Sprycel and Wilzin were provided 

individually prior to inclusion in the reimbursement list; Glivec was 

simultaneously reimbursed individually and through the reimbursement list; 

Cystadane was provided through the individual reimbursement and the CCUH 

program. Nplate and Mozobil were included in the reimbursement list in 2014 
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and 2015, respectively, however so far these products were reimbursed 

individually. Aldurazyme and Sutent were reimbursed after the loss of orphan 

drug status in the EU, and were, therefore, excluded from the study. 

 

Table 2.5 

Orphan drugs included in the reimbursement lists (01.2010–12.2014) 

Trade 

name 

Active 

substance 
Orphan indication 

Inclusion 

date 

Reimbursement 

list 

Glivec* Imatinib 

Ph+ CML; Ph+ 

ALL; MDS/MPD; 

GIST; DFSP; HES 

and CEL 

April 

2013 

List A 

Previously List C 

Nplate Romiplostim 

Idiopathic 

thrombocytopenic 

purpura (ITP) 

March 

2014 

List B 
Wilzin* Zinc Wilson’s disease June 2014 

Sutent* Sunitinib GIST 
December 

2014 

Sprycel Dasatinib 
Ph+ CML; Ph+ 

ALL 

October 

2010 

List C 
Tasigna Nilotinib Ph+ CML 

December 

2010 

Mozobil Plerixafor 

HSCT in patients 

with lymphoma and 

multiple myeloma 

January 

2015 

*Drugs withdrawn from the European Community register of designated orphan 

medicinal products 

 

Table 2.6 

Orphan drugs reimbursed within the CCUH program (01.2010–12.2014) 

Trade name Active substance Orphan indication 

Elaprase Idursulfase Mucopolysaccharidosis II (MPS II) 

Myozyme Alglucosidase alpha Pompe disease 

Aldurazyme* Laronidase Mucopolysaccharidosis I (MPS I) 

Kuvan Sapropterin 

Hyperphenylalaninaemia (HPA) in patients 

with phenylketonuria (PKU) or 

tetrahydrobiopterin (BH4) deficiency 

Cystadane Betaine Homocystinuria 
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Table 2.6 continued 

Trade name Active substance Orphan indication 

Increlex Mecasermin 
Primary insulin-like growth factor 1 

deficiency 

Votubia Everolimus 

Renal angiomyolipoma and subependymal 

giant cell astrocytoma associated with 

tuberous sclerosis complex (TSC) 

*Drugs withdrawn from the European Community register of designated orphan

medicinal products

Table 2.7 

Individually reimbursed orphan drugs (01.2010–12.2014) 

Trade 

name 

Active 

substance 
Orphan indication 

Revatio Sildenafil Pulmonary arterial hypertension (PAH) 

Volibris Ambrisentan PAH 

Tracleer* Bosentan PAH; systemic sclerosis 

Nexavar Sorafenib 
Hepatocellular carcinoma; renal cell carcinoma; 

differentiated (papillary/follicular) thyroid carcinoma 

Atriance Nelarabine T-ALL and T-LBL

Sutent* Sunitinib GIST 

Glivec* Imatinib 
Ph+ CML; Ph+ ALL; MDS/MPD; GIST; DFSP; HES 

and CEL 

Sprycel Dasatinib Ph+ CML; Ph+ ALL 

Mozobil Plerixafor 
HSCT in patients with lymphoma and multiple 

myeloma 

Arzerra Ofatumumab Chronic lymphocytic leukaemia (CLL) 

Nplate Romiplostim ITP 

Revolade* Eltrombopag ITP 

Exjade Deferasirox 

Chronic iron overload due to blood transfusions in 

patients with beta thalassaemia major, other 

anaemias, and non-transfusion-dependent 

thalassaemia syndromes 

Wilzin* Zinc Wilson’s disease 

Cystadane Betaine Homocystinuria 

Diacomit Stiripentol 
Dravet’s syndrome (Severe myoclonic epilepsy in 

infancy – SMEI) 

*Drugs withdrawn from the European Community register of designated orphan

medicinal products
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Table 2.8 

Drugs withdrawn from the European Community register of designated 

orphan medicinal products (12.2014) 

Trade 

name 

Active 

substance 

Withdrawal 

date 
Reason of withdrawal 

Aldurazyme Laronidase June 2013 End of the period of market 

exclusivity Wilzin Zinc October 2014 

Revolade Eltrombopag January 2012 
Request of the sponsor 

Sutent Sunitinib July 2008 

Glivec Imatinib 

November 2011 
End of the period of market 

exclusivity (for Ph+ CML) 

April 2012 
Request of the sponsor (for 

other indications) 

Tracleer Bosentan 

May 2012 
End of the period of market 

exclusivity (for PAH) 

April 2014 
Request of the sponsor (for 

systemic sclerosis) 

Orphan drug annual expenditure ranged between EUR 2.065 and 

3.065 million, with total 5-year expenditure EUR 12.467 million (Tables 2.9 and 

2.10). It constituted, on average, 0.84 % of the total pharmaceutical market 

annually, with a maximum 1.04 % seen in 2012, followed by a minimum 0.70 % 

in 2013. These peak and bottom values can be explained by the fact that Glivec 

was withdrawn from the European Community register of designated orphan 

medicinal products in 2012, and was no longer considered orphan medicine in 

the EU. Additionally, after the patent expiration in 2013, imatinib generics 

became available and practically replaced the brand drug from Latvian drug 

reimbursement system. Orphan drugs represented, on average, 2.14 % of the total 

drug reimbursement annual budget, with maximal (2.62 %) and minimal (1.83 

%) values also observed in 2012 and 2013. 



T
ab

le
 2

.9
 

B
u

d
g

et
 i

m
p

a
ct

 o
f 

in
d

iv
id

u
a

l 
o

rp
h

a
n

 d
ru

g
s 

(0
1

.2
0

1
0
–

1
2

.2
0

1
4

) 

T
ra

d
e 

n
a

m
e
 

A
ct

iv
e 

su
b

st
a

n
c
e
 

E
x

p
en

d
it

u
re

 (
E

U
R

) 
S

h
a
r
e 

o
f 

to
ta

l 

ex
p

en
d

. 

R
ei

m
b

. 

ca
te

g
o
ry

 
2

0
1
0
 

2
0

1
1
 

2
0

1
2
 

2
0

1
3
 

2
0

1
4
 

T
o
ta

l 

A
tr

ia
n

ce
 

N
el

ar
ab

in
e 

2
4

 7
7
3
 

–
 

–
 

–
 

–
 

2
4

 7
7
3
 

0
.2

0
 %

 

In
d

iv
id

u
al

 

R
ei

m
b

u
rs

em
en

t 

N
ex

a
va

r 
S

o
ra

fe
n

ib
 

1
6

 4
1
8
 

1
2

 0
4
0
 

2
3

 8
0
6
 

1
7

 7
8
6
 

1
4

 2
2
9
 

8
4

 2
7
8
 

0
.6

8
 %

 

R
ev

a
ti

o
 

S
il

d
en

af
il

 
1

0
4
 7

4
2

 
1

4
7
 3

7
0
 

2
1

9
 2

5
2
 

3
4

0
 5

3
6
 

4
8

0
 6

8
5
 

1
 2

9
2

 5
8
5
 

1
0

.3
7

 

%
 

V
o

li
b

ri
s 

A
m

b
ri

se
n

ta
n

 
5

2
 1

7
2
 

8
7

 7
4
4
 

1
4

2
 2

8
9
 

1
2

8
 0

5
8
 

1
6

3
 6

3
3
 

5
7

3
 8

9
7
 

4
.6

0
 %

 

E
xj

a
d

e 
D

ef
er

as
ir

o
x

 
5

 7
2

6
 

–
 

–
 

–
 

7
 3

2
9
 

1
3

 0
5
5
 

0
.1

0
 %

 

S
p

ry
ce

l 
D

as
at

in
ib

 
6

0
 4

5
0
 

–
 

–
 

–
 

–
 

6
0

 4
5
0
 

0
.4

8
 %

 

W
il

zi
n

 
Z

in
c 

1
 3

1
7
 

1
6

9
 

–
 

–
 

–
 

1
 4

8
6
 

0
.0

1
 %

 

C
ys

ta
d

a
n

e 
B

et
ai

n
e 

1
 0

3
8
 

3
 1

4
2
 

2
 0

9
4
 

4
 3

2
7
 

6
 5

6
0
 

1
7

 1
6
1
 

0
.1

4
 %

 

D
ia

co
m

it
 

S
ti

ri
p

en
to

l 
6

 6
9

6
 

8
 9

4
0
 

1
4

 3
5
4
 

1
1

 4
2
4
 

1
6

 9
4
7
 

5
8

 3
6
0
 

0
.4

7
 %

 

G
li

ve
c 

Im
at

in
ib

 
–

 
4

7
 7

3
1
 

6
8

 6
0
8
 

–
 

–
 

1
1

6
 3

4
0
 

0
.9

3
 %

 

