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INTRODUCTION  
 
The Food and Drug Administration (FDA) held the 38th Cellular, Tissue, and Gene 
Therapies Advisory Committee (CTGTAC) meeting on March 3 to 4, 2005, in order to 
receive advice on issues relating to preclinical issues and clinical trial design for biologic 
products and devices used to repair or replace knee cartilage.  The recommendations of 
the 38th CTGTAC Panel were taken into account when FDA formulated a draft document 
entitled ‘‘Guidance for Industry: Preparation of IDEs and INDs for Products Intended to 
Repair or Replace Knee Cartilage,” which was made publicly available in the July 9, 2007 
Federal Register (Vol. 72, No. 130).  The guidance is published to provide 
recommendations on information that sponsors should include in an IND or IDE for a 
product intended to repair or replace knee cartilage.  The product may be either a biologic, 
a device, or a combination product whose components would be subject to regulation by 
CDRH and CBER.    Subsequent to publication, FDA received stakeholder comments to 
the draft guidance.   
 
The 47th CTGTAC meeting is being convened for the specific purpose of assisting the FDA 
in finalizing the guidance document entitled ‘‘Guidance for Industry: Preparation of IDEs 
and INDs for Products Intended to Repair or Replace Knee Cartilage” by providing insight 
and perspectives that may assist the Agency in addressing the outstanding clinical issues 
that were raised in the public comments to the draft guidance.  At this meeting, no specific 
products will be discussed or cited for regulatory review purposes.  Additionally, no data 
presented at the meeting will have undergone FDA review for completeness or accuracy.  
Members of the committee will be requested to consider the information presented and 
provide responses to FDA questions.   
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BACKGROUND  
 
During deliberations at the 38th CTGTAC Meeting on March 3-4, 2005, the Committee 
focused on the topic of cellular therapies for repair and regeneration of cartilage defects of 
knee joint surfaces. Although there were no formal voting, comments by panel members 
included the following points:  
 

1. Prospective, randomized, controlled trials can be difficult to perform, due to 
logistical concerns regarding enrollment, but provide the ideal study design for 
evaluation of the safety and efficacy of cartilage repair products.  Blinded studies 
are optimal but may not be feasible due to elements of the surgical procedures that 
are likely to differ between the treatment groups. 

 
2. A primary efficacy endpoint at twelve months seems sufficient for assessment of 

efficacy in a registration trial of cellular products for cartilage repair and would 
have the added benefit of allowing for timely approval of effective products while 
still providing an acceptably long observational period for the collection of safety 
data under controlled conditions. The committee also discussed the benefit of 
following study subjects for a period up to five years, in order to capture long-term 
safety and efficacy data.   

 
3. The major benefits to patients with knee cartilage defects are reduction in pain and 

improvement in function. The instruments used to assess clinical outcomes in trials 
should dissociate pain from function, and the appropriate instrument should be 
based on the target population of the particular study.  In addition to the use of 
rating instruments to measure change from baseline, efficacy outcomes should be 
assessed by functional testing, as well as physical examination. 

 
4. Non-invasive techniques, especially MRI or MRI with GEMRIC, may provide 

supporting information concerning the appearance of the joint surface, the amount 
of joint space, and the extent to which a defect has been filled.  The Committee 
thought that gathering this type of data may be useful in determining the 
mechanism of action of the product, but at the time, there was insufficient evidence 
to support the use of non-invasive assessments as surrogates for clinically 
meaningful primary efficacy endpoints. 

 
The following statements summarize some of the key clinical points that are outlined in the 
current FDA draft guidance1 (Appendix 1):  
 

1. Pivotal clinical trials for registration of cartilage products for knee repair should 
employ a prospective, randomized, concurrent-control design to evaluate both 
safety and efficacy of the product. Treatment-related improvement in primary 
endpoints should achieve statistical significance at pre-specified time points. 

