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Abstract 40 

Background 41 

PaO2/FIO2 (P/F) ratio has been used to define the severity of acute respiratory distress 42 

syndrome (ARDS) despite the controversy of its clinical utility. This systematic review 43 

and meta-analysis (SRMA) aimed to obtain summary estimates of predictive 44 

performance of the P/F ratio for predicting mortality in ARDS patients. 45 

Methods 46 

We included a study wherein the study population comprised ARDS patients in any 47 

clinical setting. Medline and Cochrane Central Registry of Controlled Trials were 48 

searched for all English language articles. We performed a SRMA on the accuracy of 49 

diagnostic prognostic tests using QUADAS-2 tool to evaluate the risk of bias. To pool the 50 

results, we applied the bivariate model and obtained summary point estimates of 51 

sensitivity and specificity with 95% CIs. 52 

Results 53 

Twenty-eight trials and 38270 patients were included in the meta-analysis. Most of the 54 
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study settings were in the intensive care units. The overall risk of bias was high. The 55 

pooled sensitivity of the P/F ratio in all included studies for a P/F ratio of 100 was 43.6% 56 

(95% CI, 36.9-50.5%) and the specificity was 71.1% (95% CI, 66.7-75.1%) and those for 57 

a P/F ratio of 200 were 83.2% (95% CI, 78.2-87.2%) and 26.2% (95% CI, 21.2-31.9%).  58 

Interpretation 59 

The P/F ratio had high sensitivity and moderate specificity at a P/F ratio of 200 and 100 60 

respectively., which supports the use of the P/F ratio for screening ARDS patients who 61 

are at risk of deterioration. 62 

Trial registration: The study was registered in UMIN with registration number 63 

000041058. 64 

 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 
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 73 

 74 

Introduction 75 

Acute respiratory distress syndrome (ARDS) is a condition of acute lung injury related 76 

to inflammation and is characterized by high pulmonary vascular permeability and a 77 

high amount of extrapulmonary water [1]. To evaluate ARDS severity, the PaO2/FIO2 78 

(P/F) ratio is commonly used in the clinical setting according to the Berlin definition, 79 

reported in 2012, and the P/F ratio is used to define ARDS severity [2]. Subsequently, 80 

the association between the severity of Berlin definition and prognosis has been 81 

evaluated in several studies [3-5]. In the Large Observational Study to Understand the 82 

Global Impact of Severe Acute Respiratory Failure study, the 28-day survival decreased 83 

with increasing severity of illness stratified by the Berlin definition [3]. Recently, a 84 

retrospective study conducted in Japan also suggested an association between P/F ratio 85 

and 30-day mortality [4]. 86 

However, another previous study showed that the severity of respiratory failure was not 87 

associated with patient mortality [6]. The original study of the Berlin Definition 88 

reported that the P/F ratio had a poor predictive value for mortality, with an area under 89 

the receiver operating curve of 0.577 (95% confidence interval [CI], 0.561-0.593) [2]. 90 
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Although the clinical utility of the P/F ratio remains controversial in literature, its 91 

predictive accuracy for mortality has not been systematically reviewed to the best of our 92 

knowledge. Determining the integrated prognostic accuracy between the P/F ratio and 93 

prognosis in ARDS patients may be useful in stratifying patients and allocating 94 

appropriate medical resources in emergency medicine and intensive care settings. 95 

The primary objective of the current study was to obtain summary estimates of predictive 96 

performance, including sensitivity and specificity, across studies of P/F ratio for the 97 

prediction of any type of mortality in patients diagnosed with ARDS. 98 

 99 

Methods 100 

We performed a systematic review and meta-analysis (SRMA) of studies on the 101 

accuracy of the prognostic tests. We adhered to the methodological standards outlined in 102 

the Handbook for Diagnostic Test Accuracy (DTA) Reviews of Cochrane [7] and used 103 

the Preferred Reporting Items for of Diagnostic Test Accuracy Studies (PRISMA-DTA) 104 

