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 55 

1.Definition of terms 56 

1.1.Clinical Response and Treatment failure 57 
Clinical response is determined in cases in which all the below endpoints have been satisfied. 58 
Treatment failure is determined in  the other cases. 59 

1) Antimicrobial administration is concluded by day 15 after the start of antimicrobial 60 
administration.  61 

2) Chest radiograph obtained within 24 hours following the conclusion of antimicrobial 62 
administration shows no worsening as compared to the radiograph obtained at the start of the 63 
therapy.  64 

3) Blood test and chest radiograph are assessed on day 7 after the conclusion of treatment 65 
and show no signs or symptoms of pneumonia.  66 

4) Antimicrobial agent administration due to pneumonia is not resumed after the treatment 67 
period.  68 

 69 

1.2.The coverage of initial antibiotic therapy 70 

The true inflammatory bacterium is identified as the bacterium found to be in detectable amounts 71 
via pre-treatment sputum culture + amounts exceeding that amount. Cases in which the 72 
antimicrobial selected is found to be sensitive to all true inflammatory bacteria detected via 73 
sputum culture will be considered as cases in which the coverage of initial antibiotic therapy is 74 
complete. 75 

1.3.De-escalation 76 
The de-escalation is determined as follow: 77 

1)  replacing a broad-spectrum antibiotic with another with narrow-spectrum 78 
2)  stopping the element of antibiotic combination therapy. 79 
 80 

1.4.Abbreviation 81 
VAP：Ventilator-associated pneumonia 82 
MRSA: Methicillin-resistant Staphylococcus aureus 83 
mCPIS: modified Clinical pulmonary infection score 84 
APACHE II: Acute physiology and chronic health evaluation II 85 
SOFA: Sequential organ failure assessment 86 
CRP: C-reactive protein 87 
PCT: Procalcitonin 88 
AST: Aspartate aminotransferase 89 
ALT: Alanine aminotransferase 90 

91 
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 92 

2.Methods 93 

2.1.Objective 94 
The objective of this study is to investigate whether the therapeutic outcomes of antibiotic therapy 95 
based on Gram staining findings are non-inferior to the therapies recommended by the ATS/IDSA 96 
Guidelines by comparing the therapeutic outcomes of this method with those obtained through the 97 
use of the recommended treatments.。 98 

 99 

2.2.Type and Design of the Study 100 

2.2.1.Outcome Measures 101 

2.2.1.1.Primary Outcome Measures 102 
Clinical Response of VAP 103 

 104 

2.2.1.2.Secondary Outcome Measures 105 
・Whether anti-MRSA agent was used; whether anti-P. aeruginosa type antimicrobial agent was 106 
used.  107 
・Coverage of initial antibiotic therapy: The true inflammatory bacterium is identified as the 108 
bacterium found to be in detectable amounts via pre-treatment sputum culture + amounts 109 
exceeding that amount. Cases in which the antimicrobial selected is found to be sensitive to all 110 
true inflammatory bacteria detected via sputum culture will be considered as cases in which the 111 
coverage of initial antibiotic therapy is complete.  112 
・Whether death occurred by day 28.  113 
・Whether the Gram staining performed by the physician matched the anticipated inflammatory 114 
bacterium identified via the Gram staining performed by the microbiology laboratory staff.  115 
・Number of Ventilator-free days by day 28. 116 
・Whether continuous renal replacement therapy was performed. 117 
・Period of antimicrobial therapy.  118 
・Whether de-escalation occurred.  119 
・Whether the blood culture results match the sputum culture results. 120 
・Renal dysfunction onset: During the period up to day 7 after the conclusion of treatment, 121 
creatinine increase of at least 1.5× over baseline will be defined as renal dysfunction 122 
・Thrombocytopenia: Moderate cases defined as platelet count decrease between at least 30% 123 
and less than 50% of baseline up to 7 days after antibiotic administration conclusion and severe 124 
cases defined as decreases of 50% or more. 125 
・Onset of other adverse events: Illnesses such as liver damage, diarrhea, skin rash, and 126 
convulsions whose symptoms occur by day 7 after the conclusion of treatment. 127 