A
rz

er
ra

 
O

fa
tu

m
u

m
ab

 
–

 
2

7
 8

3
0
 

–
 

–
 

–
 

2
7

 8
3
0
 

0
.2

2
 %

 

M
o

zo
b

il
 

P
le

ri
x
af

o
r 

–
 

1
2

 7
9
6
 

2
5

 5
9
2
 

–
 

–
 

3
8

 3
8
9
 

0
.3

1
 %

 

N
p

la
te

 
R

o
m

ip
lo

st
im

 
–

 
1

3
 6

8
7
 

–
 

–
 

–
 

1
3

 6
8
7
 

0
.1

1
 %

 

R
ev

o
la

d
e 

E
lt

ro
m

b
o

p
ag

 
–

 
3

 7
9

0
 

–
 

–
 

–
 

3
 7

9
0
 

0
.0

3
 %

 

T
ra

cl
ee

r 
B

o
se

n
ta

n
 

–
 

–
 

–
 

–
 

1
2

 6
9
7
 

1
2

 6
9
7
 

0
.1

0
 %

 

69 



T
ab

le
 2

.9
 c

o
n
ti

n
u
ed

 

T
ra

d
e 

n
a

m
e
 

A
ct

iv
e 

su
b

st
a

n
c
e
 

E
x

p
en

d
it

u
re

 (
E

U
R

) 
S

h
a
r
e 

o
f 

to
ta

l 

ex
p

en
d

. 

R
ei

m
b

. 

ca
te

g
o
ry

 
2

0
1
0
 

2
0

1
1
 

2
0

1
2
 

2
0

1
3
 

2
0

1
4
 

T
o
ta

l 

G
li

ve
c 

Im
at

in
ib

 
1

 3
7

3
 3

7
4
 

1
 4

8
1

 1
1
0
 

1
 2

5
2

 2
8
0
 

–
 

–
 

4
 1

0
6

 7
6
4
 

3
2

.9
4

 

%
 

L
is

t 
A

 

(p
re

v
io

u
sl

y
 

L
is

t 
C

) 

S
p

ry
ce

l 
D

as
at

in
ib

 
–

 
2

0
2
 9

9
7
 

2
9

6
 7

0
3
 

4
1

2
 5

3
8
 

5
2

4
 1

1
9
 

1
 4

3
6

 3
5
7
 

1
1

.5
2

 

%
 

L
is

t 
C

 

T
a

si
g
n

a
 

N
il

o
ti

n
ib

 
–

 
–

 
1

4
9
 5

6
1
 

2
7

5
 6

1
5
 

2
8

5
 9

6
4
 

7
1

1
 1

4
0
 

5
.7

0
 %

 

W
il

zi
n

 
Z

in
c 

–
 

–
 

–
 

–
 

1
 5

3
4
 

1
 5

3
4
 

0
.0

1
 %

 
L

is
t 

B
 

E
la

p
ra

se
 

Id
u

rs
u
lf

as
e 

4
1

8
 2

7
5

 
5

0
1
 2

2
8
 

5
9

6
 2

3
2
 

6
8

1
 4

0
8
 

7
0

7
 6

1
9
 

2
 9

0
4

 7
6
2
 

2
3

.3
0

 

%
 

C
C

U
H

 

p
ro

g
ra

m
 

K
u

va
n
 

S
ap

ro
p

te
ri

n
 

–
 

–
 

1
7

3
 3

7
4
 

1
7

3
 3

7
4
 

2
1

3
 8

2
8
 

5
6

0
 5

7
5
 

4
.5

0
 %

 

C
ys

ta
d

a
n

e 
B

et
ai

n
e 

–
 

–
 

6
 2

6
5
 

6
 2

6
5
 

6
 4

1
6
 

1
8

 9
4
5
 

0
.1

5
 %

 

In
cr

el
ex

 
M

ec
as

er
m

in
 

–
 

–
 

9
4

 2
5
7
 

9
3

 5
5
7
 

9
3

 8
2
0
 

2
8

1
 6

3
4
 

2
.2

6
 %

 

M
yo

zy
m

e 
A

lg
lu

co
si

d
as

e 

al
p

h
a 

–
 

–
 

–
 

–
 

7
1

 5
4
8
 

7
1

 5
4
8
 

0
.5

7
 %

 

V
o

tu
b

ia
 

E
v
er

o
li

m
u

s 
–

 
–

 
–

 
–

 
3

4
 8

0
2
 

3
4

 8
0
2
 

0
.2

8
 %

 

70



T
ab

le
 2

.1
0
 

 T
o

ta
l 

b
u

d
g

et
 i

m
p

a
ct

 o
f 

o
rp

h
a

n
 d

ru
g

s 
(0

1
.2

0
1
0
–

1
2

.2
0
1

4
) 

C
a
te

g
o
ry

 o
f 

d
ru

g
 e

x
p

en
d

it
u

re
 

E
x

p
en

d
it

u
re

 (
E

U
R

) 

2
0

1
0
 

2
0

1
1
 

2
0

1
2
 

2
0

1
3
 

2
0

1
4
 

T
o
ta

l 

A
ll

 o
rp

h
an

 d
ru

g
s 

2
 0

6
4

 9
8
1
 

2
 5

5
0

 5
7
4
 

3
 0

6
4

 6
6
9
 

2
 1

4
4

 8
8
7
 

2
 6

4
1

 7
2
7
 

1
2

 4
6
6

 8
3

8
 

T
o

ta
l 

p
h

ar
m

ac
eu

ti
ca

l 
m

ar
k
et

 
2

7
6
 6

9
0

 0
0
0
 

2
9

0
 1

9
0

 0
0
0
 

2
9

5
 4

8
0

 0
0
0

 
3

0
7
 5

9
0

 0
0
0
 

3
1

6
 0

4
0

 0
0
0

 
A

ve
ra

g
e 

S
h

ar
e 

o
f 

to
ta

l 
p

h
ar

m
ac

eu
ti

ca
l 

m
ar

k
et

 
0

.7
5

 %
 

0
.8

8
 %

 
1

.0
4

 %
 

0
.7

0
 %

 
0

.8
4

 %
 

0
.8

4
 %

 

T
o

ta
l 

d
ru

g
 r

ei
m

b
u

rs
em

en
t 

b
u
d

g
et

 
1

0
5
 9

1
1

 7
2
2
 

1
1

8
 2

0
4

 4
0
2
 

1
1

7
 0

0
7

 6
8
9

 
1

1
7
 3

8
4

 8
8
0
 

1
2

2
 3

2
6

 4
2
1

 
A

ve
ra

g
e 

S
h

ar
e 

o
f 

to
ta

l 
d

ru
g
 r

ei
m

b
u

rs
em

en
t 

1
.9

5
 %

 
2

.1
6

 %
 

2
.6

2
 %

 
1

.8
3

 %
 

2
.1

6
 %

 
2

.1
4

 %
 

71 



72 

If Glivec was excluded from the study, the orphan drug expenditure would 

increase constantly, from EUR 0.692 million to EUR 2.642 million (Figure 2.9). 

It corresponds to more than a threefold increase, from 0.25 % to 0.84 % of the 

total pharmaceutical market within 5 years. 

Figure 2.9. Orphan drug expenditure (01.2010–12.2014) 

In a 5-year period, number of patients receiving orphan drugs increased 

by 60 %, from 80 to 128 patients. It changed in a similar manner as the orphan 

drug expenditure, depending on Glivec exclusion (Figure 2.10). Until 2012, 

Glivec had the highest annual number of patients, varying between 40 % and 

56 % of all patients in 2010–2012, whereas Revatio had the highest growth in the 

number of patients, with more than a fourfold increase within 5 years (from 18 

to 77 patients, i.e. 60 % of all patients in 2014). The average overall annual 

expenditure per patient decreased by 20 %, from EUR 25 812 to EUR 20 638. 
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Figure 2.10. Number of patients and average annual expenditure per 

patient (01.2010–12.2014) 

Average annual per patient expenditures varied widely, from EUR 

1 534 for Wilzin to EUR 580 952 for Elaprase, and averaged at EUR 23 

701 (Table 2.11). Annual budget for Elaprase grew constantly, with a peak per 

patient expenditure reaching EUR 707 619 in 2014. 

Table 2.11 

Average annual expenditure per patient (01.2010–12.2014) 

Trade name Active substance 
Average annual expenditure 

per patient (EUR) 

Glivec Imatinib 30 420; 7 756* 

Sprycel Dasatinib 49 530; 60 450* 

Tasigna Nilotinib 47 409 

Wilzin Zinc 1 534; 495* 

Mozobil Plerixafor 12 796 

Nplate Romiplostim 13 687 

Elaprase Idursulfase 580 952 

Myozyme Alglucosidase alfa 71 548 
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Table 2.11 continued 

Trade name Active substance 
Average annual expenditure 

per patient (EUR) 

Increlex Mecasermin 40 233 

Kuvan Sapropterin 43 121 

Votubia Everolimus 34 802 

Cystadane Betaine 6 315; 3 432* 

Revatio Sildenafil 6 185 

Volibris Ambrisentan 10 434 

Tracleer Bosentan 12 697 

Diacomit Stiripentol 7 295 

Arzerra Ofatumumab 13 915 

Atriance Nelarabine 12 386 

Nexavar Sorafenib 10 535 

Exjade Deferasirox 6 527 

Revolade Eltrombopag 3 790 

* Indicates the individual reimbursement, if a drug was provided through 

multiple reimbursement mechanisms. 

