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Abstract 
Background: People with multiple sclerosis (MS) and 
their physicians recognize cognitive retention as an 

important desired outcome of disease-modifying 
therapies (DMTs). 
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In this study, we attempted to gather the opinions of 
Iranian MS experts regarding the treatment approach 
toward clinical cases with different physical and 
cognitive conditions. 
Methods: Opinions of 20 MS specialists regarding the 
best approach to 6 case scenarios (with different 
clinical, cognitive, and imaging characteristics) were 
gathered via a form. 
Results: The estimated kappa of 0.16 [95% 
confidence interval (CI): 0.159-0.163; P < 0.001] 
suggested a poor degree of agreement on the 
treatment choice among the professionals. 
Conclusion: Although most specialists agreed with 
treatment escalation in cases with cognitive 
impairment, there was no general agreement. 
Furthermore, there was not enough clinical evidence 
in the literature to develop consensus guidelines on 
the matter. 

Introduction 
Multiple sclerosis (MS) is a chronic inflammatory 
disease that causes significant disability in young 
adults. It is characterized pathologically by 
multifocal inflammatory lesions resulting in 
demyelination and variable degrees of axonal 
loss.1 Progressive total brain volume (TBV) loss has 
been observed in all MS phenotypes,2-4 even in 
early relapsing-remitting MS (RRMS).1,5,6 Brain 
atrophy shows the effect of irreversible MS 
pathophysiology, correlated with disability and 
cognitive dysfunction.6,7 

MS has a wide range of focal neurological 
symptoms associated with psychological and 
cognitive manifestations.8,9 Its psychological and 
social burden on the patients is considerable. 
Cognitive impairment is one of its most common 
symptoms. It significantly impacts recent memory, 
attention, information processing speed, and 
executive function.10,11 Up to 60% of MS patients 
suffer from cognitive impairment,12 which 
significantly impacts daily activities, work status,4 
and family relationships. 

In the last century, significant progress has been 
made in the pharmacological treatment of MS. 
There are a considerable variety of drugs with 
moderate to high potent effects on MS.  
Disease-modifying therapies (DMTs) reduce 
annualized relapse rate (ARR), lesion load in MRI, 
and neurologic disability measured by the 
Expanded Disability Status Scale (EDSS).13 Second 
and third-line therapies such as natalizumab or 
alemtuzumab are significantly more effective on 
disability worsening and disease activity than  
first-line therapies such as β-interferon.14 Although 

DMTs are effective in reducing the rate of MS 
disease progression, they cannot stop the 
neurodegenerative process completely. 

People with MS and their physicians recognize 
cognitive retention as an important desired outcome 
of DMTs.15 Some evidence points to the overall 
beneficial effect of a range of DMTs on cognitive 
function.16,17 There is no guideline indicating if the 
patient presents with symptoms or signs of 
cognitive impairment, their treatment course 
should be escalated to the next level DMTs.18 

In this study, we attempted to gather the 
opinions of Iranian MS experts regarding the 
treatment of clinical cases with different physical 
and cognitive conditions. Based on their responses, 
an attempt was made to present a basic general 
approach to dealing with similar cases. 

Materials and Methods 
In the present study, 6 case scenarios with different 
clinical, cognitive, and imaging characteristics 
were described in a form (Table 1). Data on 
demographic, academic, and clinical experiences 
of the participants were also added. The final 
version was made available online in Google form 
format. The link was shared in a WhatsApp group 
of Iranian MS specialists. All the members were 
academically trained and experienced neurologists 
in the field of MS. 

Cognitive impairment was defined as a score of 
less than -1.5 SD in two or more tests.19 

After checking for normality of the quantitative 
variables, descriptive analysis was performed. 
Correlations between demographic characteristics 
were assessed. The proportion of each selected 
option was calculated for each case. Moreover, 
Fleiss’ kappa was used to estimate the level of 
agreement among raters.20 

To assess the possible effect of experience on 
treatment approach, t-test was administered to 
compare mean age between those who preferred 
therapy escalation and those with preference for 
follow-up. SPSS (version 26, IBM Corp., Armonk, 
NY, USA) was used to analyze the data. P-values of 
less than 0.05 were considered statistically significant.  