 128 

2.2.2.Study design 129 
Multicenter, open-label, randomized, non-inferiority trial. 130 

131 



5 

 

 132 

2.2.3.Study Outline 133 

The subject’s or the proxy’s desire to participate in this study will be confirmed and their 134 
consent obtained upon admission to the ICUs.  135 

Patients in whom VAP with a mCIPS of 5 or higher occur and artificial ventilator management 136 
is required within 48 hours will be identified. Stochastic minimization randomization will be 137 
performed on these subjects based on the following stratification factors: facility, whether the 138 
patient suffers from chronic occlusive pulmonary disease, whether there is a history of antibiotic 139 
treatment up to the point of VAP onset, head trauma, and post-cardiac arrest syndrome. They will 140 
then be allocated to either the Gram stain-guided therapy group or the Guidelines-based therapy 141 
group. Neither group will be blinded.  142 

Those in the Gram stain-guided therapy group will be categorized as GPC chain, GPC cluster, 143 
GPB, or GNR based on the Gram staining findings. Using sputum obtained via intratracheal 144 
aspiration prior to the start of treatment, Gram staining will be performed, and the findings 145 
evaluated by the attending physician or microbiology staff. In cases of GPC chain or GPB, a non-146 
pseudomonal beta-lactam antibiotics will be administered in appropriate doses for at least 7 days. 147 
In cases of GPC cluster, an anti-MRSA agent will be administered in appropriate doses for at least 148 
7 days. In cases of GNR an anti-pseudomonal agent will be administered in appropriate doses for 149 
at least 7 days. In cases in which both GPC cluster and GNR are detected, an anti-MRSA agent 150 
and an anti-pseudomonal agent will be administered in combination. Cases of other combinations 151 
will be treated using the broadest spectrum monotherapy indicated by the fixed algorithm (GPC 152 
chain + GNR: anti-pseudomonal agent, GPB + GNR: anti-pseudomonal agent, GPC chain + GPC 153 
cluster: anti-MRSA agent, GPB + GPC cluster: anti-MRSA agent).  154 

In cases in which the microbe cannot be identified using Gram staining, combined therapy 155 
comprising anti-MRSA agent and anti-pseudomonal agent will be administered.  156 

Subjects in the Guidelines-based therapy group will be administered combination therapy 157 
comprising anti-MRSA agent and anti-pseudomonal agent for at least 7 days.  158 

In cases in which an ant-pseudomonal agent is administered, the antibiograms of each 159 
participating facility will be assessed every six months and the top 1 or 2 anti-microbials that 160 
show the highest degree of sensitivity to P. aeruginosa will be selected.  161 

The anti-microbial doses will be adjusted according to renal function. Vancomycin will be 162 
subjected to therapeutic drug monitoring and adjusted so that the trough value is between 10 and 163 
20 µg/mL. 164 

Both groups will undergo sputum culture prior to the start of treatment. In cases in which 165 
sensitivity to the inflammatory bacteria is identified by the sputum culture, the attending 166 
physician may decide to switch the anti-microbial agent. In such cases, anti-microbial therapy will 167 
be monitored to ensure that the total period during which anti-microbial agents are administered is 168 
at least 7 days.  169 

After the 7-day treatment period has elapsed, antibiotic treatment may be discontinued at the 170 
discretion of the attending physician.  171 

 172 
 173 
 174 
 175 
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2.2.4.Schedule 200 

 
Admission to 

ICUs 

Ventilator 

management 

at least 48 h. 

 

Start Therapy On-going 
Therapy 

Conclusion 

Day 7 after 

therapy 

conclusion  

Day 28 after 

therapy start 

Day 1 Day 2 Day 4 Day 6 Day 8 Day 14 Day 7-14 Day 14-21 Day 28 

Consent obtained ○           

Patient enrollment  ○          

Patient background data 

obtained 
  ○         

mCPIS assessment   ○         

Gram staining findings 

assessment 
  ○         

Sputum culture    ○         

Blood culture   ○         

Blood test for 

inflammatory response 

assessment 

  ○ ○ ○ ○ ○ ○ ○ ○  

Blood test for adverse 

event assessment 
  ○ ○ ○ ○ ○ ○ ○ ○  

SOFA score   ○ ○ ○ ○ ○ ○    

Assessment of 

continuous renal 

replacement period  

 

