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2 SUMMARY

Study Number:

Study Title:

Phase:

Objectives:

Number of Centers:

Subject Population:

Number of Subjects:

Investigational Medicinal

Product:

Study D-PLEX-302

A Phase III, Prospective, Multinational, Multicenter,

Randomized, Parallel  Controlled, Two arms, Single Blind,

Study to Assess the Efficacy and Safety of D-PLEX

Administered Concomitantly with the Standard of Care IV

Prophylactic Antibiotic Treatment (SOC) vs. SOC only, in

Prevention of Post-Cardiac Surgery Sternal Infections.

Phase III

The primary objectives are as follows:

To assess D-PLEX efficacy in preventing sternal

infections over a period of 90 days (3 months) post cardiac

surgery with median sternotomy, in patients with high risk

for infection compared to the control arm.

To assess D-PLEX safety

About centers in US (about

will participate in this study.

sites), Europe and Israel

Male and female, 18 years and older, Scheduled for

elective and/or urgent median sternotomy in cardiac

surgery.

Patient with the two following comorbidities:

Diabetes Mellitus AND BMI≥30

OR

Patients with one of the two comorbidities

Diabetes Mellitus OR BMI230

AND

One of the following comorbidities:

Current/Previous smoking history ≥30 pack year

OR Chronic Obstructive Pulmonary Disease

(COPD).

Subjects who meet the eligibility criteria and provide

signed informed consent will be enrolled in the study.

Minimum of subjects will be enrolled into the study,

with a maximum of about subjects.

Number of subjects is determined following blinded non-

comparative sample size adaptation: When subjects

completed 90 days (3 months) of primary end point.

D-PLEX is a new formulation of extended release of

Doxycycline (active ingredient). Each vial contains total

product, corresponding to of doxycycline hyclate. The
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total percentage of free base doxycycline in D-PLEX is

which is equivalent to doxycycline hyclate.

D-PLEX is supplied as sterile powder to be reconstituted

with saline and is intended for single administration.

D-PLEX contain

ingredients that are

non activeand

Indication: D-PLEX is indicated for prevention of post cardiac surgery

sternal infection.

Other Drugs Required for the

Study:

NA

Standard of Care (SOC): The SOC prophylactic antibiotic treatment is based on "The

society of thoracic surgeons practice guideline series:

antibiotic prophylaxis in cardiac surgery, part II: antibiotic

choice."

The SOC prophylactic antibiotic treatment will be consistent

and standardized for all sites in the clinical study.

Dose Administration: D-PLEX dose is individualized, at least 2 vials and no more

than 3 vials (each) of D-PLEX. The total dose applied at

the surgical site is determined based on sternum length,

which is evaluated by the surgeon.

Duration of Dosing: D-PLEX is administered as a single application.

The active ingredient (doxycycline) is being continuously

released for approximately 3-4 weeks.

Study Design: Eligible subjects will be randomized to either the treatment

arm (D-PLEX + SOC prophylactic antibiotic treatment) or to

control arm (SOC prophylactic antibiotic treatment only), in
a 1:1 ratio.

The SOC is based on:

The Society of Thoracic Surgeons practice guideline series:

antibiotic prophylaxis in cardiac surgery, part II: antibiotic

choice;

1. In patients for whom cefazolin is the appropriate

prophylactic antibiotic for cardiac surgery,

administration within 60 minutes of the skin incision

is indicated. The pre-operative prophylactic dose of

cefazolin for a patient of greater than 60 kg body

weight is recommended to be 2g.

2. When surgical incision remains open in the operating

room, to patients with normal renal function, a

second dose should be administered every 3 to 4

hours.
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3.

4.

If it is apparent that cardiopulmonary bypass will be

discontinued within 4 hours, it is appropriate to delay

until perfusion is complete to maximize effective

blood levels.

In patients for whom vancomycin is an appropriate

antibiotic for cardiac surgery, a dose of or a

weight adjusted dose of mg/kg administered

intravenously slowly over 1 hour, with completion

with 1 hour of the skin incision, is recommended. A

second dose of vancomycin ofmg/kg may be

considered during cardiopulmonary bypass, although
its usefulness is not well established.

For patients who receive an aminoglycoside (usually

gentamycin, mg/kg) in addition to vancomycin

before cardiac surgery, the initial dose should be

administered within 1 hour of the skin incision. Re-

dosing an aminoglycoside during cardiopulmonary

bypass is not indicated and may be harmful.

The standard of care of IV prophylactic antibiotics will be

consistent for all sites that will participate in the clinical

study.

The duration of the antibiotic prophylaxis may be up to the

course of 24 hours.

Subjects will be blinded to the study arm.

For subjects randomized to the investigational treatment

arm, D-PLEX treatment will be applied at the end of the

index surgery just before closing the chest, as an adjunct to

the SOC prophylactic antibiotic treatment.

Pre- and post-operative care for both arms will be

performed per site SOC. Post-operative resumption of

activity is at the discretion of investigator based upon

subject medical condition.

