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SUMMARY: 23 

Here, we present a protocol for a study comparing the efficacy, safety, and delivery of 24 

olive-oil-based 3CB and soybean-oil-based CoB formulations in adults requiring parenteral 25 

nutrition. The results revealed that olive-oil-based 3CBs is non-inferior and well tolerated 26 

compared to soybean formulations. 27 

 28 

ABSTRACT: 29 

Limited evidence exists to precisely estimate efficacy and safety differences between parenteral 30 

nutrition (PN) prepared using olive-oil-based three-chamber bags (3CBs) and soybean-oil-based 31 

compounded bags (CoBs) in hospitalized adult patients. We designed a multicenter, randomized, 32 

prospective, open-label, noninferiority protocol to compare the efficacy, safety, and distribution 33 

of olive-oil-based 3CBs and soybean-oil-based CoB formulations in adult Chinese patients 34 

requiring PN during surgical intervention. Subjects were randomized to receive either one of the 35 

study treatments using an interactive voice or web-based recognition system in accordance with 36 

the randomization code. Randomization was further stratified based on the study site and 37 

surgical category. Both treatment groups received similar amounts of calories and protein. In 38 

addition, the two study treatments contained a similar composition of the amino-acid 39 

component. The only difference between the two PN formulations was the lipid constitution. 40 

The duration of administration of study treatments was a minimum of 5 days up to a maximum 41 

of 14 days after the surgical procedure. The primary efficacy endpoint was serum prealbumin 42 

levels on day 5 of the study. Noninferiority was proved if the anti-log of the lower bound of the 43 

95% confidence interval (CI) of the treatment difference was at least 0.80. Other efficacy 44 
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measures included treatment preparation time; duration to achieve tolerability of oral nutrition; 45 

associated infectious complications; length of hospitalization; and laboratory assessment of 46 

markers of nutrition, inflammation, metabolism, and oxidative stress. A total of 458 patients 47 

were enrolled in the study. The results showed that olive-oil-based 3CBs were non-inferior to 48 

soybean-based CoBs, besides being well tolerated. The infection rate was found to be 49 

significantly lower in the olive-oil-based 3CB group. Thus, this study may be used as a reference 50 

for future research on lipid emulsion and 3CBs. 51 

 52 

INTRODUCTION: 53 

Parenteral nutrition is an essential component of overall therapy for a wide spectrum of 54 

indications, such as major gastrointestinal surgery, transient enteral intolerance, severe burns, 55 

coma; or for use in critically ill patients. Improvements in intravenous (IV) nutritional 56 

formulations and knowledge advancement regarding the implementation of therapy allow the 57 

safe and clinically efficacious administration of IV nutrition. These characteristics are particularly 58 

important in a metabolically stressed patient1. 59 

 60 

Parenteral nutrition is commonly administered to patients by mixing nutrients that are 61 

compounded in the hospital pharmacy. Compounding total parenteral nutrition solutions from 62 

individual components is a multi-step, time-intensive process associated with a greater risk of 63 

human error. Recently, triple-chamber bag (3CB) systems have been developed in which 64 

individual components are separated by nonpermanent breakable seals. The contents of a 3CB 65 

include a glucose solution, an amino-acid solution, a lipid emulsion, with or without electrolytes. 66 

Prior to administration, the seal separating the various components of the 3CB is broken, 67 

enabling the components of the chambers to be admixed. The advantages offered by the 3CB 68 

includes increased physio-chemical shelf life of components, reduction the extent of 69 

contamination during preparation, and cutting down on the steps required in the preparation of 70 

a PN product2.  71 

 72 

Lipid emulsion is an important ingredient in a PN formula; it can produce different clinical 73 

effects, depending upon the constituent fatty acids. Soybean-oil-based lipid emulsions primarily 74 

consist of long-chain linoleic acid (ω-6 polyunsaturated fatty acid [ω-6 PUFA]), which is mainly 75 

proinflammatory. Experimental data suggest that ω-6 PUFA-rich lipid emulsions may amplify the 76 

inflammatory response during stress and traumatic conditions, as well as increasing the 77 

infection rate3. On the other hand, olive-oil-based lipid emulsions, which consist of long-chain 78 

oleic acid (ω-9 monounsaturated fatty acids, [ω-9 MUFAs]), have a neutral response on the 79 

immune system3,4. Substituting soybean-oil-based ω-6 PUFAs with olive-oil-based ω-9 MUFAs 80 

can make the PN safe and further widen its clinical application5,6. However, there are limited 81 

clinical data in this connection.  82 

 83 

Therefore, the present study aims to evaluate the rate of infections in two different lipid 84 

emulsions that varied in the content of linoleic acid, in addition to having the primary objective 85 

of assessing the safety and efficacy of 3CBs compared to CoBs for delivering PN. The assessment 86 

was carried out in adult hospitalized patients scheduled to undergo surgery for whom enteral 87 

nutrition was either not possible, inadequate, or inadvisable. 88 



 89 

PROTOCOL: 90 

 91 

For this prospective, randomized, multicenter, active-controlled, parallel-group investigational 92 

trial, the Ethics Committees of Shanghai Sixth People’s Hospital approved the study protocol. 93 

 94 

1. Patient recruitment and enrollment 95 

 96 

1.1. Recruit patients as per the inclusion criteria specified in the protocol. Seek informed 97 

consent from patients and perform screening assessments not more than 3 days prior to the 98 

scheduled surgery. 99 

 100 

1.2. Randomize enrolled subjects to one of the two study treatments (olive-oil-based 3CBsor 101 

soybean-oil-based CoBs), based on the randomization schedule.  102 

 103 

1.2.1. Randomize subjects undergoing surgery who were not scheduled for preoperative PN 104 

after a surgical procedure (Figure 1). Randomize subjects undergoing surgery and who were 105 

scheduled for preoperative PN prior to the surgery (Figure 2). Randomize subjects who were not 106 

scheduled to undergo surgery if they meet the enrollment criteria (Figure 3). 107 

 108 

1.2.2. Do not blind the data management personnel, biostatistician, and/or the personnel at 109 

the central laboratory for the assignment of study treatment. 110 

 111 

1.3. Unblind the designated pharmacist for the preparation of the study treatment. Enter the 112 

blinded data into the database. Reveal the treatment group assignments after the database 113 

lock. 114 

 115 

NOTE: For this study, the study treatment assignment was delegated to the site pharmacist. 116 

