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VIEW AND REVIEW

There is much to be learnt about the 
costs of multiple sclerosis in Latin America
Hay mucho a ser aprendido sobre los costos de la esclerosis múltiple en América Latina

Marina Romano1, Gerardo Machnicki2, Juan Ignacio Rojas3, Nadina Frider4, Jorge Correale5

ABSTRACT
We assessed the health economic data of multiple sclerosis (MS) in Latin America (LA). Method: A systematic review of the literature from 
1990 to 2011 was conducted. Outcome measures included: mean cost of disease modifying therapies (DMTs), mean cost of treatment of 
relapses and mean cost of disease by stage stratification measured by the expanded disability status scale (EDSS). Results: Seven studies 
from three countries (Brazil, Argentina and Colombia) were included. In 2004, in Argentina, the mean cost of DMT treatment was reported 
to be USD 35,000 per patient treated. In Brazil, the total MS expenditure of DMTs rose from USD 14,011,700 in 2006 to USD 122,575,000 in 
2009. Patient costs ranged between USD 10,543 (EDSS 8-9.5) and USD 25,713 (EDSS 3-5.5). Indirect costs markedly increased for the EDSS 
8-9.5 patients. Conclusion: Further research assessing the economic burden of MS in LA is warranted.
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RESUMEN
Evaluamos los costos de la esclerosis múltiple (EM) en América Latina (AL). Métodos: Revisión sistemática de la literatura desde 1990 hasta 
2011. Los resultados evaluados fueron: coste medio de los tratamientos modificadores de la enfermedad (DMTs), coste medio del tratami-
ento de las recaídas y la media de coste de la enfermedad estratificado por la Expanded Disability Status Scale (EDSS). Resultados: Siete 
estudios de tres países (Brasil, Argentina y Colombia) fueron incluidos. El costo promedio del tratamiento de DMTs fue de USD 35.000 por 
paciente para el año 2004 en Argentina y el total del costo de los DMTs aumentó de USD 14.011,700 en 2006 a USD 122.575,000 en Brasil en 
2009. Los costos de pacientes oscilaron  entre USD 10.543 (EDSS 8-9.5) y USD 25.713 (EDSS 3.5 a 5). Los costes indirectos aumentaron para 
la EDSS mayor discapacidad (EDSS 8-9.5). Conclusión: Estudios adicionales del costo de la EM en AL son necesarios..  

Palabras-Clave: esclerosis múltiple, América Latina, costos.
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Multiple sclerosis (MS) is the second most common 
cause of neurological disability in working-age adults, after 
car accidents, comprising the patient’s quality of life, social 
activities and the environment of the affected patient1.

The course of the disease is highly variable, but it is 
most typically characterised by a relapsing pattern of acute 
exacerbations followed by periods of remission [relapsing-
remitting MS (RRMS)]. However, in up to 50% of the patients, 

this pattern evolves into a progressive course in which the 
clinical conditions slowly deteriorate over a period of years 
[secondary progressive MS (SPMS)]2. 

Considering this, the economic consequences come 
predominantly from the early loss of work capacity due 
to the development of physical disability, the impact of 
fatigue, the requirements of repeated hospitalisations 
during disease exacerbations and the need for assistance in 
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daily life activities3,4. Disease-modifying therapies (DMTs) 
were introduced in clinical practice in 1990 to reduce 
the frequency of relapses, slow disease progression and 
diminish disability in patients with MS5-10. However, treat-
ment options are particularly limited once the patients 
reach the SPMS stage. Although DMTs increase the direct 
costs of the disease, these costs are also offset since the use 
of DMTs reduces the frequency of relapses, days of hospi-
talisation, use of symptomatic treatments and the time of 
rehabilitation, making the final impact on the cost of the 
disease to be favourable. The mean total lifetime cost per 
patient of MS in the US was estimated to be USD 2.5 million 
in 199411,12.

Several publications have addressed the epidemiology 
and costs of MS throughout the world4,13-17. Nonetheless, our 
current knowledge of MS epidemiology and economic burden 
comes from North American and European studies15,16,18,19. 
Scant data have been published from Latin America (LA) 
and the Caribbean (SA)15,20-24. Thus, it is important to quantify 
the costs of MS in LA to better understand the impact of the 
disease on national health systems in the region16,19,21,24,25.