All adverse events (AE/SAE) including death will be collected

and recorded throughout the study.

The planned clinical program will establish the efficacy and

safety of D-PLEX by reduction in the number of sternal

infections comparing to control arm observed during the

first 90 days (3 months) along with demonstration of the

safety profile.
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Interim for Efficacy and

Futility Analysis

12. Subjects scheduled for mechanical assist device: left

ventricular (LVAD) and/or right ventricular (RVAD), or

artificial heart.

13. Subjects scheduled to be treated with preventive

negative pressure devices.

14. Subjects undergone CVA/TIA within the past 3 months

prior to randomization.

15. Subjects that have undergone previously, any cardiac

surgery through sternotomy.

16. Subjects with active or previous malignancy in the chest

area.

17. Any subject with active malignancy or with malignancy

that has not been in complete remission for at least 5

years. Subjects who have had carcinoma in situ of the

cervix, squamous cell carcinoma of the skin and basal

cell carcinoma of the skin, are eligible.

18. Pregnant or breast-feeding women or women of

childbearing age not protected by a highly effective

contraceptive method of birth control (see Section 6.3-

CONTRACEPTIVE METHODS).

19. Subjects enrolled in any intervention study with an

investigational medicinal product and/or received any

investigational medicinal product within 30 days or 5%

half-lives of the product prior to enrollment (whichever

is longer).

20. In the opinion of investigator, subject is not eligible to

participate in the study and/or to comply with protocol

requirements (e.g. due to a cognitive, medical condition

or residency distanced from site that may jeopardize FU

visits attendance etc.).

An interim analysis to evaluate efficacy and futility will be

conducted after a total of N= subjects (constitute

approximatelyof the minimal total sample size), have

been assessed for primary efficacy (infection primary

endpoint within 90 days) analysis. In case the sample size

will be increased following blinded non-comparative sample

size adaptation, the number of subjects included in the

interim analysis will be increased accordingly to constitute

approximately of the updated total sample size.

The futility stopping rule will be formulated using

Conditional Power (CP) such that: If CP<

could be declared futile and terminated.

then the study
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Sample Size Calculation:

This stopping rule was chosen to spend of the risk (Type

II) at the interim out of the overallin the study. The CP

will be calculated assuming the design assumptions on the

unobserved data.

The efficacy stopping rule will be formulated by one sided p-

value using the published Lan Demetz Obrain Fleming error

spending function such as if the one sided p-value <

(or two sided < then the study will be stopped for

proven efficacy. The level of significance at the end of the

study will be 0.046. The p-value will be calculated using

Fisher's Exact test.

All of the above calculations were performed using EAST

software v6.4.

The interim analysis will be conducted by an Independent

Biostatistician (external to sponsor). Based on this analysis,

the DMC will recommend for futility or proven efficacy, if the

above rule is met and safety data will support it.

Sample Size and Power Calculations

Power calculation and determination of sample size is based

on demonstrating superiority of D-PLEX to SOC on the

primary endpoint of infection rate at up to 90 days post-

surgery. It is assumed that population infection rates are

and in SOC and D-PLEX respectively reflecting

reduction in the risk. In addition, a death rate is

estimated for both treatments and will be considered as

failure (infection), thus yielding

for SOC and D-PLEX respectively.

and infection rates

The following assumptions were used for the sample size:

Randomization will allocate patients to D-PLEX and SOC

in a 1:1 ratio.

Infection rates of D-PLEX and SOC are

respectively, yielding a relative risk of

effect reduction in the risk.

One interim analysis (IA) is expected when

and

reflecting

approximately of  the subjects complete 90 days (3

months). This IA will be designated to stop the study for

futility or proven efficacy.

Experiment-wise two sided

lost to follow-up rate.
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Under the above assumption, a sample size of evaluable

patients in total ( per group) will provide power to

demonstrate superiority of D-PLEX. The sample size is

determined by Fisher's exact test.

Blinded Sample Size reassessment

Rationale: The blinded non-comparative sample size

reassessment will be conducted in order to confirm if the

assumption on the SOC infection rate is valid and the

intended sample size is adequate.

Responsibility: The blinded study Biostatistician who is

involved in the study design will perform the above blinded

non-comparative sample size re-assessment. A formal report

with the methodology and conclusion will be generated.

Timing: The blinded non-comparative sample size re-

assessment will be performed when N =subjects

(constitute approximately of the minimal total sample

size), have been assessed for primary efficacy (primary

outcome measure within 90 days) analysis.

Maximal Sample Size: The maximal sample size, predefined

to upsize the study, will not exceed subjects. This

sample size was based on calculation of clinical meaningful

effect prorated in acceptable infection rate.

Procedure for blinded non-comparative sample size

adaptation:

Step 1: Estimate the SOC Infection Rate (IR) + Death Rate

(DR) in a fully blinded manner using the assumption of the

treatment effect from the design stage (i.e. risk

reduction). That is, given the pooled observed Infection Rate

+ Death Rate with the assumed treatment effect, the

SOC IR + DR will be extracted.

