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Objective: To estimate current prevalence of multiple sclerosis (MS) in Greece using administrative data from the nationwide medicine prescription database.

Methods: Prescription records of a 24-month period (June 2017–May 2019) were analyzed in order to identify cases of MS. Sex, age, and place of residence were recorded for each identified case. Prevalence of MS was calculated based on the updated records of the Greek population according to Hellenic Statistical Authority.

Results: The 2-year cumulative period prevalence of MS was estimated to 197.8 per 100,000 (95% CI 197.6–198.0). In total, 21,218 patients (65.8% female) were identified. During this period, the prevalence of MS was 138.7 per 100,000 (95% CI 138.4–139.0) in men and 253.6 per 100,000 (95% CI 253.3–254.1) in women. Prevalence was higher in the 45–49 age group in both sexes. Analysis of the place of residence revealed higher prevalence in the Attica region and Western Greece while lower prevalence was observed in Northern Greece. No north–south latitude gradient was detected. Point prevalence on 1 January 2019 was calculated to 188.9 per 100,000 (95% CI 188.7–189.1). Regarding treatment, 73.1% of the identified cases received at least once a Disease Modifying Drug.

Conclusions: According to this national-level study conducted in Greece, estimated prevalence of MS was found to be similar to those of other European countries. Heterogeneity of MS prevalence across the country was observed and needs further investigation.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic autoimmune and neurodegenerative disease that affects about 2.3 million people worldwide (1). This chronic disease is one of the most common causes of disability in young populations (2). In Europe, prevalence of MS is rising (3); however, geographical variations may be observed (4, 5). It remains unclear whether this heterogeneity can be attributed exclusively to genetic and environmental factors, since access to healthcare and insurance policies varies across countries and may influence the results of prevalence studies performed on this continent.

In Greece, epidemiological data regarding MS are scarce; however, a number of previous studies have suggested an increment of prevalence from 10.2 per 100,000 in 1984 (6), to 29.5 per 100.000 in 1990 (7), 38.9 per 100,000 in 1999 (8), and more than 100 per 100,000 according to two studies performed in 2006 and in 2008 respectively (9, 10). All relevant studies were regional and applied various diagnostic criteria (Table 1). Regarding annual incidence rate, an increase from 2.71/100,000 in 1989 to 10.73/100,000 in 2006 has been reported by one study (9), while another one demonstrated the rise of incidence rates in the urban areas of the island of Crete, located in south Greece, from 2.1 per 100,000 in 1984, to 7 per 100,000 in 2008 (10). As of 2008, no new epidemiological data for Greek people with MS exist.


Table 1. Previous studies regarding prevalence of multiple sclerosis in Greece.
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According to the Atlas of MS (1), last updated in 2013, Greece belongs to the group of countries presenting prevalence of the disease somewhere between 60 and 100 per 100,000; this information may be outdated, though. Since the landscape of MS diagnosis and treatment is rapidly evolving, newer national-level prevalence studies are needed in order to accurately calculate prevalence of the disease (4). Patient registries and health claims data may therefore be used in order to estimate the prevalence of the disease within a country (11, 12). Although these administrative data are primarily collected for reimbursement, they may also be used for epidemiological studies, since they are uniformly collected and represent a large amount of the population studied (13).

In the absence of a nationwide registry for people with MS (PwMS), we aimed to estimate current prevalence of MS in Greece using data from the nationwide prescription database. This study was performed after permission for use of pseudoanonymized and coded prescription data by IDIKA S.A.1, a non-profit government organization responsible for the digital health data in Greece, in accordance with the national legislations on personal data and with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments.



METHODS

Greece is a European country that lies in the Eastern Mediterranean Sea. The country's territory includes 132,049 Km2 located between 34.8o and 41.7o N latitudes and 19.30 and 29.60 W longitudes. The country's population is estimated to 10.724.599 on 1 January 2019, according to Hellenic Statistical Authority (ELSTAT), which is the national statistical service2.