 

More than a half of the total orphan drug expenditure within 5 years was 

the expenditure related to two medications, Glivec (33.9 %) and Elaprase 

(23.3 %) (Figure 2.11). Moreover, considering the fact that Glivec was included 

in the study until the end of 2012, these two products generated 86.8 %, 79.6 %, 

and 62.6 % in three consecutive years 2010–2012. 
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Figure 2.11. Orphan drugs with the highest total expenditure (01.2010–

12.2014) 

 

Oncology drugs represented 52.99 % of the total orphan drug expenditure, 

followed by drugs for metabolic and endocrine conditions (30.94 %) and 

medicines for cardiopulmonary diseases (15.07 %). More specifically, Ph+ CML 

treatment agents (Glivec, Sprycel, and Tasigna) generated 50.97 % of the total 

orphan drug expenditure, followed by Elaprase for MPS II (23.30 %) and drugs 

for PAH (Revatio, Volibris, and Tracleer), with 15.07 % (Figure 2.12). Although, 

these drugs were provided through different reimbursement mechanisms: the 

total expenditure covering orphan drugs provided through the reimbursement 

lists was almost exclusively represented by the agents for Ph+ CML (99.98 %), 

whereas Elaprase and drugs for PAH amounted to 75.01 % of the CCUH 

program and 80.35 % of the individual reimbursement orphan drug expenditures, 

respectively. 
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Figure 2.12. Orphan drug indications with the highest total expenditure 

(01.2010–12.2014) 
 

2.5. Comparison with other European countries 

 

Budget impact of orphan drugs as a proportion of the total pharmaceutical 

market is 3–5 times smaller in Latvia than in other recently studied (in 2012) 

markets (Table 2.12). Latvian population is 5–40 times smaller and GDP (PPP) 

per capita is 1.5–2 times smaller than in other countries. Consequently, the 

orphan drug expenditure per 100 000 inhabitants is 2–12 times smaller in Latvia. 

This difference is remarkable, considering the time lag between the studies and 

the different number of orphan drugs authorized in the EU (44 orphan drugs in 

2007 vs. 78 in 2014). For example, more than a million EUR was spent per 100 

000 inhabitants in three countries in 2012, when the number of orphan drugs on 

the market was closer to the number seen in 2014. 
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A study by Picavet et al. (2012) included Latvia in the European analysis 

of orphan drug market uptake. Latvia was clustered with Hungary and Poland, 

as countries with a low GDP and a formal HTA organization. This cluster had 

the lowest orphan drug market volumes and sales. Moreover, in Latvia, only EUR 

8 000 was spent per 100 000 inhabitants on orphan medicines, compared to 

approximately EUR 560 000 in France. The share of orphan drug sales relative 

to the total drug market sales varied from 0.07 % in Latvia to 1.90 % in Estonia. 

These results are critical for Latvia. However, there are some details that should 

be clarified here. Only 17 orphan drugs were included in the analysis, out of 

which only five drugs were launched in Latvia. Moreover, orphan drugs which 

generated the highest expenditures in our study (Glivec, Elaprase, and Revatio) 

were not included. Therefore, the real market uptake of all orphan drugs 

authorized in the EU is much higher, although it relates to all European markets, 

rather than specifically to Latvia. The current study found that the orphan drug 

expenditure constituted, on average, 0.84 % of the total pharmaceutical market 

in Latvia. It increased very slightly over a period of five years, remaining under 

the 1 % threshold, due to the slight increase in the number of patients and the 

number of orphan drugs reimbursed, whereas the average annual expenditure per 

patient decreased. In contrast, in the Netherlands, budget impact of orphan drugs 

increased almost fourfold over a period of six years (Kanters, Steenhoek and 

Hakkaart, 2014), while both, the number of patients and the number of orphan 

drugs, almost quadrupled. 

Orphan drug expenditures in Latvia are characterized by extremely small 

numbers, considering a trend of orphan drug budget impact to increase, due to 

the growing number of orphan medicinal products on the market and the growing 

number of patients taking these, usually expensive, products. Similar figures 

were reported only in the very first budget impact studies, when the number of 

orphan drugs on the European market was small. Thus, orphan medicinal 
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products accounted for 0.7 % and 1 % of total drug budgets in France and the 

Netherlands in 2004 (De Varax, Letellier and Börtlein, 2004), when only 15 

orphan drugs were authorized in the EU. More recent analyses showed greater 

impact of orphan drugs on total pharmaceutical market. For instance, the share 

of total pharmaceutical expenditure spent on orphan drugs in the Netherlands 

increased markedly, from 1.1 % in 2006 to 4.2 % in 2012 (Kanters, Steenhoek 

and Hakkaart, 2014). A study of five European countries, with the highest drug 

expenditure, found that the average overall impact of orphan drugs was 1.7 % of 

total drug spending in 2007 (Orofino et al., 2010). In Belgium, orphan drugs 

accounted for 1.9 % of total drug expenditure in 2008 (Denis et al., 2009, 2010b), 

and it was estimated to grow to about 4 % in 2013. It should be noted that less 

than 50 orphan drugs had European marketing authorizations at the time of these 

two studies, in 2007–2008. Later, Schey, Milanova and Hutchings (2011) 

predicted the impact of orphan drugs to increase from 3.3 % of the total European 

pharmaceutical market in 2010 to a peak of 4.6 % in 2016. Finally, in 2012, 

budget impact of orphan medicinal products accounted for 2.5 % of total 

pharmaceutical market in Sweden and 3.1 % in France (Hutchings et al., 2014). 

These budget impact analyses focused predominantly on the old EU countries 

with a high GDP. The current study demonstrated that budget impact of orphan 

drugs in Latvia, as a small Eastern European country with a low GDP and, hence, 

healthcare budget constraints, is considerably lower. It is, however, complicated 

to compare the budget impacts of orphan medicines in different countries due to 

a lack of country-specific epidemiological data for orphan diseases, differences 

in pricing and reimbursement systems, and time lag between the studies. 

Different studies used different approaches and sources of information for 

the analyses, such as the estimates of budget impact submitted by pharmaceutical 

companies in the original reimbursement files (or revision files submitted later, 

when more recent information is available), data published by the HTA 
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organizations, NHS or other payers, and IMS (Intercontinental Medical 

Statistics) Health data. The IMS Health database is widely used to evaluate and 

compare drug markets. Though, it has been pointed out that there are some 

differences in data quality between countries (Picavet et al., 2012). Moreover, 

real utilization of medicines may differ from that reflected in sales data. There 

are both, retrospective and forecasting, types of budget impact analyses. Actual 

data are used as a basis for forecasts, while forecasting nature of the analyses 

usually leaves much uncertainty, depending on multiple variables, such as 

number of orphan designations and marketing authorizations, drug costs, number 

of patients, reimbursement decisions, availability of therapeutic alternatives, and 

competition after expiration of marketing exclusivity and patent protection. 

Budget impact analyses have been criticized for their simplicity (Denis et al., 

2009, 2010b, 2011). The analyses are generally limited to evaluating the impact 

of drug costs, rather than total treatment costs. If an orphan drug has multiple 

indications, budget impact across all indications is often not considered, likewise 

the potential savings, if there is alternative treatment available. 
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3. DISCUSSION 

 

Development of the national plan for rare diseases seems to be an 

important initial step towards improving situation in this field in Latvia. 

However, there are currently no official designated centers of expertise as well 

as no specific register for rare diseases, making it impossible to fully collect and 

evaluate information on rare diseases. Newborn screening for only two rare 

disorders is certainly not sufficient resulting in recent discussions concerning 

expanding of the screening by using tandem mass spectrometry method. The 

situation appears to be similar in other Baltic States. Lithuanian national plan for 

rare diseases was approved in 2012 (Rodwell and Aymé, 2014) and it was the 

first plan in Baltic region. Estonian plan was finalized and submitted to national 

authorities in 2013. Lithuania and Estonia are among those countries with a low 

neonatal screening coverage. Neonatal screening programs are currently 

implemented only for phenylketonuria and congenital hypothyroidism. There are 

also plans to expand screening and introduce tandem mass spectrometry analysis 

in both countries. There are currently no official designated centers of expertise 

for rare diseases in all Baltic States. Some centers are recognized by reputation 

only. Latvia and Lithuania have plans to designate centers of expertise for rare 

diseases in the future, while Estonia has no such plans. Similarly to Latvia, 

Lithuania is planning to implement the e-health information system and establish 

electronic platform based disease registers (including rare diseases). In Estonia, 

all health related information is already collected in the electronic health 

information system, which can be updated and used to extract statistical data 

about rare diseases. 