Step 2: Calculate the pooled observed lost to follow up.

Step 3: Using the above updated SOC IR+DR as well as the

observed lost to follow-up, a new power calculation will be

performed while keeping all other assumptions, which were

used for the sample size calculation, similar as in the design

stage (i.e. significance level, assumed treatment effect,

method of analysis etc.).

Step 4: Decision Rules:

The following rules will guide the final sample size

determination:
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If the re-estimated SOC IR+DR ≥ and the

recalculated power > then no change in the

sample size will be made;

If the re-estimated SOC IR+DR is between

and the recalculated power <

will be increased up to

power. The rate of

for

then the sample size

subjects to reach

corresponds to subjects

power if all other assumptions mentioned for

the sample size calculations are the same;

If the re-estimated SOC IR + DR is < then the

maximal sample size of 1600 subjects will be used;

The sponsor reserves the right not to change the original

sample size of subjects if the SOC infection rate is

slightly less (up to than the orginal

Statistical Methods: Randomization:

A total of subjects, will be randomized, using a 1:1

assignment ratio to treatment with either D-PLEX

subjects) or SOC subjects). A dynamic randomization

procedure will be performed using an interactive response

technology (IRT) to balance the treatment groups within:

Surgery duration of > 4 hours - yes/no

Usage of double mammary artery bypass -yes/no

BMI > 40- yes/no

Co-existing of the co-morbidities yes/No:

Analysis Set

Yes = BMI≥30 AND Diabetes Mellitus AND

(COPD or Current/Previous smoking history ≥ 30

pack year).

No = Otherwise

Intent to treat (ITT) analysis set will consist of all subjects

who have been randomized to receive either D-PLEX or SOС.

In this analysis set, treatment will be assigned based on the

treatment to which patients were randomized, regardless of

which treatment they actually received.

Safety Analysis set

The safety analysis set will consist of all patients who have

been randomized and treated. In this population, treatment

will be assigned based upon the treatment patients actually

receive, regardless of the treatment to which they were

randomized.
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3 INTRODUCTION

3.1 BACKGROUND

3.1.1 BACKGROUND INFORMATION ON THE PRODUCT

3.1.1.1 Product name

D-PLEX (Doxycycline/Polymer-Lipid Encapsulation MatriX)

g D-PLEX per vial contains

mg) doxycycline free base.

doxycycline hyclate equivalent to

3.1.1.2 Drug Substance Chemical Name and Structure

Doxycycline Hyclate

The chemical name of Doxycycline Hyclate is

(dimethylamino)-

Figure 1: Structure of Doxycycline Hyclate

M.W. 1025.89

3.1.1.3 Proposed Indication

D-PLEX is indicated for prevention of post cardiac surgery sternal infection.

3.1.1.4 Dosage form, route of administration, and dosing regimen (frequency and

duration)

Dosage form: D-PLEX is a sterile biodegradable extended-release powder formulation

of doxycycline intended for single use and supplied invial presentations. Each

doxycycline hyclate doxycycline free base) in

of D-PLEX formulation. The powder is reconstituted with sterile saline to form a

paste immediately before application.
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Six pivotal studies in rabbit sternal wound infection model (each with a different

representative strains of clinically relevant bacteria²) showed that D-PLEX at an applied dose

comparable to 7.5 g administered to a 70 kg adult on a mg/kg basis, demonstrates reduction

of infection (as reflected in the maintenance of overall health, the limited changes in

hematology parameters and the reduction in bacteria count isolated from the sternum wound

(i.e. bone defect and surrounding soft tissue) and infection-related toxicities.

Pivotal efficacy dose response studies in rabbits using D-PLEX with different doxycycline

concentrations against 2 different inoculum concentrations of MRSA followed a dose-

response trend which indicates that the chosen doxycycline concentration in D-PLEX is the

most effective in decreasing the level of infection in a sternal defect model.

Intramuscular surgical site infection model in rat demonstrated the ability of D-PLEX to reduce

S. aureus proliferation and infection (as shown in the reduced signs of inflammation).

Non-clinical pharmacokinetic studies performed to demonstrate doxycycline local and

systemic concentration after its administration, showed:

Concentrations of unbound doxycycline higher than for 72 hours, and higher than

µg/mL for up to 30 days could be detected at the administration site in rabbit sternal model

(except for one time point at 21 days, where a concentration ofug/mL was observed).

These levels exceed the MIC values of sensitive bacterial strains for a prolonged period of

time. The levels measured during the first few days also exceed the MIC values of many

resistant bacteria.

D-PLEX ability to release doxycycline over a prolonged period of time in rats after

Subcutaneous (SC) administration of D-PLEX.

Non-clinical safety and toxicity studies, include the following:

A safety pivotal study showed that D-PLEX at an applied maximal feasible dose in rabbit

sternal wound model, comparable on a mg/kg basis to twice the maximum doxycycline free

base in D-PLEX applied dose to a 70-kg adult (equivalent to mg doxycycline free base in

vials of D-PLEX), demonstrates no systemic effects, no deleterious effects on healing of the

sternal site and no effect on strength of the sternal bone during 15 months after

administration.