Currently, diagnosis of MS in Greece is based on McDonald criteria and their revisions (14), according to the guidelines of Hellenic Academy of Neuroimmunology (HELANI), which have been adopted by the Greek Ministry of Health (15). Up to now, disease modifying drugs (DMDs) are fully reimbursed (100%) to all Greek people with MS (PwMS). Some agents for symptomatic treatment such as baclofen and fampridine are also fully covered (100%), whereas others are partially reimbursed (90 or 75%, depending on the substance). The National Organization for the Provision of Health Services (EOPYY) is the largest national health-care provider3, reimbursing health expenses for almost the entire Greek population. Medical expenses of ~200,000–300,000 citizens (mainly permanent military personnel, their family members, and people without social security number) are reimbursed by authorities other than EOPYY, thus corresponding to ~1.8–2.7% of the Greek population 1,4. EOPYY reimburses drug prescriptions that are performed through a nationwide digital medicine prescription database5, which runs under surveillance of IDIKA S.A., on behalf of the Greek Ministry of Health. All prescriptions are registered under the International Classification of Diseases v. 10 (ICD-10) coding system. The code G35 is assigned to MS. This code is used by all clinicians in order to prescribe DMDs and agents for MS symptomatic treatment in Greece, whereas an additional medical report, signed by the treating physician, is also mandatory and a prerequisite for the processing of each prescription. Information such as type of MS, disease duration, and EDSS were not included in this prescription database during the study period. Therefore, the IDIKA S.A. prescription database may currently not regarded as an MS disease registry. Such national MS disease registry is currently under construction and is expected to include thorough information regarding clinical and laboratory disease parameters.

Two independent researchers analyzed prescription data from the nationwide prescription database of IDIKA S.A., dating from June 1, 2017, to May 31, 2019, and identified MS cases using the ICD-10 code for MS (G35). Criterion for the case identification was ≥ 1 MS specific drug prescription (DMD or symptomatic) in this 24-month period and the analysis was performed on the basis of the active substances. Prescriptions not executed in pharmacies were excluded from the study analysis. We then extracted data regarding age, sex, and place of residence for each individual case. All discrepancies between the two independent analyses were reviewed on a case by case basis. Finally, a third researcher validated the results by conducting a third blinded analysis. In addition, the most recent data derived from ELSTAT, regarding Greek population, were used. In brief, current Greek population was calculated based on the population census of 2011 adjusted to January 1, 2019, according to birth and death records as well as official immigration data. Finally, age, sex, and regional prevalence of the disease were calculated.

In order to explore the potential contribution of a north–south latitude gradient, the latitudinal coordinates of each region were used. After examining for normality, prevalence rates of each region were compared with the corresponding latitudes using Pearson's correlation. Level of significance was set at p < 0.05. Statistical analysis was performed using IBM® SPSS software 25.0 (Armong, NY).



RESULTS

According to our study results, 21,218 (13,994 or 65.8% females, sex ratio 1.93:1) individual cases of MS were identified. Mean age of the PwMS was 46.6 ± 13.5 (range 8–95; Figure 1). The 2-year period prevalence was 138.7 per 100,000 males (95% CI 138.4–139.0) and 253.6 per 100,000 for females (95% CI 253.3–254.1). Overall, 2-year period prevalence was calculated to 197.8 per 100,000 (95% CI 197.6–198.0). Higher prevalence was calculated in the 45–49 age group (371.3 per 100,000, 95% CI 370.2–372.4) for both males (250.5 per 100,000, 95% CI 249.1–251.9) and females (486.7 per 100,000, 95% CI 485.3–488.3; Table 2). Cases with age under 18 (n = 133, 81 or 60.9% females) accounted for 0.6% of the total identified MS cases. The estimated point prevalence on January 1, 2019, was 188.9 per 100,000 (95% CI 188.7–189.1). The higher prevalence rates were observed in Attica region (263.6 per 100,000, 95% CI 263.2–264.0) followed by regions of Western Greece, while the region of Rodopi in northern Greece presented the lowest prevalence rates (84.0 per 100,000, 95% CI 82.8–85.2; Table 3 and Figure 2). No north–south latitude gradient was observed (r = −0.25, p = 0.07; Figure 3).
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FIGURE 1. Age distribution of people with multiple sclerosis in Greece during the study period. PwMS, people with multiple sclerosis; age is indicated in years.