The study protocol was approved by the ethics 
committee of Tehran University of Medical Sciences, 
Iran, with the IRB code “IR.TUMS.NI.REC.1400.069”. 

Results 
All the members participated in over 2 days of link 
sharing. The demographic characteristics of the 
participants are summarized in table 2. 
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Table 1. Summary of the case scenarios 
Case 
No. 

Case description Cognitive function Physical status MRI findings

1 36 year-old female, known 
case of MS, on GA 

Cognitive decline over 3 years Stable Stable 

2 41 year-old man, borderline 
cognitive function at MS 

diagnosis two years ago, on 
fingolimod 

Severe cognitive decline in the 
last 6 months, other possible 

causes ruled out 

Stable New T2 lesions and 
severe cerebral atrophy 

3 45 year-old female, known 
case of MS, on IFN-beta 1a 

for 11 years 

No previous cognitive 
evaluation, now shows 
impaired information 

processing speed (SDMT, 
PASAT: z score < -1.5) and 

delayed recall (CVLT-II 
delayed recall: z score < -1.5)

Stable Cerebral atrophy

4 32 year-old female, 
diagnosed with MS one 

year ago, on GA (plans for 
pregnancy) 

Impaired information 
processing speed (SDMT: z 

score < -1.5), no change 

Stable Mild cortical atrophy at 
diagnosis, no change 

5 24 year-old male student, 
recently diagnosed  

with MS, IFN-beta 1a 
started, comes for the 

second opinion 

Impaired information 
processing speed (SDMT, 

PASAT: z score  
< -1.5) (other causes ruled out) 
and delayed recall (CVLT-II 
delayed recall: z score < -1.5)

Right-sided 
hemiparesthesia 
(recovery with 

IVMP) 

Brain MRI: 5 
periventricular lesions 

(2 enhancing, 1 
juxtacortical lesion) 
Spine MRI: normal 

6 38 year-old man, known 
case of MS for 3 years, on 

DMF 

Evaluation not performed 
previously, now shows 
impaired information 

processing speed (SDMT, 
PASAT: z score < -1.5)

One mild 
non-disabling 

attack each year 
since then 

Brain MRI: 1 enhancing 
periventricular lesion, 

otherwise stable 
Spine MRI: stable 

MS: Multiple Sclerosis; GA: Glatiramer acetate; MRI: Magnetic resonance imaging; SDMT: Symbol Digit Modalities Test;  
PASAT: Paced Auditory Serial Addition Test; CVLT-II: California Verbal Learning Test® Second Edition; IFN-beta: Interferon-β; 
DMF: Dimethyl fumarate; IVMP: Intravenous methylprednisolone 

 
Among the quantitative variables, the 

distribution of the “estimated average number of 
MS patients visited in a month” did not seem  
to be normal. 

As predicted, age perfectly correlated with 
years of practice (r = 0.8; P < 0.001); female 
specialists were significantly younger than male 
specialists (mean difference: 8.0 years; P = 0.001).  

The treatment approach for each clinical 
scenario is presented in figure 1. Regarding case 1 
(who was reported to experience cognitive decline 

over 3 years in the absence of other clinical or 
imaging features of disease activity), 13 (59.1%) 
specialists believed that the DMT should be 
escalated. Checking for possible associations, we 
found that those in favor of escalation were more 
experienced (mean difference = 5.7, P = 0.020).  

Only 3 (13.6%) of the participants preferred 
follow-up for case 2 who presented with severe 
cognitive decline in a relatively short period in 
addition to new MRI lesions and atrophy, with no 
other clinical evidence of disease activity. 