A safety study conducted in rats did not show any adverse effect related to D-PLEX when

administered between the sternal bone and the overlaying muscles in a dose comparable to

D-PLEX in a 70-kg adult on a mg/kg basis during 3 months after administration.

2 1.e. Methicillin Resistant Staphylococcus Aureus (MRSA), Staphylococcus epidermitis coagulase

negative (CoN), Enterococcus faecalis, Escherichia coli, Enterobacter aerogenes, Klebsiella

pneumoniae.
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Two safety studies performed to evaluate the peritoneum reaction to D-PLEX after 24 hours

and 28 days from D-PLEX administration in case of intra-abdominal leakage in rat abdominal

model (which is very unlikely to happen and hence represents a worst-case scenario) showed

that D-PLEX exposure (comparable on mg/kg basis togr D-PLEX in a 70-kg adult) to

abdominal cavity is safe exposure.

Hence, D-PLEX can be considered safe and suitable for its intended use.

For detailed non-clinical studies summary of the D-PLEX, see D-PLEX Investigator's Brochure,
#DV-0079.

3.3 CLINICAL DATA

A phase 1b/2 clinical study, conducted in Israel, included two parts: Part 1, Open Label, Single

Arm and Part 2, Randomized Controlled, Single Blind Study, to assess Safety and Efficacy of D-

PLEX concomitantly with Standard of Care (SOC) vs. Standard of Care alone in the prevention

of sternal infection post cardiac surgery for up to 24 weeks following surgery. The study

included a total of subjects that where scheduled for open heart surgery, including but not

limited to subjects with high-risk factors for infection: 20 subjects in part 1 (all in the treatment

arm) and subjects in part 2 of the study ( patients in the SOC arm and patients in the

treatment arm). A total of subjects were randomized to D-PLEX with SOC group. One subject

withdrew consent before treatment.

In a statistical report for the study the following were shown:

A single patient in the SOC group experienced a superficial sternal wound infection

(SSWI) on Day 6 post-surgery.

No subjects in the treatment group experienced any sternal wound infection

No hospitalizations, readmissions or surgical re-interventions due to Sternal Surgical Site

infection were reported in the study.

No safety issues were indicated, and no AE/SAE related to D-PLEX has been reported.

subjects in the SOC group and subjects in the D-PLEX with SOC group

experienced adverse events. One subject in the D-PLEX plus SOC group died due to

cardiogenic shock on Day 6 post surgery, not related to D- PLEX or the study procedure.

PK data demonstrated that D-PLEX releases doxycycline continuously over a period of 30 days

as well as that the systemic exposure of D-PLEX is lower than any dose of doxycycline based

product administered orally; related to Cmax and AUCO-t compared to ACTICLATE,

VIBRAMYCIN and DORYX (labeling information data) and a medical literature citation

(Gschwend, 2007).

CONFIDENTIAL
Replace document:

CL-0016/05



 
     

           

     

                 

   

            

            

             

                 

               

             

           

 

          

   

               

 

              

        

      

             

              

      

                

 

             

             

      

           

     

         

      

             

            

            

 

         

 
  

 



 
     

           

               

              

    

           

     

             

 

    

              

        

    

     

  

           

 

            

     

             

            

          

 

         

 

           

              

       

 

             

           

       

 

      

   

 

      

 
  

 



 
     

           

     

                 

             

           

    

            

    

  
                 

              

    

           

     

   

        

   

              

           

            

    

               

  

    

            

            

             

   

            

             

      

             

  

 
  

 



 
     

           

              

 

             

   

            

    

    

         

          

           

             

             

    

           

       

     

   

             

        

               

                 

                

   

               

                

              

  

        

           

  

           

             

 

 
  

 



D-PLEX 302 Clinical Trial Protocol

POLYPIDPOLY PID
OPTIMIZED THERAPEUTICS Doc. No. CL-0016 Version: 06 Page: 37 of 98

5.3 TRIAL DESIGN

This is a Phase III, Prospective, Multinational, Multicenter, Randomized, Parallel Controlled,

Two arms, Single Blind, Study to Assess the Efficacy and Safety of D-PLEX Administered

Concomitantly with the Standard of Care IV Prophylactic Antibiotic Treatment (SOC) vs. SOC

only, in Prevention of Post-Cardiac Surgery Sternal Infections.

5.3.1 OVERALL TRIAL DESIGN

Males and females, 18 years and older, Scheduled to elective and/or urgent median

sternotomy in cardiac surgery with both Diabetes Mellitus and BMI230.

OR Diabetes Mellitus/BMI≥30 AND at least one additional risk factor of the following:

Current/previous smoking history ≥30 pack year.

Chronic Obstructive Pulmonary Disease (COPD).