It has been found that even in such small country as Latvia there are some 

regional differences in availability of diagnostics, treatment and rehabilitation 

services for some rare diseases, since university hospitals, scientific and research 
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institutions are concentrated in the capital and the largest city of Riga. There are 

also differences in availability of health care services between paediatric and 

adult patient groups, giving that some orphan drugs were provided solely within 

the CCUH program. Patient organizations play an important role in increasing 

awareness and providing necessary pressure on society and policy makers. 

Several patient organizations support patients and represent their interests, 

including the Latvian Alliance for Rare Diseases. Public awareness is also 

supported via Orphanet national website. 

According to Lithuanian study published in 2008, shortly after joining the 

EU, the number of clinical trials aimed at orphan drugs remained low in the 

Baltic States (Spokiene, 2008). Between May 2004 and June 2007, four clinical 

trials on orphan medicinal products were approved in Lithuania, one trial in 

Estonia, and no trials in Latvia. The current study covered a period of time 

between May 2004 and May 2016 and included both orphan drugs and non-

orphan drugs for rare diseases. As a result, 51 clinical trials in rare diseases were 

identified in Latvia. More than half of them (28 trials) involved orphan medicinal 

products, indicating that the number of clinical trials for orphan drugs has notably 

increased in recent years. It should be pointed out, however, that the principal 

investigators of all of the studies described in the current analysis were not from 

Latvia, but centers in our country provided sites/ patients to these trials. In fact, 

none of the trial sponsors was from Latvia or other Baltic States. This applied to 

both, clinical trials in rare and non-rare diseases, which were almost exclusively 

sponsored by global commercial pharmaceutical companies. There was only one 

non-commercial sponsor in each group. 

The majority of rare disease clinical studies were phase III studies, while 

oncology was the biggest therapeutic area, followed by infections and endocrine 

and metabolic diseases. Oncological conditions and metabolic and endocrine 

disorders are generally the main indications of orphan drugs (Logviss, Krievins 
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and Purvina, 2016; Meekings, Williams and Arrowsmith, 2012). The finding that 

infectious diseases made the second largest therapeutic area in our study can be 

explained by the fact that MDR-TB was the most studied condition. In fact, the 

three Baltic States are classified as MDR-TB high burden (high priority) 

countries with the highest prevalence of MDR-TB in the EU/EEA (ECDC and 

WHO, 2016). In addition, these countries have established high quality 

surveillance systems to monitor drug resistance. Disease prevalence as well as 

diagnostic and treatment options of rare diseases may vary between different EU 

countries. In this context, conducting clinical studies in MDR-TB in the Baltic 

States seems rational, as appropriate patients are concentrated there in relatively 

high numbers.  

Conduct of clinical studies in rare conditions may be constrained by the 

disease prevalence, and studies enrolling several hundred patients may not be 

practical or possible (Cassino et al., 2013; EMA, 2006). Pivotal clinical trials for 

rare diseases must meet the same standards of evidence as those for more 

common conditions, although limitations on patient recruitment should be taken 

into account (Abrahamyan et al., 2014; Griggs et al., 2009). High quality clinical 

evidence in drug development comes from well-designed controlled trials with 

minimized bias through appropriate randomization and blinding. In fact, most 

orphan drugs approved so far were based on RCT that followed generally 

accepted rules and standards (EMA, 2006). However, the recruitment challenges 

have led to the need for development of alternative clinical trial designs and 

statistical approaches adapted to optimize data from small populations (Buckley, 

2008; Griggs et al., 2009). There are a number of alternative trial designs that 

generally minimize the sample size requirements and maximize the number of 

patients receiving active treatment (Gagne et al., 2014). Each design has specific 

advantages and limitations complicating the most appropriate choice (Cornu et 

al., 2013). Widely described innovative study design options include factorial, 
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sequential, cross-over, response-adaptive designs, and n-of-1 trials (Abrahamyan 

et al., 2014; Cornu et al., 2013; EMA, 2006; Gagne et al., 2014; Griggs et al., 

2009). Bayesian statistical approaches may also reduce sample size requirements 

by combining prior information (external or historical data) with the actual trial 

data.  

Efficacy and safety profiles of orphan drugs are often lacking (Joppi, 

Bertele and Garattini, 2009, 2013). It is difficult to establish effectiveness of a 

novel rare disease drug, but establishing its safety profile and detection of 

possible adverse effects may be even more challenging, due to the small numbers 

of patients and limited exposure (Buckley, 2008; Cassino et al., 2013; Picavet et 

al., 2013). Therefore, post-marketing surveillance is essential for collection and 

assessment of long‐term safety data. Additionally, rare disease patient registers 

may help to gather more clinical data and evaluate effectiveness and safety of 

orphan therapies (EMA, 2006; Picavet et al., 2013; Winstone et al., 2015). 

Our findings are consistent with the previous studies reporting that RCT 

are available for approximately 60 % of rare disease therapies (Joppi, Bertele and 

Garattini, 2009, 2013; Kanters et al., 2013; Picavet et al., 2013; Winstone et al., 

2015) and that significant differences exist in enrollment, randomization, 

blinding, and the use of active comparators between clinical trials in rare and 

non-rare conditions (Bell and Tudur Smith, 2014; Dupont and Van Wilder, 2011; 

Kesselheim, Myers and Avorn, 2011; Mitsumoto et al., 2009; Winstone et al., 

2015). As might be expected, clinical trials in rare diseases recruited fewer 

participants. This is in line with the recent investigation by Hee et al. (2017), 

who examined the association between the disease prevalence and sample size 

for interventional clinical trials in rare diseases and found that trials of rarer 

diseases were noticeably smaller than the less rare diseases trials (generally 

sample size increases as prevalence increases). The authors were surprised that a 

majority of trials were conducted in one country only, regardless of the disease 
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prevalence, given the opportunity to recruit more patients in multinational 

studies. Although, Bell and Tudur Smith (2014) found that a higher proportion 

of rare disease trials were multicenter and multinational studies compared to non-

rare disease studies. In the current analysis, all clinical trials were multinational 

studies involving multiple EEA member states and/ or being conducted both 

within and outside the EEA. One might logically expect longer trials in rare 

diseases, as found by Bell and Tudur Smith (2014), to compensate for few 

participants in order to demonstrate statistical significance, but this was not 

confirmed in the current study. One might also expect more sophisticated 

statistical modeling, which does not seem to be true empirically. Unkel et al. 

(2016) reviewed the methods used to evaluate therapies in two rare conditions 

(paediatric multiple sclerosis and Creutzfeldt-Jakob disease) and found that the 

statistical methodology used was fairly basic. This applied in particular to 

paediatric multiple sclerosis, for which the evidence on therapeutic interventions 

was almost exclusively based on observational studies. Studies of this type might 

have special importance for rare diseases, as large sample size is not readily 

available for trials in these conditions (Abrahamyan et al., 2014; Gagne et al., 

2014; Kanters et al., 2013), though observational studies were out of the scope 

of the current analysis, which was aimed at interventional studies only. Using the 

active comparators instead of placebo (which is sometimes unethical), shortening 

the time patients are on control treatment or placebo, and providing the access to 

investigational treatment after the study (in open label extensions) may enhance 

patient enrollment (Abrahamyan et al., 2014) in interventional clinical trials. 

The current study has certain limitations. Firstly, we analyzed all 

(completed and ongoing) interventional clinical trials related to all rare diseases 

and orphan drugs (authorized and not authorized). In contrast, most previous 

studies, except the analysis of ClinicalTrials.gov (Bell and Tudur Smith, 2014), 

were restricted to specific therapeutic areas, such as oncology or neurology, and/ 
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or assessed only pivotal clinical trials (primarily supporting efficacy) of 

authorized orphan drugs (Kesselheim, Myers and Avorn, 2011; Maeda and 

Kurokawa, 2015; Mechler et al., 2015; Mitsumoto et al., 2009; Orfali et al., 2012; 

Picavet et al., 2013; Richey et al., 2009; Winstone et al., 2015). Secondly, this is 

a register-based study. Bell and Tudur Smith (2014) carried out the US register-

based analysis of ClinicalTrials.gov (the work extended later by Hee et al. 

(2017), but without comparison between rare and non-rare disease trials), 

described a number of limitations of the dataset and pointed out that other 

registers, such as clinicaltrialsregister.eu, can also be used. In the EU Clinical 

Trials Register, a trial protocol reports the estimated enrollment, rather than the 

actual number of patients recruited. The expected numbers of patients to be 

enrolled in clinical trials may be overestimated (Hee et al., 2017). For example, 

in the above mentioned analysis of ClinicalTrials.gov, the actual enrollment in 

rare disease trials was 70.1 % of the anticipated enrollment compared to 81.6 % 

in non-rare disease trials (Bell and Tudur Smith, 2014).  