 
Table 1. The demographic characteristics of the participants 

Variable Value 
Age (year) (mean ± SD) 43.3 ± 6.1 
Gender [n (%)]  

Female 10 (45.5) 
Male 12 (54.5) 

Years of practice in the field of MS (mean ± SD) 8.0 ± 6.1 
Estimated average number of MS patients visited in a month [interquartile range (IQR)] 250 (100-400) 

MS: Multiple Sclerosis; SD: Standard deviation 
Mean ± SD for quantitative variables with normal distribution, median [interquartile range (IQR)] for quantitative 
variables without normal distribution, and number (percentage) for qualitative variables. 
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Figure 1. 100% stacked bar charts showing variability of opinions concerning the treatment approach 
for the clinical scenarios 

 
 

However, 2 of these 3 individuals also 
recommended cognitive rehabilitation. No 
association was found between any basic 
characteristics of these professionals and their 
approach (P > 0.050). 

Among the respondents, 12 (54.5%) believed that 
escalation was required for case 3 (who has had no 
previous cognitive evaluation, was recently 
diagnosed with cognitive impairment, had cerebral 
atrophy, and had no other physical problems). No 
association was found between the participants’ 
characteristics and the chosen option (P > 0.050). 

The majority of specialists (17/22; 77.3%) 
thought that there is no need to change the 
treatment for case 4 (who indicated stable 
borderline cognitive impairment, stable mild 
cortical atrophy, and no other clinical problems). 
The respondents’ characteristics did not show any 
association with their approach (P > 0.050). 

Follow-up was the chosen approach for case 5 
by 13 (59.1%) participants, without any significant 
association with their characteristics (P > 0.050). 

The 4 professionals (18.2%) who preferred 
escalation for case 6 (who indicated recurrent mild 
attacks with significant cognitive impairment) 
were significantly younger (mean difference:  
12.5; P < 0.001). 

The estimated kappa of 0.16 [95% confidence 
interval (CI): 0.159-0.163; P < 0.001] suggested a 
poor degree of agreement on the treatment choice 
among professionals.21 

Discussion 
This study investigated the variability of experts’ 
opinions concerning the treatment approaches for 
MS patients. In the dilemma of choosing between 

follow-up and escalation in approaching cognitive 
impairment in MS patients, our surveyed 
professionals were in disagreement on which 
therapy to use. In fact, there are no clear guidelines 
for determining the best approach as yet and 
different patient conditions make decision-making 
more difficult for physicians. Our case scenarios 
were designed to identify the different clinical 
aspects of the topic by challenging specialists. 

The literature review did not reveal any 
agreement between the studies in choosing the best 
approach for treatment. However, conventional 
approaches in any center or country are in 
accordance with the epidemiological pattern of 
patients referring to specialists and receiving a 
treatment based on the approach followed in that 
center and the available facilities. In a study similar 
to ours, Almusalam et al. compared 195 
neurologists, experts in MS, in different 
countries.22 They investigated clinical decisions of 
experts based on 10 simulated MS case scenarios. 
They sought the prevalence of clinical inertia, 
defined as resistance to indicated therapeutic 
escalation. The results suggested a paucity of 
therapy escalation. According to their findings, the 
incidence and intensity of inertia were the lowest 
in Canadian individuals. Higher inertia ratings 
were linked to a lower level of MS care knowledge 
and a greater aversion to ambiguity.22 In another 
study conducted among neurologists of the 
Spanish Society of Neurology, it was concluded 
that due to disagreements among neurologists on 
the type of treatment, a new consensus statement 
must be drafted.23 Another similar panel of experts 
in Argentina also changed their previous 
consensus guidelines of MS care.24 
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To the best of our knowledge, none of the 
previous studies have surveyed physicians’ 
opinions on the treatment approach for cognitive 
impairment; however, the review of the clinical 
evidence should be considered along with experts’ 
opinions for any consensus recommendations.  

