Research Article

For reprint orders, please contact: reprints@futuremedicine.com

Healthcare utilization and costs of multiple
sclerosis patients in the Netherlands: a

healthcare claims database study Journal of Comparative
Effectiveness Research

Servaas Buijs', Marieke Krol*2 & Gert de Voer?

"HealthCare Insights, Loodsboot 7, 3991 CJ, Houten, The Netherlands

2IQVIA, Herikerbergweg 314, 1101 CT, Amsterdam, The Netherlands

3Merck B.V.,, Tupolevlaan 41-61, 1119 NW, Schiphol-Rijk, The Netherlands, an affiliate of Merck KGaA, Darmstadt, Germany
*Author for correspondence: Tel.: +31 0 6 21 30 78 91; marieke.krol@igvia.com

Aim: To investigate the incidence and prevalence and healthcare costs of multiple sclerosis (MS) in the
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cluding 26% of the Dutch population. Results: Average prevalence of MS in the Netherlands was 88 per
100,000 inhabitants (males 48, 127 females) and incidence nine per 100,000. Yearly per patient medication
costs were highest in the year after the first MS claim and then decreased. Hospital costs were 30% higher
in the first year of MS claims than after 3 years of MS claims. The patients often used co-medication, such
as antidepressants and antibiotics. Conclusion: Dutch incidence and cost estimates based on claims were
consistent with previous estimates. Prevalence estimates were somewhat higher. Drug and hospital costs
were highest shortly after the diagnosis. Healthcare consumption related to comorbidities was in-line with
the previously reported comorbidity estimates.
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Multiple sclerosis (MS) is a chronic disorder that can substantially impact patients’ quality of life. It is an au-
toinflammatory demyelinating disease which damages the CNS. The patients’ immune system attacks the myelin
sheath around the nerves, potentially causing neurodegeneration. Damage to the myelin sheaths commonly results
in lesions in the brain tissue of MS patients which can be identified through an MRI scan. How the disease manifests
itself differs strongly between patients. Not only the MS symptoms and their severity, but also the progression of
the disease differs. Often, vision problems are one of the first signs of MS caused by damage to the optic nerves.
Later, patients often suffer from impaired mobility [1]. Moreover, they may face cognitive problems, fatigue and
sexual disturbances. Symptoms of the disease can also disturb work ability and social relations [2]. The main factor
influencing patients’ quality of life, however, may be the depressive symptoms that many patients experience [3].
Several subtypes of MS can be recognized, of which the relapsing-remitting type is the most prevalent (4.

The treatment of the disease and the related symptoms result in intensive use of the healthcare system. Based on
information from patient questionnaires, annual per patient societal costs in Europe including medical costs and
non-medical costs, such as productivity costs and informal care costs, were estimated to be between €18,000 and
€62,000 depending on disease severity [5].

In a relatively recent review, prevalence estimates of MS range between 62 and 128 per 100,000 persons in
central Europe [6]. However, Dutch specific prevalence numbers were not presented. In general, collecting reliable
data to be able to estimate numbers such as incidence and prevalence of a disease, overall burden of disease or
healthcare resource use is often very challenging. In some countries national databases are available, allowing to
calculate these figures. Usually population-based numbers are estimated by extrapolating numbers from data of a
subset of the population. Such datasets can consist of data collected in clinical trials, observational studies or from
electronic medical files. Another option would be using health insurers’ claims data. Such claim datasets are often ~ FuUtu re'.t".;:f;..
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Table 1. Summary analysis subset and follow-up period.

