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ABSTRACT 
Background: Sphingosine-1-phosphate (S1P) receptor modulators is a new 
group that possesses some advantages over the other conventional therapy for 
multiple sclerosis.  
Aim of the review: The aim is to assess the efficacy and safety of sphingosine-
1-phosphate receptor modulators.  
Methods: The protocol has been developed based on the PRISMA-P checklist 
by using (PICO [population, intervention, comparators, and outcome]) items, 
for adult subjects who have received Sphingosine-1-phosphate (S1P) receptor 
modulators (amiselimod; ozanimod; ponesimod; siponimod) in randomized 
clinical trials. The subjects with multiple sclerosis (population) receiving 
sphingosine-1-phosphate receptor modulator (intervention) will be 
compared to placebo or other modalities of multiple sclerosis (comparators), 
for the non-inferiority or superiority in terms of effects on walk, disability, 
relapse and/or other disease clinical markers (outcome). The secondary safety 
outcomes such as treatment-emergent adverse events and Quality of Life-54 
will be assessed as well. The RevMan will be used to quantify the synthesis of 
data. Whereas I2 index, tau squared, and the Q-test P value will be used to 
examine heterogeneity among individual trials’ effect sizes. 
Conclusion: This protocol will report the differences in the efficacy and safety 
of sphingosine-1-phosphate receptor modulators (intervention) as compared 
to the placebo or other modalities (comparators). 
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Impact of findings on clincial practice 

 Sphingosine-1-phosphate receptor modulators 
might have better benefit-risk profile that 
provides option for management of multiple 
sclerosis. 

 Sphingosine-1-phosphate receptor modulators 
might be clinically effective in short and long-
term for multiple sclerosis relapses, magnetic 
resonance imaging lesions, and disability 
progression.   

 Sphingosine-1-phosphate receptor modulators 
might provide better safety profile with 
improved patient’s satisfaction with transient 
and rare serious adverse events.  

 Sphingosine-1-phosphate receptor modulators 
may permit clinicians to make informed 
decisions about the most efficacious and safest 
regimen for their clients.  

 Sphingosine-1-phosphate receptor modulators 
may permit clinicians to enforce evidence-based 
clinical practices and add to the gained 
knowledge of such therapy. 

 
INTRODUCTION 
Multiple sclerosis (MS) was first recognized as a condition 
since early in the 19th century, [1]. There were 2,500,000 
people in the world diagnosed with MS, [2]. The 
proportion of women with MS is increasing, with 2 to 3 
women with MS for every man with the condition. There is 
evidence to suggest that both MS incidence and prevalence 
rates have increased over the last few decades, [3].  
It has been well known that 50.0% or more of individuals 
with relapsing-remitting multiple sclerosis (RRMS) 
transition to secondary progressive multiple sclerosis 
(SPMS) within 15–20 years, [4].  
Therefore, therapy targeting RRMS is of paramount 
importance. The new members of sphingosine-1-
phosphate (S1P) receptor modulators (amiselimod, 
ozanimod, ponesimod, siponimod) may offer advantage 
over conventional therapy for RRMS and may provide 

great opportunity to improve patients’ disability, advance 
control of SPMS and prevent further progression.  
The Food and Drug Administration (FDA) approved the 
first interferon (INF) for treatment of MS in 1993, [5]. 
However, the use of the INFs remains controversial as 
these treatments are associated with long-term serious 
adverse events and their benefit-risk balance might be 
unfavorable. As new treatment in the field are evolving, 
INFs are less commonly prescribed as first line treatments, 
because newer oral and infusion Disease Modifying 
therapies DMTs are more effective and better tolerated in 
terms of patient satisfaction and adherence, [6].  
Recent study evaluating disability progression in relapse-
free MS patients has found that fingolimod (an S1P 
signaling molecule) is superior to IFN in preventing 
disability progression in newly diagnosed RRMS patients. 
Thus fingolimod served as the base for developing next-
generation compounds with superior attributes, [7]. 
The new members of S1P receptor modulators such as 
(amiselimod, ozanimod, ponesimod, siponimod), have 
provided more control on MS as they might prevent 
synaptic neurodegeneration and promote remyelination 
in the central nervous system (CNS), [8].  
 