Considering this, the aim of the present study was to 
perform a systematic review (SR) of the health economic data 
of MS in LA, including costs of hospitalisation, pharmacy 
data and outpatient as well as inpatient costs.

METHODS

Search strategy and selection criteria
We conducted a systematic, non-restricted, language 

search from January 1990 to September 2011 using elec-
tronic databases included in the Cochrane CENTRAL and 
specialised registers of the Cochrane Multiple Sclerosis 
Group, MEDLINE, EMBASE and LILACS. Regional data-
bases, generic and academic internet searches, meta-search 
engines and databases containing regional proceedings or 
congresses’ annals and doctoral theses, were also looked 
up. We consulted web sites from the main regional medical 
societies, experts and associations related to the topic. An 
annotated search strategy for grey literature was included 
to retrieve information from relevant sources like regional 
Ministries of Health, Pan American Health Organization and 
reports from hospitals following the MOOSE guidelines 
and the PRISMA statement for the reporting of SRs and 
meta-analyses26,27.

Outcome measures included mean cost of treatment 
of relapses (steroids and hospitalisation), mean cost of 
DMTs (by drug) and mean cost of disease by stage strati-
fication measured by the expanded disability status scale 
(EDSS). Other outcomes searched were mean cost of reha-
bilitation and health-related patient’s quality of life (QoL) 
and proxy of the patient’s QoL (caregiver reported QoL for 
the patients).

The authors of the selected articles were contacted to 
obtain missing or additional information when considered 
necessary. Types of studies included cohort studies, case-
controlled studies, cross-sectional studies and case-series; 
data considering the outcomes previously described should 
have been provided in these studies. Randomised, controlled 
and quasi-randomised, controlled trials were included if they 
provided cost data for analysis. 

Screening and data abstraction
Two reviewers independently pre-screened the titles and 

abstracts of all identified citations, and potentially eligible 
studies were selected. Two reviewers independently assessed 
the abstract and the full-text versions of all potentially 
eligible articles to verify the inclusion criteria. Any discrepan-
cies were resolved by consensus in both phases.

Data were abstracted using a previously piloted elec-
tronic chart. 

Assessment of risk of bias
Two reviewers independently evaluated the quality of 

the methodology used in studies included in the SR. The risk 
of bias of observational studies was assessed by a modified 
checklist available in Strengthening the Reporting of Obser-
vational studies in Epidemiology and in the study conducted 
by Fowkes and Fulton29. We prepared a summary of risk of 
bias considering six criteria (methods for selecting study 
participants, methods for measuring exposure and outcome 
variables, methods to control confounding, design-specific 
sources of bias and comparability among groups, statistical 
methods and declaration of conflict of interest). Once again, 
disagreements were resolved by consensus. The assessment 
of risk of bias is included in Table 1.

Analyses
Included studies were analysed and abstracted to 

perform the review. All the abstracted data were entered 
into a computer database, and data from the two reviewers 
were compared and reconciled. The data has been presented 
in Table 2. 

RESULTS

Nine hundred and thirty nine citations were identi-
fied. After reviewing the titles and abstracts, 830 references 
were excluded and 108 studies were considered eligible. 
From those 108 studies, 7 studies met the inclusion criteria 
after full-text review and were included for data extrac-
tion (Table 1)30-36. Information for the review was provided 
from three countries (Brazil, Argentina and Colombia). 
Main characteristics of included studies are shown in 
Tables 1 and 2. 
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Only two studies were published as full texts33,34 and the 
other five studies were presented as abstracts in regional 
meetings30-32,35,36.

The studies were heterogeneous in many aspects 
including objectives, outcomes and sources of information. 
The investigators used mainly patient records and/or health 
insurance chart reviews as their data sources. Some used a 
single data source, while others used a combination (Table 2).

The first study identified that addressed cost-effective-
ness was conducted in Argentina by Gonorazky33. The study 
aimed to evaluate the cost/efficacy ratio of DMTs [inter-
feron beta (IFNβ) and glatiramer acetate (GA)] in Argentina, 
in RRMS, and to compare this information with data from 
the USA and UK. The estimated yearly costs of treatment of 
RRMS (in 2004) were as follows: GA, USD 35,280; IFNβ1b, 
USD 31,548; IFNβ1a, USD 43,080 (44 mcg, three times a week) 
and IFNβ1a, USD 29,256 (30 mcg, once a week). When the 
cost efficacy ratio was compared with USA and UK, prices of 
IFN and GA in Argentina exceeded by 89% and 191%, respec-
tively33. The source of pharmacy data was taken from the 
market and it possibly overestimated the cost of DMTs. Other 
healthcare or societal costs were not considered.