Analysis

Estimating incidence

Estimating prevalence

Estimating hospital and
medication costs of ‘average
MS patient

Estimating hospital and
medication costs of newly
diagnosed patient

Determining most used
co-medication and non-MS
specific hospital care

MS-specific claim between 2012

and 2014

Subset Number of persons included Follow-up period Results presented in:
The patients without MS claim 4,357,185 2008-2014 Table 3
in previous 2 years (in 2014)
The patients with an MS claim 4,357,185 2006-2014 Table 3
in the concerning year (in 2014)
The patients with MS claim in 1523 2006-2014 Table 4
! 2006 & still in database at end
of follow-up period
The patients without MS claim 1037 2008-2014 (4 year follow-up Table 5
in previous 2 and 4 year per patient)
follow-up available
The patients with at least one 3725 2012-2014 Tables 6 and 7

MS: Multiple sclerosis.

larger than study datasets, improving the generalizability of outcomes. However, claims data also involve challenges
such as individuals switching from health insurer and changes in the set-up of such databases overtime.

This study aimed to: investigate the incidence and prevalence of MS in the Netherlands by using claims data;
create insight in the healthcare use and related costs of MS patients; and provide insight in the suitability of using
health insurers” real world data for this purpose.

In order to meet these aims, a large healthcare claims database was analyzed including data of approximately
25% of the Dutch population.

Methods

Data source

Every resident of the Netherlands is compulsorily insured covering most important healthcare facilities, for example,
primary care, hospital care and medication. Several health insurers are active in the Dutch market. The analyses
presented in this paper are conducted on a healthcare claims database owned by Zilveren Kruis. This insurer is a
major healthcare insurer active throughout the Netherlands. The database includes claims data of approximately
a quarter of the Dutch adult population. Although the insurer has a relatively small market share in the south of
the Netherlands, the 4.2 million insured people give a good representation of the healthcare use of residents of the
Netherlands. All the claims are routinely recorded for the insured population in the Zilveren Kruis Health Database.
Because of the financial importance of correctly paying the claims there is intensive automated monitoring. This
causes the database to be accurate. Data are only provided anonymously for scientific research to third parties and
in accordance with the Dutch privacy legislation. The database include background information on the insured
and the healthcare providers and it contains the data of the claims for the treatments provided.

For this study, 9 years of claims data were available: from January 2006 until December 2014. The available
data contain a variety of patient information such as an anonymized patient ID, gender and age. Moreover, it is
registered whether the patient was alive at the end of each year, or what the date of death was. With regard to
healthcare utilization, the database includes the dispensing of all outpatient drug prescriptions. With respect to
hospital care, the database includes the diagnoses codes and the corresponding costs. Note that the diagnosis coding
system changed as of 2012, causing potential data fluctuations.

Analysis
All analyses were performed using SAS® version 9.4 (SAS Institute, NC, USA). The analyses are performed on a
variety of subsets of the insured/MS patients. A summary of the subsets is provided in Table 1.

Incidence & prevalence

The incidence of MS in the Netherlands was estimated by exploring the number of ‘first-time’ claims in the
database. In order to be labeled as a new patient, patients should not have an MS related claim in the previous
2 years (based on drug prescription or diagnose code; e.g., claims with the code 9920 and 0531 are MS related
claims). Consequently, yearly incidence estimates were available of new patients for the period of 2008-2014.
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Prevalence of MS was estimated based on the number of individuals who had at least one MS claim within the
year of concern. In other words, the patients who did not receive any MS care in the given year have not been
included in the estimates.

Resource use & costs
The resource use estimates based on the claims database include the costs of retail prescriptions and the costs of
hospital claims.

Medication claims

The medication claims in the database include all drug prescriptions dispensed in the retail channel. Note that the use
of privately payed disposables or payments for over-the-counter medications is not available. A distinction is made
between specific MS drugs and non-MS prescriptions. There were no data available of drug use during hospital stays.
The following drugs indicated for MS were included in the analysis as MS-specific drugs: interferons, glatiramer
acetate, natalizumab, fingolimod. These comprise the major part of MS drugs prescribed in the Netherlands. The
interferons and glatiramer acetate can be prescribed for clinically isolated syndrome and relapsing remitting multiple
sclerosis (RRMS) and are reimbursed for these indications. Although natalizumab and fingolimod can be prescribed
for highly active RRMS patients only. The latter products are prescribed when interferon or glatiramer acetate
treatment is inadequate for disease control or when the patient does not sufficiently tolerate them. Mitoxantrone,
rituximab and cyclophosphamide could be used for a very small negligible part of the MS population in the
Netherlands. These drugs are not included as MS-specific drug costs.