[8] for reporting our findings. The review protocol was prospectively registered with the 105 

University Hospital Medical Information Network Clinical Trials Registry (UMIN: 106 

000041058). The need for ethical approval and patient consent for analysis and 107 

publication was waived because of the nature of the SRMA 108 
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 109 

Study eligibility criteria 110 

We included a study wherein the study population comprised ARDS patients in any 111 

setting, including emergency departments, general hospital wards, and intensive care 112 

units (ICUs). The index test was the P/F ratio or oxygenation index. We included studies 113 

that involved adult patients (aged ≥18 years) and evaluated mortality. The reference 114 

standard for this study was the mortality rates reported in each study. We included all 115 

English-language abstracts and full-text articles describing retrospective and prospective 116 

observational studies as well as randomized and quasi-randomized controlled trials. We 117 

excluded case reports, case series, animal studies, and pediatric studies. We included 118 

only the study with more patients for studies that used the same database.  119 

 120 

Data source and search method 121 

We searched two electronic databases (MEDLINE and the Cochrane Central Register of 122 

Controlled Trials) for studies published before June 19, 2020. The search was conducted 123 

using the terms “respiratory distress syndrome,” “adult,” and “acute lung injury.” The 124 

details of the search strategy are reported in Supplement 1. In the first phase, study data 125 

were collected using Rayyan QCRI [9]. Titles were imported into Rayyan QCRI directly 126 
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from MEDLINE and the Cochrane Central Register of Controlled Trials, and duplicates 127 

were removed. In the first phase, two paired reviewers (S. Yoshimura and Y.S., S. 128 

Yoshitake and K.H.) independently screened the titles and abstracts of all the identified 129 

studies. Disagreements were resolved by consensus, and no third-party adjudication was 130 

necessary. In the second phase, two reviewers (S. Yoshimura and Y. S., S. Yoshitake and 131 

K.H., Y.O. and T.T.) independently applied the eligibility criteria to the full text of the 132 

selected articles from the first phase and reported the reasons for exclusion. 133 

Disagreements were resolved through discussion with a third reviewer. We needed to 134 

have a 2 × 2 table of true-positive, false-positive, true-negative, and false-negative 135 

results, either extracted from the original article or calculated from other available 136 

information from each study in the meta-analysis. We contacted authors for 2 × 2 table 137 

counts if we could not obtain the relevant values from the reported data. If the 138 

corresponding author did not respond after our attempts at contact, the study was 139 

excluded.  140 

 141 

Data extraction and quality assessment 142 

We used a pre-defined data collection form for study characteristics and outcome data, 143 

which were piloted on at least three studies in the review. Two review authors (S. 144 
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Yoshimura and Y.S., S. Yoshitake and K.H., Y.O., and T.T.) extracted data on study 145 

characteristics from the included studies. We extracted information on the following study 146 

characteristics: author information, year of publication, study design, eligibility criteria, 147 

number of patients included, mean or median age, threshold used for patient stratification 148 

by the P/F ratio, and mortality.  149 

We selected the shortest outcome if the study reported several outcomes. We also 150 

extracted or calculated predictive accuracy parameters (TP, FP, FN, and TN). Two 151 

investigators evaluated the risk of bias using the Quality Assessment Tool for Diagnostic 152 

Accuracy Studies-2 (QUADAS-2) tool [10], which is widely accepted and includes four 153 

risk of bias domains and three domains of applicability. 154 

 155 

Data Synthesis and Statistical Analysis 156 

Primary analysis 157 

We depicted the results of individual studies by plotting sensitivity and specificity 158 

estimates with 95% CIs on forest plots (ordered by the sensitivity of a P/F ratio of 200 159 

and specificity of a P/F ratio of 100) and visually assessing the heterogeneity. To pool the 160 

results, we applied the bivariate model and obtained summary point estimates of 161 

sensitivity and specificity with 95% CIs. We also presented a summary of the receiver-162 
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operating characteristic (SROC) curve.  163 

