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Take home message 

This systematic literature review on systemic sclerosis-associated interstitial lung 

disease summarises the evidence supporting approaches to disease management 

in clinical practice. 

 

 

  



Abstract 

This systematic review summarises current evidence to help guide treatment 

decisions for patients with systemic sclerosis (SSc) associated interstitial lung 

disease (ILD). A systematic search of the literature (January 2012April 2018), 

including grey literature (searched between 1992 and 2011), was conducted using 

multiple electronic databases. Guidelines, meta-analyses, randomised controlled 

trials and observational studies reporting on risk stratification, screening, 

diagnosis, treatment, and management outcomes for patients with SSc-ILD were 

included. A quality assessment of the included evidence was undertaken. 

In total, 2464 publications were identified and 280 included. Multiple independent 

risk factors for ILD in patients with SSc were identified, including older age, male 

gender and baseline pulmonary function. High-resolution computed tomography 

(HRCT) has been used for characterising ILD in patients with SSc, and pulmonary 

function tests are a key adjunctive component in the diagnostic and monitoring 

pathway. The clinical value of biomarkers relating to SSc-ILD diagnosis or 

assessment for disease progression is unknown at present. Immunosuppressive 

therapy (monotherapy or combined therapy) is the current standard of care for 

SSc-ILD; long-term evidence for effective and safe treatment of SSc-ILD is limited.  

Identification of patients at risk for SSc-ILD remains challenging. HRCT and 

pulmonary function tests are key to diagnosing and monitoring for disease 

progression. Although immunosuppressive therapy is considered current first-line 

treatment, it is partly associated with adverse effects and long-term follow-up 

evidence is limited. Novel therapies and biomarkers should be further explored in 

well-controlled clinical studies. 
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Introduction 

Systemic sclerosis (SSc) is a rare, heterogeneous autoimmune disease 

characterised by immune-mediated inflammatory processes, vasculopathy and 

fibrosis, which is clinically manifested by multi-organ involvement [1, 2]. Although 

the aetiology of SSc is unknown, evidence suggests links between genetic 

predisposition and environmental factors [3]. Interstitial lung disease (ILD) is a 

frequent organ manifestation and is a leading cause of morbidity and mortality in 

patients with SSc [1, 4]. As such, early identification of patients who are at risk of 

organ disease as well as the subsequent monitoring of these patients are of 

importance in improving clinical outcomes [5, 6]. 

The early identification of SSc-ILD is challenging, as symptoms are usually 

subclinical. Consequently, SSc-ILD is frequently diagnosed during advanced 

stages of disease. There is a paucity of evidence-based guidelines for the 

screening and early diagnosis of SSc-ILD, as well as limited scientific information 

that may be used to guide treatment decisions [7]. Long-term, effective treatment 

options for SSc-ILD are scarce and current treatment approaches focus on 

targeting inflammatory pathways with immunosuppressive therapy [8, 9]. In daily 

clinical practice, treatment initiation is often based on the presence of factors that 

are related to either expected ongoing lung disease progression or to baseline 

disease severity.  

The objective of this systematic review is to summarise the available scientific 

literature to help guide decisions for screening, management and monitoring 

disease progression for patients diagnosed with SSc-ILD. These results formed 



the basis for the development of evidence-based consensus statements on the 

identification and management of SSc-ILD [10].  

Methods 

Search strategy 

The search strategy methods can be found in the Supplementary Methods. 

Outcomes 

Data were collected for the following key outcomes: risk factors for SSc-ILD 

(comorbidities, biomarkers, polymorphisms); screening (tests for currently 

undiagnosed disease), diagnosis (tests used to diagnose SSc-ILD) and 

assessment of disease severity; treatment initiation and options; and disease 

progression (tests and markers for disease progression). 

 

Results 

A total of 2464 citations were retrieved, of which 1894 unique abstracts were 

identified. Screening of these abstracts led to the inclusion of 708 publications for 

full-text review, out of which 447 publications were ineligible. In addition, the grey 

literature search using Google Scholar yielded a total of  360 articles, of which 19 

publications were relevant. A total of 280 publications (244 original studies; 36 

publications associated with an original study) were considered eligible for 

inclusion in the review (Figure 1). Most of the evidence is based on observational 

studies (n=237; 85%); 6 (2.1%) were randomised controlled trials (RCTs). 



Quality of the evidence 

The overall risk of bias was low amongst the six included RCTs. Details on the 

statistical analysis plan and allocation concealment were missing from most of the 

studies. One open-label RCT was only published as an abstract and not available 

as a full paper at the time of analysis (Table 1) [11]. 

The quality of the 235 publications from observational studies was judged to be 

high for the reporting of primary outcomes (92% of the studies). Ninety-eight 

percent of these studies included quantitative analyses. There was adequate 

reporting of treatment exposure in 75% of the studies. However, the quality of 

publications was judged to be low for reporting and handling of confounding 

factors and immortal time bias (the period of follow-up time during which the 

outcome of interest cannot occur), and validation of study primary outcomes, with 

less than 50% of publications reporting these details. Almost one-third (30%) of 

the included observational studies were reported as conference abstracts only 

(Supplementary Table S2). 

Risk factors 

The evidence was assessed for risk factors that may be associated with the 

presence, severity and progression of SSc-ILD. 

High-quality evidence reported an association between diffuse skin involvement 

and ILD [12-17]. Moderate-quality evidence suggested that antibody status of anti-

centromere (ACA) and anti-topoisomerase I (ATA) are risk factors associated with 

ILD [13, 14], with ACA being protective for SSc-ILD and ATA increasing the 

likelihood of the presence of SSc-ILD [13, 18, 19]. Other evidence identified 



additional risk factors for the presence of SSc-ILD, including older age, male 

gender [14, 15] and baseline forced vital capacity (FVC) and diffusion capacity of 

the lung for carbon monoxide (DLCO) [20, 21]. High-quality evidence reported that 

high-resolution computed tomography (HRCT) findings can be used to assess the 

severity of SSc-ILD at baseline [13, 22, 23]. Baseline C-reactive protein levels 

correlated with long-term decline in FVC in patients with early SSc [24]. 