Hospital claims

Hospital claims are classified into diagnose related group (DRG; in Dutch: diagnose-behandelcombinatie) and
include all care that takes place in the hospital, such as admissions, operations, day admissions and visits to
the polyclinic. In the analyses, a distinction is made between MS-specific claims and non-MS-specific claims.
MS-specific claims include claims labeled with a specific MS DRG code.

Costs

All cost estimates are based on the costs reported in the database. In other words, these are the costs that are paid
by the health insurer directly to the provider or to the patient and costs were not converted to a base year. Patients’
average healthcare costs between 2006 and 2014 were calculated and reported. Healthcare costs for existing and
newly diagnosed patients were calculated separately. First, only patients were included that already had an MS-
related claim in 2006 (i.c., we excluded new MS patients after 2006 and newly insured persons with MS) and this
cohort was followed through the years. For these analyses, only patients were included if insured by Zilveren Kruis
for the full observational period and still alive at the end of that period. For example, data are not included from
patients who left the insurer before the end of the observation period. The patients with an MS-related claim in
2006 were followed in the subsequent years regardless of whether they had MS-related claims after 2006. These
cohort analyses were conducted to give insight in the resource utilization and costs of the ‘average’ MS patient after
the initial diagnosing phase.

To calculate the healthcare costs of newly diagnosed patients, the patients labeled as new patients between 2008
and 2011 were included in the analysis. To be labeled as a new patient, the patients should not have any MS claim
in the preceding 2 years. After the first claim, all the patients were followed for 4 years exactly: year 0 (the year of
first claim and assumed diagnosis + three subsequent years). The patients were only included if insured at Zilveren
Kruis for the total observation period (2 years prior to the first MS claim and 4 years after).

Comorbidity

To obtain insight in the MS patients’ comorbidity, it was analyzed what types of non-MS-specific medication
patients used and what sort of non-MS-specific hospital resource use was claimed. Given the new coding system
started in 2012, the non-MS-specific hospital claims analyses were limited to the data of 2012 until 2014 in order
to have a consistent coding of DRGs. In these analyses, only patients were included with at least one MS-related
claim (MS DRG code or MS drug) between 2012 and 2014 and who were still alive at the end of 2014. The
non-MS-specific hospital claims were clustered into coherent groups. For instance, all DRGs related to eye care
were combined in one group.
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Table 2. General description of the multiple sclerosis patients in the claims database (in 2014).

Characteristics (2014 population) MS patients (n = 2416)
Average age (median) 44.4 (44)

Sex (% female) 73.6

Total number of claims (MS and non-MS specific) in 2014: 314,439

o Total medication claims 183,342

o Number of hospital claims 131,097

Total healthcare costs (medication + hospital) €10,930,593

MS: Multiple sclerosis.

Retail drugs were similarly clustered into groups. For instance, decongestants and other nasal preparations for
topical use, antihistamines for systemic use and cough and cold preparations were grouped as ‘hay fever, allergy
and cough drugs’. Next, the clustered drug groups were ordered from most frequent to least in terms of patient
counts. The groups of non-MS related claims are reported when including 5% or more of the patients. Note that,
although the patients’ non-MS-specific drug use gives insight in the amount of additional health problems, the
precise underlying condition often cannot be specified, since some of the prescription drugs can be administered
for multiple indications.

Results

In 2014, the Zilveren Kruis claims database included data of 4,357,185 people, which is approximately 26% of
the Dutch population in 2014. The average age of the insured persons was 41 and 49.5% were males. The average
age of the MS patients in the database in 2014 was 44 (Table 2), of which 73.6 were females. In 2014, there were
2416 patients with an MS-specific drug or hospital claim. The total MS and non-MS-specific medication and
hospital costs of these patients added up to almost €11 million.