 164 

Sensitivity analysis 165 

Sensitivity analysis was performed as a post-hoc analysis to evaluate the robustness of 166 

the results. First, we performed the same analysis as the primary analysis among the 167 

studies that used the Berlin definition as the inclusion criteria for ARDS patients. Second, 168 

we performed the analysis among the studies that reported mortality as a short-term 169 

outcome (in-hospital, ICU, 28-day, and 30-day) because the short-term outcome was the 170 

relevant outcome, and mortality as the long-term outcome would be affected by factors 171 

that were not involved in the acute medical setting.  172 

 173 

Results 174 

Search results 175 

A total of 4055 studies were screened. Twenty-eight studies [2, 4, 5, 11-34] and 38270 176 

patients met the eligibility criteria and were included in the quality assessment (Figure 1).  177 

 178 

Study characteristics 179 

Of the included studies, 27 were cohort studies, and the remaining one study was a 180 
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randomized controlled trial. No case–control studies were included. The median sample 181 

size for all included studies was 401 patients (interquartile range, 193–988 patients). Most 182 

of the study settings were in the ICU. Patient characteristics, country, index test 183 

definitions, reference standards used in each study, and outcomes are summarized in Table 184 

1. The P/F ratio was evaluated on the day of ARDS diagnosis in 24 studies. The other 185 

time of evaluating the P/F ratio was one day after the day of diagnosis (one study), 24 h 186 

after the day of ARDS diagnosis (two studies), and 3 days after ARDS diagnosis (one 187 

study). For outcome measures, 16 studies analyzed in-hospital mortality, 6 studies 188 

evaluated ICU mortality, 2 studies evaluated 28-day mortality, 4 studies evaluated 30-day 189 

mortality, 2 studies evaluated 60-day mortality, 2 studies evaluated mortality, which was 190 

not defined, one study assessed 90-day mortality, and one study evaluated 100-day 191 

mortality.  192 

 193 

Quality assessment 194 

Quality assessments using the QUADAS-2 criteria are shown in Figure 2. One study 195 

(3.6%) had an unclear risk of bias in patient selection because the study included only 196 

patients with a P/F ratio of <173. One study (3.6%) had a high risk of bias in patient 197 

selection because the study excluded patients without data of mean airway pressure or 198 
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P/F ratio. 199 

Five studies (17.9%) had an unclear risk of bias in the index test because it was unknown 200 

whether the reference standard was blinded when the assessors interpreted the index test 201 

or whether the cut-off of the index test was prespecified or not. Twenty-four studies 202 

(85.7%) had an unclear risk of bias in the reference standard because it was unclear 203 

whether the reference standard was interpreted in a situation where the results of the index 204 

test were blinded. Details of the assessment of the risk of bias are shown in Figure 2. The 205 

overall risk of bias in the included studies was high because there was only one study 206 

with high risk of bias and 24 studies with unknown risk of bias.  207 

 208 

Results of Synthesis 209 

Primary analysis 210 

The pooled sensitivity of the P/F ratio across all included studies for a P/F ratio of 100 211 

was 43.6% (95% CI, 36.9-50.5%) and the specificity was 71.1% (95% CI, 66.7-75.1%). 212 

The pooled sensitivity of the P/F ratio across all included studies for a P/F ratio of 200 213 

was 83.2% (95% CI, 78.2-87.2%), and the specificity was 26.2% (95% CI, 21.2-214 

31.9%). Forest plots of the sensitivity and specificity of each cut-off P/F ratio are shown 215 

in Figure 3 (a P/F ratio of 100) and Figure 4 (a P/F ratio of 200). The SROC curves, 216 
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together with bivariate summary points of specificity and sensitivity, and their 95% 217 

confidence regions for the P/F ratio are shown in Figures 5 and 6. 218 

Sensitivity analysis 219 

We conducted a sensitivity analysis by publication year for the studies published after the 220 

