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WATCH PAGES

FDA Watch

• Tobacco regulation - President Obama signs bill regulating tobacco
• Drug Side Effects
• Rejected Drugs - Groups urge FDA to release info on rejected drugs
• Enforcement - U.S. marshals seize drug products manufactured by 
   Caraco Pharmaceutical Laboratories
By:  Joseph Pickett of Expertbriefings.com

Current Good Manufacturing Practice for Phase 1 Clinical Trial 

Products

The US Food and Drug Administration (FDA) announced a final rule last 
July regarding the current good manufacturing practice (CGMP) regulations 
for human drugs, including biological products, to exempt most phase 1 
investigational drugs from complying with the CGMP requirements. This 
amendment took effect September 15, 2008.1 
By: Deborah A. Komlos, Thomson Reuters

 
Australasia Watch 
This month in Australasia watch we move our thoughts from Australia to New 
Zealand. New Zealand offers healthcare companies a pragmatic regulatory/
ethics process and a rapid start for clinical trials. Drug and biotech studies are 
submitted to Medsafe in parallel with the ethics application and take two to 
four weeks to approve, and can start subject to ethics approval. New Zealand 
continues to be attractive centres of research excellence in early phase product 
development and beyond. 
By:  Russell Neal & Gerard Dunne of Clinical Research Network (CNS Pty. 

Ltd.) 

Caribbean Watch

The plan to explore the Caribbean as an emerging market to conduct clinical 
research has included contacting the appropriate country officials including 
the Ministry of Health, Chief Medical Officer and discussing the interest in 
conducting clinical trials in their country.  The plan also included obtaining any 
recommendations, requirements and past and current experiences as well as 
establishing a working knowledge of the process and procedures for obtaining 
local Ethics Committee approval.  
By:  Francine Hakim of Caribbean Clinical Research Associate. 

China Watch - Drug Development in China ——Relative Regulations 

on International Multicentre Trails

With more and more attention to performing international multicentre trails 
in China, SFDA laid down some regulations for international multicentre 
trails in Provisions for Drug Registration. Firstly, applications on performing 
international multicentre trails in China should also follow the drug classification. 
The applications should be presented according to the requirements of the 
registration application of imported drugs; the time needed from application to 
approval is about 6-8 months. 
By: Dr. Xunting Zeng of INCROM CHINA

CLINICAL TRIALS REGULATORY PROCESS IN INDIA

CDSCO (Central Drug Standard Control Organization) is the central authority 
headed by DCGI (Drug Controller General of India) responsible for the clinical 
research regulation in India. Kamal Shahani of Cliniminds India explains the key 
regulations and guidelines which govern the clinical trial regulation in India
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Checklist for GMP issues at CROs:

CROs being well familiar with GCPs sometimes lack in GMPs as regards 
standardized procedures for receipt, storage, handling, dispensing and return of 
study medication as well as qualification of storage units, deviation procedures 
and documentation. The check list below may support CROs covering GMP 
related issues. 
By: Dr. Claudio Lorck of Temmler AG. 

REGULATORY 

What is the line between CRO and sponsor responsibilities, and the 

difference between the delegation of the tasks and delegation of the 

responsibilities?

Possible contents:

With medicine development timescales taking approximately 10 to 12 years 
from discovery to market release. And complicated systems and deeply involved 
procedures, the costs of development of new medicines are rapidly increasing 
and the role of R&D and CRO organisations becomes critical. Sule Mene of Mene 
Clinical Research asks - What is the line between CRO and sponsor responsibilities, 
and the difference between the delegation of tasks and responsibilities?

MARKET ANALYSIS

East and West – Clinical Trials in the CEE 

With 15% annual growth predicted in the CRO industry in Eastern Europe 
(CEE) between 2008 and 2012, the region has positioned itself as an attractive 
region for performing clinical research, and has become a high-quality and cost-
effective option for companies with drugs in development. Of course, with more 
than 20 countries, it is unrealistic to describe to CEE in general terms, but there 
are common elements that make these countries attractive. Janos Filakovszky 
of Quintiles explains the current conditions of the entire market. 

CHALLENGES & OPTIONS IN THE CONDUCT OF CLINICAL TRIALS IN 

EMERGING COUNTRIES IN AFRICA AND THE CARIBBEAN

There have been recent efforts to conduct clinical trials and training in several 
countries in Africa and the Caribbean. The required standards for conducting 
research on new drugs are not always able to be met in both developing and 
emerging nations.  Additional factors that must be taken into consideration 
when implementing clinical trials and training in these countries are:  lack of 
facilities, government policy interference, non-indigenisation policy, poverty, 
ignorance, diseases, corruption, communication problems, insufficient and 
inexperienced personnel to name a few.  Gbolahan Fatuga of Calegio Clinical 
One Vision goes on to examine each of these and their effect(s) on the conduct 
of a clinical trial.

THERAPUTIC STUDIES 

Therapeutic Cancer Vaccines and the Need for Innovative Approaches

A new generation of targeted therapeutics for the treatment of cancer is 
emerging from the growing knowledge base of biomedical drug discovery.  
Based on a biological approach, novel cancer therapeutics currently under 
development include agents in the areas of vascular targeting, antisense, gene 
transfer, immunotherapies, and apoptotic induction.  Jennifer R. Weidman, 
PhD, RAC of  Cancer Advances Inc explains why tthese innovative treatments 
hold the promise of improved therapeutic choices for selected cancer patient 
populations and have the benefit of diminished side effects compared with 
traditional cytotoxic therapies. 

Vaccines: preventive and therapeutic vaccines and adjuvants on the 

rise

There remain major areas of unmet medical need which could be addressed 
by further research and development into preventive and therapeutic 
vaccines. Additionally, there are seemingly never ending challenges for vaccine 
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manufacturers to overcome emerging and re-emerging infectious diseases 
with preventive vaccines. There is also strong demand for the development 
of therapeutic vaccines in patients with autoimmune-and allergy-based 
disease, linked to high tumour incidences and growing evidence of 
resistance to standard chemotherapy regimes. Ralf D Hess, PhD, Principal 
Consultant,PAREXEL Consulting & Partha Ghosh, MD, Director, PAREXEL 
Consulting evaluates why, reaching these goals may require new and 
improved adjuvants for the development of more effective and more 
powerful vaccines especially in immunocompromised populations.

Malaria Vaccine Candidates- an overview

Since the epidemiology of malaria varies enormously across the globe, it 
may be necessary to adopt different vaccine development strategies to 
target the different populations. Looking at the malaria parasite life-cycle, 
we can see that there are various areas that can potentially be targeted 
by vaccines. The most recent advances in the field of sub-unit vaccine 
development include the use of DNA vaccines. Dr Sheperd Moyo of OnQ 
Research PTY LTD gives us an overview of the main vaccine candidates that 
have managed to undergo human testing. 

Diagnosis of Brucellosis at the present stage & Pathogenesis 

grounds of immunity-modulated therapy of brucellosis

One of the main conditions of successful treatment in any disease is its 
correct and timely diagnostics.  Early diagnostics in brucellosis has the 
great epidemiological value and allows to carry out antiepidemological 
actions in the seat of infections timely. Sh. A. Kulzhanova of Semipalatinsk 
state medical academy, Semey city, Kazakhstan, discusses the role of 
numerous immunological breaks for each concrete brucellosis patient and 
to approach with validity the treatment of a given illness, i.e. differential 
application of non-specific immunity-modulated therapy with the influence 
on the concrete chains of immunity.