The rationale of the current protocol 
The management of the relapsing forms of MS (RRMS and 
SPMS with relapses) can be well achieved with versatile 
disease modifying treatments. Nevertheless, none of these 
modalities reliably provided efficacy in decelerating 
disability progression in the subgroup of subjects with 
SPMS. The current therapy for subjects with SPMS 
deserves further exploration for optimum control of 
disability. The efficacy and safety profile of a newly class 
known as S1P receptor modulators (amiselimod, 
ozanimod, ponesimod, siponimod) will assist to further 
optimize the management of MS and more specifically 
SPMS. 
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Objective 
This protocol for systematic review will address the 
following questions: 
1. Do S1P receptor modulators (amiselimod, ozanimod, 
ponesimod, siponimod) prove non-inferiority or 
superiority over placebo/comparator in subjects with any 
type/stage of MS?  
2. Do S1P receptor modulators (amiselimod, ozanimod, 
ponesimod, siponimod) prove a safety profile comparable 
to other drug classes used in management of MS? 
3. Is there any difference aligned between the members of 
the S1P class (amiselimod, ozanimod, ponesimod, 
siponimod)? 
 
Aim of the review  
The purpose of the protocol of the current systematic 
review and meta-analysis is to assess, compare, and 
explore the efficacy and safety of S1P class members 
(amiselimod, ozanimod, ponesimod, siponimod) versus 
other modalities in terms of clinical improvement in 
disability and prognosis at the end of treatment in the 
intent-to-treat (ITT) population. 
 
Ethics approval 
Ethics approval is not required for this type of systematic 
review and meta-analysis. 
 
METHODS 
The current systematic review has been registered in the 
International Prospective Register of Systematic 
Reviews (PROSPERO) website, 
[https://www.crd.york.ac.uk/prospero/#myprospero] 
ID: CRD42020199697. We will conduct a systematic 
review and meta-analysis (participants, interventions, 
comparisons and outcomes (PICO) on phase II and phase 
III randomized clinical trials (RCT) for MS.  
 
Eligibility criteria 
We will conduct a systematic review and meta-analysis 
(PICO) on phase II and phase III RCT-s for subjects with MS 
who have received S1P. 
 
Types of participants, interventions, comparisons and 
outcomes 
Subjects diagnosed with any type of MS (population) and 
receiving any of the following S1P receptor modulators: 
amiselimod, ozanimod, ponesimod, siponimod 
(intervention) versus Placebo/comparator 
(comparison). The primary efficacy endpoint will be the 
improvement in any of the following: SPMS, walk, 
disability and/or the composite of any of the 
aforementioned, time to 3-month complete disability 
progress (CDP) and percentage reduction in the monthly 
number of combined unique active lesions (CUALs) at 3 
months. The secondary safety endpoint will be the 
development of adverse events during therapy with S1P 
(outcomes).  
 
The measure of effect will be the reduction on disease 
markers and/or improvement of disability. The magnitude 

of difference between S1P and the placebo or the 
comparator will be of high priority and will be expressed 
as relative risks (RR), odds ratios (OR), risk difference, 
and/or number needed to treat. 
 
The inclusion criteria will be the following: subjects 
diagnosed with MS (all types), adult ≥18 years, both 
genders, hospitalized and non-hospitalized, RCT design 
(phase II RCT or Phase III RCT), with placebo/comparator, 
subjects receiving intervention drug S1P (amiselimod, 
ozanimod, ponesimod, siponimod), trials published in 
English language, full-text articles, primary outcomes 
reported status of disability conducted on humans within 
the last years (2013 -2019). We will exclude the following: 
RCT with post-analysis studies, dose-finding RCT-s, non-
RCT, retrospective trials, trial on pediatric population, 
trials which have evaluated other primary outcomes than 
the efficacy of S1P in MS. Furthermore, we will exclude 
trials that have been conducted on pregnant subjects and 
transplant subjects. 
 