Berlin definition was established. In this analysis, the sensitivity for a P/F ratio of 100 221 

was 43.1% (95% CI, 36.0-50.5%) and the specificity was 71.7% (95% CI, 66.8-76.1%). 222 

The sensitivity for a P/F ratio of 200 was 82.0% (95% CI, 76.5-86.4%) and the specificity 223 

was 27.9% (95% CI, 22.1-34.5%). We also conducted subgroup analysis for mortality as 224 

the short-term outcome: ICU, in-hospital, 28-day, and 30-day mortality. In this analysis, 225 

the sensitivity for a P/F ratio of 100 was 40.4% (95% CI: 33.1-48.2%) and the specificity 226 

was 72.6% (95% CI: 67.1-77.5%). The sensitivity for a P/F ratio of 200 was 82.0% (95% 227 

CI: 75.9-86.8%) and the specificity was 28.9% (95% CI: 23.0-35.7%). In addition, the 228 

sensitivity analysis was performed for mortality as the short-term outcome: ICU, in-229 

hospital, 28-day, and 30-day mortality. Among studies that used the Berlin definition as 230 

the inclusion criteria, the sensitivity for a P/F ratio of 100 was 41.5% (95% CI 34.0-231 

49.3%) and the specificity was 73.2% (95% CI: 67.3-78.4%). The sensitivity for an P/F 232 

ratio of 200 was 81.7% (95% CI: 75.2-86.9%) and the specificity was 29.7% (95% CI: 233 

23.5-36.8%). The forest plots and SROC curves, together with bivariate summary points 234 
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of specificity and sensitivity and their 95% confidence regions for the P/F ratio, are shown 235 

in the supplementary data.  236 

 237 

Interpretation 238 

Key observation 239 

We conducted a SRMA to evaluate the prognostic value of the P/F ratio for predicting 240 

mortality in adult patients with ARDS. The risk of bias in the included studies was high. 241 

With a P/F ratio of 100 as the cutoff, the sensitivity for predicting mortality was low and 242 

the specificity was moderate. Of note, with a P/F ratio of 200 as the cutoff, the sensitivity 243 

for predicting mortality was high, while the specificity was low. 244 

 245 

Strength of the study in comparison with previous studies 246 

This extensive review of the literature provides the best available assessment of the 247 

prognostic accuracy of the P/F ratio. An extensive search conducted in the PubMed and 248 

Cochrane databases did not reveal any existing systematic reviews and meta-analyses on 249 

the prognostic accuracy of the P/F ratio. To the best of our knowledge, this is the first 250 

SRMA of the prognostic value of the P/F ratio in ARDS patients. Another strength of our 251 

study is that we were able to collect and analyze a comprehensive set of studies in which 252 
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the P/F ratio and outcome could be evaluated, and we were able to show the integrated 253 

sensitivity and specificity of the P/F ratio rather than the single diagnostic performance 254 

of the P/F ratio in individual studies. As for the stratification of ARDS patients by the P/F 255 

ratio, which is also used in the Berlin definition, the sensitivity of a P/F ratio of 200 is 256 

relatively high, which may be useful for screening ARDS patients at high risk of death. 257 

The number of ICU beds, ventilators, and medical staff is limited, and appropriate 258 

allocation of medical resources may become possible based on the P/F ratio. In addition, 259 

the specificity of a P/F ratio of 100 was low, and prognosis should not be considered based 260 

on the P/F ratio alone. 261 

 262 

Future direction area of study 263 

The varying background characteristics and heterogeneity of ARDS patients in this study 264 

may have influenced the results; therefore to evaluate heterogeneity of these backgrounds 265 

for the results will be mandated in the future study. In the present study, a P/F ratio of 100 266 

as the cutoff for death was neither sensitive nor highly specific, which was the same as 267 

