
 
January 19, 2012 
 
Jeffrey E. Shuren, M.D., J.D.        
Director, Center for Devices and Radiological Health  
Food and Drug Administration 
Department of Health and Human Services 
WO 66, Room 5442 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
 
Dear Dr. Shuren: 
 
These comments from Public Citizen’s Health Research Group are being submitted in 
follow-up to our testimony (copy enclosed) presented at the December 8, 2011 meeting 
of the Food and Drug Administration’s (FDA’s) Circulatory System Devices Panel of the 
Medical Devices Advisory Committee regarding Premarket Approval (PMA) application 
P100045 for the CardioMEMS Champion Heart Failure Monitoring System (the 
CardioMEMS System).  
 
As previously stated in our testimony, we oppose FDA approval of the CardioMEMS 
System for wirelessly measuring and monitoring pulmonary artery (PA) pressure and 
heart rate in patients with New York Heart Association (NYHA) class III heart failure who 
have been hospitalized for heart failure in the previous year because: 

 
(1) The design and conduct of the single pivotal clinical trial evaluating the 

CardioMEMS System had multiple features that created readily apparent bias 
with respect to the effectiveness endpoints in favor of the experimental group; 
  

(2) The device has known short-term risks of serious harm related to the 
implantation procedure, as well as likely unforeseen long-term risks; and 

  
(3) As a result of (1) and (2), there is insufficient data to provide a reasonable 

assurance that the device is effective for the proposed indication or that the 
benefits of using the device outweigh its risks. 

 
A majority of the members of the Circulatory System Devices Panel agreed with our 
overall assessment. In particular, on the question of whether there is a reasonable 
assurance that the CardioMEMS System is effective, seven members voted no, and 
three voted yes. On the overarching question of whether the benefits of the device 
outweigh the risks, six voted no, and four vote yes. We strongly urge the FDA to accept 
the advice of the panel’s majority and disapprove the PMA application for the 
CardioMEMS System.  
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In addition to the arguments presented in our testimony, the FDA staff made several 
critical points during the December 8 panel meeting that clearly support a decision by 
the agency to disapprove the PMA application for the CardioMEMS System, including 
the following: 
 

(1) Statistical review: 
 
Dr. Yonghong Gao, a statistical reviewer from the Center for Devices and 
Radiological Health’s (CDRH) Office of Surveillance and Biometrics, noted the 
following regarding the robustness of the data for the primary effectiveness 
endpoint from the single pivotal clinical trial evaluating the CardioMEMS System 
based on the FDA’s sensitivity and tipping point analyses:1 

 
• The sponsor’s analysis of the primary effectiveness endpoint is not robust 

with respect to the methods used to estimate the parameters of the negative 
binomial model [emphasis added]. 

• In the sponsor’s analysis, if 13 more [heart-failure related] hospitalizations 
(from [84] to [97]) are added at random to the patients in the Treatment arm 
[i.e., the group managed using PA pressure data from the implanted 
CardioMEMS System sensor], the result is no longer statistically significant at 
0.048. 

• For the bootstrap [nonparametric] model[,] if only two hospitalizations are 
added to the Treatment arm[,] the p-value exceeds 0.1. 
 

Dr. Gao also stated the following regarding the robustness of the data for the 
second of four secondary endpoints (i.e., the proportion of subjects hospitalized 
with heart failure):2 
 
• If the number of [hospitalized] patients in the Treatment arm is increased by 

only 3 (from 55 to 58 out of 270 versus 80 out of 280), the p-value is no 
longer significant at 0.05. 

 
Finally, Dr. Gao reported the following regarding the analysis of the primary 
effectiveness endpoint by gender:3 

 
• For [heart-failure related] hospitalization rate at 6-month[s], data indicated [a] 

different treatment effect in males and females; intervention reduced [the] 
hospitalization rate for males, but there was a non-statistically significant 
increase for females. 

• For cumulative hospitalization over study duration, data indicated [a] different 
treatment effect in males and females; intervention reduced [the number] of 
hospitalizations for males, but not for females. 
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(2) Medical officer review of the conduct of the pivotal clinical trial: 
 

Dr. Randall Brockman, the primary clinical reviewer for the CardioMEMS System 
PMA application, expressed the following concerns regarding the conduct of the 
single pivotal clinical trial evaluating this device:4 

 
• Sponsor [and] National [principal investigators] made specific treatment 

recommendations for [the] Treatment group only. 
• Level of interaction between sponsor and clinical investigators [was] 

inconsistent with FDA’s expectations. 
• FDA [is] concerned these actions may bias results. 
• FDA believes measures taken by sponsor would not be duplicated in [the] 

post-market setting. 
• Substantial therapy recommendations were made only for the treatment 

group subjects. 
• FDA is concerned that the observed treatment effect may not be due solely to 

the device.  
• Given the potential bias introduced by study conduct, FDA is concerned that 

we cannot make an accurate risk: benefit determination for this device 
[emphasis added]. 