The setting will be out/in patients (hospitalized or not 
hospitalized). Trials will be retrieved during the period 
from the year 2013 to the year 2019, published in English 
language in full text.  
 
The search method of trials retrieved will be conducted 
via Google Scholar and PubMed, for RCTs involving 
subjects with MS. The database was retrieved between the 
years 2013 to 2020 with the Medical Subject Headings 
(MeSH) search terms: multiple sclerosis (MS); 
“sphingosine-1-phosphate receptor modulator”; 
“Amiselimod”; “ozanimod”; “ponesimod”; “siponimod”; 
“randomized clinical trials”, “placebo”; “comparator”; 
“safety”; “efficacy”, which was shown as images in the 
supplementary material. 
 
Types of studies  
We have developed a protocol for the current systematic 
review and meta-analysis on the efficacy and safety profile 
of S1P (amiselimod, ozanimod, ponesimod, siponimod) 
with the primary endpoint of improvement in disability as 
measures by validated clinically approved tools. We will 
conduct the search for published RCT on English language 
reporting the efficacy and safety of S1P receptor 
modulators (amiselimod, ozanimod, ponesimod, 
siponimod). The current systematic review will be on RCT-
s phase II and phase III subjects with MS (all types). 
 
The selection criteria will be S1P alone compared to 
placebo or other modalities. The selected trials citations 
will be imported into systematic review 
managers/software (COVIDENCE 
https://www.covidence.org). In addition, we will use the 
manual searched citations with the same MeSH terms and 
conditions. All data will be collated by using the predefined 
Cochrane library approved structured modified forms. 
The draft of the search strategy to be used for one 
electronic database including planned limits is shown in, 
[Figures 1 and 2].
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Review question search: 

Does the sphingosine-1-phosphate (SIP) receptor modulators (amiselimod, ozanimod, ponesimod, siponimod) prove non-inferiority or 
superiority over placebo or comparators in subjects with any type/stage of multiple sclerosis (MS)? 

Does the phingosine-1-phosphate receptor modulator prove a safety profile as compared to other drug classes used in MS? 
Are there any differences aligned between the members (amiselimod, ozanimod, ponesimod, siponimod) of the class (SIP)? 

Databases: PubMed, Google Scholar, EMBASE, Cochrane library 

Protocol for a systematic review and meta-analysis of Randomized clinical trials (placebo-controlled or comparator) on 
the efficacy and safety of sphingosine-1-phosphotase receptor modulators (amiselimod, ozanimod, ponesimod, 

siponimod) 

Mesh Term: 

“multiple sclerosis (MS)”; “sphingosine-1-phosphate receptor 

modulators”; “Amiselimod”; “ozanimod”; “ponesimod”; 

“siponimod”; “randomized clinical trials”, “placebo”; “comparator”; 

“safety”; “efficacy” 

7  

Seven articles were finally included: 
The final retrieved articles which have met the above-mentioned inclusion criteria were …… RCT-s (2013-2020) on the efficacy and safety of 
sphingosine-1-phosphotase receptor modulators (amiselimod, ozanimod, ponesimod, siponimod). References: […...] 

 
 

15 
N…. articles were screened for the below-mentioned 
inclusion criteria (initial screening): 
1. Trials published in English Language 

2. Human research 

3. Within the last 8 years (2013-2020) 

4. Multiple sclerosis 

5. Adult ≥18 years 

6. RCT-s with comparator 

7. Hospitalized and non-hospitalized 

8. Amiselimod 

9. Ozanimod 

10. Ponesimod 

11. Siponimod 

 

Figure 1: Flow diagram of included and excluded articles in the current systematic review and meta-analysis 

9 
N…. articles were excluded with reasons.  
≠ Extension trials…Reference.  
≠ Healthy subjects…. Reference …...  
                                                     References:  
    […..] 

(checked for duplication) 

N……. articles excluded 

N……. articles were excluded: 
 
× Non-English Language 
× Not full text 
× Healthy subjects 
× Extension trials 
× Not RCTs 
× Animal studies 

Limits of search used 

 

 

 

EMBASE yeilded N..... 
Google Scholar search yielded N... 