that in the subgroup analysis that focused on mortality as the short-term outcome and in 268 

the subgroup analysis of the study that used the Berlin definition. This may be due to the 269 

fact that the background diseases in ARDS in this study varied, and their heterogeneity 270 

may have affected the results. For example, in a study of ARDS after influenza infection 271 
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[31], the sensitivity and specificity were 72% and 45%, which were lower than those of 272 

other studies, and it is possible that the variation of the primary disease in each study 273 

affected the results. As another example, the median [interquartile range] SOFA score in 274 

the entire patient population in the study conducted by Fujishima et al. [33] was 9.0 [7.0-275 

13.0], whereas that in the study conducted by Song et al. [34] was 4.98 [4.65-5.30]. The 276 

severity of ARDS in the patients included in the individual studies differed, suggesting 277 

that differences in background disease and severity of illness may have affected the results 278 

because it influences spectrum bias. Lastly, the current review did not include literature 279 

on ARDS with coronavirus disease (COVID)-19, and further research is mandated on the 280 

performance of the P/F ratio in patients with COVID-19. 281 

 282 

Limitations 283 

First, we did not assess the heterogeneity of the prognostic accuracy of the P/F ratio within 284 

the study by primary causes of ARDS. The primary cause of ARDS varied in the studies 285 

included in this meta-analysis. Furthermore, some studies have not described the primary 286 

causes. Second, we searched only MEDLINE and the Cochrane Central Register of 287 

Controlled Trials and did not search for gray literature; therefore, there may have been 288 

omission in the selected literature.  289 
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 290 

Conclusions 291 

In conclusion, our SRMA found that the P/F ratio had poor sensitivity and moderate 292 

specificity at a P/F ratio of 100, whereas at a P/F ratio of 200, it was sensitive but poorly 293 

specific for mortality. Our findings support the continued use of a P/F ratio of 200 for 294 

screening patients with ARDS who are at risk of deterioration. 295 

 296 

List of abbreviations 297 

ARDS, acute respiratory distress syndrome; CI, confidence interval; COVID, coronavirus 298 

disease; DTA, diagnostic test accuracy; FP, false positive; FN, false negative; ICUs, 299 

intensive care units; P/F, PaO2/FIO2; PRISMA, Preferred Reporting Items for a 300 

Systematic Review and Meta-analysis; QUADAS-2: Quality Assessment tool for 301 

Diagnostic Accuracy Studies-2; SROC: summary of receiver-operating characteristic; 302 

TP: true positive; TN: true negative. 303 

 304 

Declarations 305 

Ethics approval and consent to participate 306 

Not applicable 307 



18 

 

 308 

Consent for publication  309 

Not applicable 310 

 311 

Availability of data and materials  312 

The data used for this meta-analysis were obtained from articles corresponding to the 313 

references in our list of references. 314 

 315 

Competing interests 316 

The authors declare that they have no competing interests. 317 

 318 

Funding 319 

Funding for obtaining the print of medical literature was provided by the Japanese ARDS 320 

Clinical Practice Guideline Committee. No other funding was provided.  321 

 322 

Authors' contributions 323 

Study design: All authors 324 

Literature Search: S. Yoshimura, K.H., Y.S., T.T., K.A., T.Y., S. Yoshitake, and Y.O. 325 



19 

 

Screening: S. Yoshimura, K.H., Y.S., T.T., S. Yoshitake, and Y.O. 326 

Data extraction: S. Yoshimura, K.H., Y.S., T.T., S. Yoshitake, and Y.O. 327 

Quality assessment: S. Yoshimura, K.H., Y.S., T.T., S.O., S. Yoshitake and Y.O.  328 