Subjects who meet the eligibility criteria, are willing and able to provide an Informed Consent

Form and are willing and able to comply with study's procedures including follow-up visits, will

be enrolled into the study and will be treated with D-PLEX concomitantly with SOC IV

prophylactic antibiotic treatment vs. SOC IV prophylactic antibiotic treatment only.

Screening Period Surgery Follow Up Visits and Assessments - Visits 3 -10

Day-7

Subjects D-PLEX + SOC

Subjects

Subjects SOC Only

Randomization 1:1

1 Month 2 Months 3 Months 4 Months Study End

Visit 1- Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8 Visit 9 Visit 10

Screening Surgery Day 1 5 Days 14 Days
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D-PLEX will be applied at the end of the index surgery just before closing the chest, as an adjunct

to the standard care of IV prophylactic antibiotic treatment, immediately prior to sternal and

tissue closure. Sternum and chest closure will be performed per investigator discretion.

Pre- and post-operative care will be performed per site's SOC. Post-operative resumption of

activity are at the discretion of investigator based on subject medical condition.

Spontaneous adverse events (AEs) including any death, will be recorded throughout the study.

The study will assess the efficacy and safety of D-PLEX by preventing sternal infection post

median sternotomy for cardiac surgery, in patients with high risk for infection, compared to

the control arm.

Additional follow up for prolonged safety assessments only, will be done until 6 months post-

surgery.

5.4 DESCRIPTION OF THE DURATION OF TREATMENT, SUBJECT PARTICIPATION

AND TRIAL FOLLOW-UP

A number of factors have been considered for determining the 6 months follow up period.

Primarily, allowing a sufficient follow up period to demonstrate the initial and sustainable

(prolonged) efficacy and safety endpoints of D-PLEX including the safety and efficacy of

doxycycline incorporated into D-PLEX.

The anti-infective effect of D-PLEX will be assessed by preventing sternal infection post median

sternotomy for cardiac surgery over a period of 90 days (3 months) post operation. The

prevention of Infection rate is measured by the reduction in the number of subjects with

sternal infections. Six (6) months period is a sufficient time to demonstrate the prolonged
effect.

6 SELECTION OF SUBJECTS

It is anticipated that a total of evaluable subjects will be enrolled and

randomized 1:1 (D-PLEX therapy concomitant with SOC vs. SOC alone).

6.1 INCLUSION CRITERIA

Deviations from any inclusion criteria are not allowed because it can potentially jeopardize the

scientific integrity of the study, regulatory acceptability or subject safety. Therefore, adherence

to the criteria as specified in the protocol is essential.

Subjects eligible for enrollment in the study must meet all of the following criteria:

1. Subjects scheduled to elective and/or urgent median sternotomy for cardiac surgery,

who are preoperative hemodynamically stable.

2. Males and females.

3. Subjects age of 18 and older.
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3. Subjects that received oral or IV doxycycline during the last 4 weeks prior to screening.

4. Subjects with sensitivity to doxycycline and/or to tetracycline family of drugs and/or

other IMP ingredients.

5. Subjects with known allergies to more than any 3 substances. (An allergy questionnaire

will be filled during the screening process).

6. Subjects with history of allergic/hypersensitivity reaction to any substance having

required hospitalization and/or treatment with intra-venous steroids/epinephrine or in

the opinion of the investigator the patient is at high risk of developing severe

allergic/hypersensitivity reactions.

7. Subjects with uncontrolled Asthma (GINA III-IV).

8. Subjects with chronic urticaria.

9. Immunocompromised subjects from any reason, at screening.

10. Subjects with renal failure requiring dialysis.

11. Subjects scheduled to major organ transplantation and/or to other significant

concomitant surgical procedure.

12. Subjects scheduled for mechanical assist device: left ventricular (LVAD) and/or right

ventricular (RVAD), or artificial heart.

13. Subjects scheduled to be treated with preventive negative pressure devices.

14. Subjects undergone CVA/TIA within the past 3 months prior to randomization.

15. Subjects that have undergone previously, any cardiac surgery through sternotomy.

16. Subjects with active or previous malignancy in the chest area.

17. Any subject with active malignancy or with malignancy that has not been in complete

remission for at least 5 years. Subjects who have had carcinoma in situ of the cervix,

squamous cell  carcinoma of the skin and basal cell carcinoma of the skin, are eligible.

18. Pregnant or breast-feeding women or women of childbearing age not protected by a

highly effective contraceptive method of birth control (see section 6.3- CONTRACEPTIVE

METHODS)).

19. Subjects enrolled in any intervention study with an investigational medicinal product

and/or received any investigational medicinal product within 30 days or 5½ half-lives of

the product prior to enrollment (whichever is longer).

20. In the opinion of investigator, subject is not eligible to participate in the study and/or to

comply with protocol requirements (e.g. due to a cognitive, medical condition or

residency distanced from site that may jeopardize FU visits attendance etc.).
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All collected information and investigator assessment of the suspected sternal infection will be

forwarded to the blinded "End-points Adjudication Committee".

"End-points adjudication committee" will review all collected information and will confirm or

exclude sternal infection.