 PubMed yield N….. 



AAE et al. /Protocol for a Systematic Review and Meta-Analysis on Randomized Clinical Trials on the Efficacy and 

Safety of Sphingosine-1-Phosphotase Receptor Modulators 

 

1256                                                                      Systematic Reviews in Pharmacy                                 Vol 11, Issue 11, Nov-Dec 2020 

 
 

PRISMA 2009 Flow Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data collection and analysis (data management) we 
will access full articles, screen and retrieve content with 
predefined checklist (Cochrane templates) developed and 
modified specifically to ensure the strict inclusion criteria. 
We will follow the checklist that has been adapted for use 
with protocol submissions to Systematic Reviews from 
Table 3 in Moher publication, [9]. 
Selection process the trials will be selected by all the 
authors based on the inclusion criteria. The methods will 
be used for identifying published trials in the official 

websites will be structured, predefined and specific MeSH 
terms for identifying eligible trials for inclusion in the 
current systematic review and meta-analysis. We will 
follow a strict checklist with pre-specified inclusion and 
exclusion criteria to ensure that the identified trials are as 
per the current systematic review methodology. The 
authors (AA, A Sadeq, NAK and HA) will double check the 
process and repeat the search terms individually and will 
compare between the attempts, whereby, discrepancies 
will be resolved with discussions in reporting. 

Records identified through database 
searching 

(n =) 
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Additional records identified through 
other sources 

(n =) 

Records after duplicates removed 
(n =) 

Records screened 
(n =) 

Records excluded 
(n =) 

Full-text articles assessed for 
eligibility 

(n =) 

Full-text articles excluded, 
with reasons 

(n =) 

Studies included in qualitative 
synthesis 

(n =) 

Studies included in 
quantitative synthesis (meta-

analysis) 
(n =) 
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The selected trials will be further reviewed by other 
different authors (IK, DN, EEGO, SMM, and JD) will be 
double checked by another different authors (JA, IMA, 
WSME, NA, and HSAA) and will be further verified by 
repeating the process mentioned above (HAA, MEH, SAAE, 
An Adel, ABA, AE and FHF). The final double checking and 
verification will ensure that the selected trials precisely 
met the final relevant information and primary outcome 
needed for the current systematic review and meta-
analysis. The type of MS, trial duration, follow-up duration 
and primary end point (outcomes measures) will be 
shown in the supplementary material, [Appendix I]. The 
trials registration, DOI and author details, of the respective 
included RCT will be presented in, [Appendix II]. The 
safety outcomes (AEs) for the trials included in the current 
systematic review will be presented in, [Appendix III]. 
Data extraction and synthesis the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses 
(PRISMA) guidelines will be used to abstract data and 
assess quality and validity. Data extraction (selection and 
coding) will be performed on the relevant variables from 
the original RCT and supplementary materials. The data 
extraction will contain trial registration, study country, 
number of involved countries (trial centers), type of MS, 
trial duration, follow-up duration, the efficacy data, 
primary endpoint (outcomes measures), the safety 
outcomes (adverse events) for the included trials. The 

above data will be collated with structured forms, verified, 
reviewed, double-checked, independently confirmed, and 
recorded in the final format in excel sheets and conveyed 
to the RevMan 5.4 databases. 
Data items we will define all variables for which data will 
be sought (e.g., PICO items, funding sources), any pre 
planned data assumptions and simplifications. PICO 
items: We will conduct a systematic review and meta-
analysis (PICO) on phase II and phase III RCT-s for subjects 
with MS who have received S1P. Subjects both gender with 
MS any type (participants) and receiving S1P 
(intervention) for primary prevention of disability events 
randomized versus placebo or comparator (comparison). 
The primary efficacy endpoint will be the clinical 
improvement in disability and prognosis at the end of 
treatment in the ITT population (outcomes).  
Outcomes and prioritization (Outcome measures) the 
primary outcome measure will be the clinical 
improvement in disability and prognosis at the end of 
treatment in the ITT population (outcomes). The 
differences in treatment (effect size) between the 
intervention drug (S1P) and placebo/comparators as non-
inferiority or superiority will be reported. The measures 
of effect will be the reduction on disease markers and/or 
improvement of disability. The magnitude of difference 
between S1P and the placebo or the comparator will be of 
high priority, [Figure 3]. 