Prevalence

On average over the 9 years, 88 persons per 100,000 insured persons had an MS-specific healthcare claim (Table 3).
The prevalence estimate based on the number of persons with an MS-specific claim was 48 per 100,000 for males
and 127 per 100,000 for females. The average age of the MS patients in the database was 46.5.

Incidence

On an average, the number of new MS patients (as defined by not having an MS-specific claim in the previous 2
years) in the database between 2008 and 2014 was nine per 100,000. The average age of the new patients between
2008 and 2014 was 42.4 and the median age of new MS patients was 42.

Resource use

Table 4 expresses the average healthcare costs of the patients who had an MS claim in 2006 and remained alive and
insured at Zilveren Kruis for the entire observation period. Newly insured people and new MS patients after 2006
were not included. As illustrated in Table 4, the medication costs of the patient group steadily decreased overtime.
This decrease seems mainly caused by a decrease in MS-specific costs, in other words, the patients seem to use less
MS-specific drugs over time. The hospital costs seem relatively stable. The sudden excessive costs in 2012 and 2013
cannot be explained, but may be related to a change in DRG coding. The non-MS-specific claims seem to increase
over time and the MS-specific claims seem to decrease (with the exception of 2012 and 2013).

As reported in Table 5 and illustrated in Figure 1, the average medication costs and hospital costs in the year of
the first MS claim (year 0) were substantially higher than in the 2 years before the first MS claim. Medication costs
increased a bit further in the year after diagnosis and then slowly decreased in the years after. MS-specific hospital
costs were considerably higher in the year of the first MS claim than in subsequent years. Hospital costs stayed
stable from the year after diagnosis and onward.

Comorbidity
Table 6 presents the non-MS-specific medication use of MS patients with at least one MS-specific claim in a 3-year
time period (2012-2014). As illustrated, most patients used at least one non-MS-specific drug. Over half of the
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Table 3. Incidence and prevalence.

2006 2007 2008 2009 2010 2011 2012 2013 2014 Average
Prevalence
Total MS 2194 2446 2524 2925 2962 3011 3198 4421 2416 2900
patients:
- Male 601 665 662 799 817 817 878 1184 638 785
- Female 1593 1781 1862 2126 2145 2194 2320 3237 1778 2115
Average age  46.4 46.3 46.8 46.6 46.8 471 46.8 471 44.4 46.5
patients
Median age 46 46 47 47 47 47 47 47 44 46
patients
Patients per 80 87 90 91 93 96 99 98 55 88
100,000
insured
persons:
- Male 44 48 47 50 51 52 54 53 30 48
- Female 114 126 132 132 135 140 144 142 81 127
Incidence
New MS - - 432 345 292 266 312 298 214 308
patients:
- Male - - 117 98 73 88 107 87 53 89
- Female - - 315 247 219 178 205 211 161 219
New patients - - 15 1 9 8 10 7 5 9
per 100,000
insured
persons:
- Male - - 8 6 5 6 7 4 2 5
- Female - - 22 15 14 1 13 9 7 13
Age new - - 44.4 42.7 41.5 43.6 41.9 41.7 41.1 424
patients
Median age - - 44 42 40.5 43 42 41 39 42

new patients

MS: Multiple sclerosis.

7000
B Medication costs
Hospital costs
6000
5000
4000 —
3000
2000
1000
oI 1N , ,
-2 = 0 1 2 3

Figure 1. Yearly average medication and hospital costs of multiple sclerosis patients overtime (year 0 is the year of

first multiple sclerosis specific claim).
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Table 4. Average costs per patient with an multiple sclerosis claim in 2006 and still alive and insured at Zilveren Kruis in

2014 (n = 1523).
2006 2007 2008 2009 2010 2011 2012 2013 2014
Total 5542 5847 5559 5265 5132 4390 4313 4338 3764

medication
costs (€)

Percentage of  62% 68% 68% 62% 63% 58% 36% 38% 52%
total hospital

+ medical

costs (€):

