International Biopharmaceutical Association Publication


Third Party Quality Assurance: Why External Control Is Better?

Yun Zheng

e-mail: zhyun627@yahoo.com
Abstract

Clinical trials are used to evaluate the efficacy and safety of new medical treatments. Since regulatory approval of new medical treatments is largely based on clinical trial data, the integrity and quality of the clinical trial is a critically important step in the development of medical treatments. However, fraud, wrongdoing and neglect have the potential to jeopardize the clinical trial process with potentially huge impact on the reputation of the clinical trial industry, and health of trial participants and future patients. Appointing an independent external party to monitor each clinical trial and full transparency (public access to all clinical trial procedures and data) would ensure strict adherence to accepted clinical trial procedures. Effective external party monitoring would also more effectively identify problems arising during the clinical trial process, ensure the integrity and quality of clinical trial research and therefore confidence in the regulatory process that approves new medical treatments.

Medicines

Early in human history, plants and animal parts were the main sources of medicines used to cure or reduce symptoms of an illness or medical condition. The practice of medicine developed gradually and separately in ancient Egypt, ancient China, ancient India, ancient Greece, Persia and elsewhere. The knowledge of these early medicines came mainly from observing animal behavior and personal experiences. Starting from the late eighteenth century and early nineteenth century, new medicines have been developed largely through the discovery of highly active drugs.  This development led to the birth of the modern pharmaceutical industry. Medicines began to be manufactured using efficient large scale methods that were highly reproducible. By combining systematic scientific approaches, a more detailed understanding of human biology and sophisticated manufacturing techniques, the pharmaceutical industry has become among the most profitable and productive in the world. It has delivered many new medical treatments thereby significantly reducing morbidity/mortality rates across the world. 

The modern pharmaceutical industry not only manufactures medicines but also plays a second very important role through the discovery of new medicines. Drug development is a costly, intensive and long process. Of all compounds investigated for use in humans only a small fraction can eventually be marketed after heavy investment in pre-clinical development, clinical trials, and post-approval monitoring to determine the long term safety and efficacy of a compound.
The development of each new medicine is fundamentally an experiment. No matter how much we know about a new treatment through laboratory based “test tube” experiments, the pharmacological consequences and long term impact of the new treatment on humans still needs to be tested in a clinical trail using human subjects. The clinical trial determines whether a new drug or treatment has its desired therapeutic impact. The clinical trail is therefore an essential step that must be successfully completed before each new drug or treatment receives regulatory approval and can be marketed as a medical treatment for humans.
Clinical trials


Clinical trials are research investigations performed with human subjects to evaluate whether new drugs, medical devices, biologics, or other interventions are safe and effective. For new drugs it is also important to determine what dosages are most effective and what side effects they cause. Treatments subject to clinical trials usually have not yet been approved for use in general medical practice, or haven’t been tested for the application under investigation. Normally clinical trials are conducted in four phases: 

1) Phase I:  the first-stage of testing new treatments using human subjects. This initial phase of testing is typically conducted in a small group of healthy people, except for oncology and HIV drug trials. For drug trials this is the first opportunity to, determine what happens to the drug in the human body - i.e., how it is absorbed, metabolized, and excreted, evaluate its safety, determine the best way to deliver the drug – i.e., injection, orally etc.,  determine a safe dosage range, and identify side effects as dosage levels are increased.

2) Phase II:  the study is expanded to a larger group of people to see if it is effective and to further evaluate its safety. Most phase II studies are randomized trials. One group of patients will receive the experimental drug, while a second "control" group will receive a standard treatment or placebo. Often these studies are "blinded"-neither the patients nor the researchers know who is getting the experimental drug. In this manner, the study can provide the pharmaceutical company and government regulators comparative information about the relative safety of the new drug and its effectiveness.

3) Phase III: the clinical trail is further expanded to include a larger group of people to confirm the new drug or treatment’s effectiveness, monitor side effects, and compare the new drug or treatment with existing drugs or treatments - to determine if the new procedure is better than the existing one - and collect information that will allow the drug or treatment to be used safely. This large-scale testing provides the pharmaceutical company and government regulators with a more thorough understanding of the drug's effectiveness, benefits, and the range of possible adverse reactions. Most phase III studies are randomized and blinded trials. Once a phase III study is successfully completed, a pharmaceutical company can request government approval for marketing the drug.