LABS & LOGISTICS  

Fundamental errors when working with central laboratories

Central laboratory services are complex especially due to the logistical 
tasks involved. Bad understanding of processes during the planning phase 
has the irrevocable consequence that sites may prepare their samples 
inappropriately, that samples may undergo unexpected delays during 
shipment and that lab results may not be available at the site for the 
next patient’s visit. Dr. Hermann Schulz of Interlab GmbH suggests how 
Sponsor companies (essentially Pharma and Biotech) can do better during 
the selection process. 

Powerful Web-based LIMS Supports Clinical Trial Expansion into 

Emerging Countries 

Recruitment of subjects is a major bottleneck in many clinical studies causing 
problems to companies seeking regulatory approval for new products. 
However, with large populations eligible to participate in clinical studies, an 
ample supply of trained clinical investigators, and the opportunity to reduce 
trial costs by up to half compared to the U.S. or Western Europe, clinical trial 
activity is on the rise in many emerging markets including Eastern Europe, 
Latin America, Asia, and Africa.  Successful execution of a clinical trial in 
these emerging countries requires that the clinical trial specimen collection, 
handling, shipping, and testing processes are tightly managed despite 
these challenges.  A flexible and feature rich Laboratory Information 
Management System (LIMS) can accommodate new investigator and 
specimen testing sites and will enable effective management of the kit 
supply chain, specimen collection, storage, testing, and laboratory result 
management. By Tamar.Harris & Ed Krasovec of Starlims
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Editorial Advisory Keynote
By Steve Heath, Head of EMEA - Medidata 

Solutions Inc.

In the May edition of JfCS, Parexel’s Mark 

Goldberg looked forward to the DIA to be held 

in San Diego in June. Having just returned from 

this event, I was left with the impression of an 

industry still passionately engaged in trying to 

fulfil its mission of developing “better medicines” 

and improving patient safety. Conference 

attendee numbers seemed somewhat down 

on last year; the prevailing economic climate which has severely impacted 

travel budgets in many companies, together with concerns around H1N1, 

combined to reduce both US domestic and international (non-US) 

participation at DIA. The exhibition hall was also quieter than normal but 

happily many of the sessions were full and engaged with lively debate. As 

ever, DIA members continue to give of their time and expertise and their 

passion for improvement.

The impact of technology on clinical development together with the 

associated process enhancements needed to take advantage of these 

technologies continues to be a positive theme. Technologies such as EDC are 

now being seen by many large organisations as a given in more and more 

trial situations. There is a greater level of confidence that the major players in 

the EDC space, including the CRO community, can effectively conduct multi-

country, multi-language trials using large and diverse patient populations, 

and that the data resulting from these studies can be made available for 

analysis in timelines meaningful for sponsor and regulator - and all of this 

while helping facilitate rapid reporting of safety-related data.  

This potentiation of global trial capability via technology plays into 

the need for access to broader patient populations in geographies such as 

the BRIC countries, Latin America and SE Asia. Also, as political and social 

demand for development of enhanced treatments for infectious diseases 

increases, conducting “more studies - more effectively” in areas that have 

been somewhat neglected historically, including sub-Saharan Africa, will 

demand that technology and service providers ensure that useful tools are 

available to aid clinical researchers.   

Global Pharma is under pressure from all sides: society, politicians, 

shareholders and regulators all have expectations and demands of the 

industry which have to be meaningfully reconciled. A key economic 

requirement is to improve development efficiency. Cost containment 

at the governmental/insurance payor level combined with the need for 

maintenance of shareholder value mean clinical development simply has to 

follow the lead of its cousins in Pharma manufacturing and sales supply, and 

take advantage of technology and process optimisation opportunities. While 

there are uncertainties around the detail of the Obama administration’s 

healthcare reform process, Global Pharma needs to be in a more efficient 

state to be able to react to any stimulus opportunities presented, as well 

as to any negative impacts that the highly visible drugs bill component of 

healthcare cost will deliver.

An important element of this is the development of meaningful standards 

to ensure interoperability within data flows and technologies. At the San 

Diego DIA, one of the busiest exhibition stands appeared to be the CDISC 

(Clinical Data Interchanged Standards Consortium), which has been one of 

the major forcing elements in our industry in the drive towards standards.  

Suppliers and sponsors alike should ideally be able to function within a 

mutually agreed standards universe. At DIA this manifested itself in dialogue 

in several sessions about whether so called integrated suites of technology, 

or best of breed technologies, linked by emerging open standards such as 

CDISC ODM/STDM or Web Services was the better choice. The possible 

technical and process constraints of the former model vs. the potential for 

greater commercial complexity of the latter seem to be two main areas of 

the debate.

Technology can and is driving better downstream decision-making; more 

rapid access to information can facilitate “fail fast fail early” approaches. 

Adaptive trial and other innovative trial conduct methodologies, which have 

yet to achieve the overall breakthrough level hoped for a little while ago, are 

also driven by rapid access to technology such as interactive randomisation 

and EDC.  

Looking upstream, interesting work based on standards-driven global 

libraries of forms and functions has already taken place to ensure more 

rapid development of deployable studies. The next level of (cost and time) 

efficiency gains in this area will likely come from enhancement of the analysis 

of prior studies as a feed into the next process step. For example, being able 

to analyse the effectiveness of data collected for frequency of usage and 

end point validity and potentially benchmarking this against industry or 

therapeutic area peers could allow for significantly enhanced decision-making. 

Clinical protocol optimisation based on appropriate open technologies could 

facilitate faster recruitment, perhaps involving fewer patients, as well as lay 

a foundation for standards-driven data streams to other technology systems 

in the development process, such as site supply management. The aim is to 

drive cost, complexity and time out of clinical development and help make 

“better medicines” available sooner to more people. 

A final thought: as the industry moves towards greater operational 

efficiency the interplay between sponsors, service and technology providers, 

and indeed the regulators, is becoming more complex and therefore has to 

rapidly mature. Enhancement of trust and openness in dialogue need not 

damage commercial confidentiality. The drive to demonstrable value in all 

aspects of clinical development will require the industry as a whole to mature 

to takeadvantage of the opportunities that await us. 
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advocacy group has long challenged many FDA 
decisions.

Dr. Joshua Sharfstein, deputy commissioner 
of the FDA and head of the panel, defended the 
fees earlier this year, saying agency staff make 
decisions based on evidence.

US lawmakers only recently boosted the 
FDA’s budget.

Industry groups said the FDA could do better 
at helping consumers understand its actions but 
warned that too much public detail on products 
or manufacturing may tip off rivals.

“To provide that type of information before 
approval would provide competitors with insights 
... those types of insights come at a cost, a 
competitive cost,” said Pharmaceutical Research 
and Manufacturers of America lawyer Jeffrey 
Francer. 
For more information, please visit www.

reuters.com

Enforcement

US marshals seize drug products manufactured 
by Caraco Pharmaceutical Laboratories 

US marshals, at the request of the FDA, on 
June 25 seized drug products manufactured 
by Caraco Pharmaceutical Laboratories Ltd. 
(Caraco), at the company’s Michigan facilities 
in Detroit, Farmington Hills, and Wixom. The 
seizure also includes ingredients held at these 
same facilities. “The FDA is committed to taking 
enforcement action against firms that do not 
manufacture drugs in accordance with our good 
manufacturing practice requirements,” said Janet 
Woodcock, M.D., director of the FDA’s Center for 
Drug Evaluation and Research. “Compliance with 
these standards prevents harm to the public.”