The EU Clinical Trials Register contains information on clinical trials, 

which started after May 2004, while the orphan drug regulation was introduced 

in the EU in 2000 (Regulation (EC) No. 141/2000, 2000). Trials started before 

the implementation of the clinical trial directive in 2004 (Directive 2001/20/EC, 

2001) are not listed in the register. Moreover, in March 2011, version 8.0 of the 

EudraCT database was launched putting in place a more comprehensive set of 

validation rules for data entry. Historical data, entered into the database between 

May 2004 and March 2011, may be incomplete or contain inconsistencies, due 

to less stringent requirements for data entry, or absence of some fields in earlier 

versions of EudraCT. In addition, research and regulatory procedures alter over 

time. Potentially less rigorous evaluation criteria might have been used for older 

therapies than for recently approved ones. Information can also be missing 

because data have not been provided by the sponsor. However, these limitations 
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seem to apply equally to both, rare and non-rare disease clinical trials, and are 

not likely to cause a bias. 

The results (outcomes) of clinical trials (drug efficacy and safety) were 

not analyzed in the current study. Only the design of clinical trials was analyzed, 

since not all clinical trials have results or summary reports (synopsis) available 

in the EudraCT database. The lack of information on the results of clinical trials 

is not unique to rare diseases, the results are not always reported also for common 

diseases. It is expected that with the entry into force of the new EU clinical trial 

regulation (Regulation (EU) No. 536/2014, 2014) reporting of clinical trial 

results will be improved and more detailed analysis will be possible. 

According to Picavet et al. (2011) orphan designated drugs have higher 

median price (EUR 138.56) than non-designated drugs (EUR 16.55) for rare 

disease indications. Moreover, price of an orphan drug is higher for a disease 

with a lower prevalence (De Varax, Letellier and Börtlein, 2004). Although, 

orphan drugs with an alternative have lower annual cost per patient than those 

without an alternative (Simoens, 2011). Pharmaceutical companies have to 

comply with different pricing and reimbursement approaches in each EU 

country, thereby raising the price of orphan drugs (Boon and Moors, 2008). 

Moreover, prices of drugs distributed through the hospital pharmacies are not 

regulated in most European countries, but are negotiated directly between the 

manufacturer and the hospital. According to Simoens (2011), there is a need for 

a transparent and evidence based approach towards pricing and reimbursement 

of orphan drugs. 

Orphan medicines are distributed by both hospital and community 

pharmacies in Latvia. As of April 2014, 34 orphan drugs were available, 

including 6 drugs that are no longer considered to be orphan medicines in the 

EU, concluding that majority of orphan drugs authorized in the EU were not 

available in Latvia. Orphan medicinal products are partially accessible via the 
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reimbursement system, with only three drugs included in the positive 

reimbursement list, all indicated for Ph+ CML. Another pathway for getting 

orphan drugs is individual reimbursement, with limitation up to EUR 14 229 per 

patient per year. Fifteen orphan medicinal products were provided within this 

program. Annual limit of EUR 14 229 per patient is certainly not sufficient, 

considering the high prices of orphan drugs. Therefore, treatment costs often 

exceed this limit and the rest of expenses not covered by the NHS should be paid 

by the patient or provided by the manufacturer. The situation with access to 

orphan drugs has even worsened with recent changes in terms and conditions of 

new regulation on the individual reimbursement making some orphan drugs 

practically inaccessible for patients. Another significant issue is lack of standard 

procedure (regulation) for registration and reimbursement of special nutrition 

and medical foods. 

Our study indicated that majority of orphan drugs associated with surgery 

are used in oncology field. In addition, the only drug included in the 

reimbursement list (imatinib) is indicated for treatment of different kinds of 

cancer. However, this finding is not specific for orphan drugs related to surgery. 

Survey conducted by the Eurordis in 2010 found that rare oncological conditions 

represented 38 % of authorized orphan medicines and 56 % of patients 

potentially treated with these medicines (Le Cam, 2010). Similar results were 

reported by Schey, Milanova and Hutchings (2011) stating that, within the total 

budget impact, 40 % of the conditions, for which orphan drugs were marketed, 

were oncological and hematological diseases, accounting for 57 % of the total 

costs in 2010. Thus, oncology is the biggest therapeutic area for orphan drugs as 

entire group, although the range of orphan indications is dynamic and it is 

continuously enlarging its field covered by orphan drugs. Historically orphan 

indications were focused mostly on congenital, metabolic, oncologic, and 

hematologic diseases, but currently there is a tendency showing that new 
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indications recognized in medical society appear, including those associated with 

surgery, that are covered by orphan definition. For example, medicines for 

treatment of complications consequencing organ transplantation and cardiac 

surgery. A range of surgical indications could be considerably changed in the 

future by the advanced therapies and cell therapies studied recently. 

Availability and accessibility of orphan drugs in a particular country 

depend on multiple factors, such as marketing strategy of pharmaceutical 

companies, market attractiveness, pricing and reimbursement policies. Orphan 

drugs can be reimbursed through the three main mechanisms in Latvia: the 

reimbursement list, the individual reimbursement, and the CCUH program 

“Medicinal treatment for children with rare diseases”. The national 

reimbursement list consists of three parts (Ministru kabineta noteikumi Nr. 899, 

2006): List A covers therapeutically equivalent drugs (generics); List B consists 

of medicines without therapeutic equivalents; and List C contains expensive 

drugs, for which the annual costs exceed EUR 4 269 (previously LVL 3 000) per 

patient, and the manufacturer is obliged to cover treatment expenses (not less 

than 10 %) for a certain number of patients. This provision is an important tool 

to manage the costs of expensive medicines, although it is not intended 

specifically for orphan drugs. For example, Glivec was additionally covered by 

the company for five patients in 2010 (Veselības ekonomikas centra lēmums Nr. 

995, 2009) and 2011 (Veselības ekonomikas centra lēmums Nr. 686, 2010). 

Orphan drugs are usually included in the List C. Starting from 2014, some orphan 

drugs are also included in the List B (Table 2.5). The individual reimbursement 

can be provided only if a disease is not included in the reimbursement list, or the 

disease is included in the list, but there are no drugs included in the 

reimbursement list for treatment of this condition. Not more than 2 % of the 

national drug reimbursement budget is intended to the individual reimbursement, 

with a limitation up to EUR 14 229 (previously LVL 10 000) per patient per year. 
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Orphan drugs reimbursed in Latvia can be divided in two groups. Drugs 

provided through the reimbursement lists and the CCUH program can generally 

be considered fully accessible to patients, whereas drugs provided through the 

individual reimbursement are frequently only partially accessible, considering 

the annual limit of EUR 14 229 per patient. This threshold is too low. Only 

Revatio, Diacomit, Cystadane, Wilzin, and Mozobil can be fully provided within 

this limit. Other orphan drugs should be additionally covered by the 

manufacturers, charities or patients themselves. 

Number of orphan medicines reimbursed per year through the three 

reimbursement pathways increased slightly, reaching 15 drugs in 2014. It is less 

than 20 % out of 78 orphan drugs with active marketing authorizations in the EU 

in the same year. The remaining drugs are practically inaccessible to rare disease 

patients. Decisions to launch the product on the market and to apply for the 

reimbursement are taken by the manufacturer. Market size plays a crucial role in 

these decisions. The absolute number of rare disease patients treated in Latvia is 

very low. Some orphan drugs (including Elaprase) were reimbursed for a single 

patient. There might be no diagnosed patients eligible for the treatment with a 

particular orphan drug. In 2014, a total of 128 patients received orphan drugs in 

Latvia. In contrast, in the Netherlands, Glivec alone was provided to 1 485 

patients in 2012 (Kanters, Steenhoek and Hakkaart, 2014). The low number of 

patients along with the fiscal constraints make Latvian market less attractive for 

the manufacturers of orphan drugs. 

Orphan drugs are generally less reimbursed in new EU Member States 

(De Varax, Letellier and Börtlein, 2004), whose health care budgets are 

considerably lower than those of older Member States. A Bulgarian study 

reported similar findings, where over two-thirds of orphan drugs were not 

reimbursed in 2014 (Iskrov and Stefanov, 2014). Authors compared this number 

with other EU Member States, where about 80 % of orphan medicinal products 
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were incorporated in the healthcare systems. They also pointed out that time 

delay from the EU marketing authorization to the positive reimbursement 

decision is much longer in Bulgaria than in other countries. Bulgaria is bigger 

country than Latvia, with a population of 7.2 million vs. 2.0 million in Latvia 

(World Bank, 2016b), and consequently more rare disease patients. According 

to the Eurordis survey, especially smaller countries suffer from longer delay in 

availability of orphan medicines (Bignami, 2007). Differences in the annual per 

patient costs for a given orphan drug can reach 70 % between the EU countries 

(De Varax, Letellier and Börtlein, 2004). Besides, orphan drug prices are higher 

in the smaller of new EU Member States, such as the Baltics, than in the bigger 

states, such as Poland or the Czech Republic. 