 
 
Figure 3:   Characteristics of randomized controlled trials with placebo and/or active comparator included 

articles (PICO) 

 
 
Participants: Subjects with multiple sclerosis; population size: the number of randomized subjects in each 
arm of the trial; proportion of males versus females; age range (mean ± SD); BMI (mean ± SD); and relevant 
baseline clinical characteristics of recruited subjects. 
 
Interventions Sphingosine-1-phosphate (S1P) receptor modulators (amiselimod; ozanimod; ponesimod; 
siponimod) (different doing) versus placebo or the comparator doses (Comparators) such as interferon 
beta-1a. 
 
Outcomes:   
A. The primary outcome measures: -  
 
- ARR over 3/12/24 months based on confirmed, protocol-defined relapses. 
- Time to 3-month CDP defined as a1-point increase in EDSS 
- Number of gadolinium-enhanced T1-weighted lesions from weeks 8-24 
- Cumulative number of total gadolinium-enhancing lesions on MRI at weeks 12–24 
-  
B. The Secondary outcome measures:  
 
-  Time to 3-month confirmed worsening of at least 20% from baseline in the T25FW 
- ARR and time to first confirmed relapse within 24 weeks of ponesimod initiation 
- Effect of siponimod on the number of monthly CUALs (T1,2 lesions) 
- Number of gadolinium-enhancing lesions at week 24 
- other secondary outcomes as arises 
 

Key words: - amiselimod; comparator; efficacy; multiple sclerosis (MS); ozanimod; placebo; ponesimod; 
randomized clinical trials (RCTs), safety; siponimod; sphingosine-1-phosphate (S1P) receptor modulators 

 
Risk of bias in individual studies 
Quality of RCT-s and assessment of risk of bias in order 
to minimize and avoid bias in the selection of RCT-s (both 
at study level and outcome) for the current systematic 
review and meta-analysis, the quality of the RCT-s will be 

evaluated based on the five-point scale outlined by Jadad, 
[10].  
We will assess the risk of bias in trials by confirming the 
following points: the randomization technique (with 
proper concealment of the allocation sequence), blinding 
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(subjects and investigator to treatment allocation) with a 
description of the blinding method for maintaining 
prognostic groups balance, completeness of follow up, 
reporting discontinuation, loss to follow-up, and failure to 
adhere to the ITT principle; performing analyses 
considering all subjects for whom outcome data are 
clinically evaluable; there is no selective outcome 
reporting and finally no use of any invalidated outcome 
measures. The risk of bias tool, version 2.0 (Cochrane) will 
be used for the risk of bias assessment. 
Data synthesis 15a Describe criteria under which 
study data will be quantitatively synthesized the 
purpose of this systematic review is to assess the efficacy 
and safety of S1P, compare and explore the efficacy and 
safety of S1P versus other treatment modalities in terms 
of improvement in disability. The data synthesis will be 
quantitative, descriptive data will be presented, and 
inferential statistics and meta-analysis will be performed.  
Exploration of variation in effects (quantitative 
synthesis): The variations of effects (heterogeneity) in the 
RCTs included in the current systematic review and meta-
analysis comprised a set of clinical covariates (clinical 
heterogeneity) from the relevant population level 
(matched groups of MS), the intervention level 
(intervention vs. comparator), outcomes level (ITT: 
clinical success, superiority/inferiority and statistical 
magnitude of difference) and planned summary measure. 
Our meta-analysis will be executed by utilizing Revman 
5.4 to collate data and explore consistencies amide trials. 
The Mantel-Haenszel (MH) method along with the 
random-effects model will be used for each primary 
outcome. The pooled estimates of odds ratio (OR) with 
95% confidence interval (CI) will be estimated and 
demonstrated. To examine heterogeneity among 
individual study effect sizes we will use I2 index, tau 
squared, and the Q-test along with P-value (considered 
statistically significant at less than 0.05). To reduce bias 
risk, independent pooling of data from RCTs will be 
executed and funnel plots and Egger's linear regression 
test of funnel plot asymmetry will be prepared to assess 
publication bias. A sensitivity analysis will be conducted to 
investigate potential sources of inconsistency. We will 
generate forest plots to show the relative effect size of 
intervention and comparator for each clinical outcome. 
Meta-regression techniques will be utilized to inspect the 
potential sources of heterogeneity. 