        ○   

Assessment of clinical 

response 
         ○  

Assessment of 

inflammatory bacteria 

coverage 

        ○   
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Assessment of the type, 

dose, period of 

administration of 

antimicrobial  

        ○   

Assessment of 

ventilator management 

period 

          ○ 

Assessment of survival           ○ 

Assessment of adverse 

events  
   ○ ○ ○ ○ ○ ○ ○  

 201 

 202 
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2.3.Target Number of Subjects and Rationale 204 

2.3.1.Target number of subjects 205 
The number of target subjects is 200 (Standard group: 100, Gram-stain group: 100). 206 

 207 

2.3.2.The rationale for setting the target number 208 
Based on the results of observational studies, the clinical response cure rate in the Standard 209 

group is estimated to be 67.8%1). Further, we have taken into consideration the non-inferiority 210 
margins utilized by past non-inferiority trials in the field of intensive care.2) The Type I error is 211 
set at 5% and Type II error is set at 20%. The non-inferiority margin is set at 20%. Thus, the 212 
number of subjects required for a detection rate of 80% is 172. As we have estimated that 213 
approximately 10% of the subjects will be disqualified owing to missing data and other 214 
problems, we have set the target number of subjects as 200. 215 

 216 

3.Handling of Cases and Data 217 

3.1.Case Management 218 

3.1.1.Analysis Set 219 

3.1.1.1.Safety Analysis Set (SAS) 220 
SAS: Patient population that participated in the study and was assigned to one of the 221 

treatment groups (regardless of whether it was administered the test drug) 222 

3.1.1.2.Effectiveness Analysis Set 223 

FAS   (Full Analysis Set) 224 
Patient population that participated in this study, was assigned into one of the treatment 225 
groups and then after receiving antibiotic treatment for at least the duration of the 226 
treatment period, was able to be evaluated using the primary evaluation items specified 227 
in the study protocol (regardless of the type of antibiotic). 228 

 This corresponds to the ITT (Intention-to-treat population). 229 

PPS    (Per Protocol Set) 230 
 Patient population that participated in the study, was assigned to one of the treatment 231 

groups, received the treatment specified in the study protocol and was able to be 232 
evaluated using the primary evaluation items. 233 

 234 

FAS and PPS were used as the analysis groups for the primary and secondary analyses, 235 

respectively. 236 
 237 

3.2.Data Management 238 

3.2.1.Items Related to Time Lag 239 
① Blood test during observation period, SOFA score 240 

The value taken from 0 to 1 day after the evaluation date was considered the 241 
measurement value during the observation period. 242 
 243 

② Evaluation of clinical response 244 
This includes data taken between 3 days before and 7 days after the evaluation date. In 245 
situations where there was overlapping data, data taken on a date that was close to the 246 
date when a clinical effect was evaluated, was used. 247 

 248 

 249 
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 250 

4.Details of Statistical Analysis Plan 251 
 252 

4.1.Investigation of Backgrounds 253 

4.1.1.Patient flow diagram 254 

 255 

 256 

 257 

＊A breakdown of the number of cases is shown separately (Figure 2). 258 

 259 

 260 

 261 

 262 

 263 

 264 

 265 

 266 

 267 

 268 

 269 

 270 

4.1.2.Background Information 271 

Items: The following patient backgrounds 272 
Analysis Group(s): FAS 273 
Purpose: The purpose is to determine the ranking of the sample by compiling and classifying the 274 

background of each group. 275 
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Indicated by: Categorical data: number of cases, percentages 276 
Continuous data: averages, S.D., maximum, minimum, median  277 
The rankings of the samples were determined by compiling and classifying the 278 
following patient backgrounds as a whole and by group:  279 
age, sex, name of disease when admitted into the ICU (trauma, sepsis, after 280 
cardiopulmonary resuscitation, etc.), mCPIS, presence or absence of complications 281 
(chronic heart failure, maintenance dialysis, cirrhosis of the liver, chronic respiratory 282 
disease, diabetes, immunosuppressive status), history of antibiotic treatment from the 283 
period of initial hospitalization to assignment into a treatment group, ICU admission 284 
period before entry (≥5 days, <5 days), presence or absence of sepsis or septic shock 285 
and acute kidney as well as APACHE II and SOFA. 286 
 287 