This action follows Caraco’s continued failure 
to meet the FDA’s current Good Manufacturing 
Practice (cGMP) requirements, which assure the 
quality of manufactured drugs. Through this 
seizure, the FDA seeks to immediately stop the 
firm from further distributing drugs until there 
is assurance that the firm complies with good 
manufacturing requirements.

Since January 2009, Caraco has initiated 
voluntary recalls of drug products to protect the 
public from potentially defective medications. The 
recalls involved manufacturing defects, including 
oversized tablets and possible formulation error. 

For more information, please visit www.fda.gov.

President Obama signed legislation on 

June 23 that will give the US Federal 

Government broad new power to regulate 

the manufacturing, advertising and 

marketing of cigarettes and other tobacco 

products, The Washington Post reported on 

June 24.

Obama signed the bill into law during a 
Rose Garden ceremony, where he hailed it as a 
landmark measure that would help rein in some 
of the health damage caused by smoking, which 
is responsible for more than 400,000 deaths in 
the United States each year. One-fifth of children 
in the country are estimated to smoke by the 
time they graduate from high school. 

Obama invoked his own struggles to quit 
smoking as he pointed out that almost 90 per 
cent of smokers begin the habit by the time they 
turn 18. “I know - I was one of these teenagers,” 
said Obama, who has frequently talked publicly 
about his battle, “and so I know how difficult it 
can be to break this habit when it’s been with 
you for a long time.” 

The law requires sterner health warnings on 
cigarette packs, and it may bring about changes 
in the formulations of cigarettes and cigars. 

It will also require manufacturers to disclose 
the ingredients in cigarettes and other tobacco 
products and will institute severe limitations on 
how they are advertised and promoted.
For more information, please visit www.

washingtonpost.com.

Drug Side-Effects

Johnson & Johnson’s Tylenol should be given 
in lower doses and the Extra Strength version 
should be sold by prescription only to curb the risk 
of liver damage from the 50-year-old painkiller, a 
US advisory panel said, according to Bloomberg.
com.

Outside advisers to the Food and Drug 
Administration voted 21-16 on June 30 that 
people should take less than 4,000 milligrams 
of Tylenol or other over-the-counter products 
containing acetaminophen in a day. The current 
maximum equals eight Extra Strength, or 500 
milligram, tablets or capsules a day. 

The 500 milligram tablets account for more 
than 90 per cent of US sales of single-ingredient 
acetaminophen, according to an FDA review of 
data from IMS Health Inc., and the drug is one 
of the most widely used medicines in the US. The 
drug has been a leading cause of liver injury for 
more than a decade even with efforts to educate 
users about the danger of taking too much, the 
FDA says. 

“The most important target for our action 
is unintentional harm, both in adults and in 
children,” said panelist Karl Lorenz, an internal 
medicine specialist with the Veterans Affairs 
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FDA watch  
Tobacco regulation
President Obama signs bill regulating tobacco

Greater Los Angeles Healthcare System. 
“Education is a weak intervention and we really 
are looking for more concrete steps.” 

The panel, meeting outside Washington 
in Adelphi, Maryland, voted 24-13 to lower the 
single adult dose to 650 milligrams, or two regular 
strength tablets, a reduction of 35 per cent. The 
panel voted 26-11 that the 500 milligram Extra 
Strength dose should be available through 
prescription. The FDA may follow the advice of 
outside panels, although it isn’t required to. 
For more information, please visit: www.

bloomberg.com

Rejected Drugs

Groups urge FDA to release info on rejected 

drugs

The FDA should make more information 
available to the public, even on drugs and devices 
that never make it to the US market, consumer 
advocates told the health agency on June 25, 
according to Reuters. 

But industry representatives cautioned that 
findings or data containing confidential company 
information could harm competition if made 
widely available.

While the FDA often provides public details 
on products that win its approval, doctors and 
consumers could benefit from similar disclosure 
on those it rejects, several advocates and former 
FDA staff reviewers said at a public meeting to 
discuss ways the agency can make its regulatory 
decisions clearer.

Details on why it declines a new use for a drug 
already on the market could help protect patients 
from possible side-effects if doctors are already 
prescribing it for so-called “off-label” use or as rival 
drugs are developed, said the Pew Prescription 
Project’s Allan Coukell.

“Lives might have been saved,” Coukell, 
director of the nonpartisan consumer safety 
group, told the panel of eight top FDA officials.

The FDA, which regulates a wide range of 
foods, drugs and devices that make up about 25 
per cent of the US economy, has ultimate say 
on whether medications can be sold or whether 
certain foods must be recalled. It also monitors 
manufacturing sites and monitors drug risks, 
among other duties.

But it has come under fire amid a number of 
scandals involving a variety of products including 
painkillers, contaminated peppers and peanut 
butter.

Some critics said the agency, which gets much 
of its funding from company fees, is too cosy with 
the industries it regulates.

FDA has adopted a “corporate culture” and 
focuses too much on company interests instead 
of science, said Public Citizen Health Research 
Group Deputy Director Peter Lurie, whose 

Joseph Pickett is Owner and 

President of Expertbriefings.com, 

a leading provider of regulatory 

teleconferences in clinical trials,

pharmaceuticals, medical 

devices and biological 

products. For more information, 

please visit http://www.expertbriefings.com, or 

Email:  communications@expertbriefings.com.





The US Food and Drug Administration 

(FDA) announced a final rule last 

July regarding the current good 

manufacturing practice (CGMP) 

regulations for human drugs, including 

biological products, to exempt most 

Phase I investigational drugs from 

complying with the CGMP requirements. 

This amendment took effect on 

September 15, 2008.1 

Via the final rule, the 21 Code of 
Federal Regulations (CFR) Part 210.2 
now includes a paragraph stating that 
production of investigational drugs for use 
in Phase I clinical trials conducted under an 
investigational new drug application (IND) 
are exempt from compliance with 21 CFR 
Part 211. This exemption is not applicable to 
an investigational drug that has been made 
available for use by or for the sponsor in a 
Phase II or Phase III study, or if the drug has 
been lawfully marketed.

According to the FDA, the CGMP 
update is appropriate because many of 
the issues presented by the production of 
investigational drugs intended for use in 
the relatively small Phase I clinical trials 
are different from those resulting from 
production of drug products to be used in the 
larger Phase II and Phase III clinical trials or 
for commercial marketing. Moreover, many 
of the specifications in 21 CFR Part 211 were 
directed at the conditions of manufacture 
for drug products beyond the Phase I stage; 
for example, requirements pertaining to 
repackaging, relabelling, and stock rotation.

Exemption from the CGMP stipulations 
does not mean that investigational drugs 
are excused from any regulatory scrutiny. 
Even if these products receive the 
exemption, they remain subject to the 
statutory requirement in section 501
(a)(2)(B) of the Federal Food, Drug, 
and Cosmetic Act (FD&C Act) that 
deems a drug adulterated.2 This section 
requires that CGMP terms be met by 
the methods used in, or the facilities 
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Current Good Manufacturing 
Practice for Phase I Clinical 
Trial Products  

or controls used for, the manufacture, 
processing, packing, or holding of the drug. 