Proposed additional analyses we will conduct a meta-
analysis in the current systematic review as well as 
reporting the sensitivity analysis. However, we also plan 
structured synthesis of data and comparison between the 
inferences in the respective trials (e.g., sensitivity and/or 
subgroup analyses and/or meta-regression). Data will be 
pooled using random-effects models.  
Meta-bias: Publication bias is defined as the failure 
to publish the results of a study on the basis of the 
direction or strength of the study findings. In the current 
systematic review and meta-analysis we will use a funnel 
plot to check for the existence of publication bias or 
systematic heterogeneity in the studies taken for analysis. 
We will use Egger's regression for quantifying funnel plot 
asymmetry or Rosenthal's fail-safe number or “fail-safe N 
method”. We have planned to avoid selective reporting 
within trials by not excluding non-significant study 
outcomes and by describing structured search criteria 
based on published methodologies. 
Confidence in cumulative evidence we will assess the 
strength of evidence of the final results in a GRADE 
Evidence Profile (GEP). This GEP will contain the PICO 
question, the type and number of trials included the 
number of participants in the trials, the effect sizes and 
their confidence intervals and the grading of the quality of 
the evidence and its starting level and reasons for 
upgrading or downgrading the quality. The quality of 
evidence for all outcomes for included trials will be judged 
using an adaptation of the GRADE methodology 
assessment, [10-13]. The quality of evidence will be 
assessed across the domains of risk of bias, consistency, 
directness, precision and publication bias.  
Anticipated results 
We will present the systematic review results and the 
meta-analysis results in complete tables based on PICO 
comparison between the included trials. The results will 
contain a systematic critical evaluation of the included 
RCT-s in terms of the number of the population 
(characteristics), the dosing of intervention (sphingosine-
1-phosphate receptor modulators), dosing of the 
comparators and the main outcome measures. The 
necessary elements of PRISMA will be strictly followed to 
report the systematic review. The meta-analysis will be 
reported with the Cochrane guidelines in synthesis of RCT-
s and all forms will be based on the quality measures as 
per the validated Cochrane templates.  

 
TABLE 1 2010 McDonald MRI Criteria for Demonstration of dissemination of lesions (DIS) 

 
DIS Can Be Demonstrated by 1 T2 Lesiona in at Least 2 of 4 Areas of the CNS:  

o Periventricular  
o Juxtacortical  
o Infratentorial  
o Spinal cordb  

Based on Swanton et al [21,22].  

MRI ¼ magnetic resonance imaging; DIS ¼ lesion dissemination in space; CNS ¼ central nervous system 

aGadolinium enhancement of lesions is not required for DIS.  
bIf a subject has a brainstem or spinal cord syndrome; the symptomatic lesions are excluded from the Criteria and do not 
contribute to lesion count. 
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T1 and T2 
 T1 and T2 refer to the time taken between magnetic pulses and the image is taken.  
 These different methods are used to detect different structures or chemicals in the CNS. T1 and T2 lesions refers 

to whether the lesions were detected using either the T1 or T2 method.  
 A T1 MRI image supplies information about current disease activity by highlighting areas of active inflammation.  
 A T2 MRI image provides information about disease burden or lesion load (the total amount of lesion area, both 

old and new).] 