Supplementary Table S3 provides a comprehensive list of other risk factors 

associated with SSc-ILD.  

 

Screening, diagnosis, and assessment of disease severity 

Moderate-quality evidence suggests that pulmonary function tests (including FVC 

and DLco) in combination with HRCT may be useful in screening for SSc-ILD [20, 

25, 26]. No data were reported for the optimal timing for screening. 

 

HRCT was identified as the most common method for diagnosing SSc-ILD 

(Supplementary Table S3). Moderate-quality evidence identified lung ultrasound 

as a potential tool to detect the presence of ILD in patients with SSc [27, 28]. 

Other evidence reported on other tests, including prognostic non-HRCT-based 

algorithms, serial cardiopulmonary exercise tests, nailfold capillaroscopy, and 

other less commonly used tests that have been used for detecting ILD in SSc 

patients (Supplementary Table S3).  

In the Scleroderma Lung Study (SLS) 1, the extent of ILD defined by HRCT was a 

predictor of decline in FVC [29]. Moreover, pulmonary function tests (PFTs) 



including FVC and DLco have been used as surrogate measures to assess the 

presence and severity of SSc-ILD at baseline (moderate-quality evidence) [21, 

30]. Moderate-quality evidence found that frequent cough correlated with the 

presence and severity of SSc-ILD [31]. 

 

Treatment and options (initiation, escalation, rescue) 

Immunosuppressive drugs (monotherapy and combination) were predominantly 

used (Supplementary Table S3). No evidence or recommendations were identified 

for when and how to escalate treatment doses. 

There is overall high-quality evidence supporting cyclophosphamide (CYC) [32-

34]. The SLS I [33] reported that treatment with CYC improved lung function 

(FVC% predicted, total lung capacity % predicted) compared with placebo in 

patients with SSc-ILD at 1 year. Another trial showed a trend for increased efficacy 

of low-dose prednisolone and intravenous CYC followed by oral azathioprine 

compared with placebo in an underpowered study [34]. 

There is also moderate evidence supporting treatment with mycophenolate mofetil 

(MMF) [35, 36]. The Scleroderma Lung Study II (SLS II) [35] found that treatment 

with CYC for 1 year or MMF for 2 years both resulted in significant improvements 

in pre-specified measures of lung function (FVC% predicted), lung imaging, 

dyspnoea, and skin disease. MMF was more tolerable and less toxic, yet this 

study failed its primary endpoint of superiority of 2 years’ treatment with MMF over 

1 year’s treatment with CYC, and other RCTs do not exist for MMF. These data 

support the effectiveness of both treatments for progressive SSc-ILD and the 



current preference for MMF because it is more tolerable and associated with fewer 

adverse effects [35].  

Haematopoietic stem cell transplantation should be considered for the treatment of 

carefully selected patients with rapidly progressing SSc who are at risk of organ 

failure. Improvements in FVC were seen and sustained at 2-year follow-up [37, 

38]; however, the adverse event rate reported in one study was 43% and included 

two patients (14%) with severe cardiomyopathy, of which one case was fatal 

(high-quality evidence) [39].  

Moderate-quality evidence supports rituximab as a potential therapy in SSc-ILD 

[30, 40, 41]. 

Moderate-quality evidence indicates that lung transplantation is a valid treatment 

for highly selected ILD or pulmonary arterial hypertension patients with SSc [42]. 

 

High-quality evidence for the inefficacy of bosentan was identified [43]. 

References for studies on other therapies can be found in Supplementary Table 

S3.  

Non-pharmacological treatments were not assessed. 

Disease progression 

PFTs and HRCT were identified as the most common measures to monitor the 

disease in SSc-ILD patients (Supplementary Table S3).  



High-quality evidence identified HRCT as a useful imaging tool to determine the 

disease pattern in patients with SSc-ILD, correlating with PFTs [20, 26, 44, 45]. 

High-quality evidence indicates that baseline HRCT can predict survival [46]. 

High-quality evidence found that disease progression, defined as either FVC 

decline from baseline ≥10% or FVC decline of 5–9% with a DLco decline of ≥15%, 

was associated with increased risk of mortality [47]. In a study investigating 

predictors of mortality in patients in SLS I and II, an FVC decline over 2 years was 

a superior predictor of mortality compared with baseline FVC [48]. 

Other evidence identified decline in exercise-induced blood oxygen saturation and 

arthritis as predictors of ILD progression in patients with SSc who had mild ILD 

[49]. 

A correlation between frequent cough and the presence or severity of SSc-ILD 

has been identified and is recognised as a symptom of disease progression in 

patients with SSc-ILD [31, 50].    

Additional evidence was found for measures associated with disease progression, 

including exhaled nitric oxide, oesophageal diameter, pulmonary artery/ascending 

aorta ratio, arthritis and FVC values within the first 3 years following diagnosis 

(Supplementary Table S3).  

Circulating biomarkers 

The evidence was assessed for biomarkers that may be diagnostic for the 

presence or severity of SSc-ILD or prognostic for disease progression. Moderate-

quality evidence found that surfactant protein-D serum levels correlated with 



markers of ILD severity, lung function and lung fibrosis in patients with SSc-ILD 

[51-53]. High CC chemokine ligand 18 (CCL18) levels were associated with 

disease progression and predictive of lower survival rates and deterioration of 

pulmonary function [54]. However, in a different study, CCL18 levels were only 

predictive of short-term decline in FVC in patients with early SSc [52]. C-X-C Motif 

Chemokine Ligand 4 levels were linked to progression of lung fibrosis [55] and 

Krebs von den Lungen-6 may be a useful biomarker of disease severity in SSc-

ILD [56]. 

A list of other biomarkers identified in the systematic review can be found in 

Supplementary Table S3.   