Investigational drugs also remain 
contingent on the FDA’s IND authority. As 
per 21 CFR Part 312.23(a)(7), among the 
inclusions required in every IND is a section 
that describes the composition, manufacture, 
and control of the drug substance and the 
drug product.3 Should the FDA determine 
that a study would expose its subjects to 
unreasonable and significant risks or that the 
IND lacks sufficient information to assess these 
risks, the agency may place the proposed or 
ongoing Phase I trial on clinical hold (21 CFR 
Part 312.42(b)(1)).4 Termination of the IND 
is also possible if the FDA finds deficiencies in 
the methods, facilities, and controls used for 
the manufacturing, processing, and packing 
of the drug (21 CFR 312.44(b)(1)).5

In parallel with its final rule notification 
last July, the FDA also issued the Guidance for 
Industry: CGMP for Phase I Investigational 
Drugs (Final).6 This document is intended 
to assist manufacturers in implementing 
manufacturing controls that are appropriate 
for the Phase I clinical trial stage of 
development. The following are among the 
Phase I investigational products to which the 
final rule applies: investigational recombinant 
and non-recombinant therapeutic products; 
vaccine products; in vivo diagnostics; plasma 
derivative products; gene therapy products; 
and somatic cellular therapy products.
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This month in Australasia watch we 

move our thoughts from Australia to 

New Zealand, which together with 

Australia forms “Australasia”. New 

Zealand, with a population of around 4 

million people, largely living in the three 

major cities of Auckland, Wellington & 

Christchurch, is a short three hour flight 

over the Tasman Sea from Australia. 

Like Australia, New Zealand offers 
healthcare companies a pragmatic 
regulatory/ethics process and a rapid start 
for clinical trials. All trials need to go through 
an ethics committee (IRB), but only one 
ethics committee is needed to cover all sites. 
If a study is run across multiple regions, it 
is submitted to the multi-regional ethics 
committee (MREC), and if sites are all within 
one region (the country is divided into four 
regions), the trial is submitted to the local 
regional committee. There is no fee for ethics 
committee submissions in New Zealand, with 
a submission to the New Zealand regulator, 
Medsafe, costing around US$4,000 for drug 
studies. Notably, medical device studies 
do not need to be submitted to Medsafe, 
though an ethics committee submission 
would still apply.

Drug and biotech studies are submitted to 
Medsafe in parallel with the ethics application 
and take two to four weeks to approve, and 
can start subject to ethics approval. Ethics 
approval can take four weeks at a minimum. 
Whilst some studies have been approved 
within 30 days of submission in New Zealand, 
typically, we advise applicants to allow 6-8 
weeks for the submission process. Similar to 
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Australia, a protocol, investigator brochure, 
case report form, informed consent form 
& patient information sheet are required 
for submission, along with the completed 
submission forms.

New Zealand offers the following 
advantages for clinical trials:

• Low bureaucracy and a practical 
regulatory environment

• Responsive to changes in requirements 
as projects develop

• English language environment
• Reverse seasonality and no holiday 

season in July/August
• Good infrastructure for clinical trial 

processes & technology
• Standard of medical practice similar to 

Western Europe/North America
• Lower costs and lower overheads than 

many northern hemisphere countries
• Quality data to ICH-GCP and FDA 

standards

Given New Zealand’s population, we are 
often asked what areas of clinical research 
gravitate our way. Medical devices studies 
are popular given the lack of regulatory 
review for such product. Studies can be up 
and running quickly, often require small 
cohorts, standards and technology uptake 
are high, and the work is well received locally 
and internationally. The same applies for 
many diagnostics.

Other key areas are indications prevalent 
in Western populations such as oncology, 
particularly treatment-naïve studies (versus 
adjuvant), cardiovascular (both drug and 
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device) and respiratory studies. New Zealand 
also has a strong research following in 
immunology, endocrinology (e.g. diabetes) 
and in neurology.

Frequently New Zealand and Australia are 
seen by sponsors as one region (Australasia), 
as both countries share similar cultures in 
terms of approachability and clinical trial 
conventions and standards. Indeed there 
is often a friendly rivalry in competing with 
each other to be the first to recruit, with one 
often being first in the world to recruit due 
to the regulatory speed described here and 
in earlier articles. Coupled with a track record 
of delivering on promised patient numbers, 
Australia and New Zealand continue to be 
attractive centres of research excellence 
in early phase product development and 
beyond.
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by St. Kitts and Nevis to explore this further.  

There are certain therapeutic areas which 
could benefit from exploring this region. 
Clinical trials in the area of cholesterol, 
endocrinology, diabetes, obesity, tropical 
related diseases and paediatric trials could 
be easily completed in a timely manner. 
Sponsors could have access to data from 
a population that historically is not well 
represented in clinical trials. With diseases 
like dengue fever and accidents and trauma 
occurring increasingly in the region, clinical 
trials in these therapeutic areas could prove 
beneficial.

As events impact the economics of 
the region, establishing a clinical research 
organisation offers an opportunity on 
several levels to the local community, 
an industry to provide human resource 
training and revenue. With key elements of 
the recent CSME (Caricom Single Market 
Economy) travel allowances are intended to 
benefit the people of the region by providing 
more and better opportunities to produce 
and sell goods and services and to attract 
investment; it enhances the movement 
of people for medical purposes (including 
research) which is common to residents 
of these island nations. Having a medical 
research tourism hub in the Caribbean is an 
additional regional asset.

In upcoming editions we will explore 
additional CRO activities, the cultural 
response to advertising, ongoing clinical 
trials and the concept of a Caribbean Phase 
I unit.

experiences, as well as establishing a 

working knowledge of the process and 

procedures for obtaining local Ethics 

Committee approvals. Exploring a 

relationship with the regional university 

community was found to be beneficial. 

The University of the West Indies has 

three medical university programs 

in the Caribbean in well populated 

areas including Jamaica, Trinidad and 

Barbados. Country officials in Jamaica 

and Trinidad have expressed general 

approval to have clinical trials conducted 

in their locale.

Not to overlook 
the smaller Leeward 
island federations: 
several smaller islands, 
Grenada, Dominica 
and St.Kitts and 
Nevis, have medical 
universities which 
are well accredited 
and recognised. With 
St. Kitts and Nevis 
boasting four medical 
universities, including 
a nursing school and 
veterinary universities, 
exploring the concept of 
expanding animal studies, 
first time in human use, 
pharmacokinetics and 
pharmacodynamics and 
other Phase I projects merits 
further exploration. 

Contacts have been made 
to explore the feasibility 
of these institutions being 
involved. It has been found 
that smaller institutions may 
exhibit fewer bureaucratic 
hurdles than the larger 
university systems. The overall 
country approval comes from 

the Ministry of Health from 
the office of the Chief 

Medical Officer. Great 
enthusiasm has 

been expressed 

The plan to explore the Caribbean as 

an emerging market to conduct clinical 

research has included contacting the 

appropriate country officials including 

the Ministry of Health and Chief 

Medical Officer, and discussing the 

interest in conducting clinical trials in 

their country. The plan also included 

obtaining any recommendations, 

requirements and 

past and current 
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communicate with SFDA as early as possible 
and present applications in advance to 
ensure the simultaneous implementation 
of trials in all nations as much as possible. 
Meanwhile, SFDA is making efforts to reduce 
the approval time; it is predicted that the 
approval time can be reduced to 3-6 months 
in the future.

international multicentre trails should be 
submitted. 