 
2. The study may employ a concurrent active-comparator arm comprised of one of 

several standard treatments for joint cartilage defects, including microfracture, 

 2



debridement, osteochondral autograft transplantation (e.g., mosaicplasty), 
autologous chondrocyte implantation, autogenous perichondral or periosteal grafts, 
and osteochondral allografts. For new cartilage repair products, especially for 
autologous chondrocyte implantation, it is noted that two surgical procedures are 
typically required, compared to one procedure for most of standard treatments 
mentioned as potential active comparators. 

  
3. A proposed primary endpoint for pivotal registration (also known as confirmatory 

or pivotal) trials should be clinically meaningful and should consist of 
improvement in pain and/or function.  Recommended measurement instruments 
from the FDA draft guidance include: KOOS, IKDC Cincinnati Knee Rating 
System, Symptom Rating Form, and WOMAC. Follow-up duration should be 
based on in vivo and in vitro nonclinical studies for products which are resorbed, 
degraded or remodeled.  The guidance recommends a minimum of two-year 
follow-up safety information with continued assessment for a longer duration. 

 
4. For marketing approval, FDA requires an acceptable safety profile. 

 
The following summarizes the principal clinically-related public comments that were 
submitted in response to the Draft Guidance:  
 

1. Several comments expressed the opinion that exploratory studies may be 
unnecessary for certain products.  The section of the Guidance that discusses 
exploratory studies should be modified to state that it may be acceptable to 
implement a pivotal study, without prior exploratory studies, if appropriate 
justification can be provided.  It was additionally noted that these exploratory 
studies may not require control groups, because this would be “burdensome and 
unnecessary”. 

 
2. With respect to the measurement of clinical endpoints it was noted that pain and 

function could be affected by activity level and may not capture the full clinical 
benefit of the product.  

 
3. The public comments included suggestions that the following primary and 

secondary endpoints be considered as alternatives to the primary and secondary 
efficacy endpoints recommended in the draft guidance: 

  
a. Arthroscopic-based and imaging-based endpoints. 

 
b. A validated and specific global pain assessment. 

 
c. Additional domains such as (daily activities, activity level, sports, quality of 

life) within the referenced outcome instruments 
 

d. Structural superiority of repair tissue over that of surgical controls on the 
basis of improved objectivity and reduced potential for bias. 
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4. References to cartilage biopsies, second look arthroscopies, and sham control 
procedures should be removed from the guidance. 

 
5. Arthroscopy performed for the purpose of obtaining histological samples may 

provide information similar to that obtained by MRI, and should also be mentioned 
in the Guidance as an option for evaluation of joint repair.    

 
6. Additional descriptions of quantitative MRI techniques to evaluate cartilage 

proteoglycan and collagen composition including GEMRIC and T2-mapping are 
necessary, since MRI can be used to evaluate hyaline cartilage formation in order to 
provide quantitative structural, compositional, and mechanical information on the 
implant, as well as to assess integration of the repair. 

 
7. Clarification is needed for the factors that dictate study duration, with one comment 

specifically proposing that duration of follow-up include the time point at which 
hyaline-like cartilage is formed, the product is resorbed, and the healing response is 
complete. 

 
8. Several comments stated that dosage evaluation studies may not be necessary for 

all products and that a discussion pertaining to this should be included in the 
guidance.  Similarly, it was argued that comparison of treatment effects between 
investigational and alternative therapies would be problematic. 

 
It was recommended that the guidance should distinguish the definitions for 
“product dose-response relationships” and “product design-response 
relationships”. 

 
9. Several comments focused on the definition and identification of controls that 

would be suitable to the Agency: 
 

a. Clarification of the Agency’s concerns with historical controls, especially 
their lack of sufficiency was requested. 

 
b. Elimination of control groups in exploratory studies was recommended. 
 
c. Utility of double-blinded studies may be limited by enrollment logistics and 

ethical concerns; therefore, more emphasis should be placed on the 
relevance and clinical feasibility of the control, rather than on the blinded 
design of the study.   

 
d. Implementing and interpreting the use of alternative surgical treatment 

controls in a randomized controlled trial (as opposed to the more traditional 
placebo control) would be difficult, and no benchmark values for this type 
of study exist. 

 
e. FDA should maintain flexibility in defining appropriate controls for 
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sponsors to employ. 
 