4) Phase IV: takes place after the drug or treatment has been licensed and marketed. These post regulatory approval studies examine how the drug or treatment affects populations not studied during earlier phases of the clinical trial, and monitors for any side effects associated with long-term use and impact on quality of life.

Carefully conducted, well-controlled clinical trials are the fastest and safest way to show that a mew medical treatment works effectively in people.
The quality of the clinical trial

Nowadays, there are hundreds of profitable companies that perform clinical trial studies. Presently, pharmaceutical companies rather than the National Institutes of Health (NIH) finance seventy percent of the clinical drug trials in the United States. 

Clinical trials are necessary as they promote the health of the public. They also bring in new technology and new treatments; bring down the costs of the new treatments and also sensitize the bio-medical community towards a country's need to advance medical and clinical research. These studies also serve humanity, as they contribute to our understanding of disease, disease patterns and to the discovery of new diagnostics, drugs, vaccines and devices. New treatment development revolves around the need to show efficacy, safety, and quality. Reliable data from the clinical trial therefore requires that these three parameters be measured accurately.
Most clinical trials used to be rigorously designed, employing the skills of outstanding clinical researchers at leading academic institutions. Over the past 10 years the clinical trial research has evolved so that the players in this field are no longer limited to the pharmaceutical companies and clinical researchers at academic institutions. The newly formed commercially oriented networks of contract-research organizations (CROs), site-management organizations (SMOs) and some private clinics have joined this force and now compete for clinical trial contracts. To foster this important development the United States now provides a 50% tax credit on clinical trials.

The infusion of additional dollars into an industry-investigator partnership has clearly improved clinical practice. For example, increased resources for clinical studies has promoted greater access to the patient population and speeded up the process that brings new treatments to the market. However, companies who spend millions on developing products want to maximize profits and have their new treatments approved before their competitors develop similar products. In a bid to enter the market quickly, a pharmaceutical company might exploit regulatory loop holes. For example, a company could try to hide negative results. In addition, some investigators may bias results to impress their pharmaceutical company partners, thereby enhancing the potential for further collaborations and publications. Clinical trial investigators may therefore be tempted to not report problems such as serous side affects and even trial related deaths. Given the potential for conflict between commercial and patient interests the clinical trial studies could be compromised with potentially serious healthcare consequences.

Problems including fraud have been reported world wide regarding clinical trails. Several examples are summarized below:

1) Sometimes the personnel at the trial sites do not respect the protocols and follow regulations. In an article at http://www.virusmyth.net/aids/data/lgazt.htm [1], Lynn Gannett, a Data manager for the phase III AZT trial conducted at the Syracuse trial site, New York, described the problems she has observed. She wrote at this site “From the 22JUN89 site monitor's report: "Of the six protocol 002 charts which were reviewed for the first critical event verification, four reported death as the first event even though at least one OI [opportunistic infection] has preceded the death. These OI's were not reported. In another instance, it was impossible to determine what had happened to the patient between the time of randomization and death because the records were missing."” and “There was one group of approximately 90 (!) forms which were "missing" for over a year and a half. When these forms were eventually "found," mostly blank, the Study Coordinator filled in much of the information with, in most cases, no supporting documentation or progress notes in the charts”.  

2) Drug companies may design studies likely to favor their products. In his article (http://www.heall.com/healingnews/may/clinical_investigators_and_pharmaceutical_industry.html) [2] Thomas Bodenheimer wrote that “Clinical trials often use surrogate end points that may not correlate with more important clinical end points. Companies may study many surrogate end points and publish results only for those that favor their product.” In a review in 1996, Bero and Rennie exampled and catalogued the methods companies can use to bias trial data reporting to favors desirable results [3].A paper by Stelfox et al. [4] also found that authors whose work supported the safety of calcium-channel antagonists had a higher frequency of financial relationships with the drugs' manufacturers than authors whose work did not support the safety of these medications.  

3) Pharmaceutical companies often do not like to support phase IV studies of their own drugs and treatments. Thomas Bodenheimer in his article mentioned “Two investigators interviewed, including Steven Cummings, professor of medicine and epidemiology at the University of California at San Francisco, found that companies' marketing departments, which often rule on studies to be conducted after a drug has received FDA approval, declined to fund clinically important studies at least partly because the results might reduce sales of the drug.” [2].

