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Clinical Question Box 17 

Is antifibrotic therapy recommended for patients with Progressive Pulmonary Fibrosis (PPF)? 18 

Antifibrotic therapy is advised for individuals diagnosed with PPF. The combination of 19 

Nerandomilast with Nintedanib, as well as Nintedanib monotherapy, demonstrated the most 20 

significant potential in reducing the decline in forced vital capacity, as evidenced by high-certainty 21 

evidence. Monotherapy with Pirfenidone and Nerandomilast also exhibited effectiveness, albeit 22 

with moderate-certainty evidence. However, no treatment was found to significantly lower all-23 

cause mortality or elevate the risk of serious adverse events. 24 

  25 
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Abstract 26 

Introduction: Progressive pulmonary fibrosis (PPF) is a form of interstitial lung disease 27 

characterized by irreversible fibrotic progression and deteriorating lung function. Although 28 

antifibrotic agents approved for idiopathic pulmonary fibrosis (IPF) are used in PPF, their 29 

comparative efficacy and safety remain unclear. 30 

Methods: A Bayesian network meta-analysis (NMA) was conducted following Preferred 31 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) NMA guidelines. 32 

Randomized controlled trials (RCTs) assessing oral antifibrotic agents, including Nintedanib, 33 

Pirfenidone, and Nerandomilast, in PPF were identified from major databases up to May 2025. 34 

The outcomes assessed included alterations in forced vital capacity (FVC), all-cause mortality, and 35 

serious adverse events (SAEs). Treatments were ranked using surface under the cumulative 36 

ranking curve (SUCRA) values. 37 

Results: Four RCTs (n = 1,209) were incorporated into the analysis. The combination of 38 

Nintedanib with both low-dose and high-dose Nerandomilast (NRD_LN and NRD_HN) 39 

demonstrated the greatest efficacy in reducing FVC decline compared to placebo, with mean 40 

differences (MDs) of 200 mL (95% confidence interval [CI]: 133 to 268) and 185 mL (95% CI: 41 

117 to 253), respectively. Nintedanib monotherapy followed, with an MD of 107 mL (95% CI: 65 42 

to 149). Combination therapies that included Nerandomilast were more effective than either 43 

Nerandomilast or Nintedanib monotherapy but did not surpass the efficacy of Pirfenidone. None 44 

of the treatments significantly reduced all-cause mortality or increased SAEs, and no regimen 45 

demonstrated a clear safety advantage. Pirfenidone demonstrated the lowest odds ratios for 46 

mortality (OR = 0.29; 95% CI, 0.03–2.30) and serious adverse events (OR = 0.69; 95% CI, 0.35–47 

1.40), although these differences were not statistically significant. 48 
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Conclusion: Antifibrotic therapies demonstrated efficacy in slowing FVC decline among patients 49 

with PPF, with Nintedanib, either used alone or in combination with Nerandomilast, showing the 50 

highest efficacy. These findings support the use of antifibrotics in PPF and emphasize the need for 51 

future head-to-head trials and long-term outcome assessments. 52 

Keywords: Progressive Pulmonary Fibrosis, antifibrotic therapy, Nintedanib, Pirfenidone, 53 

Nerandomilast, network meta-analysis 54 
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Introduction 56 

Interstitial lung disease (ILD) refers to a wide array of lung disorders characterized by 57 

inflammation and fibrosis of the lung interstitium.1 The causes of ILD include connective tissue 58 

diseases, drug-induced lung injury, hypersensitivity pneumonitis, and occupational exposures such 59 

as pneumoconiosis. Among these, idiopathic interstitial pneumonias (IIPs) are ILDs with no 60 

identifiable cause, with idiopathic pulmonary fibrosis (IPF) being the most common subtype.2 IPF 61 

is associated with a poor prognosis due to the progressive nature of fibrosis, which ultimately 62 

results in respiratory failure. It has been acknowledged that ILDs not classified as IPF may also 63 

demonstrate similar clinical characteristics, such as worsening fibrosis despite standard treatment. 64 