Analysis: S. Yoshimura and S.O.  329 

Writing the draft: S. Yoshimura and Y.O. 330 

All authors discussed the important intellectual content in the draft and revised the 331 

manuscript. All authors approved the final draft and agreed to be accountable for all 332 

aspects of the work in ensuring that questions related to the accuracy or integrity of any 333 

part of the work are appropriately investigated and resolved. 334 

 335 

Acknowledgements 336 

We thank all the members of the Japanese ARDS Clinical Practice Guideline Committee 337 

of the Japanese Society of Respiratory Care Medicine, the Japanese Respiratory Society, 338 

and the Japanese Society of Intensive Care Medicine. We also appreciate the librarian at 339 

Kyoto Prefectural University of Medicine Medical Library for developing the search 340 

strategy. 341 

 342 

Authors' information  343 



20 

 

1 Department of Preventive Services, School of Public Health, Kyoto University. 344 

2 Department of Minimally Invasive Surgical and Medical Oncology, Fukushima 345 

Medical University, Fukushima, Japan 3Emergency and Critical Care Center, Kyushu 346 

University Hospital 4Department of Anesthesiology, Nagoya University Graduate 347 

School of Medicine, Nagoya, Japan 5 Department of Intensive Care Medicine, Tokyo 348 

Medical and Dental University, Tokyo, Japan 6Division of Respiratory Medicine and 349 

Allergology, Department of Medicine, Showa University School of Medicine 350 

7Division of Pulmonary Medicine, Department of Medicine, Keio University School of 351 

Medicine,8Intensive Care Unit, Department of Anesthesiology, Jikei University School 352 

of Medicine, 9Department of Health Science, Kyushu University of Health and Welfare, 353 

10 Department of Primary Care and Emergency Medicine, Graduate School of Medicine, 354 

Kyoto University, Kyoto, Japan 355 

 356 

 357 

References 358 

1. Thompson BT, Chambers RC, Liu KD. Acute respiratory distress syndrome. N Engl 359 

J Med. 2017;377:562–72. 360 



21 

 

2. ARDS Definition Task Force, Ranieri VM, Rubenfeld GD, Thompson BT, et al. 361 

Acute respiratory distress syndrome: the Berlin Definition. JAMA. 2012;307:2526–362 

33. 363 

3. Bellani G, Laffey JG, Pham T, et al. Epidemiology, patterns of care, and mortality 364 

for patients with acute respiratory distress syndrome in intensive care units in 50 365 

countries. JAMA. 2016;315:788–800. 366 

4. Kamo T, Tasaka S, Suzuki T, et al. Prognostic values of the Berlin definition criteria, 367 

blood lactate level, and fibroproliferative changes on high-resolution computed 368 

tomography in ARDS patients. BMC Pulm Med. 2019;19:37. 369 

5. Hernu R, Wallet F, Thiollière F, et al. An attempt to validate the modification of the 370 

American-European consensus definition of acute lung injury/acute respiratory 371 

distress syndrome by the Berlin definition in a university hospital. Intensive Care 372 

Med. 2013;39:2161–70. 373 

6. Ferguson ND, Fan E, Camporota L, et al. The Berlin definition of ARDS: an 374 

expanded rationale, justification, and supplementary material. Intensive Care Med. 375 

2012;38:1573–82. 376 

7. Handbook for DTA reviews [Internet]. [cited 2021 May 10]. Retrieved from: 377 

https://methods.cochrane.org/sdt/handbook-dta-reviews 378 



22 

 

8. PRISMA [Internet]. [cited 2021 May 10]. Retrieved from: http://www.prisma-379 

statement.org/Extensions/DTA 380 

9. Ouzzani M, Hammady H, Fedorowicz Z,et al. Rayyan-a web and mobile app for 381 

systematic reviews. Syst Rev. 2016;5:210. 382 

10. Whiting PF, Rutjes AWS, Westwood ME, et al. QUADAS-2: a revised tool for the 383 

quality assessment of diagnostic accuracy studies. Ann Intern Med. 2011;155:529–384 