The advantages of performing 
international multicentre trails in China are 
as follows:

1. China has abundant patients; all kinds 
of required data can be obtained according 
to sponsors’ demands, and subjects can be 
rapidly enrolled.

2.  In China, sponsors can obtain drug data 
on Asian people; moreover, the data can also 
be used for import registration as long as the 
case amount meets the requirements in the 
Provisions for Drug Registration. 

3. The costs of clinical trial in China are 
relatively low; therefore, more clinical trial 
data can be obtained at a lower cost.

Of course, performing international 
multicentre trails in China has a disadvantage, 
i.e. the application time is longer than that 
of other nations. Therefore, sponsors should 

The last several issues introduced 

registration of imported drugs, special 

approval administration and the new-

drug monitoring period respectively. 

With more and more attention being 

given to performing international 

multicentre trails in China, SFDA laid 

down some regulations for international 

multicentre trails in Provisions for Drug 

Registration. 

Firstly, applications on performing 
international multicentre trails in China 
should also follow the drug classification. The 
applications should be presented according 
to the requirements of the registration 
application of imported drugs; the time 
needed from application to approval is 
about 6-8 months. Other regulations include 
the following: 

1. Drugs for clinical trials should have 
been registered in foreign nations, or these 
drugs should be in Phase I or �I clinical 
trials. SFDA will not accept the applications 
of international multicentre trials involving 
internationally-unregistered preventive 
vaccines presented by foreign applicants.

2. While approving the implementation 
of international multicentre trails, SFDA can 
require the applicant to perform a Phase I 
clinical trial in China first.

3. During the implementation of the 
international multicentre trails in China, if 
serious and unexpected adverse events occur 
in any nation, the applicant should report to 
SFDA within the time detailed in the relevant 
regulations.

4. After the completion of the clinical trail, 
the applicant should submit the complete 
clinical trail report to SFDA.

5. If the data obtained from the 
international multicentre trails are used 
for the drug registration application in 
China, the prescriptions on clinical trials 
in this Regulation should be observed, 
and the complete research data of the 
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CDSCO (Central Drug Standard Control 

Organization) is the central authority headed 

by DCGI (Drug Controller General of India) 

responsible for the clinical research regulation 

in India. Following are the key regulations 

and guidelines which govern the clinical trial 

regulation in India.

� Drugs & Cosmetics Act (1940) and 
Rules (1945)
� Schedule Y: Regulates registration of 
new drugs and clinical trials (2005 version) 
Schedule Y was originally enacted in 1988. 

However, with the changing global scenario there 
was need for clinical trial to be linked to status 
of drug regulations in other countries. In 2005 
Schedule Y was amended and following critical 
changes too place :

• Removal of Phase lag requirements
• Responsibilities of Ethics committees, 
Investigator and sponsor
• Formats of critical documents
Significant amendments are expected in the 

next few months in the current Schedule Y.
� ICMR Guidelines for Ethical Conduct 
of Clinical Trials (2006 version)
� Indian GCP (2001 version)
� CTRI (ICMR Clinical Trial Registry)

Regulatory Approvals for Clinical Trials

� Clinical Trial Application (CTA)
� T-License (Import License) for study drug
� Export License NOC for biological 
samples

Clinical Trial Application (CTA) Process

Following Data to be submitted along with 

the CTA :

� Phase of the study
� Chemical and Pharmaceutical Data
� Animal Pharmacology data
� Animal Toxicology Data
� Data from previous trials
� Regulatory status of drug in other 
 countries
� Regulatory status of trial in other 
 countries
� Number of patients to be enrolled 
 globally
� Number of patients to be enrolled 
 from India
� Number of investigational sites in 
 India
� Affidavits from the sponsor

Documents to be submitted: 

� Form 44 and Treasury Challan (CTA 
Fees: Rs 25000)
� Form 12 and Treasury Challan 
(Import license fees: 100+50+50….)
� Proposed protocol 
� Study subject’s Informed Consent 
Document(s) 
� Case Record Form 
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Clinical Trials Regulatory 
Process in India 

� Investigator’s brochure
� Investigator’s Undertaking and 
� Ethics Committee Clearance, if 
available

Supplementary submissions to DCGI e.g. :

� i. Approval for the amendments to the 
protocol e.g. change in inclusion / exclusion 
criteria or change in sample size, major 
changes in protocol with respect to study 
design, dose and treatment options
� ii. Notifications for change in no. of 
sites (Addition/deletion or replacement of 
sites), amended investigator’s brochure, 
amended informed consent

Streamlining of Clinical Trial Process – 

December 2006

� Global clinical trials classified under 
two categories:
• Category A: Review within 4-6 weeks 
• Category B: Review within 8-12 weeks
�   Released ‘Requirement for filling
applications for Global Clinical
� Protocol amendment classified into 3 
categories
• Category a
• Category b
• Category c

Category a. Those amendments which do not 

require notification to or permission of the 

Licensing Authority

i)  Administrative and Logistic changes
ii)  Minor protocol amendments and 
additional safety assessments in case the 
institutional ethics committee has already 
approved these changes 

Category b. Those amendments which require 

notification to the Licensing Authority but 

need not wait for permission

i) Additional Investigator sites
ii)  Change in investigator with the 
consent to withdraw from the earlier 
investigator
iii) Amended Investigators Brochure, 
amended informed consent

Category c. Those amendments which require 

prior permission of the Licensing Authority

i) Additional Patients to be recruited
ii) Major changes in protocol with 
respect to study design, dose and treatment 
options
iii)  Any change in inclusion or exclusion 
criteria

T-License from DCGI for Importing the Drug 

for Clinical Trial Purpose

� Application to DCGI
� License to import testing quantities of 
drugs
� Drugs for clinical trial
� Form 12
� Challan 

� Drug quantity import calculations and 
justifications
� Import License Fees: Rs 100 + 50 + 
50……..

NEW PROCESS FOR THE EXPORT OF 

BIOLOGICAL SAMPLES FOR CLINICAL TRIALS 

- Process of Export of Biological samples for clinical 
trials have been simplified. Since April 2009, there 
is no need for separate application to the Director 
General for Foreign Trade (DGFT) for the export of 
biological samples for clinical trials. Approval / No 
Objection Certificate now would be granted by the 
Drug Controller General of India for the export of 
biological samples.
ICMR CLINICAL TRIAL REGISTRY - Clinical Trial 
registry was started as optional mode and became 
advisory from January 2009. However, from 15 June 
2009, it is mandatory to register all clinical trials on 
the ICMR clinical trial registry. Details to include :

• Trial title Inclusion / exclusion
• DCGI approval
• EC approval
• Sponsor details
• Site details

ETHICS COMMITTEE STRUCTURE IN INDIA 

– AS PER SCHEDULE Y

� At least 7 members
� Chairman outside institute / One 
member outside / one member independent 
of institute
� Appropriate gender
� Quorum to decide should have at 
least 5 members
• Medical Scientist
• Social scientist
• Clinician
• Legal expert
• Lay person
• Only those Ethics Committee 
members who are independent of the 
clinical trial and the Sponsor of the trial 
should vote / provide opinion in matters 

related to the study.
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• training of CRO personnel intended 
for applying a new use-by date label on the 
study medication

• the procedure, documentation (trial 
documentation and batch records) and 
double check of applying a new use-by date 
label.

