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ABSTRACT 

Clinical trials may be defined as biomedical or health related research studies in human beings that follow a pre-

defined protocol. Clinical trials are the link between the results of preclinical testing and actual clinical practice. 

They are conducted to collect the data necessary to provide information for academia, industry and regulators and it 

is only through trials that progress is made on new medicines including drugs, vaccines, and devices, as well as 

improved treatments for diseases. Clinical trials involves interplay between clinical investigators (often referred as 

Principal Investigator or PI), patients, sponsors, control research organization (CRO), clinical laboratories with the 

overall objective of improving healthcare to ensure subject safety, validity, accuracy and credibility of data 

generated. To ensure that these concerns are adequately addressed in a study, regulations and guidelines have been 

developed like following the protocol, complying with regulatory and Good Clinical Practice (GCP) standards, 

collecting and reporting quality data and overall monitoring of the progress of trial. Maintaining accuracy and 

quality throughout the clinical study is a continuous dynamic process. There is increasing focus on  having quality 

system in place throughout the planning stages of clinical trials with specific standards for each clinical trial process 

to produce a more reliable and useful end product – high quality data without compromising the rights and welfare 

of human subjects. Globalization, outsourcing and increasing complexity of clinical trials have made the target of 

achieving global quality challenging. Although the study requirements are carefully set forth initially, expectation 

and requirements can change during a study and coordination and harmonization throughout the trial is essential.  

Keywords: Clinical trials, academia, industry, regulators, control research organization (CRO), Good Clinical 

Practice (GCP). 

.  

INTRODUCTION 

Clinical trials process begins with the development of 

a study protocol and ends with the preparation of a 

clinical study report. The selection of investigators 

sites, the recruitment of study subject and completion 

of case report forms (CRF) constitute the most 

important parts of this process. As clinical trials 

operate on a “project” mode and involve several 

parties, processes, and regulations, it is necessary to 

outline the roles and responsibilities of each of the 

constituents of the trial well before the study begins. 

Essential documents, individually and collectively 

permit evaluation of the conduct of the trials and 

quality of the data generated, and serves to 

demonstrate compliance of the Principal Investigator, 

sponsor, and the Contract Research Organization 

(CRO) with GCP and other regulatory requirements. 

It is said that “if it is not documented, it does not  

 

 

 

happen” and according to International Conference 

on Hormonisation (ICH) – GCP guidelines, essential  

documents, are those documents that individually and 

collectively permit the evaluation of the conduct of a  

trial and the quality of the data produced. Quality of a 

clinical trial rests on ensuring that the data and 

reported results all credible and accurate and the 

rights, integrity and confidentiality of trial subjects 

are protected. The sponsor is responsible for quality 

assurance (QA) and quality control (QC) of the 

clinical trial. Much of the literature on quality 

assurance and quality control has arisen in the 

context of clinical trials, focusing on maximizing the 

quality of the data through standardized study - wide 

and local protocols, training of study personnel and 

data management systems
1-9

.  
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DISCUSSION 

Quality control is one of the most important aspects 

of any study as the integrity of the conclusions drawn 

by a study are in large part determined by the quality 

of the data collected. Minimizing all the potential 

sources of error is of paramount importance in 

conduct of clinical trial. There are actually two basic 

components of Quality control viz. Quality 

Assurance and Quality Control. Quality Assurance 

(QA) is a wide-ranging concept which covers all 

matters which individually or collectively influence 

the quality of a product. It is the sum total of the 

organized arrangements made with the objective of 

ensuring that medicinal products are of the quality 

required for their intended use while as quality 

control consists of those activities that take place 

during and after data collection to identify and 

correct any errors or discrepancies in the data that 

have been collected.  It is concerned with sampling, 

specifications and testing and with the organization, 

documentation, and release procedures which ensure 

that the necessary and relevant tests are actually 

carried out and that the materials are not released for 

use, nor products released for sale or supply, until 

their quality has been judged to be satisfactory. The 

sponsor is responsible for implementing and 

maintaining quality assurance and quality control 

systems with written SOPs to ensure that trials are 

conducted and data are generated, documented and 

reported in compliance with the protocol, GCP and 

the applicable regulatory requirements(s)
 10-15

.  An 

integral component of quality assurance is the 

training and certification of study personnel in 

accordance with the study protocol
2,3,16,17,18,10,11,19,20

. 

Once data collection begins, quality control 

procedures developed as part of the quality assurance 

processes must be implemented. Thus the goal of the 

quality control procedures is to identify and correct 

sources of bias in the data both during and after the 

data collection. Manuals should also be reviewed so 

that any sections that are ambiguous or subjected to 

misinterpretation can be clarified
20

.  

 

QUALITY ACTIVITIES DURING THE 

TRIAL 

There are a number of Quality Assurance (QA) 

activities throughout the conduct of a trial. The most 

significant activity is adverse event reporting by the 

investigator to the sponsor and as appropriate to the 

ethical committee (EC), verification of data versus 

source documents, analysis of data queries and drug 

accountability. The sponsor should facilitate all the 

reporting to all related investigator(s) and to the 

regulatory authority of all adverse drug reactions - 

both critical and unanticipated. Ethical committee 

should be communicated about any unexpected and 

related adverse events that can impact the overall risk 

benefit balance. The intention of trial monitoring is to 

confirm the rights and interests of the subjects are 

protected, the trial data are exact, absolute and 

provable from source documents and the conduct of 

the trial is in confirmation with the protocol, with 

GCP and with the appropriate regulatory 

requirements. Monitors appointed should be suitably 

trained and be well known with the test article(s), the 

protocol, the written instructed consent document, the 

sponsor’s SOPs, GCP and the appropriate regulatory 

requirement(s). The monitor should give a written 

report to the sponsor following each trial site 

inspection or trial related communication. Data 

management of clinical trials is very important and 

highly controlled, because the data gathered will be 

utilized for statistical analysis and report writing and 

will subsequently be put through regulatory review. 