 

Discussion 

A comprehensive systematic literature review was conducted and provides a 

broad summary on the SSc-ILD literature landscape regarding screening, 

diagnosis, management, and disease progression. This review provides the 

foundation for the evidence-based consensus statements for the identification and 

management of SSc-ILD [57]. A total of 280 publications (244 original studies; 36 

publications associated with an original study) were considered eligible for 

inclusion in the review. Eighty-five percent of the evidence is based on 

observational studies. 

 

Screening patients with SSc for lung disease is important for identifying patients 

with SSc-ILD early. In one study, 30% of patients with SSc-ILD showed 

progressive disease, defined by PFT decline, which was associated with 



decreased survival compared with stable FVC [4]. Progressive ILD is associated 

with poorer outcomes [4] and therefore regular monitoring of all patients with SSc-

ILD is needed to identify those with progression and facilitate treatment decisions 

[58]. However, of key concern in patients with SSc-ILD are the complex and 

diverse clinical features that make early identification difficult [59]. The methods 

with highest-quality evidence identified to screen, diagnose and monitor the 

disease in SSc-ILD patients were PFTs and HRCT, which are routinely used in 

clinical practice. HRCT can detect ILD even when PFTs are normal [25], and chest 

HRCT using limited CT slices can even detect mild SSc-ILD whilst reducing 

patient exposure to radiation [60]. Several biomarkers, with varying levels of 

sensitivity and specificity, have also been investigated within clinical studies for the 

purpose of diagnosis, severity assessment and prediction of progression [18, 19, 

51-54, 61-63]. However, the potential application of these biomarkers in the real-

world hospital setting is unclear and needs further confirmation with more clinical 

evidence. The evidence may be indicative of potentially useful markers in the 

future. 

Treatment of SSc-ILD is also challenging because of the clinical complexity and 

heterogeneity of the disease. Lung function decline has been shown to occur early 

in the disease course, and early treatment initiation may improve patient outcomes 

[64]. However, more recent evidence shows that patients may have a slower 

course of disease progression, demonstrating the importance of monitoring to 

identify patients at risk of progression [65].  

Several different treatment approaches and strategies for SSc-ILD have recently 

been published [2, 66, 67]. Our SLR showed that immunosuppressive therapies 



are the current standard of care in the treatment of SSc-ILD. CYC has been 

frequently used in the treatment of SSc-ILD, especially as induction therapy. 

Potential drug toxicity makes it unsuitable for long-term use. IV administration has 

been shown to be preferable because it is less toxic than oral CYC [68]. MMF is 

widely suggested as an alternative immunosuppressive therapy for induction and 

maintenance and has been shown to stabilise lung function, but it actually lacks 

highest-level evidence, as primary endpoint-positive RCTs are missing. Our 

findings for CYC concur with recommendations included in the European League 

Against Rheumatism recommendations for treatment of patients with systemic 

sclerosis who have lung disease [7]. To date, no randomised placebo-controlled 

trials investigating rituximab in SSc-ILD have been conducted. Observational and 

non-controlled studies have shown that rituximab may benefit patients with SSc-

ILD by preventing lung function decline and thus be a potential future treatment 

when further RCTs studies can prove efficacy [40, 41, 69, 70]. Haematopoietic 

stem cell transplantation is a potential therapy for certain groups of patients with 

SSc, although adverse events are frequent, including treatment-related mortality 

[37-39]. 

Other immunosuppressive treatments are also frequently used in clinical practice, 

but the evidence base supporting their use is not well described [71]. Thus, the 

availability of effective treatment options for patients with SSc-ILD remains limited. 

After our literature search, additional data were published that were used in the 

development of the evidence-based consensus statements. This included results 

from the SENSCIS® trial showing that nintedanib is an effective treatment for 

patients with SSc-ILD [72]. Nintedanib is now approved for the treatment of 



patients with SSc-ILD in the US and in Europe [73, 74]. Some important RCTs 

relating to other therapeutic agents have also been published after the systematic 

literature review [2]. Data from the Phase II faSScinate and Phase III focuSSced 

studies investigating tocilizumab as a treatment for early, inflammatory diffuse 

cutaneous SSc indicate that it has a beneficial effect on ILD disease progression 

as measured by FVC decline and HRCT, despite the focuSSced study not 

meeting its primary endpoint (the modified Rodnan skin score) [75-77]. On the 

basis of these studies, both nintedanib and tocilizumab were considered in the 

consensus statements [10].  

The efficacy of treatments in SSc-ILD have been reviewed in detail elsewhere [2, 

66]. Non-pharmacological treatments and management strategies may have a role 

in supporting patients with SSc-ILD such as supplemental oxygen, pulmonary 

rehabilitation, physical activity and encouraging smoking cessation [66, 78], but 

were not evaluated in this systematic review. 

This systematic literature review also has some limitations. Full publication of 

abstracts that were identified could have taken place since the search date in April 

2018; this may impact on the current quality assessment of some of the included 

studies. There are no quality assessments existing that are universally applicable 

to cover the wide range of prediction, assessment and management covered in 

this systematic literature review, and thus compromises had to be made. The 

GRACE Checklist [79] does not have an option for ‘not applicable’ and therefore a 

lower quality indicator was applied if information was not available, for example 

from an abstract, which reduced the overall quality of some studies, particularly if 

they were not published as a full article or if they were not clinical trials. This was 



often the case for non-interventional studies. There is also the potential for 

subjectivity from the Steering Committee in assigning overall quality ratings to the 

evidence. 

A strength of this study was that a comprehensive search of the literature was 

conducted, using multiple electronic sources and grey literature to identify the 

current evidence on risk stratification, screening, diagnosis, monitoring, treatment 

(patterns, pathways, escalation, algorithm), and ongoing management (including 

criteria for disease progression and biomarkers) outcomes for patients with SSc-

ILD. A standardised methodology was used to minimise researcher bias. This 

review has informed the development of Delphi-based consensus statements for 

screening, diagnosis, treatment and assessment of disease progression in SSc-

ILD, and to develop a management algorithm that will provide a framework for 

future decision making in SSc-ILD [57]. 