36. 385 

11. Knaus WA, Sun X, Hakim RB, et al. Evaluation of definitions for adult respiratory 386 

distress syndrome. Am J Respir Crit Care Med. 1994;150:311–7. 387 

12. Suchyta MR, Orme JFJ, Morris AH. The changing face of organ failure in ARDS. 388 

Chest. 2003;124:1871–9. 389 

13. Villar J, Pérez-Méndez L, López J, et al. An early PEEP/FIO2 trial identifies 390 

different degrees of lung injury in patients with acute respiratory distress syndrome. 391 

Am J Respir Crit Care Med. 2007;176:795–804. 392 

14. Meade MO, Cook DJ, Guyatt GH, et al. Ventilation strategy using low tidal 393 

volumes, recruitment maneuvers, and high positive end-expiratory pressure for 394 

acute lung injury and acute respiratory distress syndrome: A randomized controlled 395 

trial. JAMA. 2008;299:637–45. 396 



23 

 

15. Cooke CR, Kahn JM, Caldwell E, et al. Predictors of hospital mortality in a 397 

population-based cohort of patients with acute lung injury. Crit Care Med. 398 

2008;36:1412–20. 399 

16. Britos M, Smoot E, Liu KD, et al. The value of positive end-expiratory pressure and 400 

Fio₂ criteria in the definition of the acute respiratory distress syndrome. Crit Care 401 

Med. 2011;39:2025–30. 402 

17. Choi WI, Shehu E, Lim SY, et al. Markers of poor outcome in patients with acute 403 

hypoxemic respiratory failure. J Crit Care. 2014;29:797–802. 404 

18. Bhadade R, de’Souza R, Harde M, et al. Mortality predictors of ARDS in medical 405 

Intensive Care Unit of a tertiary Care Centre in a tropical country. J Assoc 406 

Physicians India. 2015;63:16–22. 407 

19. Chen W, Janz DR, Shaver CM, et al. Clinical characteristics and outcomes are 408 

similar in ARDS diagnosed by oxygen saturation/FIO2 ratio compared with 409 

PaO2/FIO2 ratio. Chest. 2015;148:1477–83. 410 

20. Laffey JG, Bellani G, Pham T, et al. Potentially modifiable factors contributing to 411 

outcome from acute respiratory distress syndrome: the LUNG SAFE study. 412 

Intensive Care Med. 2016;42:1865–76. 413 



24 

 

21. Bos LD, Schouten LR, Cremer OL, et al. External validation of the APPS, a new 414 

and simple outcome prediction score in patients with the acute respiratory distress 415 

syndrome. Ann Intensive Care. 2016;6:89. 416 

22. Villar J, Ambrós A, Soler JA, et al. Age, PaO2/FIO2, and plateau pressure score: A 417 

proposal for a simple outcome score in patients with the acute respiratory distress 418 

syndrome. Crit Care Med. 2016;44:1361–9. 419 

23. Chawla R, Mansuriya J, Modi N, et al. Acute respiratory distress syndrome: 420 

predictors of noninvasive ventilation failure and intensive care unit mortality in 421 

clinical practice. J Crit Care. 2016;31:26–30. 422 

24. Balzer F, Menk M, Ziegler J, et al. Predictors of survival in critically ill patients 423 

with acute respiratory distress syndrome (ARDS): an observational study. BMC 424 

Anesthesiol. 2016;16:108. 425 

25. Lai CC, Sung MI, Liu HH, et al. The ratio of partial pressure arterial oxygen and 426 

fraction of inspired oxygen 1 day after acute respiratory distress syndrome onset can 427 

predict the outcomes of involving patients. Medicine. 2016;95:e3333. 428 

26. Neuschwander A, Lemiale V, Darmon M, et al. Noninvasive ventilation during acute 429 

respiratory distress syndrome in patients with cancer: trends in use and outcome. J 430 

Crit Care. 2017;38:295–9. 431 



25 

 

27. Kallet RH, Zhuo H, Ho K, et al. Lung injury etiology and other factors influencing 432 

the relationship between dead-space fraction and mortality in ARDS. Respir Care. 433 