- Non-MS 550 600 627 656 745 855 865 833 744
drugs

- MS drugs 4991 5247 4931 4609 4387 3534 3448 3505 3020

Total hospital 3469 2748 2669 3217 3069 3174 7520 7205 3413
costs (€)

Percentage of  38% 32% 32% 38% 37% 42% 64% 62% 48%
total hospital

+ medical

costs (€)

- Non-MSs- 1597 1655 1621 2200 2056 2180 6721 6513 3311
specific

claims

— MS-specific 1872 1094 1047 1017 1013 994 799 692 101
hospital claims

Total medica- 9011 8595 8227 8482 8201 7563 11833 11543 7177
tion + hospital

costs per

patient (€)

MS: Multiple sclerosis.

Table 5. Hospital and drug costs of new multiple sclerosis patients (MS-specific and non-MS-specific costs combined).

Year Number of patients with  Percentage of patients Costs per patient, € (SD)  Percentage of costs versus
claims’ versus year of first MS year of first MS claim
claim
Medication claims -2 887 86% 331(33.2) 1%
-1 902 87% 343 (35.0) 12%
0 951 92% 2965 (177) 100%
1 945 91% 3684 (207.7) 124%
2 931 90% 3635 (193) 123%
3 899 87% 3194 (179.6) 108%
Hospital claims® 2 746 72% 1131 (97.1) 19%
-1 890 86% 1997 (190.2) 33%
0 1036 99.9% 6008 (428) 100%
1 939 91% 4008 (377.9) 67%
2 905 87% 4304 (381.1) 72%
3 793 76% 4025 (420.3) 67%

The total number of new patients included in the analyses with either a first MS drug or an MS-specific hospital claim in year 0 is 1037.
$0nly includes patients with medication claims.

§0nly includes patients with hospital claims.

MS: Multiple sclerosis; SD: Standard deviation.

patients used antibiotics and a large group of patients used one or more types of pain medication. Over a quarter
of patients used antidepressants in the 3-year time period, 22% used antiepileptic drugs and 13% used asthma
medication.

All non-MS-specific hospital claims that occurred relatively frequently in the database could be grouped in three
care types: eye care, physical rehabilitation and urogenital care. Eye care, for example, includes (among others)
polyclinic visits for eye and eye nerve conditions and visits related to eye infections. As reported in Table 7, more
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Table 6. Co-medication 2012-2014.

Label Patients (n = 3725) Percentage patients Number of claims 2012-2014 Costs 2012-2014
Any co-medication 3241 87% 45,056 21,109,087
Oral antibiotics 2306 62% 10,553 159,799
Prescription creams 1659 45% 5669 80,516
NSAIDs 1644 44% 5516 80,400
Hay fever, allergy and cough 1350 36% 5649 85,564
drugs

Laxatives 1193 32% 5776 141,903
Drugs for hypertension, CVD 1082 29% 16,773 277,483
and cholesterol

Ophthalmological drugs 1026 28% 4453 81,777
Antidepressants 1018 27% 9724 133,059
Analgesics 960 26% 6563 201,472
Antacids 894 24% 6335 76,521
Antiepileptic medication 800 22% 8028 440,430
Anticonceptives (including IUD) 751 20% 2703 57,717
Muscle relaxants 622 17% 7093 149,343
Oral corticosteroids 581 16% 1538 30,945
Vitamin D supplements 574 15% 1860 35,975
Anticoagulants 533 14% 4117 76,838
Asthma medication 480 13% 341 200,121
Antipsychotics and tranquilizers 464 12% 5253 83,645
Antifungal creams 419 1% 973 13,835
Parkinson medication 404 1% 2723 89,206
Calcium supplements 392 1% 2544 63,107
Vaginal antifungal medication 353 9% 710 10,996
B12 and folic acid supplements 309 8% 1388 13,372
Drugs for functional 307 8% 788 13,322

gastrointestinal disorders
Oral antifungal medication 213 6% 430 36,045

CVD: Cardiovascular disease; IUD: Intrauterine device; NSAID: Non-steroidal anti-inflammatory drug.