This recognition has led to the development of concepts like progressive fibrosing interstitial lung 65 

disease (PF-ILD).3 Since 2022, the term progressive pulmonary fibrosis (PPF) has been adopted 66 

to describe this clinical phenotype, which is characterized by relentless fibrotic progression, 67 

worsening respiratory symptoms, and declining lung function, regardless of the underlying ILD 68 

subtype.4 69 

PPF is increasingly recognized as a major cause of respiratory-related illness and death.5 A 70 

systematic review and physician survey reported that the prevalence of PF-ILDs ranges from 2.2 71 

to 20.0 per 100,000 individuals in Europe, reaching as high as 28.0 per 100,000 in the United 72 

States.6 Additionally, it is estimated that 18 to 41.7% of patients with non-IPF interstitial lung 73 

diseases eventually develop a progressive fibrotic phenotype, with a median survival duration from 74 

symptom onset to death ranging from approximately 61 to 80 months.7,8 Patients in this group 75 

frequently experience a deteriorating quality of life, frequent exacerbations, increased 76 

hospitalizations, and a survival trajectory approaching that of IPF.9 Given that fibrotic progression 77 

is usually irreversible and does not respond well to immunosuppressive therapy alone, there is a 78 
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critical need for targeted antifibrotic strategies in this population.10 Both IPF and many cases of 79 

PPF exhibit the histologic and radiologic hallmarks of UIP, including patchwork fibrosis, 80 

fibroblastic foci, and honeycomb changes, and both are characterized by relentless progression of 81 

fibrosis with a generally poor prognosis if left untreated.11 82 

In response to this unmet clinical need, antifibrotic agents originally developed for IPF 83 

have been evaluated in patients with PPF. Nintedanib, a tyrosine kinase inhibitor, demonstrated 84 

efficacy in slowing the decline of lung function in the INBUILD trial, which subsequently led to 85 

its approval for PF-ILD.12 Additionally, Pirfenidone has been investigated in trials involving 86 

unclassifiable fibrosing ILD and various PPF phenotypes, although the results have been 87 

inconsistent.13 More recently, Nerandomilast, a phosphodiesterase 4B inhibitor, has shown 88 

promise in mitigating the decline of forced vital capacity (FVC) and reducing the risk of 89 

exacerbations.14 However, the variability in study designs, patient populations, background 90 

therapies, and outcome measures across these trials make direct comparisons of treatment efficacy 91 

challenging. 92 

Given the heterogeneity of existing trials, a comprehensive evidence synthesis is 93 

imperative to guide treatment decisions. Traditional meta-analyses fall short due to the lack of 94 

direct comparisons among antifibrotic agents. Network meta-analysis (NMA) addresses this gap 95 

by integrating direct and indirect evidence to simultaneously compare multiple treatments. This 96 

systematic review and NMA aim to evaluate the efficacy and safety of oral antifibrotic agents, 97 

including Nintedanib, Pirfenidone, and Nerandomilast, in adults with PPF, thereby providing a 98 

ranked hierarchy to facilitate evidence-based clinical decision-making. 99 

  100 
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Methods 101 

Protocol and Registration 102 

This review followed the Preferred Reporting Items for Systematic Reviews and Meta-103 

Analyses (PRISMA) guidelines and the PRISMA extension statement for NMA.15,16 The protocol 104 

was prospectively registered in a public database, specifically the University Hospital Medical 105 

Information Network (UMIN000058009).17 106 

Eligibility Criteria 107 

Studies were included if they met the following criteria: (1) adults (≥ 18 years) diagnosed 108 

with PPF or PF-ILDs other than IPF, based on international guidelines; (2) use of oral antifibrotic 109 

agents such as Pirfenidone, Nintedanib, or Nerandomilast, with or without background standard 110 

therapy; and (3) randomized controlled trials (RCTs) reporting of efficacy or safety outcomes. Th 111 

exclusion criteria are presented here: (1) subgroup analyses without additional relevant data; (2) 112 

observational studies, case series, or non-comparative trials; (3) combination therapies where the 113 

effects of individual agents could not be identified; and (4) antifibrotic therapy used exclusively in 114 

specified connective tissue disease-associated ILDs. 115 

Information Sources and Search Strategy 116 

A systematic search was conducted across four electronic databases: PubMed, Embase, 117 