4) Companies have been accused of trying to cover-up negative results. GlaxoSmithKline, maker of the antidepressant drug Paxil, is being sued by the State of New York for fraud. The drug company is accused of withholding negative results and distorting study data in order to get Paxil approved for the treatment of children [5, 6]. Also, in a review published in The Journal of American Medical Association in 2004, Psaty et al. reported that the pharmaceutical company, Bayer, did not add a contraindication about the concomitant use of cerivastatin and gemfibrozil to the package insert for more than 18 months after that concurrent use of cerivastatin and gemfibrozil resulting in rhabdomyolysis was found. Furthermore, the company did not disseminate or publish data that was available in July 1999 suggesting an increased risk of rhabdomyolysis associated with high doses of cerivastatin monotherapy; nor did they publish or make available data from late 1999 and early 2000 suggesting that compared with atorvastatin calcium, cerivastatin monotherapy substantially increased the risk of rhabdomyolysis. This drug, cerivastatin, was finally removed from the market in August 2001 [7]. 
5) Investigators with industrial ties are more likely publish data with pro-industrial conclusions. In a review manuscript published in the JAMA in 2003, Bekelman et al. reported a study on the potential impact of financial conflicts of interest on biomedical research. They looked into the English-language studies containing original quantitative data on financial relationships among industry, scientific investigators and academic institutions. A total of 1664 citations were screened, 144 potentially eligible full articles were retrieved, and 37 articles were used for the study. They found a statistically significant association between industry sponsorship and pro-industry conclusions [8].
Who is watching?

There are generally three ways of overseeing clinical trials, conduct monitoring, auditing and inspecting/investigating.

Monitoring

Monitoring is an ongoing process for overseeing the progress of a clinical trial, and of ensuring that it is conducted according to the protocol, sponsor’s SOPs, Good Clinical Practice (GCP) and applicable regulatory requirements. Normally, at commercially sponsored studies the pharmaceutical company or Contract Research Organization (CRO) will assign a monitor to each clinical trial site to undertake monitoring of the clinical trial activities. The monitor(s) will evaluate each investigator site, verifying the source data and reviewing the procedures conducted at the site to ensure that they followed the prescribed protocols and regulation rules. Activities such as informed consent procedures, inclusion and exclusion criteria, randomization, patient clinical documentation, visit schedules, drug accountability, Case Report Form (CRF) and source data consistency and safety documentation and reporting are monitored to ensure compliance with legislation. According to FDA guidelines, issued under 21 CFR 10.90, clinical trials must be conducted in a manner that reflects the principles recognized by the scientific community as desirable approaches to monitoring clinical research involving human and animal subjects. These principles are not legal requirements but represent a standard of practice that is acceptable to the FDA [9]. 

Audit

According to the Good Clinical Practice (GCP) guidelines established by the International Conference on Harmonization (ICH), the companies are responsible for implementing and maintaining quality assurance and quality control systems with written standard operating procedures (SOPs) to ensure that trials are conducted and data are generated, documented (recorded), and reported in compliance with the GCP protocol, and the applicable regulatory requirement(s) [10]. An audit is the systematic and independent examination of trial related activities and documents to determine whether trial related activities were conducted according to the protocol, sponsor’s SOPs, GCP and applicable regulatory requirements. For commercially sponsored studies, the Sponsor will employ independent auditors who will review the study in detail at a chosen site. An audit of a clinical trial provides the research sponsor with independent appraisal of the quality and completeness of the trial and identifies potential problem areas in order to implement timely solutions and avoid situations when corrective action is no longer an option. It provides a snapshot overview of clinical trial conduct. 

Inspection and investigation

The International Conference on Harmonization defines "inspection" in topic E6 of the Guidelines for Good Clinical Practice as "The act by a regulatory authority(ies) of conducting an official review of documents, facilities, records, and any other resources that are deemed by the authority(ies) to be related to the clinical trial and that may be located at the site of the trial, at the sponsor's and/or contract research organization's (CRO's) facilities, or at other establishments deemed appropriate by the regulatory authority(ies)" [10]. Inspection is a particular type of audit carried out by a competent authority where clinical trials involve drugs or devices. It is an official review of documents, facilities, records, and any other resources that are deemed by the authorities to be related to the clinical trial. An inspection is carried out to ensure a clinical trial is being conducted in compliance to GCP and appropriate regulatory legislation. The authorities will also carry out investigations when there are reasonable grounds to suspect that noncompliance has occurred and that enforcement measures may be necessary (e.g. product quality complaints, reports of noncompliance from other regulatory authorities, reports of adverse reactions) [11]. There are regulatory authorities existing in different countries to overlook and prevent/identify misconduct and fraud in clinical trials. In the United States, this body is the Food and Drug Administration (FDA). In Canada, it is Health Canada. 