Oncological drugs represented more than a half of the total orphan drug 

expenditure, followed by drugs for metabolic and endocrine conditions and 

medicines for cardiopulmonary diseases. Those are generally the main 

therapeutic areas of orphan drugs (Denis et al., 2010b; Iskrov and Stefanov, 

2014; Meekings, Williams and Arrowsmith, 2012; Orofino et al., 2010). In 2010, 

oncological and haematological disorders accounted for 57 % of the total orphan 

drug costs in Europe (Schey, Milanova and Hutchings, 2011). Within these 

therapeutic areas, there are some indications, for which either multiple orphan 

drugs or highly expensive orphan drugs are available. Thereby, nearly 90 % of 

the total orphan drug expenditure in our study covered only three indications: 

Ph+ CML, MPS II, and PAH. One of such orphan drugs for Ph+ CML treatment, 

Glivec, is a blockbuster anticancer drug with multiple orphan indications. It 

generated 34 % of the total orphan drug expenditure within 5 years. Similar 

results were reported in other studies. The majority of orphan drugs have 

relatively low sales (Hutchings et al., 2014), except few high-cost orphan drugs. 

For instance, the total sales of Glivec reached EUR 679 million in the five biggest 

European countries in 2007 (Orofino et al., 2010). It was more than 40 % of the 
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total orphan drug expenditure. Moreover, if the expenditures relating to three 

drugs (including imatinib) with the highest sales were excluded from the study, 

budget impact of the remaining orphan medicines would be more than halved. In 

our study, it would be enough to exclude just two medications (Glivec and 

Elaprase) to reach similar result. In a Dutch study, Glivec also had the highest 

cumulative budget impact (EUR 251.2 million) (Kanters, Steenhoek and 

Hakkaart 2014). It accounted for 34 % of the total orphan drug expenditure 

between 2000 and 2012 in Sweden, and 27 % in France (Hutchings et al., 2014). 

Loss of intellectual property, such as expiration of marketing exclusivity 

and patent protection, can greatly affect drug prices and result in an increased 

competition. As reported by Onakpoya et al. (2015), for orphan drugs, where 

generic alternatives were available, the branded products were from 1.4 to 

82 000 times more expensive. However, it is not clear yet whether the orphan 

drug market is attractive enough for generic companies to enter the field of rare 

diseases. Orphan drug market has distinctive features, characterized primarily by 

specific European regulation, small number of patients, and high drug prices. In 

addition, orphan medicines have remarkably higher proportion of large-molecule 

than small-molecule agents (Meekings, Williams and Arrowsmith, 2012), 

compared to non-orphan drugs. Since the biologicals are currently less subjected 

to generic (biosimilar) competition than the small molecules, they can maintain 

high economic value even after the patent expiration. The current study 

demonstrated that generic companies may have a big interest in some orphan 

drugs. Starting from May 2013, Glivec was moved to the reimbursement List A, 

because generic drugs became available, that changed prescribing and 

reimbursement criteria for imatinib. In fact, cheaper imatinib generics practically 

replaced the brand drug from the reimbursement system. In 2014, the 

reimbursement expenditure covering Glivec was only EUR 2 904, compared to 

the annual expenditure varying between EUR 1.321 and 1.529 million in 2010–
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2012. However, Glivec should not be considered as a model for all orphan drugs, 

since it is a small molecule, used for multiple indications, and known for a long 

time as a classical blockbuster orphan drug. Not all orphan medicines are 

expected to cause such interest from the generic companies. It should be noted 

that orphan drugs were excluded from the analysis when the period of market 

exclusivity ended. It is likely that these drugs will still have a budgetary impact, 

as patients will continue using them. However, these products were removed 

from the Community register of orphan medicinal products and are no longer 

considered orphan medicines in Europe. 

Annual per patient costs can vary broadly between different orphan drugs: 

EUR 1 534–580 952 (current study); EUR 6 000–300 000 (De Varax, Letellier 

and Börtlein, 2004); EUR 331–337 501 (Orofino et al., 2010); EUR 1 251–407 

631 (Schey, Milanova and Hutchings, 2011); GBP 726–378 000 (Onakpoya et 

al., 2015). In the present study, the two most expensive drugs, on the annual per 

patient basis, were Elaprase and Myozyme. Both medicines were provided 

through the CCUH program, as enzyme replacement therapy (ERT) for MPS II 

and Pompe disease. The program provided ERT also for Gaucher disease 

(Cerezyme) and MPS I (Aldurazyme), however these products are not considered 

orphan drugs in Europe. In fact, if Cerezyme and Aldurazyme were included in 

the study, they would be among the most expensive medicines, with the average 

annual per patient expenditures EUR 213 716 and EUR 157 248, respectively, 

and more than EUR 1 million of the total expenditure in 5 years. 

ERT for Gaucher disease was the most costly per patient therapy in Israel 

(Kesselman et al., 2006). To decrease the costs authors recommended to apply 

criteria of disease severity, use low-dose regimen or even “drug vacations”. In 

Bulgaria, MPS and glycogen storage diseases (conditions treated with ERT) were 

rare diseases with the highest costs per patient (Iskrov and Stefanov, 2014). 

Elaprase and Naglazyme had the highest estimated annual costs among the 
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inpatient orphan drugs in the Netherlands (Kanters et al., 2013), whereas 

Myozyme had the highest budget impact. However, it appears that ERT is not the 

most expensive treatment worldwide. Soliris (eculizumab), for the treatment of 

paroxysmal nocturnal haemoglobinuria, was mentioned as the most expensive 

drug in the world (Meekings, Williams and Arrowsmith, 2012), with annual cost 

around USD 500 000 in 2010. The latest price record was set by Glybera 

(alipogene tiparvovec) (Ylä-Herttuala, 2015), the first gene therapy drug 

approved by the EMA for lipoprotein lipase deficiency in 2012, with a cost over 

EUR 1 million per patient. Both drugs are designated orphan medicinal products 

in the EU. 

Orphan drug expenditure grew faster (with annual growth rates 20–25 % 

in the years not affected by the change in the status of Glivec) than the total 

pharmaceutical market (annual growth rates 2–5 %) and the total drug 

reimbursement budget (Table 3.1). The only negative growth (-30 %) was 

observed in 2012–2013, that was caused by the change in the status of Glivec. 

Based on the observed trends, it is likely that the budget impact of orphan drugs 

in Latvia will follow the general European tendencies and will continue to grow 

in the future, both in absolute numbers and relative to the total pharmaceutical 

market. This assumption is strengthened by the fact that the number of orphan 

drugs will only increase in the future, both at European level (14 new orphan 

drugs were approved by the EMA in 2015) and at Latvian national level (3 

orphan drugs were included in the reimbursement list in 2014–2015). Other 

studies have shown that the budget impact of orphan drugs in European countries 

is increasing, however the growth rates are decreasing over time (Hutchings et 

al., 2014; Kanters, Steenhoek and Hakkaart, 2014; Schey, Milanova and 

Hutchings, 2011), due to expiration of patents and marketing exclusivity of 

existing orphan drugs. It is, therefore, likely that the budget impact of orphan 

drugs in Latvia will remain sustainable and relatively small in the long run. 
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Although, it should be pointed out that currently available data is too limited to 

create a detailed and well validated model for the reliable forecast of the future 

budget impact of orphan drugs in Latvia. Further research is needed to identify 

the trends of orphan drugs, including the detailed information on the availability 

and accessibility of orphan drugs (including the time lag between the orphan drug 

marketing approval in the EU and the inclusion in the reimbursement system in 

Latvia), the potential patient population, and the prices of orphan drugs. 

 

Table 3.1 

Annual growth rates (01.2010–12.2014) 

Expenditure 2010–2011 2011–2012 2012–2013 2013–2014 

Orphan drugs (all) 23.52 % 20.16 % –30.01 % 23.16 % 

Orphan drugs (excl. 