The three studies that addressed DMT use, direct costs 
and some adherence of MS patients were performed in 
Brazil32,35,36. Two studies determined the distribution of 
MS-specific treatments in the Brazilian Public Healthcare 
System and the public pharmaceutical expenditures in MS 
patients in Brazil during 2006–2009. Both studies used a 
longitudinal analysis of Brazilian MS pharmacy claims as 
reported in the Brazilian Ambulatory Information System 
Database, which included aggregate data from 27 Brazilian 
states, observed annually. These results are shown in Table 2. 
The total MS expenditure in DMTs (including all Brazilian 
states included in the analysis) was USD 14 million for 2006 
compared with USD 123 million for 2009. The total invest-
ment in MS drugs during 2006 to 2009 was USD 360 million.

Bueno, Godoy and Suzuki35 performed a cross-sectional 
study in Sao Paulo, Brazil to evaluate the medication used by 
MS patients, costs and the patient’s adherence to DMT treat-
ment using the database of the Ministry of Health, called 
Datasus. The study retrieved information from January to 
December 2007. The results showed that DMTs accounted for 
12.9% of high cost medications supplied by the public sector 
in Brazil. An average of 34.4% of patients adhered to the DMT 
treatment during the study period; the treatment options in 
Sao Paulo were distributed as follows: 61% for IFNβ1a subcu-
taneous (SC) or intramuscular (IM), 21% for IFNβ1b and 19% 
for GA. Adherence to DMT was almost 37% for GA, 34% for 
IFNβ1a (IM/SC) and 32% for IFNβ1b. When considering the 
level of adherence, the annual cost per patient treated was 
USD 27,824 for GA, USD 42,151 for IFNβ (SC/IM) and USD 
34,038 for IFNβ1b. The total treatment cost estimated for 
that year was USD 92 million. 

In another study, Ferreira da Silva et al.36 performed a 
cross-sectional study in Sao Paulo, Brazil that focused on 
coverage of DMT treatment in MS patients. It was reported 
that the number of patients on DMT treatment in 2009 in 
the Sao Paulo region was 1319 patients, resulting in a preva-
lence of 11.9 cases per 100,000 inhabitants of RRMS patients. 
Considering this population, the cost for 2009 for the city of 
Sao Paulo was USD 23 million.  

Another Brazilian study performed by Takemoto, 
Takemoto and Fernandes32 aimed to determine the utilisa-
tion of health resources among MS patients in the public 
healthcare system.  The analysis considered diagnosis of 
admission to the hospital, length of hospitalisation, mean 
length of stay (in days) in the intensive care unit, in-hospital 
mortality and mean cost per hospitalisation of MS patients. 
For data collection, researchers performed a longitudinal 
analysis of Brazilian MS pharmacy claims as reported in the 
Brazilian Ambulatory Information System Database for  
the period 2006-2009. The study observed, on average, 1936 
hospitalisations due to MS per year (91% of hospitalisa-
tions were for RRMS), the main reason for admission being 
relapses of MS (90%). The mean length of hospitalisation 
was 8.9 days per admission for all MS-related hospitalisa-
tions (due to relapse of the disease,) and 7.7 days for those 
that managed indications other than the relapse of MS, 
such as infections or management of symptoms. The mean 
mortality rate was 2.5% per year. The average cost per hospi-
talisation was USD 386 for 2009. The total expenditure with 
MS inpatient admission was USD 651,977 for 2009 (0.53% of 
pharmaceutical expenditures due to MS).