Web of Science, and the Cochrane Library, encompassing records from their inception to May 20, 118 

2025. The search strategy employed free text terms related to the disease (“Progressive Pulmonary 119 

Fibrosis,” “progressive fibrosing interstitial lung disease,” “PPF,” or “PF ILD”), the interventions 120 

(“pirfenidone,” “nintedanib,” “nerandomilast,” or “antifibrotic”), and the study design 121 
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(“randomized controlled trial,” “RCT,” or “randomised”). Detailed search strategies for each 122 

database are presented in Table S1. 123 

Selection Process and Data Collection 124 

Two independent reviewers (Y.T. and M.K.) screened the titles and abstracts of the 125 

retrieved articles, followed by a full-text review of potentially eligible studies. Any discrepancies 126 

were resolved through discussion or consultation with a third reviewer (H.K.). The PRISMA flow 127 

diagram summarizes the study selection process (Figure S1). Data extraction was independently 128 

performed by the same two reviewers using a standardized form, which captured study 129 

characteristics (author, year, location, sample size, duration), patient details (age, sex, baseline 130 

FVC, diagnostic criteria), interventions, comparators, and outcomes. Any disagreements were 131 

resolved by consensus or with the involvement of a third reviewer. 132 

Outcomes 133 

The efficacy of individual antifibrotic agents and specified combination therapies was 134 

compared across multiple studies. The primary outcome was initially defined as the absolute 135 

change in FVC (in milliliters) from baseline at 52 weeks. However, a study of pirfenidone with a 136 

maximum follow-up of 42 weeks was also included, as it was the only study eligible for inclusion 137 

in the network meta-analysis. All-cause mortality and serious adverse events (SAEs) were 138 

analyzed irrespective of the follow-up duration. 139 

Effect Measures 140 

A Bayesian random-effects NMA was performed using the gemtc package in R (version 141 

4.3.1), employing a Markov Chain Monte Carlo approach. Four chains were run for 100,000 142 

iterations each, following a burn-in period of 10,000 iterations. Model convergence was assessed 143 
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using the Gelman–Rubin diagnostic, with values below 1.05 deemed acceptable. For the change 144 

in FVC, mean differences (MDs) and standard deviations (SDs) were analyzed. Log Odds Ratios 145 

(ORs) with 95% confidence intervals (CIs) were calculated for all-cause mortality and SAEs. SDs 146 

were derived from standard errors, CIs, or p-values when necessary. Treatments were directly and 147 

indirectly compared using a placebo as a common comparator. The surface under the cumulative 148 

ranking curve (SUCRA) was calculated to rank the efficacy of treatments. Statistical heterogeneity 149 

in pairwise comparisons was assessed using the I² statistic, while network inconsistency was 150 

evaluated using node-splitting models. Subgroup and sensitivity analyses were performed to 151 

investigate potential sources of heterogeneity. 152 

Risk of Bias and Certainty Assessment 153 

Publication bias was assessed using funnel plots and Egger’s regression test. The risk of 154 

bias for the included RCTs was assessed using the Cochrane Risk of Bias 2.0 tool. The certainty 155 

of the evidence was evaluated using the GRADE framework adapted for NMA, considering risk 156 

of bias, inconsistency, indirectness, imprecision, and publication bias for each comparison. 157 

  158 
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Results 159 

Study Selection and Characteristics 160 

A total of 1,086 records were identified through searches conducted on PubMed, Embase, 161 

Web of Science, and the Cochrane Library. After removing 117 duplicates, 901 records were 162 

screened by title and abstract. Out of 68 full-text articles that were reviewed, 64 were excluded 163 

based on the established eligibility criteria (Figure S1). Four RCTs were included in the final 164 

qualitative and quantitative synthesis (Table 1).12,18-20 These studies examined antifibrotic 165 

therapies in patients with PF-ILD or PPF, excluding those with IPF. The sample sizes for each 166 

treatment group ranged from 127 to 393. The average age of participants varied from 63.4 to 68.8 167 

years, with males comprising 53.7 to 59.1% of the population. The interventions included 168 

