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ABSTRACT 

Introduction 

Idiopathic inflammatory myopathies may be an overlapping disease complex. Although 

interstitial lung disease affects the mortality and morbidity of the disease, a clinical 

course and prognosis of the disease complicated with interstitial lung disease are diverse 

among individuals and prognostic factors have yet to be clarified. This study will be the 

first to systematically elucidate prognostic factors of idiopathic inflammatory 

myopathies complicated with interstitial lung disease and improve the daily clinical 

practice. 

Methods and analysis 

Participants are eligible if they are diagnosed as polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis or anti-synthetase syndrome complicated with 

interstitial lung disease. The primary outcomes are all-cause and pulmonary-cause 

mortality and the secondary outcomes include the progression-free survival and 

health-related quality of life. All primary studies of any study design aside from case 

reports or case series are included. Two reviewers search electronic databases such as 

the Ovid Medline, Ovid EMBASE and Science Citation Index Expanded and extract 

relevant data according to a piloted data extraction form independently. The risk of bias 

in individual studies is evaluated based on the Quality in Prognostic Studies (QUIPS) 

tool. Meta-analysis will be conducted if 3 or more studies are available for each 

outcome and pooled effects will be presented by the odds ratio. Where combing data is 

inappropriate due to a small number of studies or substantial heterogeneity, the results 

are reported qualitatively. The subgroup and sensitivity analysis are also considered 

based on clinical and methodological differences such as clinical manifestations, study 

designs, and quality of studies. Evidence level is assessed following the Grades of 

Recommendation, Assessment, Development and Evaluation (GRADE) method. 

Ethics and dissemination 

This study raises no ethical issues as it is based on the summary results of previously 

published articles. The results will be reported in a peer-reviewed medical journal. 

PROSPERO registration number 
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ARTICLE SUMMARY 

Strengths and limitations of this study 

� Systematic review and meta-analysis of primary studies of any type of design 

excluding case reports or case series to address the clinical question of prognosis. 

� First evidence based on a potentially large population derived from data synthesis 

for a rare disease. 

� Potential difficulty in interpreting and applying the results due to a diversity and 

high risk of bias in included studies. 

Page 4 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012744 on 17 N

ovem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

5 

 

BACKGROUND 

Rationale 

Interstitial lung disease (ILD) has been drawing much attention for the last few 

decades.[1] It is partly because there is a growing number of patients with the disease 

due to the development of diagnostic tools [2] and it is often difficult to be treated and 

can follow a fatal clinical course.[3] ILD is a comprehensive disease entity that 

demonstrates common final findings of parenchymal fibrosis mixed with an 

inflammation despite a diversity of those mixtures among cases.[4] While external 

stimuli such as certain drug and occupational exposure are noted to cause ILD,[5-6] 

another notorious factor is connective tissue disease, which will manifest ILD as a 

pulmonary complication.[7] 

Polymyositis/dermatomyositis is one of the classical connective tissue diseases and 

categorized into idiopathic inflammatory myopathies.[8-9] It is triggered by unknown 

causes and progressed by an accelerated autoimmune reaction.[10] Although 

polymyositis/dermatomyositis is characterized by proximal muscular weakness and 

unique cutaneous findings, ILD frequently complicates and is closely related to the 

morbidity and mortality of the disease.[11] Historically, anti-Jo-1 antibody, an 

autoantibody directed against histidyl-tRNA synthetase (one type of aminoacyl-tRNA 

synthetase (ARS)) in the cytoplasm, was identified in patients with 

polymyositis/dermatomyositis and helped in the diagnosis of the disease as it was 

highly specific and predictive of the disease.[12] The latest immunochemical 

development has discovered a large number of other autoantibodies that are also 

specific or associated with autoimmune myositis.[13] In particular, anti-ARS antibodies 

other than anti-Jo-1 antibody have been identified [14] and patients with those 

antibodies are noted to frequently present with cutaneous changes pathognomonic of 

dermatomyositis, arthralgia/arthritis and fever in addition to myositis and ILD. This led 

to the development of the new term called anti-synthetase syndrome [15] although 

manifestations of the disease could be diverse depending on the type of anti-ARS 

antibodies.[16] Furthermore, anti-melanoma differentiation-associated gene 5 (MDA5) 

antibody was identified in clinically amyopathic dermatomyositis,[17] which is 

considered as a subgroup of dermatomyositis featuring clinically no or less muscular 
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weakness and rapidly-progressive ILD.[18] It is recognized that the morbidity and 

mortality of anti-synthetase syndrome and clinically amyopathic dermatomyositis are 

also related to ILD.[19-20] 

As polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome demonstrate common findings regardless of some clinical 

differences, they may be on the same disease spectrum that characterizes a complication 

of ILD, which will affect the prognosis of the disease.[21-22] However, it is generally 

believed that clinical courses are diverse and the prognosis varies among individuals 

although ILD is known to suggest a poor prognosis of the disease.[23-24] The 

identification of prognostic factors for patients with ILD will improve the management 

of this disease complex and provide great benefits with daily clinical practice as it will 

enable clinicians to predict the prognosis and implement medical resources sensibly. 

There has been little literature describing prognostic factors of this disease spectrum 

complicated with ILD and most currently available evidence is based on a small number 

of patients in a single or few medical institutions as this is a rare disease and thus could 

result in anecdotal reports.[25-26] Therefore, this systematic review has been planned to 

elucidate prognostic factors of idiopathic inflammatory myopathies complicated with 

ILD and eventually to better the prognosis of the disease. 

Hypothesis 

The clinical course of idiopathic inflammatory myopathies complicated with ILD is 

diverse and there must be undefined factors related to the prognosis of the disease. 

Research question 

� What are prognostic factors of idiopathic inflammatory myopathies complicated 

with ILD? 

� What is the most predictive clinical information of the mortality of idiopathic 

inflammatory myopathies complicated with ILD? 

� Is there any difference of prognostic factors of idiopathic inflammatory myopathies 

complicated with ILD depending on the difference of clinical manifestations? 
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Objectives 

This systematic review is intended to elucidate prognostic factors of idiopathic 

inflammatory myopathies complicated with ILD and clarify what is the most predictive 

factor of the mortality of the disease. 

METHODS 

Registration and methodology 

This protocol is registered with PROSPERO (International Prospective Register of 

Systematic Reviews) at Centre for Review and Dissemination at University of York [27] 

(CRD42016036999) and reported following a guideline of PRISMA-P (Preferred 

Reporting Items for Systematic review and Meta-Analysis Protocols).[28] 

Timeline 

This study has yet to be initiated except for a pilot search and determining search terms 

and constructing a data extraction form. The full search is scheduled to be conducted on 

the first week of May, 2016 and extended to the latest depending on the publication of 

this protocol. 

Eligibility criteria 

Participants 

Patients with polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome complicated with ILD of adult onset (over 16 years of age) 

are included. Polymyositis/dermatomyositis and clinically amyopathic dermatomyositis 

are diagnosed based on the criteria such as Bohan and Peter [8-9] and Sontheimer,[29] 

which combine clinical, physiological and pathological findings as previously proposed. 

Anti-synthetase syndrome is included if a complication of ILD is noted in addition to 

the positivity of anti-ARS antibody and another organ involvement such as myopathies 

and unique cutaneous manifestations. The diagnosis of ILD is made based on physical 

exams, pulmonary function tests and radiological abnormalities. Patients are required to 

be followed up for at least 6 months. All patients are included at any time point during 
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the disease course and from any clinical setting such as primary and secondary care. 

Juvenile myositis and overlap-myositis are excluded from the review. 

Exposures or interventions 

All clinical information such as demographic features and disease profiles are 

considered as potential prognostic factors. Therapeutic interventions can also be a 

prognostic factor of the disease. Although there is no limitation as to the type of 

therapeutic interventions, only the treatment with a duration of more than 6 months is a 

candidate for a factor of prognosis. Comparators are no presence or less values of these 

factors including demographic features, disease profiles and therapeutic interventions. 

Outcomes and prioritization 

All-cause and pulmonary-cause mortality are primary outcomes and secondary 

outcomes include a progression of the disease and a deterioration of health-related 

quality of life. The disease progression is defined based on combined findings of 

symptomatic, functional (pulmonary function tests) and radiological changes over the 

follow-up period of time after the diagnosis or the initiation of treatment. An individual 

component comprising the combined criteria can also define the clinical course of the 

disease. Health-related quality of life is expected to be evaluated based on 

questionnaires such as the 36-Item Short Form Health Survey (SF-36).[30] The 

unavailability of relevant statistics to describe the association of potential prognostic 

factors with the outcomes does not exclude studies if they meet the inclusion criteria 

otherwise. 

Studies 

Any type of primary studies excluding case reports or case series, whether prospective 

or retrospective, is included in the review if it describes the association of the 

predefined outcomes with potential prognostic factors of polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis and anti-synthetase syndrome with ILD. Where 

studies consisted of a composite of this disease category, they are eligible for inclusion 

unless other ineligible cases such as juvenile myositis and overlap-myositis are included. 

Editorials, letters and review articles are excluded. Although there is no limitation 
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regarding the date of studies and the number of participants, studies are limited to 

English literature. Conference proceedings with no further full reports and studies with 

only abstracts are also excluded due to concerns of lack of information. 