 117 

1.4. Perform the allocation of patient numbers using an interactive voice-recognition 118 

system/interactive web-based recognition system (IVRS/IWRS) according to the randomization 119 

code contained in the randomization list. 120 

 121 

1.4.1. Stratify randomization by study site and surgical category (no surgery, 122 

medium-complexity, and high-complexity, i.e. each type of surgery is categorized based on the 123 

complexity and the length of surgery) within each study site. In addition, specify the block size 124 

in the randomization code algorithm. 125 

 126 

2. Study population 127 

 128 

2.1. Inclusion criteria 129 

 130 

2.1.1. Enroll subjects into the study if all the following criteria are met: 131 

 132 



2.1.1.1. Ensure that the subject is male or female aged 18 to 80 years. 133 

 134 

2.1.1.2. Ensure that the subject is inpatient but hospitalized for fewer than 14 days prior to 135 

enrollment in the study. 136 

 137 

2.1.1.3. Ensure that the subject requires PN because enteral nutrition was not feasible, 138 

inadequate, or inadvisable 139 

 140 

2.1.1.4. Ensure that the subject is capable of completing at least 5 days of study treatment and 141 

having a functional visible peripheral vein for IV delivery of PN. 142 

 143 

2.2. Exclusion criteria 144 

 145 

2.2.1. Exclude subjects from the study if any of the following criteria are met: 146 

 147 

2.2.1.1. Exclude if the patient has a life expectancy of fewer than 6 days from the start of study 148 

treatment, as determined by the investigator. 149 

 150 

2.2.1.2. Exclude if the patient has established hypersensitivity to the individual constituents of 151 

any of the study treatments. 152 

 153 

2.2.1.3. Exclude if the patient has used forbidden medications (e.g., glucocorticosteroids or 154 

antitumor chemotherapeutic agents) within 30 days prior to enrollment in the study. 155 

 156 

2.2.1.4. Exclude patients with a confirmed clinically relevant serious condition that prevents 157 

inclusion in the study (e.g., congestive heart failure with New York Heart Association class IV) or 158 

severe renal insufficiency without adequate compensation (e.g., hemofiltration, hemodialysis, 159 

or peritoneal dialysis), etc. or known chronic active hepatitis, alanine aminotransferase 160 

(ALT) >4x upper limit of normal (ULN), aspartate aminotransferase (AST) >4x ULN; total serum 161 

bilirubin >2x ULN; history of human immunodeficiency virus infection 162 

 163 

2.2.1.5. Exclude patients with confirmed inborn abnormalities related to the metabolism of 164 

amino acids (e.g., phenylketonuria, maple syrup urine disease, homocystinuria, or tyrosinemia, 165 

etc.), severe dyslipidemia with triglyceride level >2x ULN or >4.52 mM (>400 mg/dL). 166 

 167 

2.2.1.6. Exclude patients with severe hyperglycemia; serum glucose levels >20 mM (>360 168 

mg/dL); and with clinically relevant abnormalities of plasma electrolytes, such as sodium (<130 169 

mM or >150 mM), potassium (<3.0 mM or >5.5 mM), magnesium (<0.70 mM or >1.10 mM), 170 

calcium (<2.0 mM or >3.0 mM), or phosphorus (<0.96 mM or >1.62 mM). 171 

 172 

2.2.1.7. Exclude pregnant and lactating patients. 173 

 174 

2.2.1.8. Exclude patients previously enrolled in the current study, or who participated in a study 175 

of any investigational drug or device concurrently or within 30 days before enrollment in this 176 



study. 177 

 178 

2.2.1.9. Exclude for any reason, as per the investigator’s opinion, that renders the subject 179 

unsuitable for the trial. 180 

 181 

2.3. Removal of patients from therapy or assessment 182 

 183 

2.3.1. Discontinuation of study treatment/early release from study 184 

 185 

2.3.1.1. Exclude patients who do not continue to meet the inclusion and exclusion criteria after 186 

surgery (assessed either in the recovery room or just after transfer to the surgical ward). 187 

 188 

2.3.1.2. Exclude and consider the patient discontinued if any enrolled patient who, continued 189 

the study after surgery, and for whom study treatment was prematurely terminated (i.e., 190 

completion of <5 full days of post-surgery study treatment). 191 

 192 

2.3.2. Withdrawal from study 193 

 194 

2.3.2.1. Withdraw the patient if the patient did not continue to fulfill the inclusion or exclusion 195 

criteria. 196 

 197 

2.3.2.2. Withdraw the patient if the patient experienced an adverse event (AE) or developed an 198 

inter-current illness, condition, or procedural complication that would interfere with continued 199 

participation 200 

 201 

2.3.2.3. Withdraw the patient if the patient voluntarily withdrew consent/authorization for the 202 

study 203 

 204 

2.3.2.4. Withdraw the patient if the patient was found to be in violation of the protocol and for 205 

whom the physician deemed it in their best medical interests to terminate involvement in the 206 

study 207 

 208 

3. Method and clinical parameters 209 

 210 

3.1. Efficacy Assessments 211 

 212 

3.1.1. Assess the primary efficacy outcome measure of the serum prealbumin level on day 5. 213 

 214 

NOTE: Secondary efficacy parameters included: 215 

1. Time for preparation of the study treatment (Table 1) 216 

2. Duration to achieve tolerability of oral nutrition 217 

3. Infectious complication 218 

4. Length of hospitalization 219 

5. Nutrition markers: Albumin and fatty acids (including linoleic, oleic acid, arachidonic acid, 220 



and eicosapentaenoic acid) 221 

6. Infection and inflammatory markers: Including procalcitonin, C-reactive protein, 222 

interleukin-6, and intercellular adhesion molecule-1 223 

7. Oxidative stress markers: Including malondialdehyde and F2-isoprostane 224 

8. Metabolism markers: Including urine markers of metabolism (urinary urea nitrogen, urinary 225 

3-methylhistidine); hormonal markers of metabolism (thyroid panel, cortisol, growth hormone, 226 

insulin-like growth factor-1 [IGF-1], and testosterone) 227 

 228 

3.1.2. Draw venous blood via a peripheral vein in a contralateral appendage from the 229 

peripheral IV study treatment administration at the time points indicated in the schedule of 230 

assessment (Table 1).  231 

 232 

3.1.3. Transfer the samples to a central laboratory for analysis of efficacy parameters. Use 233 

EDTA anticoagulant tubes for the hematology test. Use common serum tubes which are free of 234 

additives for the serum biochemical and serological tests.  235 

 236 

3.1.4. Collect 2-3 mL of blood per sample. If the test was performed 4 hours after collection, 237 

store the blood in the 4 °C refrigerator. 238 

 239 

3.1.5. Collect urine over a 6-hour period, according to the schedule of assessment (Table 1). 240 

Record the collected volume of the urine for the applicable treatment day and store in the 4 °C 241 

refrigerator. Take an aliquot from the urine collection and transfer it to a central laboratory for 242 

analysis of efficacy parameters. 243 

 244 

3.2. Safety assessments 245 

 246 

NOTE: The safety assessments in this study included: 247 

1. Adverse events and SAEs 248 

2. Vital sign assessment and physical examination findings, including body weight and 249 

injection-site rating by the investigator 250 

3. Clinical laboratory assessments: Hematology, serum chemistry, urinalysis, and other 251 

required laboratory assessments by the investigator 252 

 253 

4. Study treatments 254 

 255 

4.1. Dosage Forms and Administration 256 

 257 

NOTE: For this study, the treatments were intended to provide 25 kilocalories per kilogram per 258 

day (kcal/kg/day) using a PN admixture that contained 910 kcal/1.5 L, with a dextrose-to-lipid 259 

ratio of 62:38 and 5.4 grams (g) nitrogen/1.5 L. The study treatment was delivered over 12 to 22 260 

hours.  261 

 262 

4.1.1. For Treatment A (test treatment) which comprises olive-oil-based 3CBs, use dextrose 263 

(D-glucose) solution (final mixed concentration 80 g/L) with calcium (final mixed concentration 2 264 