The results showed that, in most cases, 
specialists suggested therapy escalation based on 
the patients’ clinical condition. Notwithstanding, 
there was no general agreement on therapy 
escalation for patients based on specialists’ 
opinions. A study by Utz et al. revealed that 
cognitive impairment was stable during 1 year of 
treatment for patients undergoing DMT.25 In 
another survey, Landmeyer et al. found that DMT 
improved the clinical course of cognitive 
impairment.26 Nevertheless, there was no evidence 
that patients required therapy escalation.26 
Therefore, the evaluation of cognitive situations in 
MS patients should be further discussed and 
evaluated by clinicians using neuroimaging.27 In 
this regard, all of our simulated case scenarios 
were assessed by MRI and cognitive tests. 
However, presently, despite numerous 
suggestions and factors for therapy escalation, 
these assessments are not included in the Canadian 
MS working group, RIO, and modified RIO, which 
are used as criteria for escalated patients. In 
particular, the Canadian MS Working Group 
recommends that a change in DMT should be 
considered for patients who meet any of the  
major criteria including more than 2 relapses  
in the first year of treatment, moderate to  
severe clinical symptoms, functional impairment, 
motor/cerebellar/brain stem/sphincter 
involvement, lack of complete recovery, EDSS 
change of more than 1 point after 6 months, and 
more than 3 new lesions on MRI during 
treatment.28 In addition to the above criteria, the 
RIO score (from 0 to 3) is also used for decision-
making regarding therapy escalation. The RIO 
score criteria include disease progression (EDSS), 
active MRI lesions, and recurrence of the disease in 
the first year of treatment.29 The score increases 
with the appearance of some symptoms such as 
lesions on MRI results, relapses, and disease 
progression within 6 months. When there are signs 
of disease progression and relapse in the patient 
during 12 months, a score of greater than  
2 is considered.30 The modified RIO score (MRS) 
includes the combination of MRI activity and 
clinical relapses.29 In the new RIO score, the score 
varies from 0 to 2. A patient who has an excellent 

response to treatment obtains a score of 0, and the 
patient who does not respond to treatment 
received a score of 2. A patient with a score of 1 is 
followed for 6 months. The observing of recurrence 
or lesions on MRI results is considered as  
non-response to treatment.31,32 Regarding all the 
mentioned criteria, our simulated case 1, who was 
under treatment with GA, was not an escalation 
candidate based on the RIO, modified RIO, and 
Canadian group criteria, as the patient had no 
experience of relapse, disability progression, or 
MRI activity. However, 13 specialists (59.1%) 
agreed with the drug change based on the 
progressive cognitive impairment over the last  
3 years. This case was an example indicating the 
need for a new strategy for the evaluation of 
complicated patients. 

Our simulated case scenarios were designed in 
a way would challenge acting experts in the 
selection of escalation or follow-up based on the 
available criteria of RIO or modified RIO. Our 
second case scenario, as a good example, was an 
MS patient who had borderline cognitive function 
at the time of MS diagnosis 2 years ago, and had 
been treated with fingolimod during these 2 years. 
Although her physical status has been stable, she 
has had severe cognitive decline over the last  
6 months. New T2 lesions and severe cerebral 
atrophy were the findings of imaging studies. 
Experts preferred therapy escalation, but there was 
no indication for escalation in the previously 
mentioned recommendations. Similarly, case  
3 indicated cognitive impairment and cerebral 
atrophy after 11 years of treatment with IFN-beta 
1. The experts preferred therapy escalation in 
contrast to the RIO criteria. We also tried to include 
much more complicated cases in the simulation, 
such as case 4, who was properly treated with 
glatiramer acetate for 1 year and was planning to 
get pregnant. New cognition tests and MRI 
findings showed no significant changes; however, 
mild cognitive impairment and mild cortical 
atrophy were present at baseline. Most of the 
experts preferred follow-up in line with the  
follow-up recommendation of RIO. Case 5 
experienced right-sided hemiparesthesia attack 
and was improved by IV methylprednisolone. 
Physical and brain MRI findings of periventricular 
lesions were not indicative of a need for changing 
the treatment; however, most experts preferred 
follow-up with moderate-efficacy DMTs than early 
intensive treatment (EIT), even though the patient 
suffered significant cognitive impairment. Most 
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experts preferred therapy escalation for a patient 
(case 6) who was treated with DMF and showed 
cognitive impairment after 3 years. Recurrent mild 
attacks with significant cognitive impairment were 
the reason for preferring therapy escalation.  