Despite close monitoring, audits, and regulatory inspections, cases of fraud are often described in clinical trial journals. Because the company sponsoring the new drug or treatment largely controls the monitoring and auditing activities, conflicting interests or trial execution problems could jeopardize the integrity of the clinical data. Furthermore, the regulatory inspection is often limited by the availability of manpower and the competence of personnel. For drugs like antibiotics for acute infections, large populations and long time lines are seldom needed to establish efficacy and safety. However, for prevention and treatment of chronic diseases, clinical trials must be large, lengthy, and conducted at multiple centers since: 1) the efficacy and safety of preventive products and products designed to treat chronic disease require long term studies to evaluate endpoint efficacy; and 2) a single site cannot recruit enough patients to ensure statistical validity. An adequate inspection of just one such lengthy large-scale clinical trial requires a lot of expert human resources. Monitoring is further exacerbated because many trials are being conducted at same time. Relying solely on the current inspection system is inefficient and contributes to unnecessary delays in the approval process.

Also disturbing, there are some reported cases of fraud involving regulatory authority personnel. A recent case involves regulatory approval of the antibiotic drug, Ketek, made by the French company Aventis. The FDA is presently accused of collusion with Aventis in the approval of Ketek or in the very least failure to ensure the integrity of a pivotal post-marketing study (study 3014) conducted by the company in response to the FDA demanding an evaluation of the benefits and risks of Ketek [12]. Right now, House Representatives Edward Markey and Henry Waxman are conducting an investigation of the FDA over this matter. A statement was released in May, 2006 by the two House Representatives saying that: "though the FDA has consistently assured the public of Ketek's safety and efficacy, public documents obtained and examined by Representatives Markey and Waxman's staff indicate that the approval process for this drug was seriously flawed." [13]. And a letter was sent to the Acting FDA Commissioner by the Senate Finance Committee Chairman, Charles Grassley, in May 2006 detailing a number of allegations that have come to light regarding the FDA's approval of Ketek. He stated the allegations “brought to the attention of the Committee assert that FDA management: 
1.accepted from Aventis the resubmission of a new drug application for Ketek, which included fraudulent data in support of approval of Ketek;  

2. instructed FDA scientists preparing to appear before an advisory committee that they should present fraudulent data because discussing issues regarding data integrity and the conduct of the safety study would not be “productive”;

3. presented fraudulent study data to an advisory committee tasked with recommending Ketek’s approval or disapproval;

4. approved a pediatric clinical trial of Ketek, involving infants as young as six-months old, despite concerns related to known toxicities, including hepatic, visual, cardiovascular, and vasculitic adverse events; and

5. continued to knowingly cite fraudulent study data in publicly released safety information on Ketek.” [14]. 
Since its approval in 2004, more than five million prescriptions for Ketek have been issued in the US. Since then, 14 patients have suffered liver failure after taking Ketek and at least four of them have died. 23 others have suffered serious liver injury.  

Finally on June 29, 2006, FDA approved a labeling supplement submitted by Sanofi-Aventis as a “Changes Being Effected” (CBE) supplement, which highlights the WARNINGS section of the labeling to raise attention to the risk of liver toxicity associated with Ketek and strengthen the WARNINGS for patients with myasthenia gravis [15]. 

In a paper published in the scientific journal Applied Clinical Trials on Feb 01, 2005, Barrett and Jay reported a survey done at the 2003 ACT Summit. They asked a large group of delegates whether they had ever seen what they believed to be evidence of clinical research fraud. About 75% of them raised their hands. A year later in Munich, the same question was asked to another group and saw a similar response. On both of these occasions most of the delegates asked were front line clinical researchers. With such an apparently high percentage of clinical trial fraud, to the authors’ knowledge very few prosecutions have been laid outside the United Kingdom. But they mentioned in the article that one pharmaceutical company with a drug that is presently in a multinational Phase III study has closed seven centers, all in one European country, involved in the clinical trial for fraud [16]. 