mmol/L); a middle chamber that contains a solution of 15 amino acids (final mixed 265 

concentration 22 g/L), with electrolytes including sodium (final mixed concentration 21 266 

mmol/L),potassium (final mixed concentration 16 mmol/L), magnesium(final mixed 267 

concentration 2.2 mmol/L), and phosphate (final mixed concentration 8.5 mmol/L); and a 268 

smaller outer chamber that contains a lipid emulsion comprising 80 % olive oil and 20 % 269 

soybean oil (final mixed concentration 20 g/L).  270 

 271 

4.1.2. For Treatment B (control treatment), use a compounded ternary PN admixture that has 272 

the same volume, energy, nitrogen and dextrose-to-lipid ratio as Treatment A. It comprises 273 

soybean-oil based CoBs, compound amino acid, and intralipid compounded as a 1.5-L admixture 274 

in the pharmacy.  275 

 276 

4.1.3. Give each research site a table containing the exact composition of different weights to 277 

ensure the consistency of prescriptions. Electrolytes, vitamins, minerals, and trace elements 278 

were allowed to be prescribed for addition to either treatment group according to the clinical 279 

requirement of different patients. 280 

 281 

4.1.4. Administer the treatments through a peripheral IV catheter via a control pump. If the 282 

infusion is not possible or inadvisable via peripheral IV due to the integrity of the peripheral 283 

vein, infuse the study treatment via a peripherally inserted central catheter or a central IV line. 284 

Increase the flow rate gradually during the first hour.  285 

 286 

4.1.5. Provide a daily volume of 46.6 mL/h and limit the administer duration between 12-22 h. 287 

Gradually increase the flow rate during the first hour (50-100 mL/h at the first hour). Adjust the 288 

administration rate considering the dose being administered, the daily volume intake, and the 289 

duration of the infusion. Do not increase the rate of intake over 150 mL/h. 290 

 291 

4.1.6. Administer the treatments for a minimum of 5 days up to 14 days. On days 1 through 5, 292 

administer only the study treatment (i.e., PN). On day 6 and until the end of the study period, 293 

allow the addition of liquid oral nutrition to the study treatment in order to meet the calculated 294 

daily nutrition requirements. 295 

 296 

4.1.7. Stop the study treatment once the subject receives at least 80% of the calculated daily 297 

nutrition requirements by the administered liquid oral nutrition or the completion of day-14 298 

study treatment, whichever comes first. 299 

 300 

4.1.8. Terminate treatment for patients who met the discontinuation or withdrawal criteria. 301 

Upon completion or termination of treatment, perform the end-of-treatment procedures for 302 

subjects. 303 

 304 

4.2. Contraindicated medications and therapies 305 

 306 

4.2.1. Do not administer additional lipids or amino acids during the clinical trial (from 307 

screening through completion of the study treatment period, inclusive), to the study subjects. 308 



Do not allow the use of glucocorticosteroids within 30 days prior to enrollment. 309 

 310 

4.2.2. Administer glucocorticosteroids during the clinical trial (from enrollment through 311 

completion of the study treatment period, inclusive) only if medically necessary. Similarly, do 312 

not allow the use of antitumor chemotherapeutic agents, whether for treatment of cancer or 313 

for other diseases, within 30 days prior to enrollment. 314 

 315 

4.2.3. Administer antitumor chemotherapeutic agents during the clinical trial (from 316 

enrollment through completion of the study treatment period, inclusive) only if medically 317 

necessary. Record the administered concomitant medications on the case report forms (CRFs). 318 

 319 

4.2.4. Allow the use of dextrose-containing IV solutions for maintenance of fluid status from 320 

randomization until the study treatment is discontinued. 321 

 322 

4.3. Acceptable medications and therapies 323 

 324 

4.3.1. Dilute the medications that need to be delivered via the IV route in saline-based 325 

solutions; however, limit the volume to 50 mL per medication if a medication is diluted in a 326 

dextrose-containing IV solution. 327 

 328 

4.3.2. Record these medications on the CRFs, including details about the type of IV solution 329 

used as the diluent. Administer dextrose solutions for the treatment of hypoglycemia, and 330 

record details on the CRFs. 331 

 332 

4.3.3. Do not restrict the use of other concomitant therapies (e.g., drugs, blood and plasma 333 

transfusion products, albumin, and other treatments) if these treatments are commercially 334 

available. Maintain a detailed record (including dose and duration) of medical treatments, 335 

including vitamins, electrolytes, and trace elements. 336 

 337 

5. Statistical methods 338 

 339 

NOTE: The assumption for the sample size calculation in this noninferiority trial was made such 340 

that the true ratio was 1, the coefficient of variance was 0.5, and the noninferiority margin was 341 

20 %. A sample size of 98 patients per study treatment came out of all the assumptions, 342 

providing 90% power to claim noninferiority between groups for the primary efficacy endpoint 343 

(i.e., prealbumin levels on day 5). 344 

 345 

5.1. To achieve a total of 400 subjects, required for primary efficacy assessment, randomize 346 

approximately 500 subjects. Determine the sample size based on the assumption that up to 20% 347 

of the randomized subjects would drop out of the study before the day-5 analysis. 348 

 349 

5.2. As the intention-to-treat (ITT) population is the primary analysis population for 350 

demographic and other baseline characteristics, draw statistical inferences for the 2 treatment 351 

groups.  352 



 353 

5.3. Use analysis of variance (ANOVA) to compare continuous data, and use the chi-square 354 

test/Fisher's Exact test to compare categorical data. In the case of significant imbalances for 355 

certain variables, review the results using covariate adjustments and subgroup analyses. 356 

 357 

5.4. Use the analysis of covariance (ANCOVA) model to analyze the log-transformed primary 358 

efficacy endpoint. For the stated model, treatment and study site were the main effects and 359 

baseline serum prealbumin was the covariate. 360 

 361 

5.5. Test the interaction between the 2 main effects and remove from the model if it was 362 

statistically insignificant. Determine the least squared geometric mean ratio of the treatment 363 

difference for olive-oil-based 3CBs to soybean-oil-based CoBs, as well as the 2-sided 95% CI.  364 

 365 

NOTE: The primary comparison hypothesis was that olive-oil-based 3CBs were non-inferior to 366 

soybean-oil-based CoBs for increasing or maintaining serum prealbumin levels. Noninferiority 367 

was ascertained if the anti-log of the lower limit of the 95 % CI of treatment difference was at 368 

least 0.80. 369 

 370 

5.6. Use the Kruskal-Wallis test to analyze differences between treatment groups to determine 371 

the preparation time of the study treatment (days 1 to 5).  372 

 373 

5.7. Use the Kaplan-Meier method to summarize the time required to achieve tolerability of oral 374 

nutrition, and the parameter was compared using a log-rank test. Fatty acids, such as linoleic 375 

and oleic acids; infection and inflammatory markers; markers of oxidative stress; markers of 376 

nutrition; and markers of metabolism were analyzed in the same fashion as the primary 377 

endpoint—using the ANCOVA model with the treatment and study site as the main effects. The 378 

least squared geometric mean ratio of the treatment differences for olive-oil-based 3CBs to 379 

soybean-oil-based CoBs, as well as the 2-sided 95% CI, was determined. 380 

 381 

5.8. For the safety variables, make statistical comparisons between the two treatment groups. 382 

Use the ANOVA method to compare continuous data; use the chi-square test/Fisher's exact test 383 

to compare categorical data. Use the Cochran-Mantel-Haenszel test with modified ridit scores to 384 

compare the relationship and severity of AEs. 385 

 386 

5.9. Complete statistical analyses using statistical analysis software. A p-value <0.05 was 387 

considered to be statistically significant. 388 

 389 

REPRESENTATIVE RESULT: 390 

Patient Disposition 391 

Out of the 480 patients who gave their consent, a total of 458 patients were enrolled and 392 

randomized in the study. The ITT population included all randomized patients, of whom 226 393 

constituted the test group and 232 the control group. The safety population included a total of 394 