Information sources 

Medline (via Ovid 1946-) 

EMBASE (via Ovid 1974-) 

Science Citation Index Expanded (via Web of Science 1900-) 

Search strategy 

Two reviewers (HK/OMP) search the Ovid Medline, Ovid EMBASE using key terms of 

study population and methodology such as polymyositis, dermatomyositis, 

anti-synthetase syndrome, ILD and prognosis. Appropriate search filters for prognostic 

studies of the Ovid Medline and Ovid EMBASE are derived from previous 

reports.[31-32] They are combined with both subject headings and text words of content 

specific terms and their synonyms, which are determined referring to applicable reviews 

of the similar subject in the Cochrane Database of Systematic Reviews (Appendix). 

Search terms are finalized through an independent attempt of construction and a pilot 

search by two reviewers and examining the agreement of retrieved articles. Science 

Citation Index Expanded (via Web of Science) is also searched for citations, which are 

not covered by the Ovid Medline and Ovid EMBASE. In addition, review articles 

identified through the same searching process over the last 5 years are screened to 

identify potential primary articles and an expert in this field is consulted to collect 

additional reports such as grey literature. Reference lists of relevant articles are also 

hand-searched. 

Study records 

Data management 

Relevant articles are managed through EndNote X7 and all extracted data are stored in a 

Microsoft Excel spreadsheet. 
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Selection of studies and data extraction 

Two reviewers (HK/OMP) independently examine titles and abstracts of all retrieved 

articles and select studies following the inclusion and exclusion criteria. If a duplicate or 

updated report is revealed, the study with the largest dataset alone is included. However, 

multiple articles by the same research group are included if the outcomes are different. 

Data are also extracted by the same reviewers (HK/OMP) based on the data extraction 

form, which has been predefined, reviewed and finalized through a pilot test to a small 

sample of eligible studies and a discussion among reviewers. A disagreement is resolved 

through a consultation with another reviewer. 

Data items 

The following data are extracted: names of the first author, publication years, countries 

where research is conducted, study designs, follow-up periods, study population, pattern 

of ILD, number of participants, their demographic features such as age and gender, 

autoantibodies, comparators if applicable, clinical outcomes, counts of the outcomes, 

potential prognostic factors, methods for statistical analysis of the association of 

prognostic factors with the outcomes, summary statistics and items associated with risk 

of bias. Both unadjusted and adjusted measurements are drawn and adjusted factors are 

also extracted if available. 

Assessment of risk of bias in individual studies  

The risk of bias in individual studies is assessed based on the Quality in Prognostic 

Studies (QUIPS) tool.[33-34] Specifically, it contains 6 domains: study participation, 

study attrition, prognostic factor measurement, outcome measurement, study 

confounding and statistical analysis and reporting. Each domain is rated as having high, 

moderate or low risk of bias and the overall risk of bias of a study is evaluated by total 

ratings of all domains. For example, a study showing low risk of bias in all domains is 

defined as having low risk of bias. 

Statistical analysis 

Dealing with missing data 
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If summary statistics to address the association of potential prognostic factors with the 

outcomes are not obtained directly, they are estimated using other relevant data. If it is 

unfeasible, authors are contacted and asked to provide these data. 

Measurements of the association 

Two major study designs to address the question of prognosis are cohort and 

case-control studies. In general, the former is summarized with the hazard ratio (HR) 

using the Cox proportional hazard regression model where time-to-event data are fitted 

although the odds ratio (OR), risk ratio (RR) or risk difference (RD) may also be used to 

estimate the proportion of the event. The latter type of studies calculates the OR using 

the logistic regression model where only point estimates of the event are considered. 

Therefore, the common measurements of the association of potential prognostic factors 

with the outcomes will include the OR, RR, RD and HR.  

If the HR is not directly provided, it is re-calculated from other information such as the 

log rank test and Kaplan-Meier survival curve.[35-36] The OR may also be unavailable 

directly through the logistic regression model and only the comparison of potential 

prognostic factors between two groups with and without the event may be presented. In 

this case the OR is calculated manually based on counts of the outcome.  

The RD is affected by the baseline risk of the event, which can be varied among studies 

and thus unfavorable in pooling data. The RR has an advantage over the RD regarding 

this issue and therefore the latter is converted to the former if the proportion of the 

outcome in two comparative groups is available. The OR can be approximated to the 

RR if the outcome is rare [37] and the HR can also be approximated to the RR or OR if 

the follow-up duration is short and the ratio of the occurrence of the outcome in two 

comparative groups is small in addition to the condition that the outcome is rare.[38] As 

a result, the OR, RR and HR are assumed to be interchangeable and the OR will be used 

to summarize the association of potential prognostic factors with the outcomes. The 

association is reported following the convention that over one value indicates an 

increased risk of the outcome, i.e., the OR>1.0 indicates an increased chance of death. 
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Where potential prognostic factors are continuous variables, the mean difference may be 

presented from the comparison of groups with and without the event. The mean 

difference is divided by the standard deviation and converted to the standardized mean 

difference for further analysis of the association. 

Data synthesis 

The results across studies are pooled if the outcome data are available in 3 or more 

studies. Summary effects are sought to be presented as the OR with the assumption that 

the OR, RR and HR could be interchangeably approximated to each other under a 

specific condition. Accordingly, the OR and HR of continuous variables are assumed to 

be representing the same effect measurement and can be combined together as the OR 

while those of categorical variables are assumed similarly and can undergo the same 

data handling. The standardized mean difference, which may be presented as the effect 

measurement of continuous variables, is combined by itself. As the standardized mean 

difference may be estimated from the comparison of groups with and without the event, 

it is difficult to be combined with the OR, which will be estimated through the logistic 

regression model with binary outcomes. This presumable situation is different from a 

previously reported case where continuous and binary outcomes can be combined.[39] 

Both unadjusted and adjusted estimates of the association are combined separately as it 

is reasonably expected that prognostic studies can be distorted by confounders and 

presenting summary statistics with adjustments in comparison with crude effects 

without adjustments are more likely to demonstrate meaningful results. If more than one 

multivariable models with adjustments are available, the model with the best fit or with 

the most variables is selected. If the number of variables is the same in all models, the 

model containing a factor of interest with the least significance is selected. 

Meta-analysis is conducted by a random-effect model [40] considering that there should 

be certain extent of variability among studies due to clinical and methodological 

differences. Data such as the logarithmic scale of the OR or the standardized mean 

difference and their standard errors are combined by the inverse variance method using 

the statistical software, Review Manager (RevMan) Version 5.3 (Copenhagen: The 
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Nordic Cochrane Centre, The Cochrane Collaboration, 2014). Summary effects of each 

prognostic factor are estimated as the OR or the standardized mean difference with 95% 

confidence interval and Tau square, which indicates between-study variances. 95% 

prediction interval will also be calculated.[41] The statistical significance is set at the 

5% level. If meta-analysis is inappropriate due to few studies or a concern of substantial 

heterogeneity, the results are reported qualitatively. 

Heterogeneity 

Statistical heterogeneity is assessed by the chi-square test and I
 
square. The statistical 

significance is set at the 10% level because of low power of the test and the magnitude 

of heterogeneity is interpreted as not important (0 to 30%), moderate (30 to 50%), 

substantial (50 to 70%) and considerable (70 to 100%).[42] The clinical heterogeneity is 

assumed to be mainly derived from a different subset of diseases and types of ILD and 

autoantibodies among included studies while the methodological heterogeneity is 

caused by a variety of study designs such as prospective or retrospective studies and 

diverse follow-up lengths. In particular, clinically amyopathic dermatomyositis, which 

is characterized by high probability of a complication of rapidly progressive ILD and 

the presence of anti-MDA5 antibody, may be a different group of the same spectrum of 

the disease. Therefore, the subgroup analysis is considered if data are available 

according to the difference of clinical manifestations (polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis and anti-synthetase syndrome) and types of ILD 

(acute or rapidly progressive and chronic) and autoantibodies identified (anti-ARS 

antibody including anti-Jo-1 antibody and non-Jo-1 antibody and anti-MDA5 antibody). 

An analysis of studies with the same design such as a prospective cohort study and a 

case-control study is also explored. In addition, the influence of different follow-up 

lengths is analyzed based on two different time points; 1 and 5 years. The summary 

effects will also be presented as their original statistical forms, i.e, OR, RR and HR, to 

investigate the validity of considering these three statistics as interchangeable 

measurements. The sensitivity analysis is conducted focused on studies with low risk of 

bias alone. 

Metabiases 
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The small study bias including publication bias is evaluated graphically examining the 

presence of asymmetry in a funnel plot and statistically by the Egger’s test with the 

natural logarithmic scale of the OR being regressed against its standard error if a 

meta-analysis is based on 10 or more studies for an outcome.[43] The statistical 

significance for asymmetry is set at the 10% level because of low power of the test. 

Selective reporting is assessed examining the consistency of study findings with its 

protocol if available. 

Confidence in cumulative evidence 

It was reported that the Grades of Recommendation, Assessment, Development and 

Evaluation (GRADE) method could be useful in the assessment of prognostic reviews 

as in the case of assessing treatment effects.[44] Although the report focused on a 

question of prognosis in a specific population rather than prognostic factors, 5 domains 

described to rate down the quality of evidence (risk of bias, inconsistency, imprecision, 

indirectness and publication bias) and 2 domains to rate it up (large effect and dose 

response gradient) are also applicable for this review as the fundamental methodological 

process of evaluation is similar between these two types of prognosis studies. 