 

Conclusion 

SSc is a complex disease with diverse manifestations, which makes identification 

of clinically relevant ILD frequently challenging. Current evidence supports the 

notion that HRCT is a robust tool to diagnose, determine extent of disease and to 

identify disease progression of SSc-ILD. More research is required on the optimal 

quantification method and alternative imaging techniques. Several biomarkers 

have been investigated, but their relevance in clinical practice needs confirmation. 

This systematic review has highlighted the lack of high-quality evidence for 

guidance or recommendations for treatment algorithms and choice of treatments 



for patients with SSc-ILD. There is a need for further robust clinical research to 

evaluate alternative safe and effective treatment options for patients with SSc-ILD.  
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Table 1. Critical appraisal of RCTs using NICE standards* 

Author Randomisation 
Allocation 

concealment 
Blinding 

Follow-

up 

Selective 

reporting 

Statistical 

analysis 

plan 

Tashkin 2007 [33] Yes Unclear Yes No No Unclear 

Tashkin 2016 [35] Yes Unclear Yes No No Yes 

Sircar 2017** [11] Yes Unclear No Unclear No Unclear 

Perez Campos 2012 [80]  Yes Yes Yes No No Unclear 

Seibold 2010 [43] Unclear Unclear Yes No No Unclear 

NICE, National Institute for Health and Care Excellence; RCT, randomised controlled trial.  

*Another study was underpowered and therefore not rated at the same evidence level [34].**Please note that since the date of 

the literature search, this reference (abstract) has been published in full.  

  



Figure legend 

Figure 1. Selection process of included publications (PRISMA diagram) 
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Supplementary Methods 

Eligibility criteria 

Guidelines, consensus statements, meta-analyses, randomised controlled trials 

(RCTs), observational studies or case series (studies with ≥12 patients) reporting on 

risk stratification, screening, diagnosis, monitoring, treatment, ongoing management 

and outcomes for patients with SSc-ILD were included. Studies reporting on surgery 

as a comparator, reviews, editorials, letters, commentaries, animal studies, preclinical 

studies and single case reports were excluded.  

 

Searching the literature 

EMBASE, PubMed, the Cochrane Database of Systematic Reviews, and the 

Cochrane Central Register of Controlled trials were searched from January 2012 to 

April 2018 (Supplementary Table S1 provides details of search strategies).  

 

A grey literature search, including government reports, conference proceedings, 

theses, and unpublished trials was carried out using Google Scholar (2007–2011; 

2002–2006; 1992–2001). The keywords used to identify the relevant articles were 

("Systemic Sclerosis" OR Scleroderma) AND ("Interstitial Lung Disease"). The results 

were captured from the first 20 pages and filtered to retrieve the most frequently cited 

references for each time period. Searches were limited to the English language. 

 



Study selection 

Titles and abstracts were screened by two independent reviewers; discrepancies 

were resolved by a third reviewer and the decisions were confirmed by the Steering 

Committee (AMHV; TMM; OD; AA; EP). Full-text articles were screened by one 

reviewer and 50% of the results were checked by a second reviewer as per 

methodology recommended by the National Institute for Health and Care Excellence 

(NICE) [1], the Centre for Reviews and Dissemination (CRD) [2], and the German 

Institute for Quality and Efficiency in Healthcare [3]. 

 

Quality assessment of individual studies 

The methodological quality of RCTs was assessed using the criteria for NICE and 

CRD evidence submissions [1, 2]. Appraisal of observational studies was undertaken 

using the Good Research for Comparative Effectiveness (GRACE) checklist [4] 

(Supplementary Table S2). 

 

Quality assessment of the overall evidence 

The overall quality of the included evidence was subsequently assessed using a 

modified approach to Grading of Recommendations Assessment, Development and 

Evaluation [5] and reported as high to very low quality (Supplementary Table S2). 

High-quality evidence was defined [5] as where further research is very unlikely to 

change our confidence in the estimate of effect, as supported by the following 

evidence: a) several high-quality studies with consistent results or b) in special cases: 

one large, high-quality multicentre trial. Refer to Supplementary Table S2 for 



definitions of moderate-, low- and very-low-quality evidence. The judgements on 

overall quality were discussed and confirmed by the Steering Committee (AMHV; 

TMM; OD; AA; EP). 

 

Data extraction and handling 

Data extraction was conducted by one reviewer and quality checking was undertaken 

on a sample of records by a second reviewer [2]. Discrepancies were resolved by a 

third reviewer. Data were collated using Excel summary tables and the evidence was 

summarised narratively. 
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Table S1- Supplementary Table S1. Search strategies 

- Search strategy for MEDLINE 

Search # Search string # of hits 

#1 Search (systemic sclerosis[TIAB] OR systemic 

scleroses[TIAB] OR SSc [TIAB] OR scleroderma[TIAB] OR 

"diffuse scleroderma"[TIAB] OR “Diffuse cutaneous 

systemic sclerosis”[TIAB] OR “Diffuse cutaneous systemic 

scleroses”[TIAB]) 

26,701 

#2 Search ("Scleroderma, Systemic"[Majr] OR "Scleroderma, 

Diffuse"[Majr] OR "CREST Syndrome"[Majr]) 

15,782 

#3 Search (#1 OR #2) 27,880 

#4 Search ("Lung Diseases, Interstitial"[Majr] OR 

respirat*[TIAB] OR ILD[TIAB] OR Pneum*[TIAB) OR 

"interstitial lung disease"[TIAB]) 

537,320 

#5 #3 AND #4 1809 

#6 Search (treatment*or therap* or drug* OR pharmacologic* 

OR prescri* OR medicat* OR pattern* OR regimen* OR 

sequenc* OR number OR duration OR management OR 

medicine OR dose escalation OR off label OR "standard of 

care" OR SoC OR "lines of therapy" OR "line of therapy" 

OR "first line" OR "second line" OR efficacy OR safety OR 

algorithm OR diagnos* OR biomarker OR stratif* OR 

18,057,256 



Search # Search string # of hits 

screen* OR monitor* OR “pulmonary function testing” OR 

PFT OR characteristic* OR progress* OR initiat* OR 

symptom OR “high resolution computed tomography” OR 

HRCT OR imaging) 