453 patients, of whom 222 belonged to the test group and 231 to the control group. The 395 

modified intention-to-treat (mITT) population comprised a total of 443 patients, of whom 219 396 



were in the test group and 224 in the control group (Figure 4). 397 

 398 

A total of 373 patients comprised the per-protocol (PP) population, of whom 183 were in the 399 

test group and 190 in the control group. A comparable percentage of patients discontinued 400 

from the study in both the groups. Additionally, for both the groups, the two main reasons for 401 

discontinuation were AEs and the withdrawal of consent by the patient (Figure 4). 402 

 403 

Demographic and Baseline Clinical Characteristics 404 

The demographic and baseline clinical characteristics of patients in the two treatment groups 405 

(ITT population) were comparable. Sixty-one percent of the total patients were male. The 406 

majority of the patients were identified as Chinese Han (95%) and had a mean age of 56 years. 407 

A total of 62% of patients underwent high-complexity surgery of a mean duration of 3 hours 408 

(Table 2). 409 

 410 

Endpoint’s Result 411 

In relation to the primary endpoint of the study, olive-oil-based 3CBs were found to be 412 

non-inferior to soybean-oil-based CoBs in increasing or maintaining the levels of serum 413 

prealbumin at day 5 in both the mITT population (p=0.0002) and the PP population (p=0.0006). 414 

 415 

A similar trend was also observed when the subgroup analyses for age, gender, no surgery, 416 

surgery of medium complexity, and surgery of high complexity was performed for the two 417 

groups (Figure 5). 418 

 419 

Increased levels of prealbumin and albumin were observed for the test group, while the control 420 

group showed decreased levels of both proteins. Serum prealbumin and albumin levels on day 5 421 

of the study were found to be significantly higher in the test group compared to the control 422 

group. No statistically significant difference was observed in serum IGF-I levels at day 5 between 423 

both the groups. However, at day 14, serum IGF-I levels were found to be significantly higher in 424 

the test group compared to the control group. No statistically significant differences were 425 

observed during the between-group analysis for 6 h urinary urea nitrogen and 6 h urinary 426 

excretion of 3-methylhistidine. 427 

 428 

Lipid Endpoints 429 

A significant increase in serum oleic acid levels were observed in both the groups; however, the 430 

observed increase in the olive-oil-based 3CB group was greater. There were no statistically 431 

significant differences observed at any time point between the treatment groups for serum 432 

levels of linoleic acid, arachidonic acid, and EPA. 433 

 434 

Inflammation, Oxidation, and Infections 435 

A small but statistically significant difference was observed on day 5 in serum levels of 436 

interleukin (IL)-6 between the two treatment groups. There was a decrease in the level of IL-6 in 437 

both the groups. 438 

 439 

No significant differences were observed in serum levels of cortisol, procalcitonin, C-reactive 440 



protein, or ICAM-1 between the two treatment groups. Additionally, for the serum levels of 441 

malondialdehyde or F2-isoprostane, no significant differences were observed on day 5 or day 14 442 

of the study between the two treatment groups. 443 

 444 

The overall incidence rate of infections was found to be low in the study. Patients in the control 445 

group had a significantly higher infection rate compared to the test group (Table 3). The most 446 

common infections observed in the study were lung infections, followed by incision/wound 447 

infections. No bloodstream infections were reported in the study7. 448 

 449 

Preparation Time 450 

The preparation time for study treatment was found to be significantly lower for the test group 451 

compared to the control group on all assessment days (Figure 6). 452 

 453 

FIGURE LEGENDS: 454 

 455 

Table 1: Schedule of assessment—Pre-study treatment period through study treatment period 456 

(day 1 through day 14) and end of treatment 457 

 458 

Table 2: Patient demographics and baseline characteristics (Intention-to-treat [ITT] 459 

population) 460 

 461 

Table 3: Treatment-emergent adverse event infections in safety population 462 

 463 

Figure 1: Representative schematic for subjects undergoing surgery without preoperative 464 

parenteral nutrition (PN). (Treatment A (test treatment) is olive oil-based 3CBs; Treatment B 465 

(control treatment): Soybean-oil based CoBs) 466 

 467 

Figure 2: Representative schematic for subjects undergoing surgery with preoperative 468 

parenteral nutrition (PN) (Treatment A (test treatment) is olive oil-based 3CBs; Treatment B 469 

(control treatment): Soybean-oil based CoBs) 470 

 471 

Figure 3: Representative schematic for subjects not undergoing surgery. (Treatment A (test 472 

treatment) is olive oil-based 3CBs; Treatment B (control treatment): Soybean-oil based CoBs) 473 

 474 

Figure 4: Flowchart for patient disposition in study. (Treatment A (test treatment) is olive 475 

oil-based 3CBs; Treatment B (control treatment): Soybean-oil based CoBs) 476 

 477 

Figure 5: Representation of efficacy analyses of olive oil in the modified intention-to-treat 478 

(mITT) population and prespecified patient subgroups. (LSGM ratio is the antilog of (log 479 

(GM) ± 1.96SE); p<0.05 Abbreviations: CI confidence interval, LSGM least square geometric 480 

means, mITT modified intention-to-treat, PN parenteral nutrition, SD standard deviation, SE 481 

standard error) 482 

 483 

Figure 6: Preparation time of olive oil-based 3CBs (Clinomel N4) and Soybean-oil based CoBs 484 



(PN admixture) (Day 1 through day 5). (*p<0.05 by Kruskal-Wallis was considered statistically 485 

significant. Error bars indicate standard deviations.) 486 

 487 

DISCUSSION: 488 

The randomized clinical trial protocol is a multi-purpose document. It not only provides 489 

guidance for the conduct of trial to the investigators, but it also makes ethics committees and 490 

institutional review boards aware of appropriate measures adopted to protect participants’ 491 

safety and interests. A proper design is crucial for the success of a clinical trial. It is often noted 492 

that the design of a trial is connected with its successes/failures8. 493 
 494 

Additionally, selection of the intervention and control groups is a key step in protocol design. 495 

Compounded PN is the current standard for the administration of PN to patients who cannot 496 

obtain adequate nutrition intake from diet or enteral nutrition. A placebo would not represent 497 

ethical treatment for patients requiring IV nutrition for the prevention or treatment of 498 

malnutrition. Therefore, active treatment (compounded PN admixture) was used as a control 499 

instead of a placebo in this study, to maintain the standard of care that subjects required. 500 