 
(3) Presentation of overarching statistical considerations: 

 
Dr. Gregory Campbell, director of the CDRH’s Division of Biostatistics, ended the 
FDA’s presentation at the Circulatory System Devices Panel meeting with the 
following overarching observations regarding the potential for bias in the 
CardioMEMS System pivotal clinical trial:5 

 
• If the two arms [in a randomized trial] are treated differently this can introduce 

a potentially large bias. (In [the CardioMEMS System trial], the two arms are 
treated very differently by recommendations by entities outside the clinical 
site.)  

• In general, failure to mask (blind) the subjects, the investigators or the third-
party evaluators introduces a bias. 

• Only subjects were blinded in this study. 
• [It is] [i]mpossible to mask the treating physicians from the output of the 

diagnostic device. However, patient-specific recommendations that the 
sponsor provided to the clinical sites are problematic. In addition, the sponsor 
has not remained masked (blinded) and has made differential patient-specific 
recommendations in only one of the two arms. 

• [It is] [d]esirable to have an endpoint that cannot be directly and easily 
influenced by knowledge of which group a subject is in. That is not the case 
for this PMA, where the primary effectiveness endpoint is [heart-failure 
related] hospitalizations. 

• The [d]ilemma [given the conduct of the pivotal clinical trial:] 
o The effect of [the device in] this study is confounded. 



Public Citizen                  January 19, 2012 Letter to the FDA 

4 
 

o It is the confounding of the diagnostic information and the “[e]xtra 
[i]nterventions.” 

o The possible bias from this confounding is of serious concern here and, 
given the sensitivity analyses presented earlier, this bias could have 
produced some or all of the significant effectiveness results seen in this 
trial [emphasis added]. 

 
Dr. Campbell made the following conclusions: 

 
• Confounding of planned intervention (use of CardioMEMS information by the 

physician) and “extra interventions” (differential patient-specific treatment 
recommendations) [render] interpretation of this trial problematic. 
o Which intervention caused the observed outcome? 

• The [CardioMEMS System] trial does not provide an unbiased estimate of the 
effect of the device. It is not clear what if any effect in the study is due to the 
device itself. Further, the effect of the device in a real-world setting (if this 
device were to be approved) is unknown. 

 
Public Citizen agrees with Dr. Campbell’s assessment. 
 
When asked by the FDA to address the FDA’s concern that the specific treatment 
recommendations made by the sponsor may have introduced bias into the study results, 
comments made by members of the Circulatory System Devices Panel reflected 
general agreement that the sponsor’s conduct of the study likely introduced bias into the 
study results.  
 
For example, Dr. Ralph Brindis, an interventional cardiologist at Kaiser Permanente 
Oakland Medical Center in Oakland, Calif., stated the following:6  
 

This introduces a substantial confounder in the study. I say this with all due 
respect … There is no doubt in my mind that the expertise that [the sponsor] 
offer[ed] could influence the number of hospitalizations in the treatment arm. 

 
Dr. David Milan, an electrocardiophysiologist at Massachusetts General Hospital and 
Harvard Medical School in Boston, Mass., indicated that he agreed with Dr. Brindis. 
 
Likewise, Dr. Scott Evans, a biostatistician at Harvard School of Public Health in 
Boston, Mass., said the following: 7 
 

I have significant concerns about the conduct of the study. In this trial, you can 
either estimate the effect of the device or the effect of the device when used in 
combination with auxiliary management activities … This study estimated the 
latter. This brings up the question: Which is important? Well, both are important, 
but you can’t estimate the effect [of the device alone] … It is perfectly 
confounded in such a way that you can’t estimate it …  
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When specifically asked by Dr. Bram D. Zuckerman, director of CDRH’s Division of 
Cardiovascular Devices, whether he agreed with Dr. Campbell’s assessment that the 
CardioMEMS System pivotal trial was confounded, Dr. Evans replied as follows: 8 

 
The effect of the device is confounded with the auxiliary management activities, 
and you can’t tease it out … It is difficult to quantify if what you are interested in 
is the effect of the device and not the device in combination with all the auxiliary 
things. 
 

In summary, both the FDA review staff and the majority of the members of the 
Circulatory System Devices Panel reached conclusions similar to our conclusions.  
 
We again strongly urge the FDA to disapprove the PMA application for the 
CardioMEMS System for the following reasons: 
 

(1) The design and conduct of the single pivotal clinical trial evaluating the 
CardioMEMS System had multiple features that created readily apparent bias 
with respect to the effectiveness endpoints in favor of the experimental group; 
  

(2) The device has known short-term risks of serious harm related to the 
implantation procedure, as well as likely unforeseen long-term risks; and 

  
(3) As a result of (1) and (2), there is insufficient data to provide a reasonable 

assurance that the device is effective for the proposed indication or that the 
benefits of using the device outweigh its risks. 

 
Thank you for taking our comments into account when considering action on the PMA 
application for the CardioMEMS System. 
 
Sincerely, 
 
 
 
 
Michael A. Carome, M.D. 
Deputy Director 
Public Citizen’s Health Research Group 
 
 
 
 
Sidney M. Wolfe, M.D. 
Director 
Public Citizen’s Health Research Group 
 
Enclosure 
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cc:  Dr. Margaret A. Hamburg, Commissioner, Food and Drug Administration 
       Dr. Bram D. Zuckerman, Director, Division of Cardiovascular Devices, Office of  

Device Evaluation, CDRH, FDA 
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