#7 #5 AND #6 1616 

#8 #7 NOT (letter[PT] or comment[PT] or editorial [PT])) 1571 

#9 #9 NOT (letter[PT] or comment[PT] or editorial [PT])) Filters: 

Publication date from 2012 /01/01; Humans; English 

496 

-  

- Search strategy for EMBASE 

Search # Search string # of hits 

#1 Systemic sclerosis:ti,ab OR systemic scleroses:ti,ab OR 

ssc:ti,ab OR scleroderma:ti,ab OR 'diffuse 

scleroderma':ti,ab OR 'diffuse cutaneous systemic 

sclerosis':ti,ab 

31,406 

#2 'systemic sclerosis'/mj OR 'diffuse scleroderma'/mj OR 

'syndrome crest'/mj 

18,625 

#3 #1 OR #2 36, 655 

#4 'interstitial lung disease'/mj OR respirat*:ti,ab OR ild:ti,ab 

OR 'interstitial lung disease':ti,ab OR pneum*:ti,ab 

860,370 

#5 #3 AND #4 3373 



Search # Search string # of hits 

#6 treatment* OR therap* OR drug* OR pharmacologic* OR 

prescri* OR medicat* OR pattern* OR regimen* OR 

sequenc* OR number OR duration OR management OR 

medicine OR dose escalation OR off?label OR 'standard of 

care' OR SoC OR 'lines of therapy' OR 'line of therapy' OR 

'first line' OR 'second line' OR efficacy OR safety OR 

algorithm OR diagnos* OR biomarker OR stratif* OR 

screen* OR monitor* OR 'pulmonary function testing' OR 

PFT OR characteristic* OR progress* OR initiat* OR 

symptom OR 'high resolution computed tomography' OR 

HRCT OR imaging 

25,610,959 

#7 #5 AND #6 3244 

#8 #7 NOT ([editorial]/lim OR [letter]/lim OR [note]/lim) 3201 

#9 #8 AND [2012 -2018 ]/py AND [english]/lim AND 

[humans]/lim 

1828 

- Search strategy for Cochrane Library 

Search # Search string # of hits 

#1 Systemic sclerosis or systemic scleroses or SSc or 

scleroderma or "diffuse scleroderma" or "Diffuse cutaneous 

systemic sclerosis" or "Diffuse cutaneous systemic 

scleroses" 

1199 



Search # Search string # of hits 

#2 MeSH descriptor: [Scleroderma, Systemic] explode all trees 364 

#3 #1 OR #2 1199 

#4 MeSH descriptor: [Lung Diseases, Interstitial] explode all 

trees 

499 

#5 respirat* or ILD or Pneum* 84,463 

#6 #4 OR #5 84,635 

#7 #3 AND #6 214 

#8 treatment* OR therap* OR drug* OR pharmacologic* OR 

prescri* OR medicat* OR pattern* OR regimen* OR 

sequenc* OR number OR duration OR management OR 

medicine OR dose escalation OR off?label OR 'standard of 

care' OR SoC OR 'lines of therapy' OR 'line of therapy' OR 

'first line' OR 'second line' OR efficacy OR safety OR 

algorithm OR diagnos* OR biomarker OR stratif* OR 

screen* OR monitor* OR 'pulmonary function testing' OR 

PFT OR characteristic* OR progress* OR initiat* OR 

symptom OR 'high resolution computed tomography' OR 

HRCT OR imaging 

1,025,947 

#9 #7 AND #8 211 

#10  #9 Publication Year from 2012 onwards 140 



Table S2- Supplementary Table S2 Quality assessment 

 

Assessment of overall quality of included publications 

Code Quality of 

evidence 

Definition 

A High Further research is very unlikely to change our confidence in 

the estimate of effect, as supported by following evidence: 

 Several high-quality studies with consistent results 

 In special cases: one large, high-quality multicentre 

trial 

B Moderate Further research is likely to have an important impact on our 

confidence in the estimate of effect and may change the 

estimate, as supported by following evidence: 

 One high-quality study 

 Several studies with some limitations 

C Low Further research is very likely to have an important impact on 

our confidence in the estimate of effect and is likely to change 

the estimate, as supported by following evidence: 

 One or more studies with severe limitations 

D Very Low Any estimate of effect is very uncertain, as supported by 



Code Quality of 

evidence 

Definition 

following evidence: 

 Expert opinion 

 No direct research evidences 

 One or more studies with very severe limitations 

Modified from GRADE 2007 [1] 

 

 

GRACE checklist for assessing quality of observational studies 

All 11 questions have a Yes/No response. 

 

Q1: Were treatment and/or important details of treatment exposure adequately 

recorded for the study purpose in the data source(s)? 

Q2: Were the primary outcomes adequately recorded for the study purpose (e.g., 

available in sufficient detail through data source(s))? 

Q3: Was the primary clinical outcome(s) measured objectively rather than subject to 

clinical judgment (e.g., opinion about whether the patient’s condition has improved)? 

Q4: Were primary outcomes validated, adjudicated, or otherwise known to be valid in 

a similar population? 

Q5: Was the primary outcome(s) measured or identified in an equivalent manner 

between the treatment/ intervention group and the comparison group(s)? 



Q6: Were important covariates that may be known confounders or effect modifiers 

available and recorded? 

Q7: Was the study (or analysis) population restricted to new initiators of treatment or 

those starting a new course of treatment? 

Q8: If one or more comparison groups were used, were they concurrent 

comparators? If not, did the authors justify the use of historical comparisons 

group(s)? 

Q9: Were important covariates, confounding and effect modifying variables taken into 

account in the design and/or analysis? 

Q10: Is the classification of exposed and unexposed person-time free of “immortal 

time bias”? 

Q11: Were any meaningful analyses conducted to test key assumptions on which 

primary results are based? 