In case of dispute regarding sternal infection confirmation, "End-Point Adjudication

Committee" adjudication will prevail.

All Sternal Infections will be collected and recorded on the "Sternal Infection" eCRF page.

8.7 SAFETY EVALUATION

Safety Evaluation:

The following safety parameters will be evaluated during the trial period (6 months):

Adverse events, physical examinations & vital signs.

Sternum stability, as indication for sternal bone union, will be clinically evaluated by an

investigator, that was not involved in the surgery, and is blinded to the treatment arm. In case

of suspected instability at end of study visit (6 months after surgery), a chest CT (non-contrast)

will be performed.

Surgical wound healing will be assessed by physical examination by an investigator, that was

not involved in the surgery, and is blinded to the treatment arm. A modified Vancouver Scar

Scale will be provided to the blinded investigators to prompt meticulous evaluation of surgical

wound healing.

Safety laboratory parameters: Routine hematology & chemistry.

Urinalysis will be collected on screening and thereafter at investigator discretion.

8.7.1 ADVERSE EVENTS

The investigator and site staff are responsible for detecting, documenting, and reporting events

that meet the definition of an AE, SAE or Event of Special Interest (i.e. Sternal Infection).

Adverse events (AEs) will be collected from the time of enrolment, during follow-up visit until

study termination at visit 10 (6 months after surgery).

The study Medical Monitor will review and categorize the cause of each Serious Adverse Event,

including any Adverse Events suspected to be related to investigational medicinal product.

The study Medical Monitor will adjudicate if a safety reports meet the definition of SUSAR.

In case of dispute between investigator and the Medical Monitor, the more severe assessment

will prevail.

The Data Monitoring Committee (DMC) will review all study safety data periodically until Last

patient last visit and provide its recommendation to the sponsor if study may continue based

on patients' safety and any other ethical consideration as applicable.
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Hematology Parameters

Red Blood Cell (RBC) Count

Hemoglobin (HGB)

Hematocrit (HCT)

Platelet Count

White Blood Cell (WBC) Count

WBC Differential (expressed as % and as absolute):

Basophils

Eosinophils

Lymphocytes

Monocytes

Neutrophils

8.8.2 LOCAL LABORATORY

Local reference range and accreditations will be collected for all local laboratories, and

will be forwarded to be implemented in the eCRF.

The following laboratory tests will be performed and then analyzed by the respective

local laboratories.

Coagulation Parameters - to be done at Screening visit

Prothrombin Time (PT)

Activated Partial Thromboplastin Time (aPTТТ)

International Normalized Ratio (INR)

Urinalysis - to be done at Screening visit and thereafter, as per investigator

discretion

pH

Specific Gravity

Protein

Glucose

Bilirubin

Ketones

Nitrites

Leukocytes

Pregnancy test (ẞ-HCG) by serum at screening only, performed in female of child-bearing

potential only. All females of child bearing potential must agree to use of a highly

effective method of contraception consistently and correctly for the duration of the

study (see Section 6.3 CONTRACEPTIVE METHODS).

Any abnormal finding with respect to baseline, assessed by the investigator as clinically

significant, should be recorded as adverse events in the relevant CRF form.
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4. In case of suspected sternal infection, Collection of bacteriology test - growth, identification and sensitivity to antibiotics (specifically to doxycycline and common practice antibiotics).

5. Investigator will confirm eligibility before randomization.

6. Surgical wound healing will be assessed by physical wound examination by an investigator blinded to study arm.

7. Chest X-Rays will be performed at screening. In case other chest imaging (i.e. CT/MRI) was performed, X-Ray may not be performed.

8. In case X-Ray (or CT/MRI) scan was performed within 3 months before surgery, and there was no significant change in subject's medical profile, this X-Ray (or CT/MRI) can be used for

screening process.

9. In case a subject is in a medical hospitalization setting (e.g. rehabilitation center) 14 days post surgery, surgical wound assessment, adverse events and concomitant medication

information for visit 5 (14 days post surgery) may be collected via a phone conversation with the medical treating staff.

10. In case subject was well, surgery wound healed and sternum stable, this visit may be done by phone and relevant information collected.

11. Collection of any SAE assessed as related to study participation (e.g., protocol-mandated procedures, invasive tests etc.)
12. Blood samples for Thorough PK will be collected from patients treated with 3 vials of D-PLEX at the following time-points: baseline (pre D-PLEX application), 1, 2, 4, 6, 12, 24 hours,

48 hours (2 days; only if subject still hospitalized), 72 hours (3 days; only if subject still hospitalized), 120 hours (5 days), 336 hours (14 days) and 720 hours (1 month) post D-PLEX

administration.
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10.1 STUDY TREATMENT D-PLEX

10.1.1 PRODUCT DESCRIPTION

D-PLEX is a new formulation of extended release of Doxycycline. The total percentage of

doxycycline-hyclate in D-PLEX is w/w, which is equivalent to w/w doxycycline base.