Table 7. Nonmultiple sclerosis-specific hospital claims 2012 to 2014.

Hospital claims label Patients (n = 3725) Percentage of patients Number of claims 2012-2014 Costs (€) 2012-2014
Physical rehabilitation 1081 29 3812 3,002,104

Eye care 1022 27 4135 2,310,140
Urogenital care 927 25 2720 631,059

than a quarter of these patients had claims for physical rehabilitation and eye care in the 3-year period and 25%
had a claim for urogenital care.

Discussion

This study aimed to explore the incidence and prevalence of MS in the Netherlands by means of a large claims
database. The MS prevalence for the Netherlands based on the analyzed healthcare claims data were 88 persons per
100,000. This is in line with previously reported prevalence numbers. For example in a review by Kingswell ez 4/. (6],
the reported prevalence for central Europe varied between 62 and 127 per 100,000 and in a study in the northern
province of the Netherlands the prevalence was estimated to be 76 per 100,000 [7]. The incidence based on the
claims analysis was nine per 100,000. This incidence rate is higher than the average European incidence rate of
4.3/100,000 and the mean total incidence rate of 3.0 for the northern province in the Netherlands for the period
0f 1985-1990 reported by Minderhoud ez /. 71. The average age of the new patients in the dataset was 42.4 and
the median age was 42. This is higher than the average self-reported age of 39.9 at diagnose of a group of 382 MS
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patients in the Netherlands in the recent study of Uitdehaag ez al. (s]. Average self-reported age of Dutch patients
at diagnosis in a study by Karampampa ez 4/. (n = 263) was 35 in the subgroup with a low EDSS score from 0 to
3, 39 in the subgroup with a score between 4 and 6.5 and 35 in the subgroup with score from 7 to 9 [91.

Next to incidence and prevalence, this study aimed to create insight in the real-world healthcare use and related
costs of the MS patients. Yearly per patient medication costs were highest in the year after the first MS claim and
then steadily decreased. Hospital costs were substantially higher in the year of the first MS claims than in subsequent
years. Hospital costs stayed stable from the year after diagnosis and onward. The hospital peak costs in the year
of diagnosis may to an extent be related to the costs of diagnostic tests and initiating treatment. With regard
to co-morbidities, the results indicated that the majority of patients used at least one type of non-MS-specific
medication during a 3-year observation period. A high share of patients used (among other things) antibiotics
(62%), pain medication (26%), antidepressants (27%) and asthma medication (13%). This drug use is in line
with outcomes of previous studies reporting on the incidence and prevalence of comorbidities in MS (although not
Dutch-specific). For instance, meta-analyses conducted in the study of Marrie ez a/. resulted in a prevalence estimate
of depression among MS patients of 24% and a prevalence of chronic lung disorders of 10% [10]. Moreover, in
our dataset in a 3-year period, more than a quarter of patients had claims for physical rehabilitation and eye care
and 25% had a claim for urogenital care. The amount of patients receiving eye care is comparable to the findings
of Jasse ez al. reporting that about a third of the MS patients have persistent visual impairment [11]. Moreover, it
was estimated previously that about two-third of the MS patients may suffer from moderate to severe MS-related
urinary disturbances [12].

There are some important limitations to this study that need noting. A clear limitation of claims database
analysis, is that the available information is limited to the claims the health insurer received. Although the claims
give an indication of the health problems MS patients’ face, clinical information is not available. Moreover, since
the hospital is DRG based, it was not possible to specify costs very detailed and information such as number of
hospital admissions is lacking.

A key limitation of the presented incidence and prevalence estimates is that MS patients that do not receive any
specific MS medication or hospital care are not identified as MS patients. This implies that prevalence numbers
are likely to be an underestimation. Moreover, to calculate incidence, we assumed that patients that did not have
an MS-specific medication or hospital claim in the previous 2 years. However, it may be that some previously
diagnosed patients went without MS-specific care for longer periods. This idea is strengthened by the relatively
high average age of identified new MS patients. If this indeed is the case, incidence may be overestimated and
prevalence underestimated. Consequently, some caution is needed with applying the incidence and prevalence
numbers presented in this paper.

