SUMMARY OF SAFETY AND EFFECTIVENESS DATA
I.

GENERAL INFORMATION

Device Generic Name:

Portable Ex-Vivo Organ Perfusion
System for Donor Lungs
Preservation

Device Trade Name:

OCS™ Lung System

Applicant's Name and Address:

TransMedics Inc.
200 Minuteman Road, Suite 302
Andover, MA 01810

Premarket Approval Application (PMA) Number:

P160013

Date of Panel Recommendation:

TBD

Date of Good Manufacturing Practice Inspection:

TBD

Date of Notice of Approval to the Applicant:

TBD

Priority Review:

Granted priority review on May 23,
2016

II.

INDICATIONS FOR USE

The TransMedics® Organ Care System™ (OCS) Lung System is a portable organ perfusion,
ventilation, and monitoring medical device intended to preserve donor lungs in a near
physiologic, ventilated, and perfused state for transplantation.

III.

CONTRAINDICATIONS

Moderate to severe donor lung injury with air leak (as seen on radiological studies, bronchial
examination or final visual assessment in donor’s chest) to avoid:

IV.

•

Perfusate leakage at injured segments into the airways and potential edema formation

•

Inability to recruit donor lungs due to air leak

WARNINGS AND PRECAUTIONS

Refer to the labeling (Clinical User Guide and Technical User Guide) for applicable warnings
and precautions.
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Figure 1:

Major Components of OCS Lung System
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VI.

ALTERNATIVE PRACTICES AND PROCEDURES

Conventional procedures used in the preservation of donor lungs are limited to cold, static
storage of the donor lung in a hypothermic preservation solution prior to transplantation. Other
options are to forgo a lung transplant, which would mean the patient would remain on the
transplant waiting list. Certain patients on the transplant waiting listing will either expire while
waiting or become too ill to be transplanted.
There are no other legally marketed devices in the US that provide portable ex-vivo perfusion
and monitoring of standard criteria donor lungs.

VII. MARKETING HISTORY
TransMedics has not marketed the OCS Lung System in the United States. In December 2011,
TransMedics began distribution of the OCS Lung System in the European Union under CE-mark
authorization. The OCS Lung System is classified as a Class IIa device under the European
Medical Device Directive 93/42/EEC. In addition, the OCS Lung System is commercially
available and marketed in Australia. The OCS Lung System has not been withdrawn from
marketing for any reason related to the safety and effectiveness of this system.

VIII. POTENTIAL ADVERSE EFFECTS OF THE DEVICE ON HEALTH
There are adverse events associated with lung transplantation. The adverse events that were
observed for subjects treated with the OCS Lung System in clinical trials include: respiratory
failure; pleural effusion; pneumothorax; hemothorax; bronchostenosis; pulmonary embolism;
bronchial secretion retention; chylothorax, acute respiratory failure, diaphragmatic paralysis,
emphysema, pulmonary edema, pneumonia; lung infection; bronchopneumonia; infection;
bronchitis, lung infection pseudomonal; respiratory tract infection; diverticulitis, aspergillosis;,
fungaemia, parainfluenzae virus infection, postoperative wound infection, pseudomonas
infection, toxoplasmosis, atrial fibrillation; cardiac arrest; cardiac failure congestive; tachycardia,
myocardial ischaemia, pericarditis, right ventricular failure, ventricular fibrillation, acute renal
failure; renal failure; hemorrhage; deep vein thrombosis; ischaemia; haemodynamic instability,
orthostatic hypotension, shock, post-procedural hemorrhage; wound dehiscence; complications
of transplant surgery, procedural complication, drug toxicity, weaning failure, wound
complication, impaired gastric emptying, dysphagia, gastrointestinal haemorrhage, large intestine
perforations, diarrhea, duodenal perforation, gastric ulcers, gastritis, gastrointestinal disorder,
gastrointestinal ulcer hemorrhage, nausea, pancreatitis, lung transplant rejection;
cerebrovascular accident; encephalopathy, brain edema, convulsion, cerebellar ischaemia,
cerebral infarction, hypoxic encephalopathy, chest pain, impaired healing, leukopenia,
coagulopathy, hyponatremia, myopathy, rhabdomyolysis, mechanical ventilation, transfusion,
pyloric stenosis, antibiotic resistant staphylococcus test positive, angioedema.
Potential AEs that may occur but that were not observed in the INSPIRE study include: anemia,
cough, gastroesophageal reflux disease, malignancy (post-transplant lymph proliferative disorder
(PTLD)), mucus plug, neurological dysfunction, pleural bleeding and pulmonary infarction.
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X.