ETHICAL CONSIDERATION AND REPORTING 

This systematic review is based on the summary results of previously published articles 

and individual patient data will not be obtained or accessed. Even if authors of included 

studies are asked to provide relevant missing data, any clinical information connecting 

with an individual patient will not be revealed. Therefore, there is no concerning ethical 

issue in the conduct of this research. The result of the review will be reported in a 

peer-reviewed medical journal following the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) [45] and the MOOSE (Meta-analysis of 

Observational Studies in Epidemiology) statement.[46] 

DISCUSSION 

This review is intended to elucidate prognostic factors of idiopathic inflammatory 

myopathies complicated with ILD and identify the most predictive factor of the 

mortality of this disease spectrum. Although some literature has addressed this clinical 
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question,[25-26] the reports are based on a small number of population in a few medical 

institutions. In addition, systematic reviews have yet to be conducted to solve the issue. 

Therefore, this will be the first comprehensive review to answer the question and be a 

valuable guide for clinicians to treat patients with this diverse disease spectrum. 
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Appendix: Searching strategies for prognostic studies with high sensitivity 

Ovid Medline 

1 exp Polymyositis/ 

2 exp Dermatomyositis/ 

3 exp Myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp Lung Diseases, Interstitial/ 

12 exp Pulmonary Fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 

16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 incidence.sh. 

19 exp Mortality/ 

20 follow-up studies.sh. 

21 prognos$.tw. 
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22 predict$.tw. 

23 course$.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 

 

Ovid EMBASE 

1 exp polymyositis/ 

2 exp dermatomyositis/ 

3 exp myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp interstitial lung disease/ 

12 exp lung fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 
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16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 exp disease course/ 

19 risk$.mp. 

20 diagnos$.mp. 

21 follow-up.mp. 

22 ep.fs. 

23 outcome.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 
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ABSTRACT 

Introduction 

Idiopathic inflammatory myopathies may be an overlapping disease complex. Although 

interstitial lung disease affects the mortality and morbidity of the disease, a clinical 

course and prognosis of the disease complicated with interstitial lung disease are diverse 

among individuals and prognostic factors have yet to be clarified. This article aims to 

report the rationale and methodology of a future intended systematic review and 

meta-analysis of prognostic factors of idiopathic inflammatory myopathies complicated 

with interstitial lung disease. 

Methods and analysis 

Participants are eligible if they are diagnosed as polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis or anti-synthetase syndrome complicated with 

interstitial lung disease. Primary outcomes are all-cause and pulmonary-cause mortality 

and secondary outcomes include a progression-free survival and a deterioration of 

health-related quality of life. All primary studies of any study design aside from case 

reports or case series are included. Two reviewers search electronic databases such as 

the Medline, EMBASE and Science Citation Index Expanded and extract relevant data 

according to a piloted data extraction form independently. The risk of bias in individual 

studies is evaluated based on the Quality in Prognostic Studies (QUIPS) tool. 

Meta-analysis will be conducted if 3 or more studies are available for each outcome and 

pooled effects will be presented by the odds ratio. Where combing data is inappropriate 

due to a small number of studies or substantial heterogeneity, the results are reported 

qualitatively. The subgroup and sensitivity analysis are also considered based on clinical 

and methodological differences such as clinical manifestations, study designs and 

quality of studies. Evidence level is assessed following the Grades of Recommendation, 

Assessment, Development and Evaluation (GRADE) method. 

Ethics and dissemination 

This study raises no ethical issues as it is based on the summary results of previously 

published articles. The results will be reported in a peer-reviewed medical journal. 

PROSPERO registration number 
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ARTICLE SUMMARY 

Strengths and limitations of this study 

� Systematic review and meta-analysis of primary studies of any type of design 

excluding case reports or case series to address the clinical question of prognosis. 

� First evidence based on a potentially large population derived from data synthesis 

for a rare disease. 

� Potential difficulty in interpreting and applying the results due to a diversity and 

high risk of bias in included studies. 

 

AIM 

This article aims to report in details the rationale and methodology of an intended future 

systematic review and meta-analysis of prognostic factors of idiopathic inflammatory 

myopathies complicated with interstitial lung disease to ensure the rigorousness and 

transparency of the research. Any result expected to be derived from the review is not 

sought or presented in this report. 

 

BACKGROUND 

Rationale 

Interstitial lung disease (ILD) has been drawing much attention for the last few 

decades.[1] It is partly because there is a growing number of patients with the disease 

due to the development of diagnostic tools [2] and it is often difficult to be treated and 

can follow a fatal clinical course.[3] ILD is a comprehensive disease entity that 

demonstrates common final findings of parenchymal fibrosis mixed with an 

inflammation despite a diversity of those mixtures among cases.[4] While external 

stimuli such as certain drug and occupational exposure are noted to cause ILD,[5-6] 

another notorious factor is connective tissue disease, which manifests ILD as a 

pulmonary complication.[7] 

Polymyositis/dermatomyositis is one of the classic connective tissue diseases and 

categorized into idiopathic inflammatory myopathies.[8-9] It is triggered by unknown 

causes and progressed by an accelerated autoimmune reaction.[10] Although 

polymyositis/dermatomyositis is characterized by proximal muscular weakness and 
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unique cutaneous findings, ILD frequently complicates and is closely related to the 

morbidity and mortality of the disease.[11] Historically, anti-Jo-1 antibody, an 

autoantibody directed against histidyl-tRNA synthetase (one type of aminoacyl-tRNA 

synthetase (ARS)) in the cytoplasm, was identified in patients with 

polymyositis/dermatomyositis and helped in the diagnosis of the disease as it was 

highly specific and predictive of the disease.[12] The latest immunochemical 

development has discovered a large number of other autoantibodies that are also 

specific or associated with autoimmune myositis.[13] In particular, the identification of 

anti-ARS antibodies other than anti-Jo-1 antibody is clinically important [14] and 

patients with those antibodies are noted to frequently present with cutaneous changes 

pathognomonic of dermatomyositis, arthralgia/arthritis and fever in addition to myositis 

and ILD. This led to the development of the new term called anti-synthetase syndrome 

[15] although manifestations of the disease could be diverse depending on the type of 

anti-ARS antibodies.[16] Furthermore, anti-melanoma differentiation-associated gene 5 

(MDA5) antibody was identified in clinically amyopathic dermatomyositis,[17] which 

is considered as a subgroup of dermatomyositis featuring clinically no or less muscular 

weakness and rapidly-progressive ILD.[18] It is recognized that the morbidity and 

mortality of anti-synthetase syndrome and clinically amyopathic dermatomyositis are 

also related to ILD.[19-20] 

As polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome demonstrate common findings regardless of some clinical 

differences, they may be on the same disease spectrum that characterizes a complication 

of ILD, which will affect the prognosis of the disease.[21-22] However, it is generally 

believed that clinical courses are diverse and the prognosis varies among individuals 

although ILD is known to suggest a poor prognosis of the disease.[23-24] The 

identification of prognostic factors for patients with ILD will improve the management 

of this disease complex and provide great benefits with daily clinical practice as it will 

enable clinicians to predict the prognosis and implement medical resources efficiently. 

There has been little literature describing prognostic factors of this disease spectrum 

complicated with ILD and most currently available evidence is based on a small number 

of patients in a single or few medical institutions as this is a rare disease and thus could 
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result in anecdotal reports.[25-26] Therefore, this systematic review has been planned to 

elucidate prognostic factors of idiopathic inflammatory myopathies complicated with 

ILD and eventually to improve the prognosis of the disease. 

Hypothesis 

The clinical course of idiopathic inflammatory myopathies complicated with ILD is 

diverse and there must be undefined factors related to the prognosis of the disease. 

Research question 

� What are prognostic factors of idiopathic inflammatory myopathies complicated 

with ILD? 

� What is the most predictive clinical information of the mortality of idiopathic 

inflammatory myopathies complicated with ILD? 

� Is there any difference of prognostic factors of idiopathic inflammatory myopathies 

complicated with ILD depending on the difference of clinical manifestations (i.e., 

polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome)? 

Objectives of the review 

This systematic review is intended to elucidate prognostic factors of idiopathic 

inflammatory myopathies complicated with ILD and clarify what is the most predictive 

factor of the mortality of the disease. 

METHODS 

Registration and methodology 

This protocol is registered with PROSPERO (International Prospective Register of 

Systematic Reviews) at Centre for Review and Dissemination at University of York [27] 

(CRD42016036999) and reported following a guideline of PRISMA-P (Preferred 

Reporting Items for Systematic review and Meta-Analysis Protocols).[28] 

Timeline 
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This study has yet to be initiated except for a pilot search and determining search terms 

and constructing a data extraction form. The full search is scheduled to be conducted on 

the first week of May 2016 and extended to the latest depending on the date of 

publication of this protocol. 

Eligibility criteria 

Participants 

Patients with polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome complicated with ILD of adult onset (over 16 years of age) 

are included. Polymyositis/dermatomyositis and clinically amyopathic dermatomyositis 

are diagnosed based on the criteria such as Bohan and Peter [8-9] and Sontheimer,[29] 

which combine clinical, physiological and pathological findings as previously proposed. 