4. Dispensing, return and destruction of 

study medication

Although the study medication must 
have been manufactured, controlled and 
packaged under GMP conditions by the 
authorised manufacturer, the dispensing 
CRO is well advised to perform a visual check 
when dispensing the medication to the 
patient.

There should be procedures in place 
describing:

• the visual check for integrity of study 
medication before handing out to the 
patient

• how and where to document the 
dispense

• how to update the inventory after 
dispensing

• how to handle and store returned 
medication (used and unused), to reconcile 
and destroy (if applicable)

• re-distribution of returned unused 
medication. 

References
1. Manufacture of Investigational Medicinal 
Products, Draft Annex 13, April 11th 2008, 
EudraLex, The Rules Governing Medicinal 
Products in the European Union, Volume 4.

• the (immediate) transfer of the study 
medication to the appropriate storage area

• access control to storage areas
• hygiene and cleaning procedures 

relevant for the storage area (logbook)
• types of products which may be stored 

in a storage unit (e.g. not to be used for 
food)

• documentation of the storage (when, 
by whom, amount, condition)

• whether unpacking of the study 
medication from the secondary packaging 
is allowed

• regular inventory of study medication
• qualification, calibration and monitoring 

of storage units (including temperature 
mapping)

• upper and lower temperature limits 
causing alarm if exceeded

• how to deal with deviations occurring 
during storage and whom to inform.

3. Shelf-life control and extension at 

the CRO

It may happen that the use-by date of 
study medication has to be extended based 
on stability data available to the sponsor. 
Although the process of labelling is a 
manufacturing process basically requiring 
a manufacturing licence, Annex 13 of the 
EU GMP guide allows the clinical trial site 
pharmacist, other healthcare professional, 
or the clinical trial monitor(s) to superimpose 
an additional label showing the new use-by 
date complete with the batch number on the 
old use-by date, but not on the original batch 
number. 

There should be procedures in place 
describing: 

• how and by whom 
the study medication 
stored at the CRO is 
checked for a valid use-
by date, and how the 
sponsor is informed of 

expiring study 
medication

CROs, while being well familiar with 

GCPs, sometimes lack in GMPs as 

regards standardised procedures for 

receipt, storage, handling, dispensing 

and return of study medication as well as 

qualification of storage units, deviation 

procedures and documentation. The 

checklist below may support CROs 

covering GMP-related issues:

1. Receipt of study medication

Is it defined who at the CRO is authorised 
to receive study medication, and are these 
persons properly trained?

There should be procedures in place 
describing: 

• check of delivered study medication for 
- compliance of delivery note with order
- intact shipment packaging (especially         
  in the case of tamper-proof packaging)
- instructions accompanying the shipper  
  for storage at CRO
• responsibility for read-out of data loggers 
• in which cases study medication should 

be rejected and the sponsor be informed 
accordingly.

2. Storage at the CRO

It should be described who is responsible 
for storing the study medication under the 
required storage conditions.

There should be procedures in place 
describing:
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There is a great need for more professional information 

on medical, laboratory and technological systems for the 

development of a new medicament. Medicine development 

can take approximately 10 to 12 years from discovery to 

market release. With complicated systems and involved 

procedures the costs of development of new medicines, have 

risen dramatically to 900 million dollars.  In 2008, 50 billion 

dollars were spent for clinical research. This expenditure and 

the associated workload increases every year. The allotted 

budgets and duties for R&D by the pharmaceutical and 

biotechnology companies get transferred to outsourced 

clinical research organisations.

The costs and savings associated with pharmaceutical companies 
are dictated by, 
-    the requirement for medicine to reach rap-idly to market;  
- the increase of sophisticated diagnostic and treatment  
methods being applied; 
-   the necessity of working with experts and experienced teams in 
almost all fields.

Independent organisations that support sponsors during drug 
research and development are called CRO’s - Clinical Research 
Organizations. CRO legally may represent sponsors.

Clinical research study may include a team of other organisations. 
The difference between organisations such as Site Management 
Organisations (SMO), Clinical Trial Management Organisations 
(CTMO) from the CRO is that here instead of the sponsor, the 
researcher may transfer some tasks to organisations, but these 
organisations legally do not represent the researcher.

Today, pharmaceutical companies can transfer any operation 
relating to drug development from pre- clinical laboratory tests 
through to phase 3 studies to outsourced organisations.

Outsourcing provides great advantages to the pharmaceutical 
manufacturer, it allows for better control costs which are especially 
critical when deciding whether to continue on a project when initial 
results were negative, or not conclusive. 

The growth of the CRO has its origins in the increase in number 
of trials in different cultural centres. The requirements for greater 
diversity of data means greater need for more volunteers, in turn 
means more specific regulations. 

The numbers of CRO’s started to increase in the early 80’s fuelled 
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What is the line between CRO 
and sponsor responsibilities?
And the difference between 
the delegation of tasks and 
responsibilities?

by the increasing demands offered by pharmaceutical companies.  
Continued increase in numbers of CRO’s has resulted in extended 
services.

CRO services:

Product development 
• Formulation, production 
• Clinical Research Management (Pre- clinical- phase IV) 
• Clinical, medical, security monitoring 
• Toxicology 
• Bio- analysis 
• Laboratory Services 
• Data management 
• Bio- statistics 
• Consulting services associated with Government agencies 
• Licensing procedures 
• Medical text writing, translation services 
• Medicine management (production, packaging, labelling, 
storage, distribution, collection, disposal) 
• Randomization services 
• Researchers and central services choice
CRO’s have a diversity of structure ranging from full service 

organisations to organisations specialised only in one field.

CRO choice:

The fact that these services are offered and the sponsors do 
acquire these services does not necessarily mean that research 
and development becomes faster or achieved at lower cost, since 
standards must be maintained.

Clinical Research must be done based on the written rules of:
 - ICH-GCP, Declaration of Helsinki, GMP, GDP, Local Regulations  
and guidelines 

According to ICH-GCP related to the CRO;
• 5.2.1 The sponsor may transfer all or a portion of duties 

and functions associated with its own to the Contract Research 

Organizations. However, the ultimate responsibility of the quality 

and accuracy of research data always belongs to the sponsor. 

Contract Research Organization has to apply quality control and 

quality assurance systems 

• 5.2.2 Any task or function transferred or taken over from the 

Regulatory
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Contract Research Organizations has to be specified in writing.

• 5.2.3 The responsibility of any task or function specially not 

transferred or taken over from the Contract Research Organizations 

belongs to the sponsor

• 5.2.4 Refers made to the sponsor in the user guide, to the 

extent of task or function transferred or taken over from the 

Contract Research Organizations also does include the Contract 

Research.

According to the perspective of authority, no matter from where 

the sponsors have received service, what kind of agreements 

were made, all final responsibility regarding the reliability of the 

quality of work and of data belongs to the sponsor.

As a result, the sponsor has to be sure of the quality of service received 

and having required experience and knowledge of the duties, that are 

transferred from SAK. For this reason, many sponsors have created 

criteria to work with CRO who have these competencies.

Some of these criteria are;

• Experience from similar projects of the CRO

• experience with similar sponsors of the CRO

• for how much years the CRO is working in this area 

• organization structure of CRO 

• training and experience of staff with clinical research 

• Experience and infrastructure of High level managers 

• Are Quality systems applied (customer, employee satisfaction, etc.) 