Glivec) 
47.73 % 70.67 % 23.00 % 23.16 % 

Total pharmaceutical 

market 
4.88 % 1.82 % 4.10 % 2.75 % 

Total drug 

reimbursement budget 
11.61 % –1.01 % 0.32 % 4.21 % 

 

The issue of the availability of medicinal products to rare disease patients 

remains unresolved, since the evaluation of orphan drugs to be included in the 

national reimbursement drug list is subject to the same clinical and economic 

evaluation criteria as other medicines (Ministru kabineta rīkojums Nr. 602, 

2017). The assessment of cost-effectiveness (EUR 41 000 per extra year of life 

gained or year of life without disease progression) and impact on the drug 

reimbursement system budget is the same for all medicines. The new national 

plan states that orphan drugs were reimbursed for a total of EUR 2.5 million 

through the all three reimbursement pathways in 2016, which is in line with the 

results of the current study for 2010–2014, when the overall orphan drug 

expenditures were between EUR 2.065 and 3.065 million per year (EUR 2.493 

million on average). 
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A limitation of the current study is, in fact, that the annual per patient 

expenditures were estimated from the payer’s (NHS) perspective only. For drugs 

provided within the individual reimbursement system, the actual drug costs may 

be much higher, considering the limit of EUR 14 229 per patient per year covered 

by the NHS. If the drug cost exceeds this limit, the rest of expenses should be 

covered by the manufacturers, charities or patients. Information concerning the 

expenses not covered by the NHS is not publicly available, although it should 

not have direct impact on Latvian healthcare budget. Thus, for orphan drugs 

reimbursed individually, the annual per patient expenditures may be considered 

as the actual drug costs, only if the above mentioned limit was not exceeded, i.e. 

for Revatio, Diacomit, Cystadane, Wilzin, and Mozobil. 

Another limitation of our study can be found in the different approach for 

estimating the number of patients receiving particular drugs. For the individual 

reimbursement and the CCUH program, this number was known from the NHS 

reports, while for orphan drugs included in one of the reimbursement lists, the 

number of drug packages reimbursed by the NHS was known instead. To 

estimate the number of patients receiving such drugs we considered the 

recommended maintenance daily doses used for the main indications in adults. 

Therefore, the estimated number of patients for Sprycel and Tasigna (indicated 

in adults only) could be closer to the actual number of patients than for Glivec 

and Wilzin, which are indicated in both, adult and pediatric patients. It should be 

noted that not all patients are treated for a whole year and with the recommended 

maintenance doses. Additionally, for drugs used for Ph+ CML treatment, the 

main indication was considered Ph+ CML in chronic phase, rather than 

accelerated or blast phases. 

Denis et al. (2010a) compared rare disease and orphan drug markets in 

six European countries. France, Italy, Sweden and UK have dedicated centers of 

reference for rare diseases. Besides, there are no official centers of reference in 
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Belgium and the Netherlands, but several medical centers fulfill this role. France, 

Italy and the Netherlands have implemented additional policy measures and 

research incentives to promote research and development of orphan medicines. 

Marketing authorization of orphan drugs is responsibility of the EU, but France 

has a domestic procedure in place for authorization of orphan products (for 

temporary use before getting approval from the EMA). There are programs for 

compassionate use of orphan drugs in Belgium, France, Italy, the Netherlands, 

and UK, but there is no legislation governing compassionate use in Sweden. 

Some similarities and differences can be found when comparing Latvian 

situation with the above mentioned European countries. For example, there are 

no official centers of reference in Latvia, but several medical centers fulfill this 

role, similarly to the process in Belgium and the Netherlands. Generally some 

funding is available for rare diseases and several research projects take place in 

Latvia, although these funds and incentives are not specifically designed for rare 

disease research. As in most EU countries, there is no domestic orphan drug 

authorization procedure, but several programs for orphan drug compassionate 

use take place in Latvian hospitals.  

Belgium, France, Italy and the Netherlands compare the price of orphan 

medicine with the price in other countries (Denis et al., 2010a), while Sweden 

and UK have free pricing system. All countries included in the above mentioned 

study consider the budget impact of orphan drugs in the reimbursement 

application, except Sweden, whereas cost-effectiveness is considered in all 

countries, except Belgium. In Latvia, there is no specific policy for the pricing 

and reimbursement of orphan drugs. The NHS evaluates therapeutic value, price, 

expected budget impact and cost-effectiveness for each drug before it is included 

in the reimbursement list. Drug price is compared with prices in the following 

EU countries: Czech Republic, Denmark, Romania, Slovakia, Hungary, Estonia 

and Lithuania. Comparison with these mostly smaller Eastern European 
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countries (excluding Denmark) seems to be very logical taking into consideration 

geopolitical location of Latvia, lower GDP level, small population and market 

size. It can be expected that Latvian situation is likely to be closer to these 

countries. 

Some studies in the field of rare diseases conducted in other Eastern and 

Southern European countries recently came to light. For instance, in Bulgaria, 

there is no national register or centers of expertise for rare diseases (Iskrov, 

Miteva-Katrandzhieva and Stefanov, 2012). Regulation of compassionate or off-

label use of orphan drugs is also missing. Price of orphan medicines which are 

going to be included in the reimbursement list is compared with reference prices 

in a set of EU countries (including Baltic States). Before inclusion in 

reimbursement list drugs are also assessed for therapeutic value and social 

significance, but cost-effectiveness of the drug is not considered. The allocation 

of funds for orphan medicines is made once per year and it is based on the 

previous year’s budget. Neither national register, nor policy measures, and 

research incentives for rare diseases exist in Serbia (Pavlović et al., 2012). Cost-

effectiveness, budget impact, and the need for a given treatment are taken into 

account when assessing reimbursement application of a drug. Orphan medicinal 

products are reimbursed from the national health insurance fund, which 

reimburses only medicines that are registered in Serbia (Rodwell and Aymé, 

2014). There is no centralized marketing authorization procedure in place since 

Serbia is not the EU Member State. Domestic registration is therefore required, 

that can take additional time and delay patient access to orphan drugs. 

Compassionate and off-label use is not recognized by the health insurance system 

in Serbia, although there is a special fund for reimbursement of the treatment of 

paediatric patients with metabolic diseases requiring enzyme replacement 

therapy. Around EUR 2.6 million was planned for this purpose in 2014. 
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According to Denis et al. (2010a), 31 orphan drugs were marketed in 

Belgium in 2008; 35 drugs in France in 2007; 23 drugs in Italy in 2007; 40 drugs 

in the Netherlands in 2008; 28 drugs in Sweden in 2008; and 20 drugs in UK in 

2006. The situation on orphan drug reimbursement in the studied countries was 

as follows: 32 orphan drugs were reimbursed in Belgium (2009); 35 in France 

(2007); 21 in Italy (2007); 32 in The Netherlands (2009); 28 in Sweden (2008); 

and 12 in Scotland (2008). The current study was conducted in 2014 and it found 

that 34 orphan drugs (28 pure orphan products) were available in Latvia, and 

only three orphan drugs were included in the positive reimbursement list. This 

number is extremely small, especially considering the time difference between 

the studies and the growing number of orphan medicinal products. There were 

47 orphan drugs on the European market by the end of 2008 (Denis et al., 2010a), 

while 72 orphan drugs were authorized in the EU in April 2014. 

Surveys on orphan drug availability in Europe had pointed out 

unacceptable delays and inequalities in rare disease patients’ access to their 

medicines. Especially countries with a small population suffer from a longer 

delay in availability of drugs. In 2007, overall lowest availability of orphan drugs 

was demonstrated in Estonia and Lithuania (Bignami, 2007). In 2010, the number 

of patients with potential access to orphan drugs ranged from 34 % in Greece up 

to 98 % in France (Le Cam, 2010). The price also varied between the countries, 

and in some countries it was up to 160 % higher than the lowest European price. 

Another European study found that differences in annual costs per patient 

between the EU countries for a given orphan drug may reach 70 % (De Varax, 

Letellier and Börtlein, 2004). Newer EU Member States are often facing budget 

restrictions with healthcare budgets much lower than compared to older Member 

States (Michel and Toumi, 2012), thereby reimbursement levels can differ. Thus, 

the number of available (marketed) orphan drugs in Bulgaria was 22 and 16 of 

them were accessible (reimbursed) for patients in 2011. Iskrov, Miteva-
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Katrandzhieva and Stefanov (2012) pointed out that this is an important issue 

especially for Eastern European countries, as a big part of orphan drugs are not 

priced and reimbursed in many countries. In this geographical and economical 

region, the price level of orphan drugs is not among the lowest in the EU, and 

that could be explained by the small market size represented by these countries. 

Serbia might be mentioned as another example, where only four orphan 

medicines were reimbursed (Pavlović et al., 2012). Authors also suggested that 

GDP value may partly explain the differences in the level of orphan drug 

reimbursement among the European countries, since Serbia is a country with a 

low GDP. Baltic States are also among the countries with a low GDP. In 

Lithuania, budget assigned for reimbursement of orphan medicines is limited and 

insufficient (EUR 1.89 million in 2006) (Spokiene, 2008), therefore access to 

health care services and orphan drugs in some cases is restricted. 29 orphan 

medicinal products were marketed in Lithuania in 2011 (Rodwell and Aymé, 

2014), and about EUR 3 million was allocated for reimbursement of medicinal 

products and devices for rare diseases in 2013. There is no specific pricing and 

reimbursement policy for orphan drugs in Estonia. They are reimbursed on the 

same basis as other medicines. 20 orphan drugs were fully reimbursed by the 

Estonian health insurance fund. The fund has also reimbursed off-label drugs and 

medical foods for rare disease patients. 
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CONCLUSIONS 

 

1) Development and approval of the national plan for rare diseases is an 

important step towards improving the situation in the field of rare 

diseases. However, there is still a lot to do and further action is required 

to improve access to information on rare diseases for both health care 

professionals and patients. Diagnostics of rare diseases (including 

newborn screening) also require improvements. Creation of a rare disease 

patient register and centers of expertise would allow to collect and 

evaluate information on specific rare diseases, that would greatly improve 

the current situation and coordination of further activities in the field. Data 

collected through the register should also be used to assess the long-term 

effectiveness and cost-effectiveness of orphan medicines and should be 

harmonized at the EU level. Early detection and prevention of rare 

diseases, integrated health care for patients, timely access to orphan drugs 

and continuing education of health care professionals play crucial role in 

improving quality of life of patients suffering from orphan diseases. Many 

of these activities are included in the national plan for rare diseases and 

most of them are currently in the process of development. 