The data management team sends data queries to the 

study site and the decisions are sent back to the data 

management team by the monitor
21

.  

Internal audits of the site selection and management 

procedures need suitable staff and guarantee that the 

trial was carried out in compliance with the 

procedure and suitable regulations. Site performance 

is assessed by an internal process evaluations 

following the trial have commenced taking into 

regard such trial related items
22

. Some common 

deficiencies observed during site inspection include 

failure to follow the investigational plan and signed 

investigator statement/agreement, protocal 

deviations, inadequate record keeping, inadequate 

accoutability for the investigational product, 

inadequate subject protection including informed 

consent issues, adverse event recording and 

reporting.
23,24

. 

Over the year, these have remained the areas of 

deficiencies at the investigator sites. However, the 

sponsor and its team monitors play a significant role 

in the site performance. In FDA inspections ,some of 

the common sponsor deficiencies were inadequate 

monitoring, failure to secure investigator compliance, 

failure to submit progress reports, failure to notify 

FDA, investigators or internal review boards (IRBs), 

failure to obtain signed investigator agreement, 

failure to obtain FDA or IRB approval and 

unqualified monitors
25

. 

The FDA warning letters also cite deficiencies in 

monitoring
26

. As the quality of a clinical trial depends 

on ensuring protection of human subjects, the 

functioning of the IRB also needs to be reviewed
23,27

. 

Standards need to be developed and implemented for 

each clinical trial process
28,29

 and the quality system 

requirements include personal roles and 

responsibilities, training policies and procedures, 

quality assurance and auditing, document 

management, record retention and reporting, 

corrective and preventive action (CAPA). Thus 

quality system should deal with all types of errors 

likely to occur in clinical trials i.e. design, 

procedural, recording and analytical
28

. 

 

QUALITY – NEW REGULATORY 

APPROACHES AND INITIATIVES  

Upto now, quality management was often uneven e.g. 

there was quality verification at the beginning of 

novel research development, and one more at the 

closing stages through peer review publications. But 

throughout the balance of the research procedure, 

quality management was repeatedly left to the 

researchers and their institutions
29

. The FDA is 

developing new approaches on risk based evaluation 

planning
30 

which include Center for Drug Evaluation 

and Research (CDER) risk based site selection tool, 
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IRB inspection model, bioequivalence examination 

model and Sponsor /CRO surveillance review model. 

The FDA is programming to switch its inspection 

focus, which is currently post New Drug Approval 

(NDA) submission, to clinical trial inspection, 

supervision in real time to make surveillance 

inspections of sponsors and clinical investigators 

during the trial and appraisal of the sponsor quality 

systems and sponsor quality management plan at end 

of phase II.  

Another more important FDA initiative is the Clinical 

trials transformation initiative (CTTI) which was set 

up in 2008 by the FDA and Duke University as a 

public private partnership. The CTTI, a public private 

partnership involving industry, government, patient 

advocates, trade organizations, professional societies, 

academia, and non-academic investigators and more 

than 60 interested parties with an aim to identify 

practices that, through broad adoption will increase 

the quality and competence of clinical trials
31

. The 

CTTI has characterized quality as “the ability to 

efficiently answer the intended question about the 

benefits and risks of a medical product or process, at 

the same time assuring protection of human 

subjects
32

. The CTTI has initiated several projects to 

identity practices that will increase the quality and 

efficiency of clinical trials. One of the first projects 

designed and accepted under this initiative is 

“Effective and Efficient Monitoring as a component 

of Quality assurance in the conduct of Clinical 

Trials”. Even though present regulations need 

sponsors to guarantee proper monitoring of clinical 

investigations of products subjects to Investigational 

New Drug Applications and Investigational Device 

Exemptions, monitoring process that are 

unsuccessfully and overly burdened may 

intentionally give to poor data quality
33

. The CTTI 

has made suggestions to build quality into scientific 

and operational design in the conduction of clinical 

trials, some of which are: concentrate on what 

matters, develop a quality plan focusing or areas of 

serious risk for generating errors that matters, 

prospectively measure error rates of critical 

parameters, monitoring approach, improved training 

and procedures and report quality problems found, 

actions taken, converse their effect on the analysis 

and explanation of results. This FDA’s recent steps 

highlight the significance of prospectively building 

quality into scientific and operational design and the 

conduct and monitoring of clinical trial
34

.  

 

CONCLUSION 

Quality assurance and quality control procedures 

span the entire course of the study and include a 

multitude of tasks. Such tasks are delegated to 

various committees and / or are undertaken by 

participating centers, all of which must take 

responsibility for understanding, implementing and 

following through on all procedures that maximize 

data quality. The procedures should be designed to 

ensure that the data being produced are in fact 

reliable, valid on the appropriate scale, and do not 

reflect bias of the instrument or bias that may arise in 

subgroups of population being studied. The quality of 

the quality assurance/quality control process is highly 

correlated with the quality of communication with 

and between centers and all researchers. Maintaining 

standardization of procedures across centers and 

analytical procedures are integral part of quality 

control demanding continuous vigilance from the key 

state holders - investigators and sponsors and 

harmonizing the activities.  
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