SUMMARY OF CLINICAL STUDIES – INSPIRE STUDY

The primary data set in support of this PMA application is the INSPIRE Trial, which is a
randomized, controlled, multi-center study conducted at 21 investigational sites in the U.S.,
Canada, Australia, and the European Union. The INSPIRE trial was conducted under IDE
(b) (4)
, conditionally approved on October 26, 2011 and fully approved on February 3, 2012.
A. Study Objectives and Endpoints
The primary objective of the INSPIRE study is to compare the safety and effectiveness of the
OCS Lung System with the current cold ischemic storage standard of care for the preservation of
standard criteria donor lungs. INSPIRE is a prospective, multi-center, randomized, controlled
non-inferiority study with patients assigned to either the standard cold static organ preservation
(control) or to the OCS Lung System (treatment).
Follow‐up data collection was conducted throughout the first 72 hours, at hospital discharge, 30
days, and 6 months post-transplant, with additional long-term data collection at 12 and 24
months.
B. Primary Effectiveness Endpoint
The primary endpoint of the INSPIRE trial was a composite of patient survival day 30 posttransplantation, and absence of ISHLT Primary Graft Dysfunction (PGD) Grade 3 (PGD3)
within the first 72 hours (T72) post-transplantation.
INSPIRE was designed as a non-inferiority study, with a non-inferiority margin of 4.0%, and it
was pre-specified that in the event non-inferiority is demonstrated, superiority will be tested
using Chi-square test or, in the case of one or more cells of contingency table having an expected
frequency of five or less, Fisher’s exact test (two-sided).
1. ISHLT PGD Grading
The INSPIRE Trial protocol, investigative sites, and the independent Medical Monitor followed
the ISHLT Consensus Statement that was published in 2005 (Christie, et al. 2005) for grading
PGD as described below:
•

If patient is extubated, then PGD is graded as 0 or 1 depending on absence or
presence of infiltrates and/or edema assessed by chest x-ray, respectively.

•

If patient is intubated, then PaO2/FiO2 ratio is considered for grading PGD as follows:
− PaO2/FiO2 Ratio:




•

<200 mmHg = PGD3
200-300 mmHg = PGD2
>300 mmHg = PGD Grade 0 or Grade 1, depending on absence or
presence of infiltrates and/or edema assessed by chest x-ray, respectively

If extracorporeal membrane oxygenation (ECMO) was used post-transplantation for
graft dysfunction, then the PGD grade would be assigned as Grade 3 regardless of
ventilation status.

In a few cases in the INSPIRE trial, centers used their standard-of-care protocols for using
prophylactic ECMO inserted prior to transplantation for management of pulmonary hypertension
patients (Tudorache et al. 2015; Ius et al. 2016), or for better hemodynamic management to
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protect cardiac function during the early post-transplant period. Prophylactic ECMO was not for
oxygenation support of the recipient; therefore, these patients were graded according to the PGD
grading rules above (assessing intubation status, PaO2/FiO2 ratio, and chest x-ray). All these
patients were reviewed and adjudicated by the blinded independent Medical Monitor.
C. Secondary Effectiveness Endpoints
The secondary effectiveness endpoints were:
•