 



GRACE checklist for assessing quality of observational studies 

            Author Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 

Abignano 2012 [2] Yes Yes Yes No Yes No No Yes No No No 

Adamali 2012 [3] Yes Yes Yes No Yes No Yes Yes No No No 

Adler 2018 [4] No Yes Yes No Yes Yes No Yes Yes No Yes 

Alder 2014 [5] No No Yes No No No No No No No No 

Alias 2017 [6] Yes Yes Yes No No No No No No Yes No 

Ando 2013 [7] Yes Yes Yes No Yes No No Yes Yes Yes No 

Aozasa 2012 [8] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Ariani 2014 [9] Yes Yes Yes Yes No No Yes No No No No 

Ariani 2015 [10] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Ariani 2015 [11] Yes Yes Yes Yes Yes No Yes Yes No No No 

Ariani 2017 [12] Yes Yes Yes No No No Yes No Yes Yes Yes 

Ariani 2017 [13] Yes Yes Yes Yes Yes Yes Yes Yes No No No 

Ashmore 2017 [14] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 



Assassi 2013 [15] Yes Yes Yes No No Yes Yes No Yes Yes Yes 

Atilla 2016 [16] Yes Yes Yes No Yes No Yes Yes Yes Yes Yes 

Balbir-Gurman 2015 [17] Yes Yes Yes No No No Yes No No No No 

Baqir 2017 [18] Yes Yes Yes No No No No No No Yes No 

Bavliya 2016 [19] Yes Yes Yes No Yes Yes Yes Yes No No No 

Benyamine 2018 [20] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Berezne 2008 [21] Yes Yes Yes No Yes No No No No No No 

Betteridge 2016 [22] Yes Yes Yes Yes Yes No Yes Yes No No No 

Betteridge 2016 [22] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Bosello 2017 [23] No Yes Yes Yes No No Yes No No No No 

Caetano 2016 [24] No No Yes Yes Yes No Yes Yes No Yes No 

Caetano 2017 [25] No Yes Yes No Yes No Yes Yes No No No 

Caramaschi 2007 [26] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Celeste 2013 [27] Yes Yes Yes No No Yes Yes No Yes Yes Yes 

Cetinτakmak 2016 [28] Yes Yes Yes No Yes Yes Yes No No Yes No 

Cheng 2017 [29] No No Yes No Yes Yes Yes Yes Yes No Yes 



Chilukuri 2016 [30] No Yes Yes No Yes No Yes Yes No No No 

Chinnadurai 2016 [31] No No Yes Yes Yes No Yes Yes No No No 

Chong 2013 [32] Yes Yes Yes Yes No No Yes No No No No 

Coiffier 2016 [33] Yes Yes Yes No No No Yes No No No No 

Daoussis 2012 [34] Yes Yes Yes No No No No No No No No 

Daoussis 2017 [35] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

De Lauretis 2013 [36] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

De Luca 2015 [37] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

De Santis 2012 [38] Yes Yes Yes Yes No Yes Yes No Yes Yes No 

Devi 2016 [39] No Yes Yes No Yes No Yes Yes No No No 

Dubey 2017 [40] No Yes Yes No No No Yes No No No No 

Elhaj 2013 [41] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fava 2016 [42] Yes Yes Yes Yes No Yes Yes No No Yes No 

Fernandez-Codina 2018 [43] Yes Yes Yes No No No No No No Yes No 

Ferreira 2009 [44] Yes Yes Yes No No No Yes No No No No 

Fisher 2017 [45] No Yes Yes No No No Yes No No No No 



Frauenfelder 2014 [46] No Yes No Yes No No No No No No Yes 

Fretheim 2017 [47] Yes Yes Yes No Yes No No Yes No No No 

Fritzler 2018 [48] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Fujimoto 2012 [49] No Yes Yes No No No No Yes No Yes No 

Garthwaite 2017 [50] No No Yes No No No Yes No No No No 

Gerbino 2008 [51] Yes Yes Yes No Yes No No No No No No 

Gigante 2016 [52] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Gleason 2017 [53] Yes Yes Yes Yes No Yes No No No Yes No 

Goh 2007 [54] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Goh 2008 [55] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Goh 2014 [56] Yes Yes Yes Yes No No Yes No No No No 

Goh 2017 [57] Yes No No No Yes Yes No Yes Yes Yes Yes 

Goncalves 2016 [58] Yes Yes Yes Yes No Yes Yes No Yes No Yes 

Gonzalez-Lopez 2015 [59] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Guarnieri 2015 [60] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Guillen-Del Castillo 2014 [61] Yes Yes Yes No No Yes Yes No No Yes No 



Guillen-del Castillo 2017 [62] Yes Yes Yes No Yes No Yes Yes No Yes No 

Guzelant 2016 [63] Yes Yes Yes No Yes No No Yes No Yes No 

Hafez 2018 [64] Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 

Harding 2012 [65] Yes Yes Yes Yes Yes Yes No Yes No No No 

Hassanien 2017 [66] No Yes Yes No No No Yes No No No No 

Hax 2017 [67] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Hesselstrand 2013 [68] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Hizal 2015 [69] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Hoa 2016 [70]  Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Hoffmann-Vold 2016 [71] No Yes Yes No Yes Yes Yes Yes No Yes No 

Hoffmann-Vold 2016 [71] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Hoffmann-Vold 2016 [72] No Yes Yes No Yes No No Yes No Yes No 

Hoffmann-Vold 2016 [73] Yes Yes Yes Yes Yes No Yes Yes Yes No Yes 

Hoffmann-Vold 2017 [74] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Huang 2015 [75] Yes Yes Yes No No No Yes No No Yes No 

Hudson 2012 [76] Yes Yes Yes Yes Yes Yes Yes Yes No No No 



Ichimura 2017 [77] Yes Yes Yes No Yes No Yes Yes No No No 

Iudici 2015 [78] Yes Yes Yes No Yes No No Yes No No No 

Ji 2016 [79] No Yes Yes No Yes Yes Yes Yes No No No 

Jiang 2017 [80] Yes Yes Yes No Yes No Yes Yes No No No 

Kafaja 2018 [81] No Yes Yes Yes No Yes No No No No Yes 

Karagiannis 2014 [82] Yes Yes Yes No No No Yes No No No No 

Kennedy 2015 [83] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Khanna 2015 [84] Yes Yes Yes Yes Yes No Yes Yes No No No 