4.2.Primary Analysis of Effectiveness 288 

4.2.1.Comparison of clinical response between groups 289 
Item(s)  : Clinical response 290 

     Analysis Group(s): FAS and PPS 291 
Analysis  : Normal theory test for binomial proportions 292 
Time Period : 7 days after completion of pneumonia treatment 293 
Purpose  : Verification of non-inferiority and superiority 294 
Significance Level: One-sided 2.5%  295 
Estimations  : Two-sided 95% confidence interval of differences between groups 296 

  Determination of non-inferiority and superiority:  297 
In a normal theory test, two-sided 95% confidence intervals for the difference (μ2-298 
μ1) between the ratios of the clinical responses are calculated. If the upper limit of 299 
the confidence interval does not exceed 20%, non-inferiority is verified. Furthermore, 300 
after non-inferiority is verified, if it is confirmed that the upper limit of the 301 
confidence interval does not exceed 0%, then it is determined that superiority has 302 
been verified. In this analysis, H1: μ1> μ2-20% was tested against H0: μ1 ≦ μ2-303 
20%. Furthermore, during the verification of superiority, H1: μ1> μ2 was tested 304 
against H0: μ1 ≦ μ2. Here, μ1 is the ratio of the Gram-stain group and μ2 is the ratio 305 
of the guideline group. 306 

Indicated by   : Number of cases and percentages 307 
 308 
 309 

4.3.Secondary Analysis of Effectiveness 310 

4.3.1.Items related to antibiotic treatment 311 

4.3.1.1.Comparison of anti-MRSA agent use between groups 312 
Item(s) : Inter-group comparison of anti-MRSA agent use 313 
Analysis Group(s): FAS 314 
Test(s) : χ2 test 315 
Significance Level: Two-sided 5％ 316 
Estimations : Dose rates and 95% confidence intervals 317 
Indicated by : Number of cases and percentages 318 

 319 

 320 

4.3.1.2.Comparison of anti-pseudomonal agent use between groups 321 
Item(s) : Inter-group comparison of anti-pseudomonal agent use 322 
Analysis Group(s): FAS 323 
Test(s) : χ2 test  324 
Significance Level: Two-sided 5％ 325 
Estimations : Dose rate and 95% confidence intervals 326 
Indicated by : Number of cases and percentages 327 
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 329 

4.3.1.3.Comparison of coverage of initial antibiotic therapy between groups 330 
Item(s) : Inter-group comparison of antibiotic treatment periods 331 
Analysis Group(s): FAS 332 
Test(s) : Wilcoxon rank-sum test 333 
Significance Level: Two-sided 5％ 334 
Estimations : Medians and IQRs (interquartile range) of antibacterial treatment periods) 335 
Indicated by : Median and IQR(interquartile range) values  336 

 337 

4.3.1.4.Comparison of antibiotic treatment periods between groups 338 
Item(s) : Inter-group comparison of antibiotic treatment periods 339 
Analysis Group(s): FAS 340 
Test(s)  : Wilcoxon rank-sum test 341 
Significance Level: Two-sided 5％ 342 
Estimations  : Medians and IQRs (interquartile range) of antibacterial treatment periods) 343 
Indicated by : Median and IQR(interquartile range) values 344 
 345 
 346 

4.3.1.5.Comparison of de-escalation between groups 347 
Item(s) : Inter-group comparison of de-escalation 348 
Analysis Group(s): FAS 349 
Test(s) : χ2 test 350 
Significance Level: Two-sided 5％ 351 
Estimations : De-escalation rates and 95% confidence intervals 352 
Indicated by : Number of cases and percentages 353 

 354 

 355 

4.3.2.Items Related to Medical Test Values 356 
4.3.2.1. Items related to blood test values 357 

Item(s)  : Inflammation markers (CRP, PCT) 358 
Analysis Group(s) : FAS and PPS 359 
Scale  : Measured value  360 
Time Period : Observation Period 361 
Test(s)   : (Inter-group) Two-sample t-test of differences for the amount of change 362 

or rate of change during the observation period  363 
 (Intra-group) One-sample t-test for the amount of change or rate of 364 
change during the observation period 365 