A review conducted in 2016 revealed the 
concordance of MRI findings and cognitive 
impairment with focal or diffuse damage in  
some areas of the brain.33 Our study indicated 
cerebral atrophy in cases 2, 3, and 4. Moreover, 
early effective treatment strategies and the effect of 
some treatments on cognitive impairment 
(inconsistent with our study results) have been 
discussed previously. For example, the findings of 
Johnen et al. confirmed the effect of appropriate 
treatment on preventing cognitive impairments in 
pediatric patients with MS.34 Most neurologists 
believe that only relapses indicate the failure of the 
treatment strategy. Therefore, the necessity of 
using therapy escalation to prevent or halt 
cognitive dysfunction should be discussed and 
evaluated in future studies.35 

Iaffaldano et al. studied 2702 patients to 
evaluate long-term disability after EIT and 
escalation followed by moderate-efficacy to  
high-efficacy DMTs [escalation treatment (ESC)]. 
They indicated that EIT over time is more effective 
than controlling disability or cognitive impairment 
through ESC strategy, suggesting the necessity of 
long-term follow-up for our escalated patients.36 
Moreover, in their study, the ESC group received 
glatiramer acetate similar to case 1 in our study. 
Harding et al. conducted a comparative study to 
analyze clinical outcomes of EIT versus escalation 
in patients with MS.37 Their study showed that the 
long-term effects of EIT were more favorable than 
using moderate efficacy DMTs as the first line 
treatment. However, our study participants did 
not suggest this strategy for a 24-year-old male 
student with impaired cognitive function and MRI 
activity at baseline. It must be noted that clinicians 
must evaluate the treatment pathway based on the 
severity of the disease, long-term safety, 
pregnancy (like case 4 in our study) or the patient’s 
plan for pregnancy, side effects, and individual 
factors.38 Furthermore, in a cohort study, the 
collected data on 2 national strategies for treating 
RRMS indicated the advantage of therapy 
escalation over the initial treatment in cases with 

disability.39 An observational study concluded that 
treatment escalation leads to fewer relapses.40 Case 
6 in our study was a patient under treatment with 
DMF. DMF is one of the first-line agents approved 
by the US Food and Drug Administration (FDA) in 
2013, and was initially used for psoriasis. The 
mechanism is now considered a proper first-line 
therapy for MS as it activates the nuclear-related 
factor 2 transcriptional pathway and has the 
potential to reduce oxidative stress.41 However, 
some conditions like cognitive impairments in our 
cases led the specialists to escalate the treatment, 
though the Canadian MS working group, RIO, and 
modified RIO have not recommended escalation. 

It should be noted that the specialists 
participating in this study were not at the same  
level in terms of experience in the treatment of MS 
patients; some specialists were more experienced 
than others. Specialists who had more experience 
in treating MS patients were more likely to agree 
with patient escalation than others. 
Limitations: There are some limitations to our 

study. First, the small number of participants could 
have skewed the results. Second, clinicians’ 
decisions to escalate treatment or perform a  
follow-up could be affected by factors such as drug 
availability, local legislation, drug costs, and 
differences in clinical circumstances related to 
different patients.  

Conclusion 
Finally, although most specialists agreed with 
therapy escalation, there was no general 
agreement that cognitive impairment in patients 
could be treated through therapy escalation, and 
there was not enough clinical evidence in the 
literature to develop consensus guidelines on this 
matter. Therefore, further clinical trials are 
required to investigate the effectiveness of therapy 
escalation in patients with cognitive impairment. 
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