 
Keys: 
CNS: central nervous system; DIS: dissemination of lesions; MRI: magnetic resonance imaging 
 
DISCUSSION 
The role of sphingosine-1-phosphate receptor modulators 
(amiselimod; ozanimod; ponesimod; siponimod) has 
emerged in the recent years with effective remissions, 
minimized relapses improved clinical outcomes and safety 
profile.  
The current systematic review and meta-analysis will 
provide evidence by synthesis of well-designed and robust 
RCT-s conducted on (amiselimod; ozanimod; ponesimod; 
siponimod). We intend to minimize the publication bias 
and reporting bias with the use of published technical 
methods as mentioned-previously in the protocol. We 
intend to share our findings with the academia and MS 
societies worldwide. 
In previously MS modalities, the no evidence of disease 
activity concept (a term used in retrospective analysis of 
the AFFIRM natalizumab) was defined in terms of the 
absence of relapses and disability progression, absence of 
new T2 lesion and increased T2 lesion volume (disease 
activity-3), brain volume loss (disease activity-4) and/or 
aggregate outcome of both clinical and MRI disease 
activity. Later cognitive measures was added in this 
composite (no evidence of disease activity-5), however, 
more recently a different definition of no evidence of 
disease activity-5 has been proposed to include serum 
neurofilament light. 
The current systematic review and meta-analysis will 
provide highly relevant findings of evidence for the role of 
sphingosine-1-phosphate receptor modulators 
(amiselimod; ozanimod; ponesimod; siponimod) in the 
management of MS, [14-20].  
In superiority RCT of 1138 participants were randomly 
assigned to daily oral ozanimod 1.0 mg or 0.5 mg or weekly 
IM interferon beta-1a 30 μg. Ozanimod was superior to 
interferon beta-1a and was associated with less 
discontinuation but similar incidence of infections, [14]. 
Another superiority RCT of 1255 participants, has shown 
that ozanimod was well tolerated, with a lower incidence 
of TEAEs than interferon beta1a, [15]. Siponimod was 
superior to placebo over three years RCT of 1651 
participants with lower relapse rate, [16[, however earlier 
trials did not show such reduction, [17].  
Amiselimod 0.2 and 0.4 mg for 24 weeks versus placebo in 
a RCT of  381 participants, compared with placebo, has 
shown lower median number of lesions, reduced both 
total number of gadolinium-enhanced T1-weighted 
lesions and total number of new or enlarged T2-weighted 
lesions. Furthermore, amiselimod has delayed time to first 
relapse versus placebo. Aniselimod was well tolerated 
except for headache and nasopharyngitis but no cardiac 
side-effects, [18]. Oral ponesimod 10, 20 and 40 mg oral 
versus placebo in 393 has shown lower number of new T1 
Gd+ lesions and increased time to relapse, [19]. In earlier 
small RCT ponesimod 10 mg, 2 mg, 0.5 mg, or placebo in 
106 participants reduced the number of CUALs (10 mg); 

with drug discontinuation with mitigated brady-
arrhythmia in lower doses, [20]. 
 
CONCLUSION 
This protocol will report the differences in the efficacy and 
safety of sphingosine-1-phosphate receptor modulators 
(intervention) as compared to the placebo or other 
modalities (comparators).  
Impact of findings on clincial practice 

 Sphingosine-1-phosphate receptor modulators 
might have better benefit-risk profile that 
provides option for management of multiple 
sclerosis. 

 Sphingosine-1-phosphate receptor modulators 
might be clinically effective in short and long-
term for multiple sclerosis relapses, magnetic 
resonance imaging lesions, and disability 
progression.   

 Sphingosine-1-phosphate receptor modulators 
might provide better safety profile with 
improved patient’s satisfaction with transient 
and rare serious adverse events.  

 Sphingosine-1-phosphate receptor modulators 
may permit clinicians to make informed 
decisions about the most efficacious and safest 
regimen for their clients.  