Additionally, an important limitation is that the DRG coding in the Netherlands changed in 2012. This implies
that the reported hospital resource use before and after 1 January 2012 is not directly comparable. Moreover, the
number of patients differed quite a bit between years and the number of enrollees of the health insurer strongly
differed in 2014. Also, the incidence and prevalence in 2014 seemed to deviate from the previous years. We
cannot explain these differences observed in 2014. Moreover, we observed a very high unexplainable peak in
non-MS-specific hospital costs in the years 2012 and 2013.

Furthermore, with regard to the healthcare resource use and costs of MS patients, the claims data that were
available for this study only included hospital claims and medication claims. Other outpatient healthcare resource
use, such as general practitioner consultations and physical therapy is not included. Besides, the patients may
have substantial out-of-pocket expenditures, such as costs for over-the-counter medication, incontinence materials
and walking and vision aids. Consequently, resource use and costs reported, are only a subset of total healthcare
consumption costs of MS patients in the Netherlands. To illustrate, If our results are generalizable for the Dutch
population, total MS-specific drug and hospital costs for 2014 would approximately be €42 million, whereas the
total cost of care of MS patients in the Netherlands reimbursed by the health insurers was €136.6 million in
2011 p31.

Despite these limitations, this study has methodological strengths. Given the large size of the claims data that
was analyzed, the outcomes provide a broad and unique insight in hospital resource use and medication costs of
MS patients in the Netherlands. Moreover, claims data may give more accurate information compared with self-
reported resource use reported in previous studies. The MS patients’ substantial healthcare resource use, contributes
to patients’ health and well-being. MS care has improved over the last 20 years increasing patient’s overall quality
of life resulting in less productivity loss and a decrease of constraints on informal care givers [14].
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Conclusion

This paper provides unique Dutch incidence and prevalence estimates based on a large healthcare claims database.
Incidence estimates are in line with previous estimates based on substantially smaller samples, although the
prevalence estimates in this study are somewhat higher than in former studies. Patients’ resource use and related
costs increased after an MS diagnosis; peak costs are seen in the year of diagnosis and the year after. Subsequently, MS-
specific hospital and medication costs steadily decrease. The MS patients in the database consumed a considerable
amount of non-MS-specific hospital care (i.e., care not involving a specific-MS DRG code) and were prescribed a
substantial amount of non-MS-specific medication. The type of care consumed indicates that many MS patients
suffer (among other things) from pain, mood disorders, infections, vision and mobility problems that could be
associated to their MS diagnosis.

Summary points

e Multiple sclerosis (MS) is a chronic disorder that can substantially impact patients’ general health and quality of
life.

e This study aimed to investigate the incidence and prevalence of MS in the Netherlands by using claims data and
to create insight in the healthcare use and related costs of MS patients.

e For this study, 9 years of claims data were available containing a variety of patient information such as an
anonymized patient ID, gender and age.

e On average over the 9 years, the prevalence estimate based on the number of persons with an MS-specific claim
was 88 persons per 100,000 insured; 48 for males and 127 for females.

e Estimated incidence based on the claims data was nine per 100,000 and the average age of the new patients
between 2008 and 2014 was 42.4 and median age was 42.

e Yearly per-patient medication costs were highest in the year after the first MS claim and then decreased about
15% in the 2 years after.

e Mean hospital costs were 30% higher in the year of the first MS claims than in the 3 years after. Drug and
hospitalization costs remained higher than before the first MS claim.

e The patients often used additional non-MS-specific care, such as eye care at the polyclinic. In 3 years, more than a
quarter of patients used antidepressants and over half of them used antibiotics.

e Incidence estimates are in line with the previous estimates based on substantially smaller samples, although the
prevalence estimates in this study are somewhat higher than in former studies.
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