Anti-synthetase syndrome is included if a complication of ILD is noted in addition to 

the positivity of anti-ARS antibody and another organ involvement such as myopathies 

and unique cutaneous manifestations. The diagnosis of ILD is made based on physical 

exams, pulmonary function tests and radiological abnormalities. Patients are required to 

be followed up for at least 6 months. All patients are included at any time point during 

the disease course and from any clinical setting such as primary and secondary care. 

Juvenile myositis and overlap-myositis are excluded from the review. 

Exposures or interventions (potential prognostic factors) 

All clinical information such as demographic features and disease profiles are 

considered as potential prognostic factors. Therapeutic interventions can also be a 

prognostic factor of the disease. Although there is no limitation as to the type of 

therapeutic interventions, only the treatment with a duration of more than 6 months is a 

candidate for a factor of prognosis. Comparators are no presence or less values of these 

factors including demographic features, disease profiles and therapeutic interventions. 

Some studies may pre-specify a prognostic factor of interest while others may only 

describe demographic, laboratory or radiological data depending on the occurrence of 

the outcomes. Although the former case is obvious, all clinical information stated in the 

latter case is also sought to be analyzed as potential prognostic factors.    
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Outcomes and prioritization 

All-cause and pulmonary-cause mortality are primary outcomes and secondary 

outcomes include a progression of the disease and a deterioration of health-related 

quality of life. The disease progression is defined based on combined findings of 

symptomatic, functional (pulmonary function tests) and radiological changes over the 

follow-up period of time after the diagnosis or the initiation of treatment. An individual 

component comprising the combined criteria can also define a clinical course of the 

disease. Health-related quality of life is expected to be evaluated based on 

questionnaires such as the 36-Item Short Form Health Survey (SF-36).[30] 

Studies 

Any type of primary studies excluding case reports or case series, whether prospective 

or retrospective, is included in the review if it describes the association of the 

predefined outcomes with potential prognostic factors of polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis and anti-synthetase syndrome with ILD. The 

unavailability of relevant statistics to describe the association does not exclude studies if 

they meet the inclusion criteria otherwise. Where studies consisted of a composite of 

this disease category, they are eligible for inclusion unless other ineligible cases such as 

juvenile myositis and overlap-myositis are included. Editorials, letters and review 

articles are excluded. Although there is no limitation regarding the date of studies and 

the number of participants, studies are limited to English literature. Conference 

proceedings with no further full reports and studies with only abstracts are also 

excluded due to concerns of lack of information unless a detailed data is offered by 

authors. 

Information sources 

Medline (via Ovid 1946-) 

EMBASE (via Ovid 1974-) 

Science Citation Index Expanded (via Web of Science 1900-) 

Google Scholar 
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Search strategy 

Two reviewers (HK/OMP) search the Ovid Medline and Ovid EMBASE using key 

terms of study population and methodology such as polymyositis, dermatomyositis, 

anti-synthetase syndrome, ILD and prognosis. Appropriate search filters for prognostic 

studies of the Medline and EMBASE are derived from previous reports.[31-32] They 

are combined with both subject headings and text words of content specific terms and 

their synonyms, which are determined referring to applicable reviews of the similar 

subject in the Cochrane Database of Systematic Reviews (Appendix). Search terms are 

finalized through an independent attempt of construction and a pilot search by two 

reviewers and examining the agreement of retrieved articles. Science Citation Index 

Expanded (via Web of Science) is also searched for citations, which are not covered by 

other electronic databases. In addition, review articles identified through the same 

search process over the last 5 years are screened and reference lists of relevant articles 

are also hand-searched to identify potential primary articles. Authors of conference 

proceedings with no further full reports and studies with only abstracts are asked to 

provide a relevant unpublished data. Grey literature is searched through Google Scholar 

following the previous report,[33] which focuses on article titles of the first 300 reports 

using the above-mentioned search terms. An expert in this field is also consulted to 

collect additional reports. 

Study records 

Data management 

Relevant articles are managed through EndNote X7 and all extracted data are stored in a 

Microsoft Excel spreadsheet. 

Selection of studies and data extraction 

Two reviewers (HK/OMP) independently examine titles and abstracts of all retrieved 

articles and select studies following the inclusion and exclusion criteria. If a duplicate or 

updated report is revealed, the study with the largest dataset alone is included. However, 

multiple articles by the same research group are included if the outcomes are different. 

Data are also extracted by the same reviewers (HK/OMP) based on the data extraction 
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form, which has been predefined, reviewed and finalized through a pilot test to a small 

sample of eligible studies and a discussion among reviewers. A disagreement is resolved 

through a consultation with another reviewer. 

Data items 

The following data are extracted: names of the first author, publication year, study 

location, study design, follow-up periods, study population, pattern of ILD, number of 

participants, their demographic features such as age and gender, autoantibodies, 

comparators if applicable, clinical outcomes, counts of the outcomes, potential 

prognostic factors, methods for statistical analysis of the association of prognostic 

factors with the outcomes, summary statistics and items associated with risk of bias. 

Both unadjusted and adjusted measurements are drawn and adjusted factors are also 

extracted if available. 

Assessment of risk of bias in individual studies  

The risk of bias in individual studies is assessed based on the Quality in Prognostic 

Studies (QUIPS) tool.[34-35] Specifically, it contains 6 domains: study participation, 

study attrition, prognostic factor measurement, outcome measurement, study 

confounding, and statistical analysis and reporting. Each domain is rated as having high, 

moderate or low risk of bias and the overall risk of bias of a study is evaluated by a total 

rating of all domains. For example, a study showing low risk of bias in all domains is 

defined as having low risk of bias. 

Statistical analysis 

Dealing with missing data 

If summary statistics to address the association of potential prognostic factors with the 

outcomes are not obtained directly, they are estimated using other relevant data. If it is 

unfeasible, authors are contacted and asked to provide these data. 

Measurements of the association 

Two major study designs to address the question of prognosis are cohort and 

case-control studies. In general, the former is summarized with the hazard ratio (HR) 
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using the Cox proportional hazard regression model where time-to-event data are fitted 

although the odds ratio (OR), risk ratio (RR) or risk difference (RD) may also be used to 

estimate the proportion of the event. The latter type of studies calculates the OR using 

the logistic regression model where only point estimates of the event are considered. 

Therefore, the common measurements of the association of potential prognostic factors 

with the outcomes will include the OR, RR, RD and HR.  

If the HR is not directly provided, it is re-calculated from other information such as the 

log rank test and Kaplan-Meier survival curve.[36-37] The OR may also be unavailable 

directly through the logistic regression model and only the comparison of potential 

prognostic factors between two groups with and without the event may be presented. In 

this case the OR is calculated manually based on counts of the outcome.  

The RD is affected by the baseline risk of the event, which can be varied among studies 

and thus unfavorable in pooling data. The RR has an advantage over the RD regarding 

this issue and therefore the latter is converted to the former if the proportion of the 

outcome in two comparative groups is available. The OR can be approximated to the 

RR if the outcome is rare [38] and the HR can also be approximated to the RR or OR if 

the follow-up duration is short and the ratio of the occurrence of the outcome in two 

comparative groups is small in addition to the condition that the outcome is rare.[39] In 

fact, a recent study with a large sample size demonstrated that the survival rates at 1 and 

5 years were 97 and 91% in polymyositis/dermatomyositis with ILD while they were 99 

and 95% in those without ILD.[40] As a result, the OR, RR and HR are assumed to be 

interchangeable and the OR will be used to summarize the association of potential 

prognostic factors with the outcomes. The association is reported following the 

convention that over one value indicates an increased risk of the outcome, i.e., the 

OR>1.0 indicates an increased chance of death. 

Where potential prognostic factors are continuous variables, the mean difference may be 

presented from the comparison of groups with and without the event. The mean 

difference is divided by the standard deviation and converted to the standardized mean 

difference for further analysis of the association. 
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Data synthesis 

The results across studies are pooled if the outcome data are available in 3 or more 

studies. Summary effects are sought to be presented as the OR with the assumption that 

the OR, RR and HR could be interchangeably approximated to each other under a 

specific condition. Accordingly, the OR and HR of continuous variables are assumed to 

be representing the same effect measurement and can be combined together as the OR 

while those of categorical variables are assumed similarly and can undergo the same 

data handling. The standardized mean difference, which may be presented as the effect 

measurement of continuous variables, is combined by itself. As the standardized mean 

difference may be estimated from the comparison of groups with and without the event, 

it is difficult to be combined with the OR of the same variable, which will be estimated 

through the logistic regression model with binary outcomes. This presumable situation 

is different from a previously reported case where continuous and binary outcomes can 

be combined.[41] When the median is presented for continuous variables instead of the 

mean, the latter is estimated from the former using the range and a sample size based on 

the previous report.[42 ] In short, for a smaller sample the mean is recalculated by a sum 

of the smallest and largest value, and twice the median, which is divided by four 

whereas it is approximated to the median if a sample size is larger than 25.   

Unadjusted and adjusted estimates of the association are combined separately as it is 

reasonably expected that prognostic studies can be distorted by confounders and 

presenting summary statistics with adjustments in comparison with crude effects 

without adjustments are more likely to demonstrate meaningful results. If more than one 

multivariable models with adjustments are available, the model with the best fit or with 

the most variables is selected. If the number of variables is the same in all models, the 

model with a factor of interest showing the most conservative result is selected. 