 Sphingosine-1-phosphate receptor modulators 
may permit clinicians to enforce evidence-based 
clinical practices and add to the gained 
knowledge of such therapy. 
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PRISMA-P 2015 Checklist  

This checklist has been adapted for use with protocol submissions to Systematic Reviews from Table 3 in Moher D et al: 
Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Systematic 
Reviews 2015 4:1 

Section/topic # Checklist item 

Information 
reported  Line 

number(s) 
Yes No 

ADMINISTRATIVE INFORMATION   

Title  

  Identification  1a Identify the report as a protocol of a systematic review   1 

  Update  1b 
If the protocol is for an update of a previous systematic 
review, identify as such 

  - 

Registration  2 
If registered, provide the name of the registry (e.g., 
PROSPERO) and registration number in the Abstract 

  9 

Authors  

  Contact  3a 
Provide name, institutional affiliation, and e-mail address 
of all protocol authors; provide physical mailing address 
of corresponding author 

  1-4 

  Contributions  3b 
Describe contributions of protocol authors and identify 
the guarantor of the review 

  5 

Amendments  4 

If the protocol represents an amendment of a previously 
completed or published protocol, identify as such and list 
changes; otherwise, state plan for documenting important 
protocol amendments 

   

Support  

  Sources  5a 
Indicate sources of financial or other support for the 
review 

  4 

  Sponsor  5b Provide name for the review funder and/or sponsor   4 

  Role of 
sponsor/funder  

5c 
Describe roles of funder(s), sponsor(s), and/or 
institution(s), if any, in developing the protocol 

  4 

INTRODUCTION  

Rationale  6 
Describe the rationale for the review in the context of 
what is already known 

  8 

Objectives  7 

Provide an explicit statement of the question(s) the 
review will address with reference to participants, 
interventions, comparators, and outcomes (PICO) 

 

  8 

METHODS  

Eligibility criteria  8 

Specify the study characteristics (e.g., PICO, study design, 
setting, time frame) and report characteristics (e.g., years 
considered, language, publication status) to be used as 
criteria for eligibility for the review 

  9 

Information 
sources  

9 

Describe all intended information sources (e.g., electronic 
databases, contact with study authors, trial registers, or 
other grey literature sources) with planned dates of 
coverage 

  9-10 

Search strategy  10 
Present draft of search strategy to be used for at least one 
electronic database, including planned limits, such that it 
could be repeated 

  10-11 

STUDY RECORDS  

  Data 
management  

11a 
Describe the mechanism(s) that will be used to manage 
records and data throughout the review 

  11 

  Selection 
process  

11b 
State the process that will be used for selecting studies 
(e.g., two independent reviewers) through each phase of 

  11 
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Section/topic # Checklist item 

Information 
reported  Line 

number(s) 
Yes No 

the review (i.e., screening, eligibility, and inclusion in 
meta-analysis) 

  Data collection 
process  

11c 

Describe planned method of extracting data from reports 
(e.g., piloting forms, done independently, in duplicate), 
any processes for obtaining and confirming data from 
investigators 

  12 

Data items  12 
List and define all variables for which data will be sought 
(e.g., PICO items, funding sources), any pre-planned data 
assumptions and simplifications 

  12 

Outcomes and 
prioritization  

13 
List and define all outcomes for which data will be sought, 
including prioritization of main and additional outcomes, 
with rationale 

  13 

Risk of bias in 
individual studies  

14 

Describe anticipated methods for assessing risk of bias of 
individual studies, including whether this will be done at 
the outcome or study level, or both; state how this 
information will be used in data synthesis 

  13 

DATA 

Synthesis  

15a 
Describe criteria under which study data will be 
quantitatively synthesized 

  14 

15b 

If data are appropriate for quantitative synthesis, describe 
planned summary measures, methods of handling data, 
and methods of combining data from studies, including 
any planned exploration of consistency (e.g., I 2, Kendall’s 
tau) 

  14 

15c 
Describe any proposed additional analyses (e.g., 
sensitivity or subgroup analyses, meta-regression) 

  15 

15d 
If quantitative synthesis is not appropriate, describe the 
type of summary planned 

  - 

Meta-bias(es)  16 
Specify any planned assessment of meta-bias(es) (e.g., 
publication bias across studies, selective reporting within 
studies) 

  16 

Confidence in 
cumulative 
evidence  

17 
Describe how the strength of the body of evidence will be 
assessed (e.g., GRADE) 

  16 

 
 