Another reason for which the compounded PN admixture was selected is the stated research 501 

objective. This made it possible to deliver both similar amounts of calories (primarily from 502 

dextrose and lipids) and protein to both groups. Furthermore, the two study treatments 503 

contained a similar amino-acid component. The only intentional difference in the PN formula 504 

was lipid source. 505 

 506 

The double-blind design is preferable for a clinical trial. For this study, blinding was not 507 

impractical because, as per the basic clinical practice, the clinician or nurse made sure that the 508 

integrity of the combined components in the PN formulation was maintained throughout the 509 

length of the infusion. Although it was an open-label study, the bias in the reporting of 510 

treatment effects was minimized by implementing blinding for the data management personnel, 511 

biostatisticians, and researchers at the central laboratory. 512 

 513 

Inherent in all clinical trials is the issue of con-founder of relationship. Randomization is 514 

necessary to equally distribute both known and unknown con-founders to the study and control 515 

groups; this can reduce bias9. In this study, an IVRS/IWRS system was used by the sponsor to 516 

enroll/randomize patients to different treatments arms. It generated a unique 517 

enrollment/randomization number for each patient. This configurable-and-customizable system 518 

was accessible via telephone or the Web from anywhere in the world. It empowered the 519 

sponsor to proactively manage key aspects of their clinical trials, including 520 

enrollment/randomization, dosing/drug dispensation, clinical supplies, and unbinding, etc. In 521 

addition, it has eliminated the risk of bias at sites by automated randomization, dispensation, 522 

and unbinding. Furthermore, the system also has the potential to decrease the work burden of 523 

research staff10. Stratified randomization includes construction of strata based on various 524 

variables, such as age groups, race, or practice and randomizing within these developed strata. 525 

In this study, randomization was stratified by study site to maintain approximately equal 526 

proportions of patients randomized to each study treatment at each study site. Randomization 527 

within each study site was further stratified by the surgical category. This approach reduced the 528 



impact of operational differences between study sites on statistical comparisons. Stratified 529 

randomization ensures that randomization is achieved in a balanced manner for the important 530 

predefined confounder variables. It further helps in allowing researchers to analyze various 531 

subgroups11. 532 

 533 

Block randomization divides randomized participants within different subgroups, termed as 534 

‘blocks,’ in order to ensure equal distribution of participants to each group. The limitation of the 535 

block randomization approach is the predictable distribution of participants, leading to a 536 

selection bias in unmasked study groups. Selection bias in the block randomization approach 537 

can be reduced by ensuring random block sizes and by blinding the investigator with respect to 538 

the size of the block12.The block size was specified in the randomization code algorithm in this 539 

study. 540 

 541 

The eligibility criteria of a clinical trial protocol should ensure that the enrolled participants in 542 

the trial are alike to the maximum extent and that the results obtained from them are 543 

applicable to the general populations as well9. In this study, we selected surgical patients 544 

incapable of receiving the required nutrition via the enteral or oral route, representing a 545 

population that may benefit from PN therapy when enteral nutrition is not feasible, insufficient, 546 

or challenging. We also enrolled non-surgery patients, aiming to make the results applicable to 547 

the nonsurgical population as well. The purpose of the exclusion criteria was to reduce noise 548 

and ensure the safety of the trial. To fulfill these, we excluded severely ill and dying patients, 549 

patients with contraindication to PN or allergic to PN components, and patients with a medical 550 

history that would interfere with metabolism. 551 

 552 

The primary study endpoint must correlate directly to the investigational study product, should 553 

be clinically accordant, and assessable conveniently in a clinical trial. Endpoints are usually a 554 

biomarker or a patient-specific structural or functional endpoint13. In this study, the prealbumin 555 

level was selected as the primary endpoint, following a discussion involving various experts. 556 

Serum prealbumin level, one of the commonly used nutritional endpoints, serves as a 557 

composite pointer for the amino acid supply, protein-synthesizing extent, inflammation, and 558 

catabolism. However, several confounding variables affect this endpoint, including synthesis and 559 

degradation status and inflammation level. Thus, for the secondary endpoints, albumin and 560 

IGF-1 levels were selected to assess anabolism; excretion of nitrogen and 3-methylhistidine 561 

helped in assessing catabolism. Oxidation, lipid profile, glucose levels, insulin, and electrolytes 562 

levels helped in assessing the metabolic status; clinical outcomes are assessed based on 563 

infections, hospital stay, morbidities, mortality, and preparation time. In addition to establishing 564 

the efficacy of 3CBs and lipids in supporting the claim, the trial should also prove the safety 565 

profile, which includes the assessment of lab parameters, vital signs, and injection-site 566 

reactions. 567 

 568 

More and more clinical trials are being undertaken in order to evaluate whether the new 569 

treatment is as efficacious as standard treatment. The new treatment possesses various 570 

advantages such as a good safety profile, ease of administration, and is economical, making it 571 

fruitful to establish noninferiority with regard to the efficacy parameter. The noninferiority trial 572 



offers the advantage of statistical significance to be only 1 tailed, as there is no assumption that 573 

the analysis addresses whether the treatment is better. The predefining of a noninferiority 574 

margin for the primary outcome measure is of prime importance while designing a 575 

noninferiority trial14. In this study, the noninferiority margin was defined as −20%. The 576 

noninferiority in the trial was justified if the anti-log of the lower limit of the treatment 577 

difference 95% CI was at least 0.80. 578 

 579 

In the majority of hospitalized patients, the ability to absorb nutrients via the gastrointestinal 580 

route will return to normal levels within 1 to 2 weeks of the medical/surgical event that caused 581 

a disruption in feeding. It is, therefore, practical to compare olive-oil-based 3CB to a CoB 582 

(soybean-oil-based) for a course of therapy that is long enough to evaluate a signal of the 583 

comparative efficacy and safety, yet does not delay the re-administration of oral or enteral 584 

feeding. It is always a critical decision to specify the duration of follow-up, to come to a 585 

meaningful result. The relatively short duration of follow-up, i.e. a maximum of 14 days, may be 586 

considered as the main limitation of this study. Despite the short duration of follow-up, it is 587 

possible that with a longer duration of PN, additional differences may have been noted between 588 

treatment groups. 589 

 590 

To sum up, several aspects of the trial design are appropriately selected to ensure the value of 591 

the study is duly considered for this standard protocol involving lipid emulsion and 3CBs. This 592 

study may be used as a reference for future research. 593 
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Medical history X

Demographics X
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Physical examination:  Complete X f X f
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Concomitant medications X X

Adverse events q X X X

a:    Pre-surgery study treatment period refers to the time period (up to 3 days) when the subject received study treatment prior to surgery. If the subject did not undergo surgery, or if the subject underwent surgery without preoperative study treatment, this time period did not apply and the initiation of study treatment was hour 0.

b:   If a subject underwent surgery and started study treatment preoperatively, the study procedures during the pre-surgery period were performed and the initiation of the first study treatment after surgery was hour 0.

c:    Informed consent/authorization must be obtained prior to performing any protocol-specific assessments.

d:   Body weight must be measured and recorded at screening and at EOT. Body weight, if measured for routine standard of care, should be recorded for each treatment day and, in particular, at baseline (hour 0) and on day 5.