A comprehensive cost-study between 2003 and 2008, 
from a third party payer’s perspective and including 
MS patients from three MS centres in the country, was 
conducted by Romero et al.34 in Colombia. The study esti-
mated direct and indirect costs according to the states of 
the disease (remissions and relapses,) and level of progres-
sion of the disease (EDSS)37. The disease was segmented 
into four categories according to EDSS (category 1: EDSS 
0 to 2.5, category 2: EDSS 3 to 5.5, category 3: EDSS of 6 to 
7.5 and category 4: EDSS 8 to 9.5) and the costs pertaining 
to each category were calculated. The study showed that 
the mean annual cost per patient varied across disease 
categories, with the highest cost in category 2 (USD 
25,713) and the lowest cost in category 4 (USD 10,543). 
The cost of DMTs represented 91.5% of the mean total 
annual cost of categories 1, 2 and 3. Fifty-eight percentage 
of the population was treated with DMTs. Indirect costs 
were minimal, except for category 4, where increases in 
costs of DMT were offset by reduced usage of DMTs. This 
is the only identified study which estimated the direct and 
some of the indirect costs and clearly showed how costs 
increase with progression of the disease. All the results are 
shown in Table 2.
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Table 1. Studies included for costs of multiple sclerosis in Latin America.  

Studies Design Country City Outcomes Risk of bias 

Bueno, Godoy and Suzuki35 Design: 
Cross-sectional
Setting: 
University 
Ministry of Health 

Brazil Sao Paulo Costs High 

Ferreira da Silva et al.36 Design:
Cross-sectional 
Setting: 
Brazil Public System Database 

Brazil Sao Paulo  Costs High 

Takemoto, Takemoto 
and Fernandes30-32

Design: 
Cohort-study 
Setting: 
Brazilian Ambulatory Information 
System Database

Brazil Rio de Janeiro Costs  High 

Takemoto, Takemoto 
and Fernandes30-32

Design: 
Cohort-study
Setting: 
Brazilian Ambulatory Information 
System Database

Brazil 27 states Costs  High 

Gonorazky33 Design: 
Cross-sectional
Setting: 
Cost benefit analysis 

Argentina Costs Medium  

Romero et al.34 Design: 
Cohort-study
Setting: Colombian ambulatory 
information system

Colombia Costs Low

Table 2. Studies included and their respective outcomes.

Study Year
City/ 

Country
Outcomes evaluated Results/Comments

Bueno, Godoy 
and Suzuki35

2007 Sao Paulo/
Brazil

-DMD used in Sao Paulo 
-�Adherence to DMD in Sao Paulo
-�Treatment cost of DMD

  Total adherence  34.4%
-�Treatment distribution: IFN-1a  (two brands) 60.66%, 
IFN-1b 
20.5% and GA 18.85%

-�Adherence per treatment: GA 36.9%, IFN-1a (two 
brands) 33.67% and IFN-1b 32.3%

-�Annual costs per patient treated was USD 27,824 
for GA, USD 42,151 for IFN-1a (two brands) and USD 
34,038 for IFN‑1b 

-�Total treatment costs higher than USD 92 million  
per year

Ferreira da Silva 
et al.36

2009 Sao Paulo
/Brazil

-�Currently treated MS cases for Sao 
Paulo

-�Total cost of currently treated MS 
cases for Sao Paulo

-1319 patients under treatment
-�Prevalence of 11.9 cases per 100,000 inhabitants of  
RRMS cases treated

-�Actual costs of all patients treated in Sao Paulo for 
2009 was USD 23,433,100

Takemoto, 
Takemoto and 
Fernandes30-32

2006–2009 Rio de 
Janeiro/

Brazil

-�Causes of admission to hospital for 
MS patients

-�Length of hospitalisation of  MS 
patients

-�Mean intensive care unit days of 
MS patients

-�In-hospital mortality
-�Mean cost per hospitalisation

-�Annual hospitalisations due to MS were 1936 epi-
sodes, per year

-�91% of hospitalisations were for RRMS patients
-�The mean rates of mortality were 2.5% per year in 
RRMS patients

-�Mean length of hospitalisation was 8.9 days
-�Average cost per hospitalisation was USD 358
-�Total expenditure with MS inpatient admission was 
USD 651,977

-�Relapses were responsible for 90% of admissions in 
the population evaluated

Continue...
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Study Year
City/ 

Country
Outcomes evaluated Results/Comments

Takemoto, 
Takemoto and 
Fernandes30-32

2006–2009 Brazil -�Patients under MS treatment in 
Brazil from 2006–2009

-�Described treatment used for MS 
in 27 states of Brazil

-2006 with 3569 patients under treatment
-�2009 with 6099 patients under treatment
-�The probability of  the use of GA was: 
9.5% in 2006, 20.1% in 2007, 20.7% in 2008 and 21.3% 
in 2009