Meta-analysis is conducted by a random-effect model [43] considering that there should 

be certain extent of variability among studies due to clinical and methodological 

differences. Data such as the logarithmic scale of the OR or the standardized mean 

difference and their standard errors are combined by the inverse variance method using 

the statistical software, Review Manager (RevMan) Version 5.3 (Copenhagen: The 
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Nordic Cochrane Centre, The Cochrane Collaboration, 2014). Summary effects of each 

prognostic factor are estimated as the OR or the standardized mean difference with 95% 

confidence interval and Tau square, which indicates between-study variances. 95% 

prediction interval will also be calculated.[44] The statistical significance is set at the 

5% level. If meta-analysis is inappropriate due to few studies or a concern of substantial 

heterogeneity, the results are reported qualitatively. However, in such a case that a study 

comprises a different subset of the disease, i.e., polymyositis and dermatomyositis, 

pooling data is sought by contacting authors and asking them to provide data in each 

subset.    

Heterogeneity 

The heterogeneity is assessed statistically by the chi-square test and I
 
square. The 

statistical significance is set at the 10% level because of low power of the test and the 

magnitude of heterogeneity is interpreted as not important (0 to 30%), moderate (30 to 

50%), substantial (50 to 70%) and considerable (70 to 100%).[45] The clinical 

heterogeneity is assumed to be mainly derived from a different subset of diseases and 

types of ILD and autoantibodies among included studies while the methodological 

heterogeneity is caused by a variety of study designs such as prospective or 

retrospective studies, diverse follow-up lengths, a sample size and study location. In 

particular, clinically amyopathic dermatomyositis, which is characterized by high 

probability of a complication of rapidly progressive ILD and the presence of 

anti-MDA5 antibody, may be a different group of the same spectrum of the disease. 

Therefore, the subgroup analysis is considered if data are available according to the 

difference of clinical manifestations (polymyositis, dermatomyositis, clinically 

amyopathic dermatomyositis and anti-synthetase syndrome) and types of ILD (acute or 

rapidly progressive and chronic) and autoantibodies identified (anti-ARS antibody 

including anti-Jo-1 antibody and non-Jo-1 antibody and anti-MDA5 antibody). An 

analysis of studies with the same design such as a prospective cohort study and a 

case-control study is also explored. In addition, the influence of different follow-up 

lengths is analyzed based on two different time points; 1 and 5 years. The summary 

effects will also be presented as their original statistical forms, i.e., OR, RR and HR, to 
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investigate the validity of considering these three statistics as interchangeable 

measurements. The effect of a sample size and study location on the association 

between the outcomes and prognostic factors is sought to be revealed by dividing into a 

few arbitrary groups, i.e., less than 50, 50-100 or over 100 and Asia or non-Asia, 

respectively. The sensitivity analysis is conducted focused on studies with low risk of 

bias alone. 

Metabiases 

The small study bias including publication bias is evaluated graphically examining the 

presence of asymmetry in a funnel plot and statistically by the Egger’s test with the 

natural logarithmic scale of the OR being regressed against its standard error if a 

meta-analysis is based on 10 or more studies for an outcome.[46] The statistical 

significance for asymmetry is set at the 10% level because of low power of the test. If 

publication bias is statistically suspected, the number of missing studies and adjusted 

summary effects are estimated by the method of trim and fill.[47] Selective reporting is 

assessed examining the consistency of study findings with its protocol if available. 

Confidence in cumulative evidence 

It was reported that the Grades of Recommendation, Assessment, Development and 

Evaluation (GRADE) method could be useful in the assessment of prognostic reviews 

as in the case of assessing treatment effects.[48] Although the report focused on a 

question of prognosis in a specific population rather than prognostic factors, 5 domains 

described to rate down the quality of evidence (risk of bias, inconsistency, imprecision, 

indirectness and publication bias) and 2 domains to rate it up (large effect and dose 

response gradient) are also applicable for this review as the fundamental methodological 

process of evaluation is similar between these two types of prognosis studies. 

ETHICAL CONSIDERATION, REPORTING AND DISSEMINATION 

This systematic review is based on the summary results of previously published articles 

and individual patient data will not be obtained or accessed. Even if authors of included 

studies are asked to provide relevant missing data, any clinical information connecting 

with an individual patient will not be revealed. Therefore, there is no concerning ethical 
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issue in the conduct of this research. The result of the review will be reported in a 

peer-reviewed medical journal following the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) [49] and the MOOSE (Meta-analysis of 

Observational Studies in Epidemiology) statement.[50] Any information, which is 

obtained or utilized in the process of conducting the review, will be offered individually 

on request. The Microsoft Excel spreadsheet, which stores all data extracted from 

included studies and is the basis of the analysis in this research, may become open to the 

public in a digital repository such as Dryad after the final result is published in a 

journal.  

DISCUSSION 

This review is intended to elucidate prognostic factors of idiopathic inflammatory 

myopathies complicated with ILD and identify the most predictive factor of the 

mortality of this disease spectrum. Although some literature has addressed this clinical 

question,[25-26] the reports are based on a small number of population in a few medical 

institutions. In addition, systematic reviews have yet to be conducted to solve the issue. 

Therefore, this will be the first comprehensive review to answer the question and be a 

valuable guide for clinicians to treat patients with this diverse disease spectrum. 

Moreover, it will help patients benefit from the appropriate medical care based on 

higher evidence and decrease the improper implementation of medical resources, which 

may eventually contribute to reduce the burden of the society. 

However, there are some methodological limitations in the conduct of this review. 

Firstly, conference proceedings and studies with only abstracts are excluded, which may 

lead to biased results although we believe that the influence of the issue can be reduced 

to the minimum by contacting authors and requesting them to offer relevant data. 

Secondly, our statistical assumption that the OR, RR and HR could be interchangeably 

approximated to each other may not necessarily be correct although this is partly 

supported by the finding of one of the largest studies that the mortality of idiopathic 

inflammatory myopathies complicated with ILD is not high.[40] However, we also 

believe that this will not affect the validity of the results because the summary effects 

are also presented as their original statistical forms. Finally, it may be difficult to 
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combine data from all eligible studies and estimate summary effects due to clinical and 

methodological diversity among studies, which may reduce the statistical power in the 

analysis and spoil the significance of the review. However, we also expect this issue to 

be solved at least to some extent by requesting authors to offer relevant data. In addition, 

as the importance of a systematic review is not necessarily placed on statistical data 

synthesis and a qualitative analysis of the results will remain meaningful, we believe 

that the value of the review will never be ruined by this issue. 

CONCLUSIONS 

The rationale and methodology of a systematic review and meta-analysis of prognostic 

factors of idiopathic inflammatory myopathies complicated with ILD were described. 

Although there are some methodological limitations in conducting the review, they will 

not be serious enough to ruin its value. The results of the review is expected to be a 

future guide for both clinicians and patients to treat the disease.  
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Appendix: Searching strategies for prognostic studies with high sensitivity 

Ovid Medline 

1 exp Polymyositis/ 

2 exp Dermatomyositis/ 

3 exp Myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp Lung Diseases, Interstitial/ 

12 exp Pulmonary Fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 

16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 incidence.sh. 

19 exp Mortality/ 

20 follow-up studies.sh. 

21 prognos$.tw. 
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22 predict$.tw. 

23 course$.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 

 

Ovid EMBASE 

1 exp polymyositis/ 

2 exp dermatomyositis/ 

3 exp myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp interstitial lung disease/ 

12 exp lung fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 
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16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 exp disease course/ 

19 risk$.mp. 

20 diagnos$.mp. 

21 follow-up.mp. 

22 ep.fs. 

23 outcome.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No         

Page No in the 

manuscript 

Checklist item 

 ADMINISTRATIVE INFORMATION 

Title:    

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

 Update 1b Not applicable If the protocol is for an update of a previous systematic review, identify as such 

Registration 2 Page 3 If registered, provide the name of the registry (such as PROSPERO) and registration number 

Authors:    

 Contact 3a Page 1 Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of 

corresponding author 

 Contributions 3b Page 22 Describe contributions of protocol authors and identify the guarantor of the review 

Amendments 4 Not applicable 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 Page 17 Indicate sources of financial or other support for the review 

 Sponsor 5b Page 17 Provide name for the review funder and/or sponsor 

 Role of sponsor or 

funder 

5c Page 17 Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 

 INTRODUCTION 

Rationale 6 Page 4-6 Describe the rationale for the review in the context of what is already known 

Objectives 7 Page 6 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 

comparators, and outcomes (PICO) 

 METHODS 

Eligibility criteria 8 Page 7-8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as 

years considered, language, publication status) to be used as criteria for eligibility for the review 

Information sources 9 Page 8 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or 

other grey literature sources) with planned dates of coverage 

Search strategy 10 Page 9 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it 

could be repeated 
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Study records:    

 Data management 11a Page 9 Describe the mechanism(s) that will be used to manage records and data throughout the review 

 Selection process 11b Page 9 State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the 

review (that is, screening, eligibility and inclusion in meta-analysis) 

 Data collection 

process 

11c Page 9-10 Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 

processes for obtaining and confirming data from investigators 

Data items 12 Page 10 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 

assumptions and simplifications 

Outcomes and 

prioritization 

13 Page 8 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, 

with rationale 

Risk of bias in individual 

studies 

14 Page 10 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 

Data synthesis 15a Page 12 Describe criteria under which study data will be quantitatively synthesised 

15b Page 10-13 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 (such as I
2
, Kendall’s τ) 

15c Page 13-14 Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 

15d Page 13 If quantitative synthesis is not appropriate, describe the type of summary planned 

Meta-bias(es) 16 Page 14 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within 

studies) 

Confidence in cumulative 

evidence 

17 Page 14 Describe how the strength of the body of evidence will be assessed (such as GRADE) 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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ABSTRACT 

Introduction 

Idiopathic inflammatory myopathies may be an overlapping disease complex. Although 

interstitial lung disease affects the mortality and the morbidity of the disease, a clinical 

course and the prognosis of the disease complicated with interstitial lung disease are 

diverse among individuals and prognostic factors have yet to be clarified. This article 

aims to report the rationale and the methodology of a future intended systematic review 

and meta-analysis of prognostic factors of idiopathic inflammatory myopathies 

complicated with interstitial lung disease. 