e:    Vital signs: Include body temperature, respiration rate, pulse rate, and systolic and diastolic blood pressure. Body temperature was measured as an axilla temperature and was obtained in the supine or sitting position; respiration rate, pulse rate, and systolic and diastolic blood pressure were obtained after the subject had been in the supine position for a minimum of 5 minutes. Clinically relevant changes in vital sign measurements consistent with worsening clinical status were recorded as adverse events (AEs).
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f:     Complete physical examination assessing the major body systems.

g:    Focused physical examination.

h:   The inclusion/exclusion criteria were confirmed prior to randomization. For a patient undergoing surgery without peroperative parenteral nutrition (PN), inclusion/exclusion criteria confirmation and randomization were performed after surgery.

i:      Administered using an infusion pump set to the daily volume per prescribing orders. The prescribed and administered (actual) volumes and duration of each study treatment were recorded.

j:      Calculation of the proportion of daily nutrition requirement that was administered by liquid oral or enteral nutrition was performed daily from day 6 through the remainder of the study period.

k:    Clinical efficacy assessments include: Time for study treatment preparation (day 1 through day 5, documented in pharmacy record); surgical incision assessment (day 1, day 5, and end of study [EOT]); intravenous (IV) site assessment; length of hospitalization, mechanical ventilation (if applicable), and ICU (if applicable); date of first bowel movement after surgery.

l:      Insulin: Hematology: Red blood cells (RBC), hemoglobin, hematocrit, white blood cells (WBC) with differential, platelet count, and prothrombin time. Serum chemistry: glucose, blood urea nitrogen (BUN), creatinine, bicarbonate (total carbon dioxide), sodium, potassium, chloride, phosphorus, triglycerides, total cholesterol, conjugated bilirubin, total bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase, and gamma-glutamyl transferase (GGT). These parameters were measured in the local clinical laboratory. The investigator was expected to review the laboratory data in real-time, by signing and dating laboratory printouts (or other media). Clinically relevant changes in safety laboratory values consistent with worsening clinical status were recorded as AEs.

m: Venous blood samples for efficacy assessment were collected during screening and at hour 0 (just prior to initiation of study treatment on day 1) and within 3 to 4 hours from initiation of the study treatment on day 5 and day 14 (if applicable).

n:   Venous blood samples were collected within 3 to 4 hours from the initiation of study treatment on day 3, for measurement of hormones. These samples were processed and sent to the central laboratory.

p:   Venous blood samples were collected at least 1 hour after the last study treatment. These samples were processed and sent to the central laboratory. Samples to assess serum prealbumin were drawn for all subjects at EOT. For all other efficacy laboratory measurements, venous blood samples were drawn only from subjects who received their final study treatment on day 9 and later. A urine sample collection was obtained prior to initiation of study treatment, on day 5 and on day 14 (if applicable), or EOT. On day 5 and day 14 (if applicable), the collection began at least 1 hour from initiation of study treatment and continued for 6 hours. For subjects who received their final study treatment on day 9 through day 13, the EOT urine collection began at least 1 hour from the end of last study treatment and continued for 6 hours. The volume of the urine collection was recorded, and then an aliquot from the urine collection was taken. These samples were processed and sent to the central laboratory.

q:   Serious adverse events (SAEs) were collected from the time of signing the informed consent/authorization to EOT. AEs were collected from the initiation of study treatment to EOT. AEs occurring after the initiation of study treatment were considered treatment-emergent.

r:     Any day from day 6 through day 13 was the final treatment day if the subject received at least 80% of their daily energy requirement from liquid oral or enteral nutrition. At the completion of the final treatment, EOT procedures were performed.

o:   Day-14 procedures were performed for subjects who still required at least 20% of their daily energy requirements from the study treatment on day 14.
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a:    Pre-surgery study treatment period refers to the time period (up to 3 days) when the subject received study treatment prior to surgery. If the subject did not undergo surgery, or if the subject underwent surgery without preoperative study treatment, this time period did not apply and the initiation of study treatment was hour 0.

b:   If a subject underwent surgery and started study treatment preoperatively, the study procedures during the pre-surgery period were performed and the initiation of the first study treatment after surgery was hour 0.

c:    Informed consent/authorization must be obtained prior to performing any protocol-specific assessments.

d:   Body weight must be measured and recorded at screening and at EOT. Body weight, if measured for routine standard of care, should be recorded for each treatment day and, in particular, at baseline (hour 0) and on day 5.

e:    Vital signs: Include body temperature, respiration rate, pulse rate, and systolic and diastolic blood pressure. Body temperature was measured as an axilla temperature and was obtained in the supine or sitting position; respiration rate, pulse rate, and systolic and diastolic blood pressure were obtained after the subject had been in the supine position for a minimum of 5 minutes. Clinically relevant changes in vital sign measurements consistent with worsening clinical status were recorded as adverse events (AEs).
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h:   The inclusion/exclusion criteria were confirmed prior to randomization. For a patient undergoing surgery without peroperative parenteral nutrition (PN), inclusion/exclusion criteria confirmation and randomization were performed after surgery.

i:      Administered using an infusion pump set to the daily volume per prescribing orders. The prescribed and administered (actual) volumes and duration of each study treatment were recorded.

j:      Calculation of the proportion of daily nutrition requirement that was administered by liquid oral or enteral nutrition was performed daily from day 6 through the remainder of the study period.

k:    Clinical efficacy assessments include: Time for study treatment preparation (day 1 through day 5, documented in pharmacy record); surgical incision assessment (day 1, day 5, and end of study [EOT]); intravenous (IV) site assessment; length of hospitalization, mechanical ventilation (if applicable), and ICU (if applicable); date of first bowel movement after surgery.

l:      Insulin: Hematology: Red blood cells (RBC), hemoglobin, hematocrit, white blood cells (WBC) with differential, platelet count, and prothrombin time. Serum chemistry: glucose, blood urea nitrogen (BUN), creatinine, bicarbonate (total carbon dioxide), sodium, potassium, chloride, phosphorus, triglycerides, total cholesterol, conjugated bilirubin, total bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase, and gamma-glutamyl transferase (GGT). These parameters were measured in the local clinical laboratory. The investigator was expected to review the laboratory data in real-time, by signing and dating laboratory printouts (or other media). Clinically relevant changes in safety laboratory values consistent with worsening clinical status were recorded as AEs.

m: Venous blood samples for efficacy assessment were collected during screening and at hour 0 (just prior to initiation of study treatment on day 1) and within 3 to 4 hours from initiation of the study treatment on day 5 and day 14 (if applicable).

n:   Venous blood samples were collected within 3 to 4 hours from the initiation of study treatment on day 3, for measurement of hormones. These samples were processed and sent to the central laboratory.

p:   Venous blood samples were collected at least 1 hour after the last study treatment. These samples were processed and sent to the central laboratory. Samples to assess serum prealbumin were drawn for all subjects at EOT. For all other efficacy laboratory measurements, venous blood samples were drawn only from subjects who received their final study treatment on day 9 and later. A urine sample collection was obtained prior to initiation of study treatment, on day 5 and on day 14 (if applicable), or EOT. On day 5 and day 14 (if applicable), the collection began at least 1 hour from initiation of study treatment and continued for 6 hours. For subjects who received their final study treatment on day 9 through day 13, the EOT urine collection began at least 1 hour from the end of last study treatment and continued for 6 hours. The volume of the urine collection was recorded, and then an aliquot from the urine collection was taken. These samples were processed and sent to the central laboratory.