-�The probability of use of IFNβ1a 22 mcg was 17.3% for 
2006 and 11.4% for 2009

-�The probability of use of IFNβ1a 44 mcg, IFNβ1b and 
IFNβ1a 30 mcg, was 20% to 25 % across the  
4 years 

Takemoto, 
Takemoto and 
Fernandes30-32

2006–2009 Brazil -�Expenditures with MS treatment in 
27 states of Brazil

-�MS public expenditures with drugs was USD 
14,011,700 

-�MS public expenditure with drugs was USD 
122,575,000 in 2009

-�Total investment in MS drugs was USD 360,124,000 
in 2009

Gonorazky33 2004 Argentina -�Costs of DMD in Argentina per year 
for 2004

-�Cost of GA, per year, in Argentina was USD 35,280 for 
2004

-�Cost of IFNβ1b, per year, was USD 31,548 for 2004
-�Cost of IFNβ1a 44 mcg, per year, was USD 43,080 for 
2004

-�Cost of IFNβ1a 30 mcg, per year, was USD 29,256 for 
2004

Romero et al.34 2003–2008 Colombia -Third payer perspective
-�Direct costs (DMD, hospitalisa-
tions, consults, relapses and time 
of relapses) in Colombia

-�Indirect costs (disability and 
caregivers)

-�Differential costs by EDSS (0 to 
2.5–3, 2.5–3 to 5.5–6, 5.5–6 to 
7.5–8 and 7.5–8 to 9.5)

  Phase I of the disease (EDSS 0–2.5)
-�Direct cost on Phase I of the disease was USD 
1,191,630 (2008), GA 3.1%, without DMD (USD 
502,384)

-�Direct cost with DMD on Phase I was USD 35,964,316 
(2008), COP 92.7% (USD 15,162,316)

-�Indirect cost on Phase I was USD 1,626,516, COP 4.2% 
(USD 685,729)

-�Total cost for third payer on Phase I of the disease was 
USD 38,782,462, GA (USD 16, 350,570) 
Phase II (EDSS 3–5.5)

-�Direct cost on Phase II of the disease was USD 
2,714,554 (2008), GA 5.4%, without DMD (USD 
1,144,443)

-�Direct cost with DMD on Phase II was USD 45,862,278 
(2008), GA 90.7% (USD 19,335,876)

-�Indirect cost on Phase II was USD 2,004,372, COP 4% 
(USD 845,031)

-�Total cost for third payer on Phase I of the disease was 
USD 50,581,204, GA (USD 21, 324,765) 
Phase III (EDSS 6–7.5)

-�Direct cost on Phase III of the disease was USD 
1,505,988 (2008), COP 4.2%, without DMD (USD 
634,916)

-�Direct cost with DMD on Phase III was USD 
32,686,563 (2008), GA 91.1% (USD 13,780,500)

-�Indirect cost on Phase III was USD 1,706,868, COP 
4.8% (USD 298,011)

-�Total cost for third payer on Phase I of the disease was 
USD 35,899,419, GA (USD 15,135,000)

  Phase IV (EDSS 8–9.5)
-�Direct cost on Phase IV of the disease was USD 
561,293 (2008), COP 2.7%, without DMD (USD 
236,638)

-�Direct cost with DMD on Phase IV was USD 
12,077,550 (2008), GA 58.2% (USD 5,091,088)

-�Indirect cost on Phase IV was USD 8,100,000, GA 
39.1% (3,414,000 USD)

-�Total cost for third payer on Phase I of the disease was 
USD 20,738,843, GA (USD 8,743,370)

COP: Copolymer; DMD: Disease modifying drug; EDSS: expanded disability status scale; GA: glatiramer acetate; IFN: interferon; MS: multiple sclerosis;  
RRMS: relapsing-remitting multiple sclerosis.

Table 2. Continuation.  
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DISCUSSION

This review allowed us to characterise the research 
regarding the economics of MS and its treatments in 
LA. Despite the fact that the methodology for SR of non-
interventional research is still in its early stages, valuable 
information may be extracted from the publications of 
MS costs in LA15.