10. Several comments addressed statistical analysis: 
 

a. FDA should take a “realistic approach” when defining the acceptable 
statistical criteria for cartilage repair trials, given that certain outcome 
measures (e.g., MRI) may be qualitative or non-standardized.   

 
b. The Guidance should outline non-inferiority margins and statistical 

methods of analysis that would be considered acceptable. 
 
11. Clarification was requested on whether this proposed guidance takes precedence 

over the 1999 “Guidance for Industry – Clinical Development Programs for Drugs, 
Devices, and Biological Products Intended for the Treatment of Osteoarthritis 
(OA)”. 

 
QUESTIONS TO ADVISORY COMMITTEE: 
 
A thorough discussion of every public comment to the draft guidance is beyond the scope 
of the present meeting.  Instead, FDA requests that the Panel focus on a few selected 
clinical issues in clinical trial design for cartilage repair products, as identified in the 
questions below, that the Agency needs to address in order to finalize the guidance. 
 

1. At the 38th CTGTAC meeting, the Panel stated that improvements in pain and 
function are the most important clinical benefits but that these outcome measures 
can be assessed reliably only by use of a scale that dissociates pain from function.  
FDA incorporated this advice into the draft guidance, which states that an 
adequately designed clinical trial of a product for knee cartilage repair should “. . . 
identify changes in pain and/or physical functioning as the primary endpoint for 
confirmatory clinical studies.”  

 
Some comments received on the guidance have suggested additional clarity 
regarding the primary endpoints would be beneficial.  Please discuss whether 
there is a single validated instrument or summary measure that is able to 
measure changes in both pain and function and takes the effect of activity on 
these into account, or whether there are specific subdomains of the 
instruments referred to in the guidance or other instruments that can be used 
as a primary or coprimary endpoint.  

 
2.  Regarding overall trial design: The suitability of non-inferiority design for trials of 

cartilage repair products was raised in a number of the public comments.  The 38th 
CTGTAC Meeting was not charged directly to address this question, and FDA has 
found it challenging to determine, with reliability, a quantitative treatment effect 
for comparators (such as microfracture), which is a requisite for designing a 
non-inferiority trial.  We believe that, based upon current clinical knowledge, a 
treatment effect size for an available therapy that can be used as an active 
concurrent control has not been established with precision sufficient to employ a 
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non-inferiority trial design.  Please comment on superiority and non-inferiority 
trial designs for pivotal studies of cartilage repair products. 

  
3. The draft guidance states that MRI and histological assessments of the repaired 

cartilage should be considered secondary efficacy endpoints.  Some of the public 
comments to the draft guidance propose that MRI and histological assessments be 
utilized as primary efficacy endpoints.  Please comment on whether there is 
substantial new information that should be considered with respect to revision 
of the recommendation in the draft guidance that MRI and histological 
assessments be considered secondary efficacy endpoints. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 6



 
Appendix 1 

 
 
 
 
 

 7



 
 

 
 
 
 
 

 8



 
 

 
 
 
 
 

 9



 
 

 
 
 
 
 

 10



 
 

 
 
 
 
 

 11



 
 

 
 
 
 
 

 12



 
 

 
 
 
 
 

 13



 
 

 
 
 
 
 

 14



 
 

 
 
 
 
 

 15



 
 

 
 
 
 
 

 16



 
 

 
 
 
 
 

 17



 
 

 
 
 
 
 

 18



 
 

 
 
 
 
 

 19



 
 

 
 
 
 
 

 20



 
 

 
 
 
 
 
 

 21



 
 

 
 
 
 
 

 22



 
 

 
 
 
 
 

 23



 
 

 
 
 
 
 
 
 

 24



 25

 
 
 


	INTRODUCTION 