q:   Serious adverse events (SAEs) were collected from the time of signing the informed consent/authorization to EOT. AEs were collected from the initiation of study treatment to EOT. AEs occurring after the initiation of study treatment were considered treatment-emergent.

r:     Any day from day 6 through day 13 was the final treatment day if the subject received at least 80% of their daily energy requirement from liquid oral or enteral nutrition. At the completion of the final treatment, EOT procedures were performed.

o:   Day-14 procedures were performed for subjects who still required at least 20% of their daily energy requirements from the study treatment on day 14.
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a:    Pre-surgery study treatment period refers to the time period (up to 3 days) when the subject received study treatment prior to surgery. If the subject did not undergo surgery, or if the subject underwent surgery without preoperative study treatment, this time period did not apply and the initiation of study treatment was hour 0.

b:   If a subject underwent surgery and started study treatment preoperatively, the study procedures during the pre-surgery period were performed and the initiation of the first study treatment after surgery was hour 0.

d:   Body weight must be measured and recorded at screening and at EOT. Body weight, if measured for routine standard of care, should be recorded for each treatment day and, in particular, at baseline (hour 0) and on day 5.

e:    Vital signs: Include body temperature, respiration rate, pulse rate, and systolic and diastolic blood pressure. Body temperature was measured as an axilla temperature and was obtained in the supine or sitting position; respiration rate, pulse rate, and systolic and diastolic blood pressure were obtained after the subject had been in the supine position for a minimum of 5 minutes. Clinically relevant changes in vital sign measurements consistent with worsening clinical status were recorded as adverse events (AEs).
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h:   The inclusion/exclusion criteria were confirmed prior to randomization. For a patient undergoing surgery without peroperative parenteral nutrition (PN), inclusion/exclusion criteria confirmation and randomization were performed after surgery.

i:      Administered using an infusion pump set to the daily volume per prescribing orders. The prescribed and administered (actual) volumes and duration of each study treatment were recorded.

j:      Calculation of the proportion of daily nutrition requirement that was administered by liquid oral or enteral nutrition was performed daily from day 6 through the remainder of the study period.

k:    Clinical efficacy assessments include: Time for study treatment preparation (day 1 through day 5, documented in pharmacy record); surgical incision assessment (day 1, day 5, and end of study [EOT]); intravenous (IV) site assessment; length of hospitalization, mechanical ventilation (if applicable), and ICU (if applicable); date of first bowel movement after surgery.

l:      Insulin: Hematology: Red blood cells (RBC), hemoglobin, hematocrit, white blood cells (WBC) with differential, platelet count, and prothrombin time. Serum chemistry: glucose, blood urea nitrogen (BUN), creatinine, bicarbonate (total carbon dioxide), sodium, potassium, chloride, phosphorus, triglycerides, total cholesterol, conjugated bilirubin, total bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase, and gamma-glutamyl transferase (GGT). These parameters were measured in the local clinical laboratory. The investigator was expected to review the laboratory data in real-time, by signing and dating laboratory printouts (or other media). Clinically relevant changes in safety laboratory values consistent with worsening clinical status were recorded as AEs.

m: Venous blood samples for efficacy assessment were collected during screening and at hour 0 (just prior to initiation of study treatment on day 1) and within 3 to 4 hours from initiation of the study treatment on day 5 and day 14 (if applicable).

n:   Venous blood samples were collected within 3 to 4 hours from the initiation of study treatment on day 3, for measurement of hormones. These samples were processed and sent to the central laboratory.

p:   Venous blood samples were collected at least 1 hour after the last study treatment. These samples were processed and sent to the central laboratory. Samples to assess serum prealbumin were drawn for all subjects at EOT. For all other efficacy laboratory measurements, venous blood samples were drawn only from subjects who received their final study treatment on day 9 and later. A urine sample collection was obtained prior to initiation of study treatment, on day 5 and on day 14 (if applicable), or EOT. On day 5 and day 14 (if applicable), the collection began at least 1 hour from initiation of study treatment and continued for 6 hours. For subjects who received their final study treatment on day 9 through day 13, the EOT urine collection began at least 1 hour from the end of last study treatment and continued for 6 hours. The volume of the urine collection was recorded, and then an aliquot from the urine collection was taken. These samples were processed and sent to the central laboratory.

q:   Serious adverse events (SAEs) were collected from the time of signing the informed consent/authorization to EOT. AEs were collected from the initiation of study treatment to EOT. AEs occurring after the initiation of study treatment were considered treatment-emergent.

r:     Any day from day 6 through day 13 was the final treatment day if the subject received at least 80% of their daily energy requirement from liquid oral or enteral nutrition. At the completion of the final treatment, EOT procedures were performed.



a:    Pre-surgery study treatment period refers to the time period (up to 3 days) when the subject received study treatment prior to surgery. If the subject did not undergo surgery, or if the subject underwent surgery without preoperative study treatment, this time period did not apply and the initiation of study treatment was hour 0.

e:    Vital signs: Include body temperature, respiration rate, pulse rate, and systolic and diastolic blood pressure. Body temperature was measured as an axilla temperature and was obtained in the supine or sitting position; respiration rate, pulse rate, and systolic and diastolic blood pressure were obtained after the subject had been in the supine position for a minimum of 5 minutes. Clinically relevant changes in vital sign measurements consistent with worsening clinical status were recorded as adverse events (AEs).



k:    Clinical efficacy assessments include: Time for study treatment preparation (day 1 through day 5, documented in pharmacy record); surgical incision assessment (day 1, day 5, and end of study [EOT]); intravenous (IV) site assessment; length of hospitalization, mechanical ventilation (if applicable), and ICU (if applicable); date of first bowel movement after surgery.

l:      Insulin: Hematology: Red blood cells (RBC), hemoglobin, hematocrit, white blood cells (WBC) with differential, platelet count, and prothrombin time. Serum chemistry: glucose, blood urea nitrogen (BUN), creatinine, bicarbonate (total carbon dioxide), sodium, potassium, chloride, phosphorus, triglycerides, total cholesterol, conjugated bilirubin, total bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase, and gamma-glutamyl transferase (GGT). These parameters were measured in the local clinical laboratory. The investigator was expected to review the laboratory data in real-time, by signing and dating laboratory printouts (or other media). Clinically relevant changes in safety laboratory values consistent with worsening clinical status were recorded as AEs.
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OLIVE 3CBs SOYBEAN CoBs

(n=226) (n=232)

Sex, n (%) 0.482

Male 134 (59.3) 145 (62.5)

Female 92 (40.7) 87 (37.5)

Race, n (%） 0.673

Chinese Han 216 (95.6) 220 (94.8)

Chinese (Other minority) 8 (3.5) 11 (4.7) 

Other 2 (0.9) 1 (0.4) 

Underwent surgery, n (%) 195 (86.3) 202 (87.1） 0.805

Complexity of surgery, n (%) 0.859

Medium complexity 49 (21.7) 48 (20.7)

High complexity 140 (61.9)  143 (61.6) 