Significance Level : Two-sided 5% 366 

Indicated by  : Mean and SD (standard deviation) values  367 

 368 

 369 
4.3.2.2. Items related to scores 370 

Items  : SOFA 371 
Analysis Group(s) : FAS and PPS 372 
Scale  : Measured value 373 
Time Period : Observation Period 374 
Test(s) : (Inter-group) Two-sample t-test for differences in the amount of change 375 

or rate of change during the observation period 376 
 (Intra-group) One-sample t-test for the amount of change or rate of 377 
change during the observation period 378 
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Significance Level : Two-sided 5％ 379 

Indicated by : Mean, SD (standard deviation), median and IQR (interquartile range) 380 

values  381 

 382 

 383 
4.3.2.3. Items related to Gram staining 384 

Item(s) : Estimation of pathogenic bacteria using Gram staining and evaluation of 385 
consistency between culture results 386 

Analysis Group(s): FAS 387 
Test(s) : Kappa Values 388 
Significance Level : None 389 
Estimations : Kappa Values 390 
Indicated by : Number of matched cases and matching rate 391 

 392 

 393 

4.3.3.Items Related to Patient Outcomes  394 
4.3.3.1. Comparison of 28-day mortality between groups 395 

Item(s)  : Inter-group comparison of 28-day mortality 396 
Analysis Group(s): FAS and PPS 397 
Test(s) : Log-rank test 398 
Significance Level: Two-sided 5％ 399 
Estimations : Kaplan-Meier estimates and 95% confidence intervals 400 
Indicated by : Number of case deaths within the 28-day period, and mortality rates 401 

 402 

 403 
4.3.3.2. Comparison of the number of 28-day ventilator free days between groups 404 

Item(s)    : Inter-group comparison of the number of 28-day ventilator free days  405 
Analysis Group(s) : FAS and PPS 406 
Test(s) : Wilcoxon rank-sum test 407 
Significance Level : Two-sided 5％ 408 
Estimations : Median and IQR (interquartile range) values for the number of ventilator 409 
free days 410 
Indicated by : Median and IQR (interquartile range) values  411 

 412 
   413 

4.4.Safety Analysis 414 

4.4.1.Incidence Rate of Side Effects 415 
Item(s) : Side Effects (renal dysfunction, thrombocytopenia, diarrhea, rash, 416 

convulsions) 417 
Analysis Group(s): SAS 418 
Test(s) : None conducted  419 
Estimations : Incidence Rates and 95% confidence intervals 420 
Indicated by : Number of cases that experienced side effects, and incidence rates 421 

 422 

 423 

4.5.Subgroup Analysis 424 
Items : Primary and Secondary Evaluation Items 425 
Analysis Group(s): FAS 426 
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Methods : The primary and secondary evaluation items were analyzed according to 427 
the following subgroups. 428 

 429 
    For main analyses (primary evaluation items only) 430 
  1) History of antibiotic treatment from the period of initial hospitalization to 431 

assignment into a treatment group 432 
  2) At the time of assignment into a treatment group, time period spent in the ICU 433 

is 5 days or more or less than 5 days 434 
  3) Presence or absence of COPD 435 
  4) Presence or absence of head trauma  436 
  5) Post-cardiac arrest syndrome 437 
  6) Presence or absence of sepsis  438 
  7) Presence or absence of AKI (KDIGO classification Stage I or higher) 439 
  8) APACHE II of 20 or more or less than 20 440 

  441 
   For exploratory analyses (optional) 442 
 1)Geckler classification of suctioned sputum of 4 or more or less than 4  443 

2)Classification based on Gram staining results (GPC cluster, GNR, GPC cluster 444 
+ GNR) 445 

 3)Presence or absence of immunosuppression 446 
 4)Presence or absence of de-escalation 447 

5)Classification based on sites where Gram staining was performed (Bedside or 448 
Microbiological laboratory) 449 

 450 
  451 

 452 

4.6. Other 453 

Other analyses were performed as needed. 454 
 455 
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