Pirfenidone, Nintedanib, and Nerandomilast at different doses. The follow-up periods for these 169 

studies ranged from 24 to 52 weeks. Nerandomilast dose groupings were pre-specified. 170 

FVC Decline 171 

The network graph illustrating the included studies is presented in Figure 1A. Six treatment 172 

strategies were compared against a placebo, including low-dose Nerandomilast (NRD_L), high-173 

dose Nerandomilast (NRD_H), low-dose Nerandomilast combined with Nintedanib (NRD_LN), 174 

low-dose Nerandomilast combined with Pirfenidone (NRD_LP), as well as monotherapies of 175 

Nintedanib and Pirfenidone, all aimed at reducing the decline in FVC. Direct comparisons are 176 

depicted in Figure 2A, where NRD_LN demonstrated the greatest effect with an MD of 200 mL 177 

(95% CI: 130 to 270), followed by NRD_HN with an MD of 190 mL (95% CI: 120 to 250), and 178 

Nintedanib with an MD of 110 mL (95% CI: 65 to 150).  179 
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Table 2 presents a summary of the NMA results. All active treatments demonstrated greater 180 

efficacy than placebo in mitigating the decline of FVC, although the difference observed for 181 

Pirfenidone did not achieve statistical significance. The combination therapies NRD_LN and 182 

NRD_HN outperformed Nerandomilast monotherapy at both low and high doses, with MDs of 183 

128 mL (95% CI: 46 to 211), 141 mL (95% CI: 59 to 224), 113 mL (95% CI: 46 to 211), and 126 184 

mL (95% CI: 43 to 209), respectively. Furthermore, NRD_LN and NRD_HN exhibited greater 185 

effectiveness than Nintedanib, with MDs of 93 mL (95% CI: 40 to 148) and 78 mL (95% CI: 24 186 

to 132), respectively. However, neither combination demonstrated superiority over Pirfenidone 187 

monotherapy. The SUCRA-based ranking of FVC preservation (Figure S2) identified NRD_LN 188 

(0.935) and NRD_HN (0.877) as the top-performing treatments, followed by Nintedanib (0.576), 189 

Pirfenidone (0.422), NRD_L (0.375), NRD_H (0.297), and placebo (0.019). Egger’s test revealed 190 

no significant publication bias (p = 0.89), and no heterogeneity was observed (I² = 0%). 191 

All-Cause Mortality 192 

The network graph depicting the included studies is shown in Figure 1B. Four treatment 193 

strategies, NRD_L, NRD_H, Nintedanib, and Pirfenidone, were compared with placebo in 194 

reducing all-cause mortality. Direct comparisons are presented in Figure 2B. Pirfenidone 195 

demonstrated the most pronounced effect with an OR of 0.29 (95% CI: 0.03 to 2.30), followed by 196 

NRD_H (OR: 0.44; 95% CI: 0.08 to 2.60), NRD_L (OR: 0.62; 95% CI: 0.11 to 3.60), and 197 

Nintedanib (OR: 0.68; 95% CI: 0.11 to 4.00). 198 

Table S2 provides the log ORs from the NMA for reducing all-cause mortality. No 199 

treatment strategy demonstrated a clear advantage over the others, and none was significantly 200 

superior to placebo. The ranking of effectiveness based on SUCRA values is illustrated in Figure 201 

S3. The SUCRA values were 0.751 for Pirfenidone, 0.661 for NRD_H, 0.469 for NRD_L, 0.436 202 
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for Nintedanib, and 0.183 for placebo. Egger’s test indicated no evidence of publication bias (p = 203 

0.83), and no heterogeneity was detected (I² = 0%). 204 

Serious Adverse Events 205 

The network graph illustrating the included studies that evaluated SAEs is shown in Figure 206 

1C. Six treatment strategies, NRD_L, NRD_H, NRD_LN, NRD_HN, Nintedanib, and Pirfenidone, 207 

were compared with placebo. Direct comparisons are presented in Figure 2C. Pirfenidone 208 

demonstrated the most significant effect with an OR of 0.69 (95% CI: 0.35 to 1.40), followed by 209 