In our SR, performed with data obtained from the 
last 20 years, we found 7 studies meeting our objectives 
of addressing costs in the region (Tables 1 and 2). Despite 
the heterogeneity of studies identified, they provide 
several findings. Relapses are the main cause of admis-
sion in MS patients. The mean length of hospitalisation 
in admitted patients was 8.5 days and the expenditure 
involved in the admission of MS patients corresponded 
to 0.53% of the pharmaceutical expenditure in Brazil. In 
SA, the cost of hospitalisation seems to be low; we only 
retrieved an abstract on that data, but no full text was 
found to confirm this information. This shows a paucity 
of research in this area. More studies with better quality 
are needed in order to assess hospitalisations in the MS 
population. Additionally, no information was retrieved 
on rehabilitation. Other relevant information obtained 
relates to the total number of MS patients treated in 
some areas of Brazil as well as the cost of the specific 
DMT treatments in Brazil and Argentina. Only one study 
performed in Argentina suggests that the costs in LA for 
DMTs appear to be high compared with North America 
and UK, however, due to the limitations of the design and 
the data source used to obtain costs in the study, it is diffi-
cult to analyse this data33. It is also noteworthy that most 
studies assessing the costs of chronic disabling diseases 
had clear limitations; hence, the results could not be 
extrapolated to other latitudes. Finally, a study described 
both the direct and indirect costs of MS according to the 
disability of patients, measured by EDSS, in Colombia 
(Table 2). This was the only study attempting to calcu-
late indirect costs associated with MS and reporting the 
increased cost associated with advanced stages of MS 
patients. Additional studies should be conducted to esti-
mate the indirect costs in such patient population.

Previous studies dealing with costs of MS in devel-
oped countries demonstrated that the costs of MS are 
substantial4,13. Depending on the perspective taken and 
the severity of the disease, the cost of MS ranged from 
USD 6,511 to USD 77,938 per patient per year, in these  
developed regions13. However, this information could 
not be extrapolated to other regions where costs clearly 
have variations across countries, due to differences in 
their approach to data collection, the type of resources 
included, the assessment of resources, the type of patients 

involved, the sampling process and the quality of analysis. 
In addition, costs drivers varied across geographies prob-
ably due to the significant differences in the availability of 
services and use of resources across countries.  

European studies demonstrated that with advance-
ment of the disease, the increase of the economic burden 
was accompanied by changes in the distribution of costs. 
Thus, costs associated with DMT dominated the overall 
costs in lower disease-severity levels, while direct non-
medical and indirect costs, such as productivity losses, 
increased significantly with disease progression38-40.

This study represents the first SR of MS costs in LA. 
Most of the evidence is limited to abstracts; only two full 
texts addressed this topic. Studies have been performed 
only in three countries of this region. Most of the research 
has been conducted in Brazil, focusing on different aspects 
of costs and benefits. The most comprehensive cost-study 
was performed in Colombia. The Argentinean study was 
the only attempt to conduct a cost-effectiveness analysis, 
but it only included medication costs, thereby offering a 
limited estimation.

The main limitations of this review include the high 
risk of bias of the included studies, mainly due to  
the possibility of under-reporting or selection bias and 
the heterogeneity of the information provided. Also, 
only studies published in 1990 and later were included; 
thus, the data on earlier treatments was unavailable for 
comparison.

This review addressed the research regarding the 
economics of MS and its treatments in LA. It also offered 
a platform to suggest directions for future research. We 
could address, as desirable future directions, some other 
endpoints: health-related QoL, health utility research 
(no data could be retrieved) and additional evidence on 
adherence and satisfaction with treatment. 

Some evidence suggests that costs appear to be 
high; however, this is based only on two studies, one of 
which has a cost information source, which is unclear. 
Cost research should continue on a broader perspective, 
considering healthcare and societal costs. Economic effi-
ciencies should be explored by targeting therapies to the 
most appropriate patients12. Finally, this type of SR should 
be updated as more evidence becomes available.

In summary, there is much to be learnt about MS 
costs in LA, particularly in relationship to the longitu-
dinal course of severity of the disease. Future research 
performed in each country, considering the economic 
outcomes of MS, will expand the knowledge and manage-
ment of MS in that particular region. There is also a need 
to develop guidelines to conduct studies on costs of 
illness in MS in order to improve their consistency, reli-
ability and usefulness in decision making. 
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