Incidence of ISHLT PGD3 at T72 hours post‐lung transplantation

•

Incidence of ISHLT PGD2 or 3 at T72 hours post‐lung transplantation

•

Patient survival at day 30

D. Other Clinical Endpoints
Other clinical endpoints defined in the protocol were:
•

Incidence of PGD3 within the first 72 hours post-lung transplantation

•

Incidence of PGD3 or 2 within the first 72 hours post-lung transplantation

•

Composite of all cause patient survival at day 30 and absence of ISHLT PGD Grade 2
or 3 in the first 72 hours

•

Composite of all cause patient survival at initial hospital discharge and absence of
ISHLT PGD Grade 2 or 3 in the first 72 hours

•

PGD score at T0, T24, and T48 hours

•

Duration of invasive mechanical ventilation

•

Length of post‐transplant ICU stay

•

Length of post-transplant hospital stay

•

Additional hospital admission post initial discharge

E. Safety Endpoint
The safety endpoint was the mean number of lung graft-related serious adverse events (SAE)
through the 30 days post-transplantation per subject. A lung graft-related serious adverse event
was defined as the occurrence of any of the following four categories of adverse events that are
also serious. In calculating the primary safety endpoint, multiple occurrences of SAE of the
same category on the same subject within 30 days was counted as one lung graft-related SAE.
•

Acute rejection

•

Respiratory failure

•

Bronchial anastomotic complication

•

Major pulmonary‐related infection
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F. Study Population
Subjects were lung transplant recipients who met inclusion/exclusion criteria as outlined below.
Inclusion/exclusion criteria were also defined for the donor organs as described below.
Inclusion Criteria:
Donor Inclusion Criteria
• Age <65 years old
• Normal gas exchange, i.e., PaO2/FiO2≥300, at the time of final acceptance of
donor lungs
• No active primary pulmonary disease
• Donor lungs suitable for preservation with either OCS or Standard of Care
Recipient Inclusion Criteria:
• Registered male or female primary double-lung transplant candidate
• Age ≥ 18 years old
• Signed: (1) written informed consent document and (2) authorization to use and
disclose protected health information
Exclusion Criteria:
Donor Exclusion Criteria
• Positive serology for Hepatitis B, Hepatitis C, or HIV
• Presence of moderate to severe traumatic lung injury presenting as moderate or
massive pneumothorax, hemothorax or lung contusion as evidenced by chest X‐
ray, CT‐Scan, visual inspection or bronchoscopy
• Presence of confirmed active pneumonia
Recipient Exclusion Criteria
• Prior solid organ or bone marrow transplant
• Single lung recipient
• Multiple organ transplant recipient
• Chronic use of hemodialysis or diagnosis of chronic renal insufficiency
G. Study Treatments
The donor organs in the OCS arm were perfused with the OCS Lung System. The control arm
utilized an FDA-cleared, commercially available Low Potassium Dextran (LPD) solution, for
lung flushing and preservation. The solution was used according to its instructions for use.
H. Analysis Populations
The primary analysis of effectiveness was based on the PP population consisting of all
randomized patients who are transplanted and have no major protocol violations and for whom
the eligible donor lung received the complete preservation procedure as per the randomization
assignment.
A secondary analysis of effectiveness was based on the modified ITT (mITT) population
consisting of all randomized patients for whom a matching donor lung has been harvested and
determined to be eligible for preservation with either OCS or Control before any attempt has
been made to preserve the lung with either OCS or Control.
Safety analyses were based on the Safety Population (SP), consisting of all patients who were
transplanted in the trial with eligible donor lungs that had been preserved with OCS or Control,
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except for patients randomized to OCS who, due to a decision of the treatment team, were
switched to standard therapy before OCS treatment is initiated.
I. Statistical Analysis - Effectiveness
The primary effectiveness endpoint was analyzed by calculating the one-sided 95% upper
confidence limit based on the normal approximation for the difference in proportions. An upper
confidence limit less than the non-inferiority margin of 0.04 was required to demonstrate noninferiority of OCS to Control for the primary effectiveness endpoint. In the event non-inferiority
was demonstrated, a Chi-square test (or Fisher’s exact test, as appropriate) was to be used to test
for superiority
The secondary effectiveness endpoints for this study were tested using a fixed sequence testing
procedure to control the type-I error rate as follows:
•