• Basic training programs 

• Are Emergency action plans made? 

• Supervision and hiding conditions of Working documents 

• Compliance and information with local regulations 

• Audit and accreditation 

• Software used

Research has shown that after the implementation of the above-

mentioned selection criteria, the sponsors make their decisions 

according to priorities given below. 

• Having the capability to apply Problem detection and analysis 

process (problem-solving processes to be defined, recovery plans, etc...) 

• Compliance with Project-specific practices 

• Team chemistry integration (work ethics, a general approach, etc...) 

• Experience of CRO (relevant experience with projects, 

contribution of the leading team to the project etc...) 

• Capacity of CRO (geographic coverage, etc.  ...)

Making a contract with the CRO:

The sponsor after primarily determining needs of its own research 

has to make a contract with the CRO for the transfer of tasks related 

to these services.

This contract has also to contain;

• Legal issues such as contract work directive, the service time, 

time of payment, amount, etc (obligations, insurance, 

termination, choice of law, privacy, bad management etc.). 

Working directive (services to be taken from outside must be explained 

with all details.)

For example; 

• the scope of work 

• responsible personnel

• timing 

• payment schedule, phases, cost / budget 

• the desired formats for reports 

• list of CRO that will be used 

• data base, etc... 

• risk sharing 

• protocols 

• special requirements for work etc.  

CRO Responsibilities: 

• CRO training programs should be created for new joining 

Organisations 

• If services should be taken from outside, assessment process 

should be available. 

• CRO training programs should be created for service taken from 

People/ organizations from outside. 

• It should have appropriate personnel, infrastructure and 

facilities to meet the requirements of the project. 

• It should have the necessary software to monitors and 

measure Project management and performance.

• It should be made sure that the insurance made by the sponsor 

is appropriate. 

• The application file provided by the sponsor should be careful 

reviewed and compliance must be ensured. 

• It should be made sure that Medicines process is managed 

well (place and conditions of the place where drugs are being 

manufactured, in which conditions they are stored, how the 

distribution is made, shelf life, tags, etc.). 

• For Protocol or research brochure revision, process must be 

defined. 

• If there is transfer of the task, it must be well documented. 

• Routine quality control of the system must be created. 

• It must be made sure that the SOP which the sponsor wants to 

be applied are the recent revisions. 

• Tel/ fax numbers given by the sponsor necessary for the 

security alert, fax numbers should be tested. 





www.jforcs.com26  Journal for Clinical Studies  

• CRO by third parties (e.g. specialist Biostatistics, medical 

monitors, etc...) should have data management system to make 

active data transfer / review easier. 

• CRO must continuously develop their technological capabilities. 

• CRO are required to issue and follow-up compulsory working 

documentation. For this process they should have a system for 

archiving

Cro- Sponsor Relation:

There is no doubt that the key factor to the success of the project is 

to work with a correctly selected CRO. However, even if the choice is 

correct, for the results of this cooperation to be positive it is necessary 

that the parties manage to work together in harmony. 

Looking on the difficulties experienced between the sponsors 

and the CRO, it can be seen that the majority reasons for problems 

are based on facts such as being from different company cultures, 

not working in the same physical location, not fully understanding 

expectations and services to be given and differences in experience 

and competence.

To conduct a successful collaboration;

• It has to be defined and understood how and how often, from 

whom, and in which conditions communication and reporting 

related to CRO- Sponsor- Research Center- 3ç Servicing institution 

at the head of the project will be made.

• Duties of Sponsor and CRO should be listed at the beginning of 

work, parties must act within the framework of these duties, and 

they should not interfere in each other’s tasks.

• It is accepted that the Accepted SIY (SOP)s have been 

understood by the working team and that the parties do act 

according to agreed SIY’s. As communication is inevitable 

during the project, it is important that the project team leaders 

at determined times make status assessment, and do sincerely 

share information and if necessary establish an emergency 

action.

• The sponsor and the CRO have to be aware that the 

successful resultant project is the common goal. All parties 

should mutually, with empathy listen to each other and assess 

advice and recommendations 

The rapid growth in generic drug  area that is envisaged in the 

next 5 years, even today makes pharmaceutical companies feel the 

pressure, the original drug patent expiry time being expired, with 

time portfolios in medication will decrease. All this increases the 

importance of drug research and development efforts. If we compare 

the pharmaceutical companies with CRO research and development 

experience, they will start to take an increasing role in research and 

development, with their cost-effective and standardized services. 

In summary, the increase in the required expertise and experience 

of research and development work and therefore increase of cost will 

further increase the tasks and duties of the CRO’s. 

Ethical standards in clinical research are applied with precision. 

It will not be difficult for researchers, sponsors and CRO’s -who are 

professional practitioners, to act with honesty, fairness and follow 

basic ethical standards. These basics being pre-condition of clinical 

research together with patient’s security will also bring further quality 

assurance.
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Introduction 

With 15% annual growth predicted in the CRO industry in Eastern 

Europe (CEE) between 2008 and 2012, the region has positioned 

itself as an attractive region for performing clinical research, and has 

become a high-quality and cost-effective option for companies with 

drugs in development. 

Of course, with more than 20 countries, it is unrealistic to describe 

the CEE in general terms, but there are common elements that make 

these countries attractive, including: ready access to patients, good 

cost benefits, and high quality of data. An established network of 

qualified and experienced investigators and clinical staff is always key, 

and this applies especially in non-traditional regions, where quality 

and ethical standards must be cultivated to ensure compliance with 

accepted global standards 

Quintiles has been a pioneering clinical research organisation 

(CRO) in CEE (and parts of the Middle East), having been the first 

global CRO to conduct trials there, and having played a significant 

role in establishing ethical and scientific standards for clinical 

investigators in the region.  

Since 1996, when Quintiles first began operations in Vienna, 

Austria with six people, CEE has grown its talented and engaged 

workforce to more than 1500 people in 21 countries.

Between 2002 and 2007, the number of Form FDA 1572s filed 

in CEE countries increased from 3.8% to 7.9%. Central and Eastern 

Europe now represents the largest number of global clinical trial 

initiations outside of North America and Western Europe. 

Now with 1500, Quintiles remains the leading CRO across Central 

and Eastern Europe.  

Still growing, but not emerging any more; the regional environment 

CEE has a population of more than 400 million people in 21 countries, 

13 of which are EU members. All of the countries work to ICH-GCP 

guidelines and several have implemented the EU Clinical Trials 

Directive. But countries that have implemented the EU directive 

still carry local regulations requirements, which can prolong and 

complicate the regulatory process. In addition some countries have 

various other local bureaucratic barriers which may interfere with the 

regulatory process and startup activities, so there is still scope for 

improvement in streamlining the process

CROs working internationally must fully understand variations 

in geography, culture and population size across the region: for 

example, that large countries such as Russia Ukraine and Poland 

cover about 70% of the regional population. In addition, they must 

understand the major differences which exist in terms of maturity 

of the economy, healthcare market, and clinical research industry 

between these countries.  

The EU countries all have at least ten years of clinical research 

experience. These countries have established economies and cannot 

be considered emerging countries anymore, although they still 

maintain the CEE advantages for clinical trials, having enthusiastic, 

experienced investigators, good access to patients and good quality 

of data. Timelines of the regulatory authorities are usually clear, and 

logistical processes are predictable and streamlined.
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East and West - Clinical Trials 
in CEE 

Some countries, mainly the more eastern countries, are still in the 

growth phase but are expected to grow fast.   