Doxycycline is being continuously released for approximately 3-4 weeks following

administration.

D-PLEX is indicated for prevention of post cardiac surgery sternal infection.

10.1.2 PRODUCT COMPOSITION

D-PLEX contains the following substances:

Substance Description

Doxycycline Hyclate Antibiotic

Beta-Tri Calcium

Phosphate

Polymer and Lipids

10.1.3 PRODUCT USAGE AND DOSAGE

Release system

The product is to be administered on a single occasion prior to surgical wound closure following

cardiac surgical procedures, as an adjunct to the SOC treatment. The total dose applied at the

surgical site will be determined based on surgical incision length. A maximum of three vials

g) may be administered. Therefore, the total amount of doxycycline free base for a single surgical

procedure with D-PLEX can reach up to

The individualized dose will follow the following scheme:

Sternum length (cm)

<22

>22

# of vials to apply

2

3

D-PLEX will be applied directly within the surgical site immediately after hydration and mixing,

in between and above the two halves of the sternum, during the process of sternum closure at

the completion of the surgical procedure.

10.1.4 CONTRA_INDICATIONS

Please refer to the exclusion criteria (section 6.2).
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Category Definition

Related
There is clear evidence to suggest a causal relationship, and other

possible contributing factors can be ruled out.

Possibly Related
There is some evidence to suggest a causal relationship (e.g. the

event occurred within a reasonable time after administration of the

trial medication). However, the influence of other factors may have

contributed to the event (e.g. the patient's clinical condition, other

concomitant events).

Unlikely Related
Causal relationship improbable, and other interventions or

underlying disease provide plausible explanations.

Not related
There is no evidence of any causal relationship.

*Note: in this protocol "Unlikely Related" will be regarded as "Not Related" for the purpose

of AE assessment and reporting.

11.2.3 OUTCOME

Category Definition

Ongoing AE is ongoing (i.e. worsened or without improvement) at the time of

initial report.

Amend the outcome as appropriate when available

Resolved Subject has recovered and all AE/SAE's signs and symptoms

resolved.

Resolved with Sequela Subject has recovered, but subject retained pathological

conditions resulting from the resolved AE/SAE.

Death

Lost to Follow-Up

The sequela should not be reported as separate events, but should

be described in the "General Narrative Comments" section of the

AE/SAE reporting page.

Only one event should be recorded as the fatal event. The SAE which

was the primary cause of death and/or was directly responsible for

subject's death should be reported with a fatal outcome.

Where an AE/SAE is ongoing at the time of death, and was not

considered the cause of death, the outcome must be recorded as

"Ongoing".

Where an AE/SAE is ongoing at the time of subject being "Lost to

Follow-Up"
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Before using the CDMS, all users will receive training on the system and study-specific training.

After they are trained, users will be provided with individual system access rights.

Data will be collected at the investigational center by appropriately designated and trained

personnel, and eCRFs must be completed for each screened subject according to their source

documents. In no case the eCRF could be considered as data source for this trial.

Subject identity should not be discernible from the data provided in the eCRF.

A comprehensive validation check program will verify the data and automatically generate

discrepancies for resolution by the investigator.

Data will be verified using the data source by the study monitor, and reviewed for consistency

by Data Management using both automated logical checks and manual review.

All data management and clean up will be done on blinded data sets.

All data collected will be approved by the investigator at the investigational center. This approval

acknowledges the investigator's review and acceptance of the data as being complete and

accurate.

14 RECORD KEEPING & ARCHIVING

The Investigator shall arrange for the retention of study records for at least 15 years after

completion or discontinuation of the study. Subject files and other source data shall be kept for

the maximum period of time permitted by the hospital or institution.

The investigator should ensure that the following records are maintained:

a) Subject files containing copies of completed case reports and supporting

documentation and a copy of the signed, Informed Consent form.

b) Investigator files containing copies of the documents required for the initiation of the

study (signed Investigator's Agreement, Curricula Vitae for the principal and all sub-

investigators, copy of the EC approval of the protocol and Informed Consent form),

copies of correspondence received from and sent to CRO/Sponsor. In addition to these

records required by regulations, CRO/Sponsor requests that the investigator keep a

copy of the Financial Agreement between CRO/Sponsor and the investigator.

c) Files containing copies of the Investigational Medicinal Product Accountability Log

(IMPAL) or an equivalent form approved by CRO/Sponsor, instructions for the use of

the IMPAL and/or the Investigator's Brochure.

These documents should be retained for a longer period, if required by local or national

regulations. No records will be destroyed without the written consent of  the Sponsor. It is

the responsibility of the Sponsor to inform the investigator when these documents no longer

need to be retained.
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SOC IR + DR blinded

Assessment

ESOC IR+DR KSOC IR+DR SOC IR+DR

Final Sample Size
Final Sample Size Final Sample Size

15.3 INTERIM ANALYSIS

A formal interim analysis to evaluate efficacy and futility will be conducted after a total of N =

subjects (constitute approximately of the minimal total sample size), have been

assessed for primary efficacy (infection within 90 days) analysis. In case the sample size will be

increased following blinded non-comparative sample size adaptation, the number of subjects

included in the interim analysis will be increased accordingly to constitute approximately

of the updated total sample size.