Kim 2013 [85] Yes Yes Yes No Yes No Yes Yes No No No 

Kim 2015 [86] No Yes Yes No No No No No No No No 

Kokosi 2015 [87] No Yes Yes No No No No No No No No 

Koneva 2015 [88] Yes Yes Yes No Yes No No Yes No No No 

Kowal-Bielecka 2017 [89] Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 

Kozij 2017 [90] Yes Yes Yes No Yes Yes Yes Yes Yes No Yes 

Kranenburg 2016 [91] Yes Yes Yes No Yes Yes No Yes Yes Yes Yes 

Kranenburg 2016 [91] Yes Yes Yes No Yes No Yes Yes No No No 



Kumar 2013 [92] Yes Yes Yes Yes No No Yes No No No No 

Kundu 2016 [93] Yes Yes Yes No Yes No Yes No No No No 

Kuwana 2016 [94] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kwon 2015 [95] Yes Yes Yes No Yes No No Yes No No No 

Kwon 2016 [96] Yes Yes Yes No Yes Yes Yes Yes No No No 

Le Gouellec 2017 [97] Yes No No No No Yes Yes No Yes Yes Yes 

Le-Dong 2017 [98] No No Yes No Yes No Yes Yes No No No 

Lee 2017 [99] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Lee 2017 [99] Yes Yes Yes No Yes No Yes Yes No No No 

Lepri 2016 [100] No Yes Yes Yes Yes No No Yes No No No 

Liaskos 2017 [101] No Yes Yes No No No Yes No No No No 

Liu 2012 [102] Yes Yes Yes No No No Yes No Yes No Yes 

Liu 2013 [103] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Liu 2016 [104] No Yes Yes No Yes No Yes Yes No No No 

López Martínez 2014 [105] Yes Yes Yes No No Yes Yes No No Yes No 

Lucchini 2014 [106] Yes Yes Yes Yes No No Yes No No No No 



Manetti 2012 [107] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Mango 2017 [108] No Yes Yes Yes Yes Yes Yes Yes No Yes No 

Mani 2015 [109] Yes Yes Yes No Yes No No Yes No No No 

Manthram 2015 [110] Yes Yes Yes No Yes No No Yes No No No 

Marie 2001 [111] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Markusse 2017 [112] Yes Yes Yes No Yes Yes Yes Yes Yes No Yes 

Martins 2016 [113] Yes Yes Yes Yes No Yes Yes No No No No 

Martis 2018 [114] Yes Yes Yes No Yes Yes Yes Yes Yes No Yes 

Masui 2013 [115] Yes Yes Yes No Yes No No Yes No No No 

Mathai 2010 [116] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Melissaropoulos 2016 [117] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Messina 2016 [118] No Yes Yes No Yes No Yes Yes No No No 

Michelfelder 2017 [119] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Mittal 2012 [120] Yes Yes Yes Yes No No Yes No No No No 

Miura 2014 [121] No Yes Yes Yes Yes No No No No No No 

Moazedi-Fuerst 2015 [122] Yes Yes Yes No Yes Yes Yes Yes No Yes No 



Moore 2012 [123] No Yes Yes Yes No Yes Yes No Yes Yes Yes 

Moore 2013 [124] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Moore 2013 [125] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Moore 2015 [126] Yes Yes Yes Yes No Yes Yes No No Yes No 

Morrisroe 2014 [127] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Müller 2017 [128] Yes Yes Yes Yes No Yes Yes No No No Yes 

Nakamura 2018 [129] Yes Yes Yes Yes No No No No No Yes No 

Nakashita 2016 [130] No No Yes Yes Yes Yes Yes Yes Yes No Yes 

Nan 2014 [131] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Ninaber 2015 [132] No No No Yes No Yes No No Yes No Yes 

Noviani 2017 [133] No Yes Yes Yes Yes Yes Yes Yes Yes No Yes 

Odani 2012 [134] No Yes Yes No No No No Yes Yes No No 

Odani 2013 [135] Yes Yes Yes No Yes No No Yes No No No 

Okamoto 2016 [136] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Olewicz-Gawlik 2014 [137] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 

Osborn 2017 [138] Yes Yes Yes No Yes No Yes Yes Yes No Yes 



Owen 2016 [139] No No Yes Yes Yes No No Yes No Yes No 

Padiyar 2017 [140] Yes Yes Yes No No No No No No No No 

Patiwetwitoon 2012 [141] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Pauling 2018 [142] Yes Yes Yes No Yes No Yes Yes No No No 

Peelen 2017 [143] No Yes Yes No Yes No Yes Yes No No No 

Peelen 2017 [144] Yes Yes Yes No Yes No Yes Yes No No No 

Pernot 2012 [145] Yes Yes Yes Yes Yes No Yes Yes No Yes No 

Pinal-Fernandez 2014 [146] Yes Yes Yes Yes No No Yes No No No No 

Pinal-Fernandez 2015 [147] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Pinal-Fernandez 2016 [148] Yes Yes Yes Yes Yes No Yes Yes No No No 

Pontana 2016 [149] Yes Yes Yes No Yes No Yes Yes No Yes No 

Poormoghim 2014 [150] Yes Yes Yes Yes Yes No No Yes No No No 

Raslan 2016 [151] No No Yes No No Yes Yes No No No No 

Richardson 2014 [152] Yes Yes Yes Yes No No Yes No Yes No Yes 

Richardson 2016 [153] Yes Yes Yes Yes No Yes Yes No No No Yes 

Rolla 2016 [154] Yes Yes Yes No Yes No Yes Yes No No No 



Rotondo 2014 [155] Yes Yes Yes No Yes No Yes Yes No No No 

Rotondo 2016 [156] Yes Yes Yes Yes No No Yes No Yes No Yes 

Ryerson 2015 [157] No Yes Yes Yes No Yes No No Yes Yes Yes 

Saigusa 2017 [158] No Yes Yes No No No No No No No No 

Sakamoto 2015 [159] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Salaffi 2015 [160] Yes Yes Yes Yes No No Yes No Yes Yes Yes 