Methods and analysis 

Participants are eligible if they are diagnosed as polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis or anti-synthetase syndrome complicated with 

interstitial lung disease. Primary outcomes are all-cause and pulmonary-cause mortality 

and secondary outcomes include a progression of the disease and a deterioration of 

health-related quality of life. All primary studies of any design aside from case reports 

or case series are included. Two reviewers search electronic databases such as the 

Medline, the EMBASE and the Science Citation Index Expanded and extract relevant 

data independently. A risk of bias in individual studies is evaluated based on the 

Quality in Prognostic Studies tool. Meta-analysis will be conducted if 3 or more studies 

are available for each outcome and pooled effects will be presented by the odds ratio. 

Where combining data is inappropriate due to a small number of studies or substantial 

heterogeneity, the result is reported qualitatively. Subgroup and sensitivity analysis are 

also considered based on clinical and methodological differences such as clinical 

manifestations, study designs and the quality of studies. The evidence level is assessed 

following the Grades of Recommendation, Assessment, Development and Evaluation 

method. 

Ethics and dissemination 

This study raises no ethical issues as it is based on the findings of previously published 

articles. The result will be reported in a peer-reviewed medical journal. 

PROSPERO registration number 
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ARTICLE SUMMARY 

Strengths and limitations of this study 

� A systematic review and meta-analysis of primary studies of any type of designs 

excluding case reports or case series to address a clinical question of prognosis. 

� The first evidence based on a potentially large population derived from data 

synthesis for a rare disease. 

� A potential difficulty in interpreting and applying the result due to diversity and a 

high risk of bias in included studies. 

 

INTRODUCTION 

Aim of the report 

This article aims to report in detail the rationale and the methodology of an intended 

future systematic review and meta-analysis of prognostic factors of idiopathic 

inflammatory myopathies complicated with interstitial lung disease (ILD) to ensure 

rigorousness and transparency of the research. Any result expected to be derived from 

the review is not sought or presented in this report. 

Rationale 

ILD has been drawing much attention for the last few decades.[1] It is partly because 

there is a growing number of patients with the disease due to the development of 

diagnostic tools [2] and it is often difficult to be treated and can follow a fatal clinical 

course.[3] ILD is a comprehensive disease entity that demonstrates common final 

findings of parenchymal fibrosis mixed with inflammation despite a diversity of those 

mixtures among cases.[4] While external stimuli such as a certain drug and an 

occupational exposure are noted to cause ILD,[5-6] another notorious factor is 

connective tissue disease, which manifests ILD as a pulmonary complication.[7] 

Polymyositis/dermatomyositis is one of the traditional connective tissue diseases and 

categorized into idiopathic inflammatory myopathies.[8-9] It is triggered by unknown 

causes and progressed by an accelerated autoimmune reaction.[10] Although 

polymyositis/dermatomyositis is characterized by proximal muscular weakness and 

unique cutaneous findings, ILD is frequently complicated and closely related to the 

morbidity and the mortality of the disease.[11] Historically, anti-Jo-1 antibody, an 
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autoantibody directed against histidyl-tRNA synthetase (one type of aminoacyl-tRNA 

synthetase (ARS)) in the cytoplasm, was identified in patients with 

polymyositis/dermatomyositis and helped in the diagnosis of the disease as it was 

highly specific and predictive of the disease.[12] The latest immunochemical 

development has discovered a large number of other autoantibodies that are also 

specific or associated with autoimmune myositis.[13] In particular, the identification of 

anti-ARS antibodies other than anti-Jo-1 antibody is clinically important [14] and 

patients with those antibodies are noted to frequently present with cutaneous changes 

pathognomonic of dermatomyositis, arthralgia/arthritis and fever in addition to myositis 

and ILD. This led to the development of a new term called anti-synthetase syndrome 

[15] although manifestations of the disease could be diverse depending on the type of 

anti-ARS antibodies.[16] Furthermore, anti-melanoma differentiation-associated gene 5 

(MDA5) antibody was identified in clinically amyopathic dermatomyositis,[17] which 

is considered as a subgroup of dermatomyositis featuring clinically no or less muscular 

weakness and rapidly-progressive ILD.[18] It is recognized that the morbidity and the 

mortality of anti-synthetase syndrome and clinically amyopathic dermatomyositis are 

also related to ILD.[19-20] 

As polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome demonstrate common findings regardless of some clinical 

differences, they may be on the same disease spectrum that characterizes a complication 

of ILD, which will affect the prognosis of the disease.[21-22] However, it is generally 

believed that a clinical course is diverse and the prognosis varies among individuals 

although ILD is known to suggest a poor prognosis of the disease.[23-24] The 

identification of prognostic factors for patients with ILD will improve the management 

of this disease complex and provide great benefits with daily clinical practice as it will 

enable clinicians to predict the prognosis and implement medical resources effectively. 

There has been little literature describing prognostic factors of this disease spectrum 

complicated with ILD and most currently available evidence is based on a small number 

of patients in a single or few medical institutions as this is a rare disease and thus could 

result in anecdotal reports.[25-26] Therefore, this systematic review has been planned to 
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elucidate prognostic factors of idiopathic inflammatory myopathies complicated with 

ILD and eventually to improve the prognosis of the disease. 

Hypothesis 

A clinical course of idiopathic inflammatory myopathies complicated with ILD is 

diverse and there must be undefined factors related to the prognosis of the disease. 

Research question 

� What are prognostic factors of idiopathic inflammatory myopathies complicated 

with ILD? 

� What is the most predictive clinical information of the mortality of idiopathic 

inflammatory myopathies complicated with ILD? 

� Is there any difference among prognostic factors of idiopathic inflammatory 

myopathies complicated with ILD depending on the difference of clinical 

manifestations (i.e., polymyositis/dermatomyositis, clinically amyopathic 

dermatomyositis and anti-synthetase syndrome)? 

Objective of the review 

This systematic review is intended to elucidate prognostic factors of idiopathic 

inflammatory myopathies complicated with ILD and clarify what is the most predictive 

factor of the mortality of the disease. 

METHODS AND ANALYSIS 

Registration and methodology 

This protocol is registered with PROSPERO (International Prospective Register of 

Systematic Reviews) at Centre for Review and Dissemination at University of York [27] 

(CRD42016036999) and reported following the guideline of PRISMA-P (Preferred 

Reporting Items for Systematic review and Meta-Analysis Protocols).[28] 

Timeline 
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This study has yet to be initiated except for a pilot search and determining search terms 

and constructing a data extraction form. A full search is scheduled to be conducted on 

the first week of May 2016 and extended to the latest depending on the date of 

publication of this protocol. 

Eligibility criteria 

Participants 

Patients with polymyositis/dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome complicated with ILD of adult onset (over 16 years of age) 

are included. Polymyositis/dermatomyositis and clinically amyopathic dermatomyositis 

are diagnosed based on the criteria such as Bohan and Peter [8-9] and Sontheimer,[29] 

which combine clinical, physiological and pathological findings as previously reported. 

Anti-synthetase syndrome is included if a complication of ILD is noted in addition to 

the positivity of anti-ARS antibody and another organ involvement such as myositis and 

unique cutaneous changes. The diagnosis of ILD is made based on physical exams, 

pulmonary function tests and radiological abnormalities. Patients are required to be 

followed up for at least 6 months. All patients are included at any time point during the 

disease course and from any clinical setting such as primary and secondary care. 

Juvenile myositis and overlap-myositis are excluded from the review. 

Exposure or intervention (potential prognostic factors) 

All clinical information such as demographic features and disease profiles are 

considered as potential prognostic factors. A therapeutic intervention can also be a 

prognostic factor of the disease. Although there is no limitation as to the type of 

therapeutic interventions, only treatment with a duration of more than 6 months is a 

candidate for the factor of prognosis. Comparators are no presence or less values of all 

of these information. Some studies may pre-specify a prognostic factor of interest while 

others may only describe demographic, laboratory or radiological data depending on the 

occurrence of the outcome. Although the former case is obvious, all clinical information 

stated in the latter case is also sought to be analyzed as potential prognostic factors.    