Table 2. Two-year period administrative prevalence of multiple sclerosis according to age and sex.
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Table 3. Two-year administrative prevalence of multiple sclerosis in each region of Greece.
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FIGURE 2. Map of Greece presenting prevalence of multiple sclerosis in each region.
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FIGURE 3. Scatterplot presenting prevalence of multiple sclerosis and latitude of each region of Greece. DD, Decimal Degrees.


Regarding treatment, 15,520 (73.1 %) PwMS were treated at least once with a prescribed DMD during the study period. The most frequently prescribed drugs for symptomatic treatment were anti-spasticity agents (17.5%), followed by fampridine (14.5%) and urinary antispasmodics (10.8%) (Figure 4).


[image: Figure 4]
FIGURE 4. Most commonly prescribed drugs for symptomatic conditions in adult people with multiple sclerosis, according to age. Bars represent percentage (%) of adult people with multiple sclerosis for different age groups. PwMS, people with multiple sclerosis; age is indicated in years.




DISCUSSION

Prevalence of MS is increasing worldwide (16). This phenomenon may be attributed to improved access to health professionals and magnetic resonance imaging (17). In addition, current diagnostic criteria enable an earlier diagnosis of the disease (18, 19). Early treatment initiation is suggested to improve long-term disability outcomes and potentially affect mortality due to MS related complications (20, 21).

According to our study results and previous epidemiological ones, prevalence of MS in Greece has substantially increased within a decade. This might be due to increased access to healthcare professionals; Greece presents one of the highest rates of physicians per population (6.3 per 1,000 people in 2013) (22). Moreover, nowadays, uninsured PwMS have unrestricted access to a public healthcare system and DMDs, and therefore they can be recorded in the digital prescription database of IDIKA S.A. In addition, MS patient organizations may also have contributed to the raising of public awareness regarding the disease, by actively organizing events during the last years.

Although sex ratio in this study was in accordance with international studies regarding MS (16), a latitudinal gradient was not detected, though, heterogeneity between regions was observed. Attica prefecture exhibits the higher prevalence of PwMS (263 per 100,000). Athens, which is the capital and largest city in Greece, is located in Attica. Previous studies have suggested that MS prevalence is higher in urban areas, especially in large cities (15, 23, 24). Whether risk factors associated with urbanization, such as air pollution and/or more direct access to specialized healthcare, contribute to these results remains to be elucidated (25). High prevalence rates were also calculated for Western Greece, while lower prevalence rates were exhibited in Northern Greece. The existence of environmental or other risk factors in these areas should further be explored. Study results are in accordance with current literature suggesting no obvious north–south gradient of MS prevalence within a country (26, 27). This might be due to the limited latitude extent of Greece and other studied countries. In addition, in western countries, latitudinal difference may not be observed perhaps due to the reported homogenization of lifestyle habits (28).

For both sexes, higher prevalence was calculated in the 45–49 age group. These results are in accordance to other studies that report similar age distribution among PwMS (24, 29–33). Moreover, change in age distribution over time toward gradually increasing age at prevalence peak has been proposed as an indicator of reduced mortality for PwMS (29). The present study provides a cross-sectional estimation of MS prevalence in Greece based on a 2-year period and does not include consecutive estimations of MS prevalence over several decades. Therefore, this study could not explore changes in age distribution over time. However, by taking into account overall improvements in parameters of quality of life and access to health services and DMDs in Greece over the last decades, it is likely to consider the observed 45–49 age peak as an indicator of improved survival for PwMS in Greece. Furthermore, the nationwide availability of MRI during the last 25 years may have contributed to this finding.

The use of administrative data and registries rather than extrapolations from local medical records has led to a recent reconsideration of MS prevalence in many countries. The number of PwMS seems to be much higher than expected worldwide. In Italy, a recent study reported prevalence of MS 208.7 per 100,000 in 2017 in the region of Tuscany (34), using administrative data. A meta-analysis based on previously published relevant studies in Italy estimated current prevalence to 176 per 100,000 (35). In Norway, a nationwide study estimated a prevalence of 203 per 100,000 in 2012 (27). In the same year, using nationwide administrative data, prevalence of MS in France was upwards revised to 151.2 per 100,000 inhabitants, although researchers stated that at least 15% of the actual PwMS may have not been recorded (36). In Bavaria, Germany, prevalence was increased from 171 per 100,000 in 2006 to 277 per 100,000 in 2015, according to a study using health insurance data (24). In the United States, the use of health claims data has led to a reconsideration of MS prevalence which was estimated to be 309.2 per 100,000 in 2010 (37).