Salaffi 2016 [161] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Salazar 2016 [162] No No Yes No Yes Yes Yes Yes Yes No Yes 

Sanchez Cano 2017 [163] No Yes Yes No Yes Yes No Yes Yes No Yes 

Sanchez-Cano 2018 [164] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Sanges 2017 [165] Yes Yes Yes Yes No Yes Yes No Yes No Yes 

Sari 2017 [166] Yes Yes Yes Yes No No No No No Yes No 

Sari 2017 [167] Yes Yes Yes Yes No No No No No No No 

Saunders 2017 [168] No No Yes Yes Yes No No Yes No Yes No 

Sawicka 2017 [169] Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 

Sfriso 2012 [170] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Shadly 2013 [171] No Yes Yes No No No No No Yes Yes No 

Sharif 2012 [172] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Sharma 2016 [173] Yes Yes Yes Yes No No No No No No No 

Shenoy 2016 [174] Yes Yes Yes Yes Yes No No Yes No No No 

Shenoy 2017 [175] Yes Yes Yes No No No No No No No No 

Showalter 2018 [176] No Yes Yes Yes No No Yes No Yes No Yes 

Siegert 2016 [177] No Yes Yes No Yes No No Yes No No No 

Sosnovskaya 2015 [178] Yes Yes Yes Yes Yes Yes Yes Yes No No No 

Sousa 2016 [179] Yes Yes Yes No Yes No Yes Yes Yes Yes Yes 

Steele 2012 [180] Yes Yes Yes Yes Yes Yes No Yes Yes No Yes 

Suliman 2013 [181] Yes Yes Yes Yes No Yes Yes No Yes No Yes 

Takahashi 2013 [182] Yes Yes Yes No Yes No No Yes No Yes No 

Takei 2016 [183] No No Yes No No No No Yes No No No 

Takei 2018 [184] Yes Yes Yes No No Yes Yes No Yes Yes Yes 

Takekoshi 2015 [185] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Taniguchi 2013 [186] Yes Yes Yes No Yes No Yes Yes No Yes No 



Tardella 2017 [187] No Yes Yes Yes No No Yes No No No No 

Teixeira 2016 [188] Yes Yes Yes No No No Yes No No No No 

Thakkar 2012 [189] Yes Yes Yes Yes Yes No Yes Yes No No No 

Tiev 2014 [190] Yes No Yes Yes No Yes No No Yes No Yes 

Tomiyama 2016 [191] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Troy 2016 [192] Yes No Yes Yes No No No No No No No 

Truchetet 2011 [193] Yes Yes Yes Yes No Yes Yes No No Yes No 

Volkmann 2016 [194] No No Yes Yes Yes No No Yes No No No 

Volkmann 2017 [195] Yes Yes Yes Yes Yes Yes No Yes No Yes No 

Walkoff 2018 [196] Yes Yes Yes Yes Yes No Yes Yes No No No 

Wang 2016 [197] Yes Yes Yes No No No Yes No No Yes No 

Wangkaew 2014 [198] Yes Yes Yes Yes No Yes Yes No No Yes No 

Wangkaew 2016 [199] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Wangkaew 2016 [200] Yes Yes Yes Yes No Yes No No No Yes No 

Watanabe 2017 [201] No No Yes No Yes No Yes Yes No No No 

Weigold 2018 [202] Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 



Weigold 2018 [202] Yes Yes Yes No Yes Yes Yes Yes Yes No Yes 

Wilsher 2012 [203] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Winklehner 2012 [204] Yes Yes Yes Yes Yes No Yes Yes No Yes No 

Winstone 2016 [205] No Yes Yes No No No Yes No No No No 

Winstone 2016 [206] No Yes Yes No No No Yes No Yes Yes Yes 

Winstone 2018 [207] Yes Yes Yes No No Yes Yes No Yes Yes Yes 

Wodkowski 2015 [208] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Wu 2016 [209] No Yes Yes Yes No No Yes No No No Yes 

Wu 2017 [210] Yes Yes Yes Yes No Yes Yes No Yes Yes Yes 

Wu 2017 [211] No Yes Yes No Yes Yes Yes Yes Yes No Yes 

Xiao 2018 [212] No Yes Yes Yes Yes Yes Yes Yes No No No 

Yamaguchi 2017 [213]  No Yes Yes Yes Yes No Yes Yes Yes No Yes 

Yamakawa 2016 [214] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Yamakawa 2017 [215] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Yamakawa 2018 [216] Yes Yes Yes Yes Yes Yes Yes Yes No Yes No 

Yanaba 2013 [217] Yes Yes Yes No Yes Yes Yes Yes No Yes No 



Yanaba 2013 [218] Yes Yes Yes No Yes Yes Yes No No Yes No 

Yap 2016 [219] No Yes Yes No No No Yes No No No No 

Yilmaz 2012 [220] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Yilmaz 2014 [221] Yes Yes Yes Yes Yes No No No No No No 

Yilmaz 2014 [221] Yes Yes Yes No Yes Yes Yes Yes No Yes No 

Zamora 2008 [222] Yes Yes Yes No Yes No No No No No No 

Zamora 2013 [223] Yes Yes Yes Yes No Yes Yes Yes No No No 

Zanatta 2016 [224] Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 

Zhang 2013 [225] No Yes Yes No Yes Yes Yes Yes Yes No Yes 

Zhang 2016 [226] No Yes Yes No Yes No Yes Yes No No No 

Zhang 2018 [227] Yes Yes Yes Yes Yes No Yes Yes No No No 

Zhao 2016 [228] No Yes Yes Yes Yes No Yes Yes No No No 

Overall reporting 75.3% 91.9% 98.3% 48.9% 60.4% 50.6% 73.6% 58.7% 36.6% 46.4% 36.6% 
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