Outcomes and prioritization 
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All-cause and pulmonary-cause mortality are primary outcomes and secondary 

outcomes include a progression of the disease and a deterioration of health-related 

quality of life. The disease progression is defined based on the combined findings of 

symptomatic, functional (pulmonary function tests) and radiological changes over the 

follow-up period of time after the diagnosis or the initiation of treatment. An individual 

component comprising the combined criteria can also define a clinical course of the 

disease. Health-related quality of life is expected to be evaluated based on a 

questionnaire such as the 36-Item Short Form Health Survey (SF-36).[30] 

Studies 

Any type of primary studies excluding case reports or case series, whether prospective 

or retrospective, is included in the review if it describes the association of the 

predefined outcome with potential prognostic factors of polymyositis/dermatomyositis, 

clinically amyopathic dermatomyositis and anti-synthetase syndrome with ILD. 

Unavailability of relevant statistics to describe the association does not exclude studies 

if they meet the inclusion criteria. If a study comprises a different subset of the disease 

complex, it is eligible for inclusion unless other ineligible cases such as juvenile 

myositis and overlap-myositis are included. Editorials, letters and review articles are 

excluded. Although there is no limitation regarding the date of studies and the number 

of participants, studies are limited to English literature. Conference proceedings with no 

further full reports and studies with only abstracts are also excluded due to concerns of 

lack of information unless detailed data are offered by authors. 

Information sources 

Medline (via Ovid 1946-) 

EMBASE (via Ovid 1974-) 

Science Citation Index Expanded (via Web of Science 1900-) 

Google Scholar 

Search strategy 
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Two reviewers (HK/OMP) search the Ovid Medline and the Ovid EMBASE using key 

terms of study population and the methodology such as polymyositis, dermatomyositis, 

anti-synthetase syndrome, ILD and prognosis. Appropriate search filters for prognostic 

studies of the Medline and the EMBASE are derived from previous reports.[31-32] 

They are combined with both subject headings and text words of content specific terms 

and their synonyms, which are determined referring to applicable reviews of the similar 

subject in the Cochrane Database of Systematic Reviews (Appendix). Search terms are 

finalized through an independent attempt of construction and a pilot search by two 

reviewers and examining the agreement of retrieved articles. The Science Citation Index 

Expanded (via Web of Science) is also searched for citations, which are not covered by 

other electronic databases. In addition, review articles identified through the same 

search process over the last 5 years are screened and reference lists of relevant articles 

are also hand-searched to identify potential primary articles. Authors of conference 

proceedings with no further full reports and studies with only abstracts are asked to 

provide relevant unpublished data. Grey literature is searched through Google Scholar 

following the previous report,[33] which focuses on article titles of the first 300 reports 

using the above-mentioned search terms. An expert in this field is also consulted to 

collect additional reports. 

Study records 

Data management 

Relevant articles are managed through EndNote X7 and all extracted data are stored in a 

Microsoft Excel spreadsheet. 

Selection of studies and data extraction 

Two reviewers (HK/OMP) independently examine titles and abstracts of all retrieved 

articles and select studies following the inclusion and exclusion criteria. If a duplicate or 

updated report is revealed, the study with the largest dataset alone is included. However, 

multiple articles by the same research group are included if an outcome is different. 

Data are also extracted by the same reviewers (HK/OMP) based on the data extraction 

form, which has been predefined, reviewed and finalized through a pilot test to a small 
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sample of eligible studies and a discussion among reviewers. A disagreement is resolved 

through a consultation with another reviewer. 

Data items 

The following data are extracted: a name of the first author, the publication year, a study 

location, study designs, follow-up periods, study population, a pattern of ILD, the 

number of participants and their demographic features such as the age and the gender, 

autoantibodies, comparators if applicable, a clinical outcome, counts of the outcome, 

potential prognostic factors, methods for statistical analysis of the association of 

prognostic factors with the outcome, summary statistics and items associated with a risk 

of bias. Both unadjusted and adjusted measurement are drawn and adjusted factors are 

also extracted if available. 

Assessment of a risk of bias in individual studies  

A risk of bias in individual studies is assessed based on the Quality in Prognostic 

Studies (QUIPS) tool.[34-35] Specifically, it contains 6 domains: study participation, 

study attrition, prognostic factor measurement, outcome measurement, study 

confounding, and statistical analysis and reporting. Each domain is rated as having a 

high, moderate or low risk of bias and the overall risk of bias of a study is evaluated by 

a total rating of all domains. For example, a study showing a low risk of bias in all 

domains is defined as having a low risk of bias. 

Statistical analysis 

Dealing with missing data 

If summary statistics to address the association of potential prognostic factors with the 

outcome are not obtained directly, they are estimated using other relevant data. If it is 

unfeasible, authors are contacted and asked to provide these data. 

Measurement of the association 

Two major study designs to address a question of prognosis are cohort and case-control 

studies. In general, the former is summarized with the hazard ratio (HR) using the Cox 

proportional hazard regression model where time-to-event data are fitted although the 
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risk ratio (RR) or the risk difference (RD) may also be used to estimate the proportion 

of an event. The latter type of studies calculates the odds ratio (OR) using the logistic 

regression model where only point estimates of an event are considered. Therefore, the 

common measurement of the association of potential prognostic factors with an 

outcome will include the OR, the RR, the RD and the HR.  

If the HR is not directly provided, it is re-calculated from other information such as the 

log rank test and the Kaplan-Meier survival curve.[36-37] The OR may also be 

unavailable directly through the logistic regression model and only the comparison of 

potential prognostic factors between two groups with and without an event may be 

presented. In this case the OR is calculated manually based on counts of the outcome.  

The RD is affected by the baseline risk of an event, which can be varied among studies 

and thus unfavorable in pooling data. The RR has an advantage over the RD regarding 

this issue and therefore the latter is converted to the former if the proportion of an 

outcome in two comparative groups is available. The OR can be approximated to the 

RR if an outcome is rare [38] and the HR can also be approximated to the RR or the OR 

if the follow-up duration is short and the ratio of occurrence of an outcome in two 

comparative groups is small in addition to the condition that the outcome is rare.[39] In 

fact, a recent study with a large sample size demonstrated that the survival rates at 1 and 

5 years were 97 and 91% in polymyositis/dermatomyositis with ILD while they were 99 

and 95% in those without ILD.[40] As a result, the OR, the RR and the HR are assumed 

to be interchangeable and the OR will be used to summarize the association of potential 

prognostic factors with the outcome. The association is reported following the 

convention that the value of over one indicates an increased risk of the outcome, i.e., the 

OR>1.0 indicates an increased chance of death. 

Where potential prognostic factors are continuous variables, the mean difference may be 

presented from the comparison of groups with and without an event. The mean 

difference is divided by the standard deviation and converted to the standardized mean 

difference for further analysis of the association. 

Data synthesis 
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The result across studies are pooled if the outcome data are available in 3 or more 

studies. Summary effects are sought to be presented as the OR with the assumption that 

the OR, the RR and the HR could be interchangeably approximated to each other under 

a specific condition. Accordingly, the OR and the HR of continuous variables are 

assumed to be representing the same effect measurement and can be combined together 

as the OR while those of categorical variables are assumed similarly and can undergo 

the same data handling. The standardized mean difference, which may be presented as 

the effect measurement of continuous variables, is combined by itself. When the 

standardized mean difference is estimated from the comparison of groups with and 

without an event, it is difficult to be combined with the OR due to the same variable, 

which will be estimated through the logistic regression model with a binary outcome. 

This assumed situation is different from a previously reported case where a continuous 

and binary outcome can be combined.[41] When the median is presented for continuous 

variables instead of the mean, the latter is estimated from the former using the range and 

a sample size according to the previous report.[42 ] Briefly, for a smaller sample the 

mean is re-calculated by a sum of the smallest and largest value and twice the median, 

which is divided by four whereas it is approximated to the median if a sample size is 

larger than 25.   

Unadjusted and adjusted estimates of the association are combined separately as it is 

reasonably expected that prognostic studies can be distorted by confounders and 

presenting summary statistics with adjustment in comparison with crude effects without 

adjustment are more likely to demonstrate meaningful result. If more than one 

multivariable models with adjustment are available, the model with the best fit or with 

the most variables is selected. If the number of variables is the same in all models, the 

model with a factor of interest showing the most conservative result is selected. 

Meta-analysis is conducted by a random-effect model [43] considering that there should 

be some extent of variability among studies due to clinical and methodological 

differences. Data such as the logarithmic scale of the OR or the standardized mean 

difference and their standard errors are combined by the inverse variance method using 

the statistical software, Review Manager (RevMan) Version 5.3 (Copenhagen: The 
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Nordic Cochrane Centre, The Cochrane Collaboration, 2014). Summary effects of each 

prognostic factor are estimated as the OR or the standardized mean difference with the 

95% confidence interval and Tau square, which indicates between-study variances. The 

95% prediction interval will also be calculated.[44] Statistical significance is set at the 

5% level. If meta-analysis is inappropriate due to few studies or concerns of substantial 

heterogeneity, the result is reported qualitatively. However, in a case where a study 

comprises a different subset of the disease, i.e., polymyositis and dermatomyositis, 

pooling data is sought by contacting authors and asking them to provide data in each 

subset.    