Onset of MS before the age of 18 varies between 2 and 4% depending on study (38). The age cutoff used for pediatric MS is the age of 16; however, the age 18 is also used by some researchers (39). The diagnosis of MS in youngsters is challenging since various conditions may present with similar clinical and radiological findings (40). The juvenile/adolescent cases identified in the current study are less than expected. This finding may reflect the special precautions taken by physicians in order to set a definite MS diagnosis at young age. Moreover, 94.7% of PwMS under 18 years of age had received a DMD, but only rarely were they treated with drugs for symptomatic conditions, a finding that further underlines an overall reluctance of physicians to prescribe several types of medication in patients of this age group. In addition, further investigation is needed in order to explore whether access to specialized physicians is available for this specific population.

This study used prescription data of almost the entire Greek population, rather than extrapolating results from regional registries; thus, a more accurate MS prevalence in this country may have been estimated, at least with respect to adult PwMS. However, there is some weakness in our study for a number of reasons: Data about the level of disability, disease duration, and type could not be extracted. In addition, since no ICD-10 classification for clinically isolated syndrome (CIS) exists, people with CIS receiving DMDs may have been misclassified as PwMS. However, as the revisions of the McDonald criteria have enabled an earlier MS diagnosis and patients with a CIS diagnosis have substantially decreased (17, 19), this discrepancy may have not significantly modified the estimated MS prevalence.

According to our study, 73.1% of the studied population has received a DMD. This percentage may also be underestimated, although not to a major degree, since patients participating in pre-approval clinical trials have not been recorded as receiving a DMD. Moreover, a proportion of PwMS treated with intravenous monoclonal antibodies may have not been recorded as PwMS under DMD treatment, due to the exclusion of some national hospitals' in-house treatments from this prescription database. However, most of these cases were included on the basis of their prescriptions for symptomatic treatment. Nevertheless, the percentage of PwMS under DMD was estimated as particularly high and this could be attributed to the fact that Greek adult PwMS have unlimited access to DMDs, regardless of age and type of insurance. Furthermore, PwMS not receiving any prescription for DMD or symptomatic treatment during this 2-year period were not captured by this study, and this may have affected the estimation of the percentage of PwMS under DMDs. Data regarding PwMS who may have passed away during the study period were not taken into account. PwMS over 60 years old were more frequently treated with prescribed drugs for symptomatic treatment. This finding could be attributed to the impact of long disease duration and aging in the accumulation of disability in MS and the higher prevalence of the progressive forms of the disease in this age group.

Various algorithms have been validated in order to identify MS cases using secondary administrative data (36, 37, 41–43). Due to the variations of health policies, prescription systems, and registries amongst countries, these algorithms are not universally applicable on all administrative datasets, apart from those that are validated. In Greece, the lack of a nationwide registry of hospital admissions and digital medical records renders the validation of such an algorithm challenging. Therefore, our study does not have the strength to explore data validity in a quality degree of a national registry.

Incidence estimates may better reflect differences in chronic disease rates (2); however, when a short time period is studied, incidence may be overestimated. Cases may be misclassified as new if no data regarding the previous years exist4. Given that the period studied was short, we did not proceed to the calculation of current incidence of MS.

In lack of a nationwide registry for MS, we hereby provide for the first time an estimation of the current prevalence of MS in Greece, on the basis of the national administrative database for drug prescription. Regional variations of the MS prevalence in Greece were elucidated, and these results underscore the need for a thorough evaluation of the underlying factors (genetic, environmental, etc.) that may account for the observed differences. In spite of the methodological limitations stemming from the use of administrative data, our results verify increased MS prevalence, relatively to previous reports, in accordance to observations also made for other European populations. Moreover, the results of the present study point toward specific needs for optimization of the allocation of resources regarding MS in Greece and highlight the necessity of a national registry for PwMS that will include detailed and validated physician-reported clinical parameters. A nationwide registry for PwMS is currently under construction and is about to run a pilot phase soon. This registry is expected to enable further investigation of the regional MS prevalence heterogeneity with regards to genetic variances and access to healthcare.
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