The futility stopping rule will be formulated using Conditional Power (CP) such that: If CP<

then the study could be declared futile and be terminated. This stopping rule was chosen to

spend of the risk (Type II error) at the interim out of the overall in the study. The CP will

be calculated assuming the design assumptions on the unobserved data.

The efficacy stopping rule will be formulated by one sided p-value using the published Lan

Demetz Obrain Fleming error spending function such that if the one sided p-value< (or two

sided < then the study will be stopped for proven efficacy. The level of significance at

the end of the study will be The p-value will be calculated using Fisher's Exact test.

All of the above calculations were performed using EAST software v6.4.

The interim analysis will be conducted by an Independent Biostatistician (external to sponsor).

Based on this analysis, the DMC will recommend for futility or proven efficacy if the above rule

is met together with other efficacy and safety data to support it.
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15.9.4 KEY SECONDARY ANALYSES

The key secondary analyses, involving the key secondary endpoints will be tested according to

the hierarchical order specified in Section 15.7.2.

1. The analysis of number of Hospitalization days post sternotomy due to sternal surgical

site infection will be based on the outcome of a contrast (D-PLEX+SOC vs. SOC) derived

from Poisson Regression (SAS® PROC GENMOD with DIST=POISSON). In addition to

treatment group, the model will include the four stratification factors used in the dynamic

randomization as covariates:

Surgery duration of > 4 hours - yes/no

Usage of double mammary artery bypass-yes/no

BMI>40-yes/no

Co-existing of the co-morbidities (yes/no)

O Yes: BMI≥30 AND Diabetes Mellitus AND (COPD or Current/Previous

smoking history ≥30 pack year).

o No: Otherwise

2. The analysis of average ASEPSIS assessment score during 90 days will be based on the

outcome of a contrast (D-PLEX+SOC vs. SOC) derived from analysis of variance (ANOVA

SAS® MIXED procedure). In addition to treatment group, the model will include the four

stratification factors used for the dynamic randomization as covariates (similar to the

description in the number of hospitalization analyses).

3. The analysis of the number of surgical re-interventions due to Sternal Surgical Site

infection will be based on the outcome of a contrast (D-PLEX+SOC vs. SOC) derived from

Poisson Regression (SAS® PROC GENMOD with DIST=POISSON). In addition to treatment

group, the model will include the four stratification factors used for the dynamic

randomization as covariates (similar to the description in the number of hospitalization

analyses).

15.9.5 'OTHER SECONDARY' ANALYSES (RECOMMENDED BY REGULATORS)

The following other secondary endpoints were recommended by regulators and will be analyzed

in a descriptive manner. No inferential statistics will be conducted and p-values may be

provided nominally for trends detection.

1. The analysis of Incidence of SSWI rates during 90 days post sternotomy will be analyzed

using Fisher's Exact test similarly to the primary end-point.

2. The analysis of Incidence of DSWI during 90 days post sternotomy will be analyzed using

Fisher's Exact test similarly to the primary end-point.

3. The analysis of Mortality rate associated with Sternal Wound Infection (SWI) within 90

days (3 months) post sternotomy will be analyzed using Fisher's Exact test similarly to the

primary end-point.
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OPTIMIZED THERAPEUTICS

23 STATEMENT OF COMPLIANCE

The trial will be conducted in compliance with the approved protocol, Declaration of Helsinki,

ICH GCP and local applicable regulatory requirement(s).

The clinical investigation shall not begin until the required approval or favorable opinion from

the EC has been obtained and, if applicable, any local or national regulatory authority

approvals or notifications have been obtained.

The Sponsor has obtained clinical investigation insurance. This insurance covers the

possibility of physical damage or injuries that are a direct results of the treatments performed

according to protocol.
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25.3 MODIFIED VANCOUVER SCAR SCALE

The Modified Vancouver Scar Scale documents the change in scar appearance, through a

numeric assessment of four characteristics of the wound.

Lower scores indicate better wound healing.

Modified Vancouver Scar Scale

Vascularity Normal 0

Pink 1

Red 2

Purple 3

Pigmentation Normal 0

Hypopigmentation 1

Mixed 2

Hyperpigmentation 3

Pliability Normal 0

Supple 1

Yielding 2

Firm 3

Adherent 4

Height Flat 이

1-2 mm 1

3-4 mm 2

5-6 mm 3

> 6 mm 4
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Statistical section was updated

to correlate with balanced

randomization

Re-phrasing and re-wording of

statistical sections

Re-phrasing and re-wording of

"study blinding section"

Update of time period and

frequency for detecting AEs,

SAEs and events of special

interest (sternal infection)

section

Wording and page layout

corrections

Update and clarify the statistical

proccess

To emphasize the blinding

requirments

AE casuality report within 24 hours is

not required

Typographical errors
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