Heterogeneity 

Heterogeneity is assessed statistically by the chi-square test and I
 
square. Statistical 

significance is set at the 10% level because of low power of the test and the magnitude 

of heterogeneity is interpreted as not important (0 to 30%), moderate (30 to 50%), 

substantial (50 to 70%) and considerable (70 to 100%).[45] Clinical heterogeneity is 

assumed to be mainly derived from a different subset of the disease and types of ILD 

and autoantibodies among included studies while methodological heterogeneity is 

caused by a variety of study designs such as prospective or retrospective studies and 

diverse follow-up lengths, sample sizes and study locations. In particular, clinically 

amyopathic dermatomyositis, which is characterized by high probability of a 

complication of rapidly progressive ILD and the presence of anti-MDA5 antibody, may 

be a different group of the same spectrum of the disease. Therefore, subgroup analysis is 

considered if data are available according to the difference of clinical manifestations 

(polymyositis, dermatomyositis, clinically amyopathic dermatomyositis and 

anti-synthetase syndrome) and types of ILD (acute or rapidly progressive and chronic) 

and autoantibodies identified (anti-ARS antibody including anti-Jo-1 antibody and 

non-Jo-1 antibody, and anti-MDA5 antibody). An analysis of studies with the same 

design such as a prospective cohort and a case-control study is also explored. In 

addition, the influence of different follow-up lengths is analyzed based on two different 

time points; 1 and 5 years. Summary effects will also be presented as their original 

statistical forms, i.e., the OR, the RR and the HR, to investigate the validity of 
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considering these three statistics as interchangeable. The effect of a sample size and a 

study location on the outcome is sought to be revealed by dividing them into a few 

arbitrary groups, i.e., less than 50, 50 to 100 or over 100 and Asia or non-Asia, 

respectively. Sensitivity analysis is conducted focused on studies with a low risk of bias 

alone. 

Metabiases 

Small study bias including publication bias is evaluated graphically examining the 

presence of asymmetry in a funnel plot and statistically by the Egger’s test with the 

natural logarithmic scale of the OR being regressed against its standard error if 

meta-analysis is based on 10 or more studies for an outcome.[46] Statistical significance 

for asymmetry is set at the 10% level because of low power of the test. If publication 

bias is statistically suspected, the number of missing studies and an adjusted summary 

effect are estimated by the method of trim and fill.[47] Selective reporting is assessed 

examining the consistency of study findings with its protocol if available. 

Confidence in cumulative evidence 

It was reported that the Grades of Recommendation, Assessment, Development and 

Evaluation (GRADE) method could be useful in the assessment of prognostic reviews 

as in the case of assessing treatment effects.[48] Although the report focused on a 

question of prognosis in a specific population rather than prognostic factors, 5 domains 

described to rate down the quality of evidence (risk of bias, inconsistency, imprecision, 

indirectness and publication bias) and 2 domains to rate it up (large effect and dose 

response gradient) are applicable for this review as the fundamental methodological 

process of evaluation is similar between these two types of prognosis studies. 

ETHICS AND DISSEMINATION 

This systematic review is based on the summary result of previously published articles 

and individual patient data will not be obtained or accessed. Even if authors of included 

studies are asked to provide relevant missing data, any clinical information connecting 

with an individual patient will not be revealed. Therefore, there is no concerning ethical 

issue in the conduct of this research. The result of the review will be reported in a 
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peer-reviewed medical journal following the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) [49] and the MOOSE (Meta-analysis of 

Observational Studies in Epidemiology) statement.[50] Any information, which is 

obtained or utilized in the process of conducting the review, will be offered individually 

on request. The Microsoft Excel spreadsheet, which stores all data extracted from 

included studies and is the basis of the analysis in this research, may become open to the 

public in a digital repository such as Dryad after the final result is published in a 

journal.  

DISCUSSION 

This review is intended to elucidate prognostic factors of idiopathic inflammatory 

myopathies complicated with ILD and identify the most predictive factor of the 

mortality of this disease complex. Although some literature has addressed this clinical 

question,[25-26] the reports are based on a small number of population in a few medical 

institutions. In addition, a systematic review has yet to be conducted to solve the issue. 

Therefore, this will be the first comprehensive review to answer the question and be a 

valuable guide for clinicians to treat patients with this diverse disease spectrum. 

Moreover, it will help patients benefit from the appropriate medical care based on 

higher evidence and decrease the improper implementation of medical resources, which 

may eventually contribute to reduce the burden of the society. 

However, there are some methodological limitations in the conduct of this review. 

Firstly, conference proceedings and studies with only abstracts are excluded, which may 

lead to biased result although we believe that the influence of the issue can be reduced 

to the minimum by contacting authors and requesting them to offer relevant data. 

Secondly, our statistical assumption that the OR, the RR and the HR could be 

interchangeably approximated to each other may not necessarily be correct although this 

is partly supported by one of the largest studies, which reported that the mortality of 

idiopathic inflammatory myopathies complicated with ILD is not high.[40] However, 

we also believe that this will not affect the validity of result because summary effects 

are also presented as their original statistical forms. Finally, it may be difficult to 

combine data from all eligible studies and estimate summary effects due to clinical and 
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methodological diversity among studies, which may reduce statistical power in the 

analysis and spoil the significance of the review. However, we also expect this issue to 

be solved at least to some extent by requesting authors to offer relevant data. In addition, 

as the importance of a systematic review is not necessarily placed on statistical data 

synthesis and qualitative analysis of result will remain meaningful, we believe that the 

value of the review will never be ruined by this issue. 

CONCLUSIONS 

The rationale and the methodology of a systematic review and meta-analysis of 

prognostic factors of idiopathic inflammatory myopathies complicated with ILD were 

described. Although there are some methodological limitations in conducting the review, 

they will not be serious enough to ruin its value. The result of the review is expected to 

be a future guide for both clinicians and patients to treat the disease.  
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Appendix: Searching strategies for prognostic studies with high sensitivity 

Ovid Medline 

1 exp Polymyositis/ 

2 exp Dermatomyositis/ 

3 exp Myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp Lung Diseases, Interstitial/ 

12 exp Pulmonary Fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 

16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 incidence.sh. 

19 exp Mortality/ 

20 follow-up studies.sh. 

21 prognos$.tw. 
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22 predict$.tw. 

23 course$.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 

 

Ovid EMBASE 

1 exp polymyositis/ 

2 exp dermatomyositis/ 

3 exp myositis/ 

4 polymyositis.mp. 

5 dermatomyositis.mp. 

6 myositis.mp. 

7 myopath$.mp. 

8 PM.mp. 

9 DM.mp. 

10 (anti$synthetase adj syndrome).mp. 

11 exp interstitial lung disease/ 

12 exp lung fibrosis/ 

13 (interstitial adj3 lung adj3 disease$).mp. 

14 (interstitial adj3 pneumoni$).mp. 

15 (interstitial adj3 pneumopath$).mp. 
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16 alveolitis.mp. 

17 (pulmonary adj3 fibros$).mp. 

18 exp disease course/ 

19 risk$.mp. 

20 diagnos$.mp. 

21 follow-up.mp. 

22 ep.fs. 

23 outcome.tw. 

24 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 

25 11 or 12 or 13 or 14 or 15 or 16 or 17 

26 18 or 19 or 20 or 21 or 22 or 23 

27 24 and 25 and 26 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No         

Page No in the 

manuscript 

Checklist item 

 ADMINISTRATIVE INFORMATION 

Title:    

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

 Update 1b Not applicable If the protocol is for an update of a previous systematic review, identify as such 

Registration 2 Page 3 If registered, provide the name of the registry (such as PROSPERO) and registration number 

Authors:    

 Contact 3a Page 1 Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of 

corresponding author 

 Contributions 3b Page 22 Describe contributions of protocol authors and identify the guarantor of the review 

Amendments 4 Not applicable 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 Page 17 Indicate sources of financial or other support for the review 

 Sponsor 5b Page 17 Provide name for the review funder and/or sponsor 

 Role of sponsor or 

funder 

5c Page 17 Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 

 INTRODUCTION 

Rationale 6 Page 4-6 Describe the rationale for the review in the context of what is already known 

Objectives 7 Page 6 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 

comparators, and outcomes (PICO) 

 METHODS 

Eligibility criteria 8 Page 7-8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as 

years considered, language, publication status) to be used as criteria for eligibility for the review 

Information sources 9 Page 8 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or 

other grey literature sources) with planned dates of coverage 

Search strategy 10 Page 9 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it 

could be repeated 
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Study records:    

 Data management 11a Page 9 Describe the mechanism(s) that will be used to manage records and data throughout the review 

 Selection process 11b Page 9 State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the 

review (that is, screening, eligibility and inclusion in meta-analysis) 

 Data collection 

process 

11c Page 9-10 Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 

processes for obtaining and confirming data from investigators 

Data items 12 Page 10 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 

assumptions and simplifications 

Outcomes and 

prioritization 

13 Page 8 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, 

with rationale 

Risk of bias in individual 

studies 

14 Page 10 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 

Data synthesis 15a Page 12 Describe criteria under which study data will be quantitatively synthesised 

15b Page 10-13 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 (such as I
2
, Kendall’s τ) 

15c Page 13-14 Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 

15d Page 13 If quantitative synthesis is not appropriate, describe the type of summary planned 

Meta-bias(es) 16 Page 14 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within 

studies) 

Confidence in cumulative 

evidence 

17 Page 14 Describe how the strength of the body of evidence will be assessed (such as GRADE) 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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