In 2006, the Union of Concerned Scientists (UCS) and Public Employees for Environmental Responsibility (PEER) distributed a 38-question survey to 5,918 FDA scientists to obtain their perceptions about scientific integrity in the agency. Nearly 1,000 scientists responded to the survey. The results are quite disturbing. 

· 18 percent responded, "I have been asked, for non-scientific reasons, to inappropriately exclude or alter technical information or my conclusions in an FDA scientific document."

· 61 percent knew of cases in which "Department of Health and Human Services or FDA political appointees have inappropriately injected themselves into FDA determinations or actions."

· 60 percent also knew of cases "where commercial interests have inappropriately induced or attempted to induce the reversal, withdrawal or modification of FDA determinations or actions." 

· Fifty percent also felt that non-governmental interests (such as advocacy groups) had induced or attempted to induce such changes. 

· 20 percent say they "have been asked explicitly by FDA decision makers to provide incomplete, inaccurate or misleading information to the public, regulated industry, media, or elected/senior government officials." In addition, 26 percent feel that FDA decision makers implicitly expect them to "provide incomplete, inaccurate, or misleading information."

· 40 percent said they could not publicly express "concerns about public health without fear of retaliation." 36 percent did not feel they could do so even inside the confines of the agency.[17]

Is the external party better?
Fraud and wrongdoing in clinical trials have largely discredited the clinical research industry. Many people are therefore calling for a review of the current system. With the potential for sponsors and investigators to cover up fraud and wrongdoing and the regulatory authorities failing to uncover fraud or even conspiring in the commitment of fraud, it is obvious that a more effective monitoring system needs to be developed and applied to all parties involved in the drug approval process.  The absence of independent, third-party reviewers has undermined the clinical trial and regulatory approval process. Public trust is not likely to be restored until the integrity of the clinical trial and regulatory approval process can be ensured through independent unbiased review. To address these important issues is was recently  proposed that a Publicly Funded, Publicly Accessible Database Of Clinical Trial Procedures and Results be established  to ensure that clinical trails are conducted and evaluated using accepted standards [18]. However, the regulatory authorities’ conduct also needs some form of oversight. In the 2006 survey by the UCS and PEER, About 70 per cent of respondents disagreed with the statement that FDA has sufficient resources to perform effectively its mission of "protecting public health…and helping to get accurate science-based information they need to use medicines and foods to improve their health." And about 81 per cent agreed that the "public would be better served if the independence and authority of FDA post-market safety systems were strengthened." [17]

I strongly believe that an independent third party auditor should be appointed to monitor, audit and inspect/investigate the data and decision making process employed by the regulatory authority presently responsible for drug approval decisions.

1) This independent third party should come from outside the current system. 

2) The external third party’s duties will include a detailed and careful review of all trial data, addressing specific complaints that arise during a clinical trial, and acting as a watch dog to monitor the regulatory process. This would dramatically reduce the potential for misconduct among clinical trial sponsors, clinical investigators and personnel inside the regulatory authorities.  It would also ferret out problems including fraud within ongoing clinical trials.

3) Since the third party’s duties will be restricted overseeing the clinical trial process, it won’t be affected by manpower shortages and the present oversight problems associated with large bureaucracies.

4) This independent party should not be paid directly by the clinical trial sponsor. When sponsors apply for permission to conduct trials, an inspection fee shall be collected by the local IRB to pay for the monitoring by the external third party. Since this fee does not go directly from the sponsor to the independent monitor, the third party should be independent of trail sponsor influence.

5) The independent third party monitor would be chosen at random from among a set of competent monitors to prevent sponsor company influence.  

6) All allegations of fraud and misconduct would be thoroughly investigated. The identity of whistleblowers would be kept confidential to encourage the reporting of any problems including fraudulent activities associated with a clinical trail.

7) The inspection and investigation process must be transparent and documented. All documentation associated with the independent monitors activities should be made available to the public at no cost. 

8) In cases where fraud or procedural errors have seriously jeopardized the case supporting drug approval, the third party has the authority to cancel approval and initiate legal proceedings against the responsible person(s). 

A designated third party with authority to oversee the trials, the sponsoring pharmaceutical companies, CROs, SMOs and people working in the government regulatory agencies would decrease the incidence of clinical trial errors, fraud and wrongdoing. More importantly it would ensure the safety and efficacy of new medical treatments.
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