NRD_H (OR 0.71; 95% CI: 0.32 to 1.60), NRD_L (OR 0.78; 95% CI: 0.35 to 1.70), Nintedanib 210 

(OR 0.96; 95% CI: 0.44 to 2.10), NRD_LN (OR 0.99; 95% CI: 0.44 to 2.20), and NRD_HN (OR 211 

1.30; 95% CI: 0.55 to 2.80). 212 

Table 3 presents the log ORs from the NMA for reducing SAEs. No treatment strategy 213 

exhibited a significant advantage over others, nor was nay treatment evidently inferior to placebo. 214 

The SUCRA-based ranking of effectiveness is shown in Figure S4. The SUCRA values were 0.740 215 

for Pirfenidone, 0.711 for NRD_H, 0.629 for NRD_L, 0.438 for Nintedanib, 0.417 for NRD_LN, 216 

0.365 for placebo, and 0.199 for NRD_HN. Egger’s test indicated no evidence of publication bias 217 

(p = 0.28), and heterogeneity was not observed (I² = 0%). 218 

Risk of Bias and Certainty of Evidence 219 

One study was identified as having a high risk of bias due to incomplete outcome data and 220 

selective reporting, while another was classified as having an unclear risk of bias due to incomplete 221 

data. The remaining two studies were considered to have a low risk of bias. The certainty of 222 

evidence was rated as high for Nintedanib across all outcomes, while other treatment strategies 223 
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were rated as moderate, primarily downgraded due to imprecision. Overall, the findings support 224 

the efficacy of antifibrotic agents in comparison to placebo. 225 

  226 
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Discussion 227 

This systematic review and NMA evaluated the relative efficacy and safety of oral 228 

antifibrotic therapies for patients with PPF. The analysis demonstrated that all active treatments 229 

were more effective than placebo in attenuating FVC decline, an established marker of disease 230 

progression. Among the treatments, NRD_LN, NRD_HN, and Nintedanib exhibited the most 231 

substantial effects. While Pirfenidone also indicated a potential benefit, it did not achieve statistical 232 

significance. Notably, NRD_LN and NRD_HN treatment regimens demonstrated superiority over 233 

Nerandomilast monotherapy, suggesting that multiple therapeutic options may offer benefits in 234 

stabilizing lung function across the treatable patient demographic. These findings are consistent 235 

with previous trials that established the efficacy of Nintedanib in PPF, while also offering new 236 

insights by highlighting the potential value of Nerandomilast combined with existing agents.21,22 237 

In contrast, Pirfenidone’s lack of statistical significance diverges from earlier studies, possibly 238 

reflecting differences in study populations or the design of trials with small sample sizes. The 239 

inclusion of NRD-based regimens, which have not been previously synthesized in comparative 240 

analyses, represents a novel contribution to the evolving therapeutic landscape for PPF. 241 

Regarding comparative performance, the SUCRA-based rankings revealed modest 242 

distinctions among the treatment strategies. NRD_LN and NRD_HN consistently ranked highest 243 

in preserving FVC, followed by Nintedanib and Pirfenidone. However, the combination therapies 244 

did not demonstrate statistical superiority over conventional monotherapies with Pirfenidone. 245 

Nerandomilast monotherapy, at both low and high doses, exhibited lower potential efficacy in 246 

attenuating FVC decline compared to established monotherapies. These findings highlight the 247 

nuanced differences between monotherapy and combination regimens, emphasizing the need for 248 

further pharmacodynamic and clinical validation prior to the routine recommendation of 249 
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combination antifibrotic therapies. In clinical practice, the choice of antifibrotic agent should also 250 

be guided by individual patient characteristics, comorbidities, and the tolerability profile of each 251 

drug.23 252 

Despite the promising effects observed on lung function, none of the interventions 253 

conferred statistically significant reductions in all-cause mortality or the incidence of SAEs. 254 