2) Quality of clinical evidence is affected by numerous challenges faced by 

investigational drugs for rare diseases. Despite the fact that RCT are 

available for over 60 % of rare disease therapies, clinical trials in rare 

diseases vary from those in non-rare conditions. Clinical studies in orphan 

diseases enroll fewer participants and are less likely to use randomization, 

blinding, and active comparators. However, we found no significant 

difference in trial duration and the use of overall survival as a primary 

endpoint. All clinical trials included in the analysis were multicenter and 
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multinational studies highlighting the importance of European and global 

collaboration in the conduct of clinical studies in small populations. 

3) Oncology is the biggest therapeutic area of orphan drugs. However, it is 

specific for orphan drugs as entire group, rather than for orphan drugs that 

are exclusively related to surgery. The range of orphan indications is 

dynamic and it has a tendency showing that new indications recognized 

in medical society appear, including those associated with surgery, that 

are covered by orphan definition. For example, medicines for treatment 

of complications consequencing organ transplantation and cardiac 

surgery. A range of surgical indications could be considerably changed in 

the future by the advanced therapies and cell therapies studied recently. 

In the EU, orphan drugs were approved for surgery related indications 

also following the period covered by the study (in 2015–2018). For 

example, Coagadex for the treatment and prophylaxis of bleeding 

episodes and for perioperative management in patients with hereditary 

factor X deficiency. Relatively often indications of newly approved 

orphan medicinal products are associated with stem cell transplantation 

(Defitelio, Prevymis, Qarziba, Zalmoxis). However, there is also an 

opposite trend, when orphan drugs are indicated for use in patients who 

can not undergo surgical intervention (including inoperable tumors) or in 

patients for whom surgery has failed (Adempas, Cometriq, Lartruvo, 

Lutathera, Signifor, Votubia). 

4) The majority of orphan drugs authorized in the EU are not available in 

Latvia, moreover those drugs that are available are often not accessible 

because they are insufficiently reimbursed by the state, and are too 

expensive to be covered by patients. 

5) Latvia is in a position of “a small market within the small market” or 

“ultra-small market” for orphan drugs, considering the small population, 



104 
 

low GDP, healthcare budget constraints, and imperfections in drug 

reimbursement system. Currently, budget impact of orphan drugs in 

Latvia is very small, compared to other European countries. Orphan drug 

expenditure is expected to increase in the future, as more orphan drugs 

will become available, both at European and Latvian level. However, in 

the long run, the growth rate of the orphan drug expenditure is expected 

to diminish and level off, as patents and marketing exclusivity of existing 

orphan drugs will expire. It is, therefore, likely that the budget impact of 

orphan drugs in Latvia will remain sustainable and relatively small. 

Patient access to rare disease therapies in Latvia needs to be improved, 

considering the disease severity and unmet medical needs, while the 

orphan drug expenditure should be efficiently managed. This is 

challenging but achievable through enhanced cooperation between all 

stakeholders and implementation of different reimbursement 

mechanisms, such as various types of risk-sharing agreements and 

conditional reimbursement programs, which link the reimbursement to 

health and economic outcomes. These mechanisms can be combined with 

rare disease registers and post-marketing surveillance programs that 

capture clinical and economic data and monitor orphan drug uptake. In 

this context, international cooperation and European collaboration are of 

crucial importance. 
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RECOMMENDATIONS 

The author of the current study participated in meetings of the Working group on 

“The development of the action plan for organization of health care for rare 

disease patients” (development of the first national plan for rare diseases) held 

by the Ministry of Health of the Republic of Latvia. To continue the activities 

initiated in the previous plan (2013–2015) and to anticipate additional funding 

required for implementation of these activities, a second plan was developed for 

the period 2017–2020. It has been done in cooperation between the concerned 

parties: state institutions (MoH, CDPC, NHS), non-governmental organizations 

(Latvian Alliance for Rare Diseases, Association of Rare Disease Specialists, 

Human Medical Genetics Association) and specialists in the field of rare diseases 

(CCUH, PSCUH, RECUH, BMC, RSU, LU). Therefore, the (author’s) 

recommendations of the doctoral thesis largely correspond with the 

(stakeholders’) goals and action directions defined in the national plan for rare 

diseases (Ministru kabineta rīkojums Nr. 602, 2017). Implementation of these 

recommendations aimed at improving the early diagnostics, timely treatment and 

flow of information for rare diseases depends on the financial abilities of the state 

budget. In order to carry out the activities outlined in the new plan, a total of EUR 

66.9 million of additional state budget financing is needed for 2018–2020, and 

further an additional funding of EUR 30.5 million will be required annually. 

1) To initiate the DNA diagnostics for the pathologies that are relatively

common in Latvian population, expand the list of state funded services to

cover diseases for which DNA diagnostics affects treatment, prognosis or

course of the disease.

2) To improve the availability of genetic tests not only for children but also

for adult patients with appropriate indications, including enabling them to

receive services in other EU countries.
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3) To provide genetic tests for both expectant parents if there is a history of 

genetic illness or a reasonable suspicion of it. 

4) To use the Genome Database of Latvian Population more actively for 

diagnostics, research, and prognosis of rare diseases, as well as for planning 

of health care services and for patient biological material and clinical data 

management. 

5) To revise the drug reimbursement system by adding diagnosable rare 

diseases to a list of state funded conditions, as well as adding medicines for 

the treatment of rare diseases (including orphan drugs) to a reimbursement 

drug list and increasing the amount of individual reimbursement. 

6) To create a separate program with independent funding for the medicinal 

treatment of rare diseases in adult patients, as well as to improve the CCUH 

program “Medicinal treatment for children with rare diseases” and to ensure 

the continuity of medicinal treatment for patients during their transition 

from pediatric to adult care. 

7) The Baltic States should continue to cooperate (e.g. joint procurement of 

vaccines), as well as to expand the mutual collaboration and to take the 

good practices from other EU countries in the field of drug pricing and 

reimbursement policies (some of the EU countries cooperate on the joint 

drug price and reimbursement negotiation process in order to reduce the 

drug costs, including orphan drugs (Government of the Netherlands, 

2018)), by jointly negotiating with pharmaceutical companies and agreeing 

on costs and volumes of medicinal products. 

8) To provide the possibility to receive not only drugs but also other health 

care services and products for rare disease patients, covering the related 

costs from the state budget, including the reimbursement of special nutrition 

(medical foods), assistive technologies (e.g. mobility devices and oxygen 

devices), lung transplantation and pulmonary endarterectomy. 
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9) To strengthen the expertise of medical practitioners in recognizing rare 

diseases, involving professionals of different specialties and providing 

them with appropriate training, including continuing education, 

conferences, seminars and exchange of experience. 

10) To provide the possibility to involve the multidisciplinary teams of 

specialists in the treatment and care of rare disease patients. 

11) To introduce a regular evaluation of clinical efficacy of medications 

prescribed for rare disease patients according to predefined criteria. 

12) To improve the flow of rare disease patients by strengthening the Rare 

Disease Coordination Center in CCUH and support units in PSCUH and 

RECUH. 

13) To improve the existing patient registers (the Congenital Anomaly Register 

and the Register of Patients Suffering from Certain Diseases) and the 

electronic information systems (the e-health system and the management 

information system) by linking the information contained in different 

databases. To develop the centralized registration of rare disease patients 

on the basis of the established joint information platform. The platform 

should also be used to ensure the follow-up of the health care services and 

medications prescribed for rare disease patients, as well as to evaluate the 

effectiveness of the interventions received and to use the obtained statistical 

data for health care budget planning. 

14) To continue the systemic implementation of Orpha codes for rare diseases 

and congenital anomalies in the health care statistical systems, as well as to 

link them to the international disease classification codes in order to 

estimate the number of patients and the prevalence of rare diseases in 

Latvia. 

15) To promote the use of modern IT solutions for the processing of health care 

data, not only at national but also at the EU level, by integrating data from 
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databases, registers, biobanks and clinical information into joint platforms 

(e.g. RD-Connect) in the field of rare diseases. 

16) To raise awareness about rare diseases in general public, patients and 

medical practitioners using a variety of resources available, including the 

Orphanet database. 
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