Incidence of ISHLT PGD Grade 3 at 72 hours post-lung transplantation (evaluated at
a non-inferiority margin of 0.05)

•

Incidence of ISHLT PGD Grade 2 or 3 at 72 hours post-transplantation (evaluated at
a non-inferiority margin of 0.075)

•

Patient survival at Day 30 (evaluated at a non-inferiority margin of 0.04)

The secondary effectiveness endpoints were analyzed by calculating the one-sided 95% upper
confidence limit based on the normal approximation for the difference in proportions. An upper
confidence limit less than the secondary endpoint’s respective non-inferiority margin was
required to demonstrate non‐inferiority of OCS to Control. In the event non‐inferiority was
demonstrated, Chi-square test (or Fisher’s exact test, as appropriate) was to be used to test for
superiority.
Because fixed sequence testing was used for the secondary effectiveness endpoints, no
adjustment for the multiplicity of these endpoints needed to be made.
All endpoints will be presented as:
•

OCS Arm (lungs perfused on OCS Lung System with either OCS Solution or
commercially available LPD solution) vs. Control; and

•

OCS Solution (lungs perfused on OCS Lung System with OCS Solution only) vs.
Control.

J. Statistical Analysis – Safety
The primary safety endpoint was analyzed using a one-sided two-sample t-test at a noninferiority margin of 0.07 events. If non-inferiority was demonstrated, a corresponding (twosided) two-sample t-test for superiority was to be performed.
Other safety evaluations are reported using frequencies and percentages.
K. Randomization
Subjects were allocated with equal probability (1:1) to OCS and CONTROL arm using block
randomization stratified by site with a block size of 8. In the case of donor screen failure,
recipients were returned to the waiting list with the original randomization assignment.
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The use of OCS reduced the injurious ischemic time on the donor lungs while allowing donor
lungs to be preserved with a significantly longer cross clamp time.
Figure 4:

Ischemic and Cross-Clamp Time for OCS and Control groups (Combined Cohort,
OCS Group N= 165, Control Group N = 184)

Q. Primary Endpoint
The INSPIRE Trial primary effectiveness endpoint assessed the impact of the OCS Lung System
on 30-Day patient survival and incidence of the most severe form of PGD3 within 72 hours posttransplantation.
As shown in Figure 5 below, the primary effectiveness objective was met in the INSPIRE Cohort
(N=320) as well as in the Combined Cohort (N=349), which includes patients from the
Administrative Extension. The rate of the primary endpoint in the OCS arm was non-inferior to
Control arm at the 4% non-inferiority margin in the PP population, the primary analysis
population for the INSPIRE trial (p=0.008 and p=0.004 for the Combined and INSPIRE Cohorts,
respectively). The primary effectiveness objective was also met in the OCS Solution subgroup
in both populations, which reflects results of the OCS Lung System under review in this PMA as
well as the to-be-marketed product. In the ITT population, the OCS arm narrowly missed the
non-inferiority margin for both Cohorts (p=0.06 and p=0.10), while the OCS Solution subgroup
was shown to be statistically non-inferior in both Cohorts (p=0.012 and p=0.033 for the Original
and Combined Cohorts, respectively).
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Figure 5:

Primary Effectiveness Endpoint Results for PP Population for INSPIRE Cohort
(N=320) and Combined Cohort (N=349)

R. 30-Day Survival
As shown in Figure 6 below, patient survival at 30 days is lower in the OCS arm in comparison
to control. As shown in Figure 7 below, of the 11 deaths in the OCS arm, 3 were due to cardiac
causes, 3 were due to vascular causes, 4 were due to lung graft failure or graft infection and 1
was due to sepsis. The death in the control group was due to metabolic coma.
Note that the nationwide average 30-day all-cause mortality reported for lung transplant
recipients in the 2012 OPTN/SRTR annual report was 4.1% (OPTN/SRTR 2014). The rate
reported for the OCS group (6.7%) is similar to the national average while the control group
mortality is lower (0.5%).
Figure 6:

Survival at 30 Days in the INSPIRE Trial

P160013: FDA Summary of Safety and Effectiveness Data

Page 24

Figure 7:

Causes of Death at 30 Days (ITT Population, Combined Cohort)

S. Incidence of PGD3 within 72 Hours
Figure 8 below provide the results for one of the components of the composite primary endpoint,
i.e., of the incidence of PGD3 within the initial 72 hours post-transplantation. Results are shown
for both the INSPIRE Cohort and the Combined Cohort, respectively.
In the Combined Cohort, the OCS arm and the OCS Solution subgroup were shown to be
statistically superior in reducing PGD3 within the initial 72 hours as compared to the Control
arm in the PP population (OCS arm p=0.033, OCS Solution subgroup p=0.018). In the PP
population, the incidence of PGD3 was reduced by about a third for the overall OCS arm
compared to Control, and by nearly half for OCS patients who were transplanted using OCS
Lung Solution.
Figure 8:

Incidence of PGD3 within 72 hours (p-values indicate superiority)
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T. 30-Day and In-Hospital Survival
As previously shown, survival at Day 30 was lower in the OCS arm compared to control;
however, survival at initial hospital discharge beyond Day 30 is similar in both arms. Mortality
at Day 30 and at initial hospital discharge post-lung transplantation (if greater than 30 days)
provides a more comprehensive assessment of early post-transplant mortality since some patients
suffering from transplant-related complications may live past 30 days post-transplant, but die
prior to discharge (i.e., surgical mortality). This analysis also provides another perspective on
clinical benefit, since living through day 30, but dying in the hospital – with or without PGD3 –
is clearly not a favorable patient outcome (see Figure 9 below).
There were 24 deaths in the INSPIRE study prior to Day 30 and prior to initial hospital discharge
(12 Control and 12 OCS). Figure 10 below shows the adjudicated causes of deaths for the above
24 early mortalities who died at 30 days or In Hospital. There were more deaths in the Control
arm from lung graft failure or infection as compared to OCS arm (8 vs 4) while there were more
cardiac deaths in the OCS arm as compared to Control (4 vs 1).
This finding underscores the importance of assessing early mortality throughout the initial
hospital discharge after transplantation to capture the full clinical picture for those patients who
were suffering from transplant-related complications, that resulted in their mortality after the 30day timepoint but before being discharged from the hospital.
Figure 9:

30-Day and In-Hospital Survival for OCS and Control Groups (INSPIRE Cohort
and Combined cohort
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W. Survival Analyses through 24 Months
The INSPIRE study is designed with a total of 24 months of follow-up for all subjects. All
survival data are illustrated graphically in Figure 11 for the PP population. At 12 and 24 months,
the survival rates are similar for the OCS Arm and Control.
K-M Survival for OCS and Control groups at 24 Months (Combined Cohort, PP
Population)

AF

T

Figure 11:

X. Additional Analyses

D
R

The duration of initial p st-transplan ventilation, t e length of initial post-transplant ICU time
and length of initial post- nspla hospital s y are shown in Figure 12 below. The results
show a numerical improvem for the OCS arm and OCS Lung Solution subgroup as compared
to the Control
se resul are relevant given the clinical and economic benefits that result
from a redu ion in venti ion supp rt time, ICU, and hospital stay.
Figure 1

Ventilator Su ort, Initial ICU Time, and Initial Hospital Stay for OCS and
Control Grou (PP Population)
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CC.