Although numerical trends suggested lower mortality and SAE rates with pirfenidone and NRD_H, 255 

the wide and overlapping confidence intervals indicate substantial uncertainty. These findings 256 

highlight a common challenge in PPF: slowing physiological decline, as measured by FVC, does 257 

not necessarily equate to improved survival or reduced morbidity within the observed timeframe. 258 

FVC, while a standard endpoint in interstitial lung disease trials, has limitations as a surrogate 259 

marker. It reflects changes in lung volume but may not fully capture outcomes such as quality of 260 

life, symptom burden, or extrapulmonary complications. Improvements in FVC over the short-to-261 

medium term may not directly translate into long-term survival benefits if disease mechanisms 262 

persist. SUCRA rankings offer a probabilistic comparison of treatments and can inform clinical 263 

decision-making when interpreted alongside safety, tolerability, and patient context. However, in 264 

the absence of statistically significant pairwise differences, these rankings should be viewed 265 

cautiously, as they reflect both effect magnitude and precision rather than definitive superiority. 266 

Several limitations warrant consideration. The analysis was limited by the small number 267 

of eligible RCTs, with only four studies meeting the inclusion criteria. These trials differed in 268 

patient populations, interventions, and sample sizes, reducing the precision of pooled estimates 269 

and the scope for meaningful comparisons. Furthermore, most had relatively short follow-up 270 

periods (24–52 weeks), which may not adequately capture longer-term outcomes such as mortality, 271 

disease exacerbations, or sustained safety signals. Additionally, one trial was identified as having 272 
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a high risk of bias, and the certainty of evidence for most outcomes was downgraded due to 273 

imprecision. The reliance on indirect comparisons and the absence of head-to-head trials between 274 

specific regimens further limit the strength of comparative inferences.  275 
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Conclusion 276 

Antifibrotic agents play a significant role in decelerating disease progression in PPF, 277 

thereby extending their established role beyond IPF. Both monotherapy and combination therapy 278 

demonstrated varying degrees of efficacy. These findings highlight the importance of 279 

individualized treatment strategies and underscore the need for future trials to directly compare 280 

agents, assess optimal sequencing or combination approaches, and incorporate patient-centered 281 

outcomes to guide long-term disease management. 282 

 283 

  284 
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 366 

Table 1: Characteristics of enrolled studies 367 

Author Criteria Treatment  Cases Age 
(years) 

Male 
(%) 

Follow-
up 

Behr et al. 
2021 PF-ILD Pirfenidone vs Placebo 64 vs 63 63.4 

(9.9) 
75 

(59.1%) 48w 

Flaherty et 
al. 2019 

PF-ILD Nintedanib vs Placebo 332 vs 331 65.8 
(9.8) 

356 
(53.7%) 

52w 

Maher et al. 
2020 PF-ILD Pirfenidone vs Placebo 127 vs 126 68.8 

(9.7) 
139 

(54.9%) 24w 

Maher et al. 
2025 PPF 

Nerandomilast high vs 
Nerandomilast low vs Placebo 

391 vs 393 vs 
392 

66.4 
(10) 

654 
(55.6%) 52w 

PF-ILD: progressive fibrosing interstitial lung disease; PPF: Progressive Pulmonary Fibrosis; vs: 368 
versus 369 

  370 
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Table 2: Network meta-analysis in reducing FVC 371 

NRD_LN -15 
(-88, 58) 

-93 
(-148, -40) 

-120 
(-262, 21) 

-113 
(-197, -30) 

-141 
(-224, -59) 

-200 
(-268, -133) 

15 
(-58, 88) NRD_HN -78 

(-132, -24) 
-105 

(-248, 37) 
-128 

(-211, -46) 
-126 

(-209, -43) 
-185 

(-253, -117) 
93 

(40, 148) 
78 

(24, 132) Nintedanib -27 
(-159, 105) 

-35 
(-98, 28) 

-48 
(-111, 15) 

-107 
(-149, -65) 

120 
(-21, 262) 

105 
(-37, 248) 

27 
(-105, 159) Pirfenidone -8 

(-141, 124) 
-21 

(-153, 112) 
-80 

(-204, 45) 
128 

(46, 211) 
113 

(30, 197) 
35 

(-28, 98) 
8 

(-124, 141) NRD_L -13 
(-74, 49) 