Missing 37 (16.4) 41 (17.7)

Age, years, mean ± SD 55.8 ± 13.1 56.3 ± 11.7 0.656

BMI, kg/m2, mean ± SD 21.7 ± 3.9a 21.8 ± 3.9 b 0.667

Duration of surgery, (hours) mean ± SD 2.9 ± 1.3 3.0 ± 1.4 0.645

BMI: Body mass index;kg/m2: kilogram per square meter;SD: Standard deviation;p value <0.05 was considered statistically significant

a= (n = 217) ;b= (n = 226); * Information on the complexity of the surgery was missing

Variable p-value 
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BMI: Body mass index;kg/m2: kilogram per square meter;SD: Standard deviation;p value <0.05 was considered statistically significant



OLIVE 3CBs SOYBEAN CoBs

(n=222) (%) (n=231) (%)

Total infections 8 26*

Total patient infected 8 (3.60) 24*(10.4）
Lung infections 2 (0.09) 13 (5.62)

Incision/wound site infections 5 (2.25) 3 (1.29)

Urinary tract infections 1 (0.04) 2 (0.086)

Abdominal/gastrointestinal infections 0 (0) 2 (0.086)

Scrotal infections 0 (0) 1 (0.043)

Non-specified infections (Systemic infection, site not identified) 0 (0) 5 (2.16)

*P <0.01

Infection
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Editorial comments: 

Changes to be made by the Author(s): 

 

Note: We have checked all the following items and made the alterations according to 

these comments. For comment 4,9 and 13, Responses have been given respectively.   

 

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there 

are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and 

any errors in the submitted revision may be present in the published version. 

2. Please define all abbreviations before use. 

3. Title: Please shorten and simplify the title. 

4. Please provide an institutional email address for each author if possible. 

No suitable institutional email. 

5. Keywords: Please provide at least 6 keywords or phrases. 

6. Please provide a Summary to clearly describe the protocol and its applications in 

complete sentences between 10-50 words: “Here, we present a protocol to …”. Please 

include this in the written manuscript. 

7. Abstract: The current Abstract is over the 150-300-word limit. Please also rephrase the 

Abstract to focus more on the method being presented rather than the results of a specific 

experiment. 

8. Please submit the figures as a vector image file to ensure high resolution throughout 

production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 

1920 pixels x 1080 pixels or 300dpi. 

9. Figures 1-3: In the Figure legend please briefly explain what Treatment A and 

Treatment B are. Is the surgery day considered as day 0? Please label it if so. 

As per the methodology Day 0 is not the surgery 

10. Figure 4: The vertical line connecting the box of “Completed study treatment (n = 208, 

89.7%)” is missing. Please add it. It will also be helpful if you can label Treatment A and 

Treatment B. Should the number of those assessed for eligibility add up to 500? 

11. Figure 5: Please explain P value in the figure legend. 

12. Figure 6: Please revise the figure legend to be clear. At least explain what are Oli 

Clinomel N4 and PN Admixture. Please use SI abbreviations for time: min instead of mins 

13. Please obtain explicit copyright permission to reuse any figures from a previous 

publication. Explicit permission can be expressed in the form of a letter from the editor or a 

link to the editorial policy that allows re-prints. Please upload this information as a .doc 

or .docx file to your Editorial Manager account. The Figure must be cited appropriately in 

the Figure Legend, i.e. “This figure has been modified from [citation].” 

Not applicable, as no figures are copied 

14. Table 2: Please explain what the variable “Missing” refers to. 

15. Table 3: Please specify what “*” means. 

16. Please upload each table separately as an xls/xlsx file. 

17. Please place the superscripted numbered reference before the punctuation. 

18. Please revise the Introduction to include all of the following: 

a) A clear statement of the overall goal of this method 

Rebuttal Letter2 Click here to access/download;Rebuttal Letter;rebuttle
letter2.doc

https://www.editorialmanager.com/jove/download.aspx?id=972798&guid=39d20b6a-2fff-4e0e-9a20-46e95c583567&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=972798&guid=39d20b6a-2fff-4e0e-9a20-46e95c583567&scheme=1


b) The rationale behind the development and/or use of this technique 

c) The advantages over alternative techniques with applicable references to previous 

studies 

d) A description of the context of the technique in the wider body of literature 

e) Information to help readers to determine whether the method is appropriate for their 

application 

19. The Protocol should contain only action items that direct the reader to do something. 

Please move the discussion about the protocol to the Discussion. 

20. Please ensure that all text in the protocol section is written in the imperative tense as if 

telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). Avoid usage 

of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any 

text that cannot be written in the imperative tense may be added as a “Note.” However, 

notes should be concise and used sparingly. Please include all safety procedures and use 

of hoods, etc. 

21. The Protocol should be made up almost entirely of discrete steps without large 

paragraphs of text between sections. Please simplify the Protocol so that individual steps 

contain only 2-3 actions per step and a maximum of 4 sentences per step. 

22. Please remove all commercial language from your manuscript and use generic terms 

instead. All commercial products should be sufficiently referenced in the Table of Materials 

and Reagents. 

For example: SAS version 9.2 (SAS Institute Inc, Cary, North Carolina USA), etc. 

23. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. 

For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please 

refrain from using bullets or dashes. See substeps in 4.1. 

24. 2.4: Should it be “prior to a surgical procedure” instead of “after a surgical procedure”? 

25. Lines 239-244: Please break up this paragraph into numbered substeps. 

26. Lines 274-278: Please explain how these are actually done. 

27. Line 281: Please spell out EOT and explain how this procedure is performed. 

28. Please revise Steps 4.2, 4.3, and 5 of the protocol to include several action steps. Any 

text that cannot be written in the imperative tense may be added as a “Note.” 

29. Please note that we can film only steps 3.1 and 4.1. If you wish to have a video of the 

protocol, then we need an actual protocol that can be filmed. Patient exclusion/inclusion 

criteria as well as recruitment/enrollment and statistical methods are not appropriate to be 

filmed. 

30. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) 

that identifies the essential steps of the protocol for the video, i.e., the steps that should be 

visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted 

Protocol steps will remain in the manuscript, and therefore will still be available to the 

reader. 

31. Please ensure that the highlighted steps form a cohesive narrative with a logical flow 

from one highlighted step to the next. Please highlight complete sentences (not parts of 

sentences). Please ensure that the highlighted part of the step includes at least one action 

that is written in imperative tense. 

32. Please revise to explain the Representative Results in the context of the technique 



you have described, e.g., how do these results show the technique, suggestions about 

how to analyze the outcome, etc. The paragraph text should refer to all of the figures. 

33. please shorten the Discussion to explicitly cover the following in detail in 3-6 

paragraphs with citations: 

a) Critical steps within the protocol 

b) Any modifications and troubleshooting of the technique 

c) Any limitations of the technique 

d) The significance with respect to existing methods 

e) Any future applications of the technique 

34. Please revise the table of the essential supplies, reagents, and equipment. The table 

should include the name, company, and catalog number of all relevant materials in 

separate columns. 

35. Please ensure that the references appear as the following: [Lastname, F.I., LastName, 

F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] 

For more than 6 authors, list only the first author then et al. 

36. Please do not abbreviate journal titles. 