Summary of INSPIRE Clinical Study

The INSPIRE Trial is a randomized, controlled, multi-center study at 21 investigational sites in
the U.S., Canada, Australia, and the European Union.
The primary effectiveness objective was met in this study and the OCS Lung System was shown
to be statistically non-inferior to the standard of care cold storage in the PP Population (the
primary analysis population). The treatment differences in the OCS Solution subgroup, which
reflects the results with the to-be-commercialized product, demonstrated even more favorable
results compared to Control. Analyses of the mITT population indicate that the non-inferiority
statistical test was not met, but the difference is still in favor of the OCS arm
Patients who received donor lungs preserved with the OCS Lung Syste
lower incidence of PGD3 within 72 hours.

had a significantly

T

The OCS arm and OCS Solution subgroup successfully met the s fety endp t that was defined
as the average number of LGRSAEs up to the 30-day follow p after transplan tion, consisting
of the following serious adverse events:
Acute rejection (biopsy proven)

•

Respiratory failure

•

Bronchial anastomotic complication

•

Major pulmonary-related infect n.

AF

•

The OCS arm and the OCS Solution subgrou success lly t the non-inferiority test for the
safety endpoint above in the Safety population naly is as compared to Control arm p<0.0001.
The assessment of all SAEs, lu g g ft-related
Es, and AEs did not demonstrate any safety
concerns.

D
R

Numerical improvemen were obser d in the OC arm for initial post-transplant mechanical
ventilation time, initial I U stay,
l g
f i itial post-transplant hospital stay as compared
to the Control arm. These r ul are relevant given the clinical and economic benefits that result
from a reduction
ntilation pport time, ICU, and hospital stay.
Assessmen of BOS is on ing for to 24 months. To date, the data show a numerically lower
incidenc of BOS at the 24 onth follow-up for the OCS arm as compared to the control. BOS is
a chronic ndition that deve ps between 2 and 5 years following lung transplantation. The
sponsor plan to evaluate thi trend for an additional 3 years (up to 5 years post-transplant) in a
proposed post-m rket stud
Finally, it is import t note that these benefits in clinical outcomes were obtained even though
the out of body time was significantly longer than the control. The OCS technology allows for a
reduction in total ischemic time for the donor lung graft as compared to standard of care, while
increasing the out-of-body time.
In summary, the INSPIRE Trial was a, multi-center, randomized controlled international trial of
the OCS Lung System compared to the standard of care. The results of this trial of 349 patients
provide strong evidence for the safety and effectiveness of the OCS Lung System for the
proposed indication for use (i.e., preservation of standard criteria donor lungs).
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XI.

SUMMARY OF OTHER CLINICAL INFORMATION – EUROPEAN
PILOT STUDY

Prior to initiating the INSPIRE study, TransMedics conducted European pilot studies of the OCS
Lung System. These cases were conducted in two leading lung transplant centers in Germany
(Hannover Medical School (MHH) in Hannover, Germany) and Spain (University Puerta de
Hierro Majdahonda Hospital in Madrid Spain). Both institutions received local ethics committee
approval for the use of OCS on their patients in this program.
Between February and July 2011, a total of 13 double lung transplant procedures were performed
after the lungs were preserved on the OCS Lung System.

T

These clinical cases followed the current standard acceptance criteria f donors in the
participating centers. There were no exclusion criteria for recipients . all active waiting list
patients at the participating centers were considered once an appr priate d or match was
identified.
Data are available on the following endpoints: 30-day pati nt and graft survival,
PGD3 at 72 hours.

AF

A. Donor Demographics

idence of

Donor demographics including significant risk factors, incl

ng:

•

1 donor was a donor from unco ro d Type 1 DCD nor with 118 minutes of warm
ischemia + 285 minutes of cold i hemia f re the use f OCS Lung System