-72 
(-119, -25) 

141 
(59, 224) 

126 
(43, 209) 

48 
(-15, 111) 

21 
(-112, 153) 

13 
(-49, 74) NRD_H -59 

(-106, -12) 
200 

(133, 268) 
185 

(117, 253) 
107 

(65, 149) 
80 

(-45, 204) 
72 

(25, 119) 
59 

(12, 106) Placebo 

 372 

NRD_HN: High-dose Nerandomilast combined with Nintedanib; NRD_LN: Low-dose 373 
Nerandomilast combined with Nintedanib; NRD_H: High-dose Nerandomilast monotherapy; 374 
NRD_L: Low-dose Nerandomilast monotherapy 375 

 376 

  377 
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Table 3: Log odds ratio of serious adverse events 378 

Pirfenidone 0.03 
(-1.01, 1.08) 

0.12 
(-0.91, 1.17) 

0.32 
(-0.68, 1.34) 

0.36 
(-0.7, 1.42) 

0.37 
(-0.31, 1.06) 

0.6 
(-0.47, 1.66) 

-0.03 
(-1.08, 1.01) NRD_H 0.09 

(-0.71, 0.88) 
0.29 

(-0.82, 1.4) 
0.32 

(-0.82, 1.48) 
0.34 

(-0.47, 1.13) 
0.56 

(-0.58, 1.7) 
-0.12 

(-1.17, 0.91) 
-0.09 

(-0.88, 0.71) NRD_L 0.2 
(-0.9, 1.3) 

0.24 
(-0.9, 1.38) 

0.25 
(-0.55, 1.04) 

0.48 
(-0.67, 1.61) 

-0.32 
(-1.34, 0.68) 

0.03 
(-1.01, 1.08) 

-0.2 
(-1.3, 0.9) Nintedanib 0.04 

(-1.1, 1.15) 
0.05 

(-0.72, 0.81) 
0.27 

(-0.85, 1.38) 
-0.36 

(-1.42, 0.7) 
-0.32 

(-1.48, 0.82) 
-0.24 

(-1.38, 0.9) 
-0.04 

(-1.15, 1.1) NRD_LN 0.01 
(-0.81, 0.82) 

0.23 
(-0.59, 1.04) 

-0.37 
(-1.06, 0.31) 

-0.34 
(-1.13, 0.47) 

-0.25 
(-1.04, 0.55) 

-0.05 
(-0.81, 0.72) 

-0.01 
(-0.82, 0.81) Placebo 0.23 

(-0.59, 1.02) 
-0.6 

(-1.66, 0.47) 
-0.56 

(-1.7, 0.58) 
-0.48 

(-1.61, 0.67) 
-0.27 

(-1.38, 0.85) 
-0.23 

(-1.04, 0.59) 
-0.23 

(-1.02, 0.59) NRD_HN 

 379 

NRD_HN: High-dose Nerandomilast combined with Nintedanib; NRD_LN: Low-dose 380 
Nerandomilast combined with Nintedanib; NRD_H: High-dose Nerandomilast monotherapy; 381 
NRD_L: Low-dose Nerandomilast monotherapy 382 
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Figure 1: Network graph of enrolled studies 384 

 385 

A: Forced Vital Capacity; B: All-Cause Mortality; C: Serious Adverse Events; NRD_HN: High-386 
dose Nerandomilast combined with Nintedanib; NRD_LN: Low-dose Nerandomilast combined 387 
with Nintedanib; NRD_H: High-dose Nerandomilast monotherapy; NRD_L: Low-dose 388 
Nerandomilast monotherapy 389 
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Figure 2: Direct comparison of the studies 391 

 392 

A: Forced Vital Capacity; B: All-Cause Mortality; C: Serious Adverse Events; NRD_HN: High-393 
dose Nerandomilast combined with Nintedanib; NRD_LN: Low-dose Nerandomilast combined 394 
with Nintedanib; NRD_H: High-dose Nerandomilast monotherapy; NRD_L: Low-dose 395 
Nerandomilast monotherapy 396 

 397 