2017;62:1241–8. 434 

28. DesPrez K, McNeil JB, Wang C,et al. Oxygenation saturation index predicts clinical 435 

outcomes in ARDS. Chest. 2017;152:1151–8. 436 

29. Bellani G, Laffey JG, Pham T, et al. Noninvasive ventilation of patients with acute 437 

respiratory distress syndrome. Insights from the LUNG SAFE study. Am J Respir 438 

Crit Care Med. 2017;195:67–77. 439 

30. Shen Y, Cai G, Gong S, et al. Interaction between low tidal volume ventilation 440 

strategy and severity of acute respiratory distress syndrome: a retrospective cohort 441 

study. Crit Care. 2019;23:254. 442 

31. Chan MC, Chao WC, Liang SJ, et al. First tidal volume greater than 8 mL/kg is 443 

associated with increased mortality in complicated influenza infection with acute 444 

respiratory distress syndrome. J Formos Med Assoc. 2019;118:378–85. 445 

32. Chinh LQ, Manabe T, Son DN, et al. Clinical epidemiology and mortality on 446 

patients with acute respiratory distress syndrome (ARDS) in Vietnam. PLOS ONE. 447 

2019;14:e0221114. 448 



26 

 

33. Fujishima S, Gando S, Saitoh D, et al. Demographics, treatments, and outcomes of 449 

acute respiratory distress syndrome: the focused outcomes research in emergency 450 

care in acute respiratory distress syndrome, sepsis, and trauma (FORECAST) study. 451 

Shock. 2020;53:544–9. 452 

34. Song M, Liu Y, Lu Z, et al. Prognostic factors for ARDS: clinical, physiological and 453 

atypical immunodeficiency. BMC Pulm Med. 2020;20:102. 454 

 455 

Figure Legends 456 

Figure 1  457 

Flow diagram of the literature selection process. 458 

Figure 2  459 

Risk of bias assessment for individual studies. 460 

Figure 3  461 

Forest plots showing the sensitivity and specificity of the P/F ratio (cutoff 100) in the 18 462 

included studies. 463 

Figure 4 464 

Forest plots showing the sensitivity and specificity of the P/F ratio (cutoff 100) in the 20 465 

included studies. 466 
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Figure 5 467 

Summary of the receiver-operating characteristic (SROC) curve with summary point 468 

estimates of sensitivity and specificity with 95% confidence intervals (CIs) for a P/F ratio 469 

of 100. 470 

Figure 6 471 

Summary of the receiver-operating characteristic (SROC) curve with summary point 472 

estimates of sensitivity and specificity with 95% confidence intervals (CIs) for a P/F ratio 473 

of 200. 474 
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Figures

Figure 1

Flow diagram of the literature selection process.
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Risk of bias assessment for individual studies.



Figure 3

Forest plots showing the sensitivity and speci�city of the P/F ratio (cutoff 100) in the 18 included studies.

Figure 4

Forest plots showing the sensitivity and speci�city of the P/F ratio (cutoff 100) in the 20 included studies.



Figure 5

Summary of the receiver-operating characteristic (SROC) curve with summary point estimates of
sensitivity and speci�city with 95% con�dence intervals (CIs) for a P/F ratio of 100.



Figure 6

Summary of the receiver-operating characteristic (SROC) curve with summary point estimates of
sensitivity and speci�city with 95% con�dence intervals (CIs) for a P/F ratio of 200.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Table1PF.xlsx

Supplement1Protocol.docx

Supplement2.docx

https://assets.researchsquare.com/files/rs-1042756/v2/47abbbd63e276711ca15a975.xlsx
https://assets.researchsquare.com/files/rs-1042756/v2/a14fb64090beb256d2cb7107.docx
https://assets.researchsquare.com/files/rs-1042756/v2/954de9920def9f48254fa027.docx