•

4 donors had abnormal chest x-ray nd hi ory of p eumonia

•

1 donor was 72 ye

cipient ris factors fo

rimary graft dysfunction after lung

D
R

Recipients also presented
transplantation includi

old

•

6 patients with p ima

•

2p

•

patients wer
list

B. Clinical

diagnosis of Idiopathic Pulmonary Fibrosis

ith Prim y Pulmonary Hypertension
n ECM support prior to transplantation on the high-urgent waiting

utcomes and urvival

Clinical outcome includ g survival, for the 13 patients is shown in Table 18 below. There
were 2 patients that
rienced PGD3, one at T0 and one at T48. These incidences were due to
severe recipient lung infection at the time of transplantation and for acute rejection, respectively.
In both cases the patients fully recovered and were discharged with good lung function. All
patients (100%) survived 30 days post-transplantation. In addition, the post-transplant
transbronchial biopsy showed no evidence of rejection or severe inflammation and healthy lung
tissue.
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XIII. CONCLUSIONS DRAWN FROM PRECLINICAL AND CLINICAL
STUDIES
A. Safety Conclusions
Preclinical data, including bench testing, biocompatibility testing, sterilization and shelf life,
electrical safety and EMC, software validation and verification testing and animal testing
demonstrate that the OCS Lung performs as intended and is safe for clinical use.

B. Effectiveness Conclusions

T

The OCS Arm and OCS Lung Solution subgroup successfully met the primary safety endpoint
(i.e., the average number of lung graft-related serious adverse events up to the 30-day follow-up
after transplantation), demonstrating non-inferiority test as compared to C ntrol Arm. The SAEs
and Lung Graft-Related SAEs and AEs observed in the INSPIRE stud re those that are
expected for lung transplantation and no safety signals were observ d. L g-term up to 24
months follow-up of patient survival is showing comparable tren s between he INSPIRE Trial
groups.

AF

The INSPIRE Trial was a prospective, multi-center, r domized ntrolled trial to evaluate the
effect of the OCS Lung System on short and long term l g tr splant clinical outcomes in
standard criteria lung transplantation compared to cold stor
standard of care preservation.
The primary effectiveness objective was m i his study and th OCS Lung System was shown
to be statistically non-inferior to the standar of care ld storage i the PP Population (the
primary analysis population). The treatment fferenc in
OCS Solution subgroup, which
reflects the results with the commercialized pr duc demonstrated even more favorable results
compared to Control. Analys of
mITT po lation indicate that the non-inferiority
statistical test was not met but the dif rence is s l in favor of the OCS arm.

D
R

Numerical improvemen were obse ed in the OC arm for initial post-transplant mechanical
ventilation time, initial ICU stay d lengt
itial post-transplant hospital stay as compared
to the Control arm. These r
s are relevant given the clinical and economic benefits that result
from a reducti
tilation pport time, ICU, and hospital stay.
Assessmen of BOS is ong ing for to 24 months. To date, the data show a numerically lower
inciden of BOS at the 24 onth follow-up for the OCS arm as compared to the control. BOS
is a chron condition that de elops between 2 and 5 years following lung transplantation. The
sponsor plan o evaluate th trend for an additional 3 years (up to 5 years post-transplant) in a
proposed post-m rket stud
C. Overall Benefit-Risk Conclusions

The preclinical and clinical data presented in this PMA application support the safety and
effectiveness of the OCS Lung System for the proposed intended use, i.e., preservation of donor
lungs in a near physiologic, ventilated and perfused state for subsequent transplantation into a
recipient. The results demonstrate that the OCS Lung System provides similar or superior
clinical results to the standard of care cold storage solution while allowing for extended cross
clamp time and the ability to monitor the conditions of the donor lungs. Technologies, such as
the OCS Lung System, have the ability to improve outcomes for patients undergoing lung
transplantation. These benefits outweigh the risks.

P160013: FDA Summary of Safety and Effectiveness Data

Page 41

XIV. CDRH DECISION
The final conditions of approval cited in the approval order are described below:
•

COA 1

•

Etc.

The applicant’s manufacturing facility was inspected and found to be in compliance with the
device Quality System (QS) regulation (21 CFR 820).
CDRH issued an approval order on [date].

XV. APPROVAL SPECIFICATIONS

T

Directions for use: See device labeling.
Hazards to Health from Use of the Device: See Indications
Precautions, and Adverse Events in the device labeling.

ontraindications, Warnings,

D
R

AF

Post-approval Requirements and Restrictions: See ap oval order
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