Non-EU countries such as Russia and Ukraine have the greatest 

growth potential. With a population of 141m in Russia and 46m in 

Ukraine, both countries have the potential to keep on growing beyond 

their existing regional market share. Most of the clinical activity here 

is performed in the main cites, but the Russian authorities have 

approved sites outside the main cities, which will lead to additional 

growth and expansion of clinical research activity.

The Baltic countries are relatively newer to the clinical research 

arena, but have succeeded in establishing a professional environment 

for clinical development. Finally, Belarus, Georgia, Kazakhstan 

Uzbekistan and other more eastern previous Soviet countries are at 

the emerging stages of entering the market. 

As countries and regions become involved in the clinical trial 

process there is inevitably a startup phase, and this is often driven by 

CROs. During this period it is important that regulators, investigators 

and patients are fully informed about the clinical research process and 

the role clinical trials play in developing new and better medicines. 

This creates a positive environment for conducting studies and 

ensures early adoption of international standards. 

With its large population and patients’ pool, CEE still has good 

potential for growth. Along with responding to significant variations 

in economic status, market maturity language and culture across 

countries, there are other challenges that must be addressed, 

including:

• Logistics and drug storage and delivery, requirements for 

custom or samples shipment

• Problematic electronic infrastructure that may restrict 

use of communication tools such as the internet, phone lines and 

computer-related systems. This may expand the work needed or 

result in more site-specific expenses

• The large and growing population has led to demand for 

sites out of the main cities. Although there are obvious benefits 

associated with these opportunities, access to these sites may be a 

challenge if monitors are based in the cities 

• The growing market results in growing competition. In such 

an environment, a CRO may have trouble maintaining appropriate 

levels of trained staff to ensure quality remains high. CROs need to 

maintain vigorous training programmes, implement QA procedures 

and manage staff attrition.  

Organisations conducting clinical trials in Central and Eastern 

Europe need deep understanding of these issues and adequate 

infrastructure to be successful. Then they must effectively apply their 

knowledge and experience to ensure unity of work across countries 

in order to make the most of the region’s access to patients, cost 

benefits and quality data standards.

Access to patients

Recruitment rate per site is much higher in CEE than in any other 

region - sometimes up to ten times higher than in western sites. 

Hundreds of thousands of patients have been recruited into global 

studies in the CEE region in the last decade. 

Market Evaluation





Our data shows that more than 42% of our sites enrolled more 

than ten patients in a shorter time period than in other regions 

(compared to 17%, 19% and 12% in North America, Western 

Europe and Asia Pacific respectively) in a lower enrolment period. 

Moreover, CEE has fewer sites that recruit zero patients than other 

regions.

Table 1: Average patient enrolment duration, Phase II-III

The largely centralised structure of healthcare provision and the 

highly specialised centres of excellence in healthcare have been 

factors in creating an environment so conducive to clinical trials, 

and differentiates CEE from other emerging regions such as Asia 

and Latin America.  

Centralised healthcare systems, with large hospitals and 

specialist outpatient clinics covering either large populations or 

specific diseases or both, mean that there is greater patient volume 

in one place. It is also easier to identify these patients, due to 

comprehensive databases kept by these specialist centres.

Hospitalisation is more frequent for procedures that would 

usually be performed in outpatient clinics in western countries. As 

a result, accessibility of patients is high, while some administrative 

and financial obstacles are taken out. This leads to faster recruitment 

because there is a higher chance of finding the right patients for 

each specific study.  

The region proposes a large pool of treatment-naive patients 

which can assist customers where there 

is a need to research a new medicine in 

previously untreated patients. Patients 

themselves benefit from participating in 

clinical trials as they get access to expert 

investigators and specialised clinics and 

are treated by respected physicians. As 

a result, they are paid close attention by 

healthcare professionals involved in their 

care, therefore compliance with medication 

regimes is high.

Enthusiastic investigators are still ready to 

learn and adapt to international regulatory 

requirements, and are also motivated to 

have access to potential new treatments to 

improve their patients’ care. 

In summary, both patients and 

investigators benefit from participating in 

clinical trials, and at the same time there 

is the potential to develop medicines more 

effectively given a faster enrolment period 

compared to other regions.

Quintiles differentiates itself in the 

region by having a strong regional presence, 

working successfully with local competent 

authorities and providing tailored logistical 

solutions in each country. Internally, there 

are groups of local experts who have 

in-depth knowledge of each country’s 

regulatory requirements and specific trial 

logistics issues. 

Since Quintiles started its activity in the 

region, it has enrolled 145,000 patients 

in 13,500 sites (1996-Q108), gaining 

expertise in all therapeutic fields and 

creating a pool of over 14,000 experienced 

and motivated investigators. This database 

helps to track sites and ensure that they are 
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Table 3, Number of US FDA Data Audit inspections by year and by the geographic regions, For Cause 

inspections are not included here since they are predominantly made on US sites: n=923 or 98.5%
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Table 1: Average patient enrolment duration, Phase II-III

Sample: Phase II and III CNS, diabetes and cardiovascular multi-centre clinical 

studies, in one region only, comparably sized.

Source: Tufts CSDD analysis of FDA´s Bioresearch Monitoring System (BMIS) 

Clinical Study Cost Comparison by Country (indexed to US cost) – Source: Fast 

Track Systems

Table 2: Relatively low cost compared to western countrie

Source: US FDA Site Inspection Findings, 1997-2008, Fail to Justify Globalization Concerns, Clinical Trial      

  Magnifier, April 2009.
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well equipped and the medical facilities are at the highest level, 

that communication tools are available and that high treatment 

standards are maintained. 

Quintiles’ growth is a consequence of organic growth and not 

a result of merging or acquisitions, which results in our ability to 

apply the same management cultures and standards in all countries 

– both the matured and the newly emerging. With more than 

447 studies delivered in the last five years, the company makes a 

significant contribution to the growth of the region. 

Cost benefits

This high patient recruitment and accelerated enrolment rate 

leads to greater efficiencies in the development process, reducing 

time and cost. This benefit combines with lower fees for ethics 

committee authorities, investigators and hospital, lower costs 

for specific procedures such as CT and MRI fees, and lower 

patient reimbursements, and results in significant cost savings for 

international studies. Table 2 compares the clinical cost by country:

Table 2: Relatively low cost compared to western countrie

Keeping high quality data 

Alongside fast growth, accelerated enrolment and relatively low 

cost, the Central and Eastern Europe region has a proven history 

of keeping high quality data. CEE investigators are well-trained, 

familiar with ICH-GCP and the EU Clinical Trials Directive, fluent in 

English, and comfortable working to international standards. 

A report by Johan PE Karlberg, MD, PhD, BSc, published in Clinical 

Trial Magnifier in April 2009 evaluated US FDA site inspection 

findings from 1997 to 2008. It identified common deficiencies and 

compared inspection findings across the globe.  

Karlberg found that Eastern Europe has the best overall results, 

with “only 3.3% of Eastern Europe site inspections reporting three 

or more deficiencies.” This compares with an average of 20.2% 

for Europe, 13.1% for North America and 6.5% in the rest of the 

world.

Europe averaged 1.30 deficiencies per site inspection, compared 

with 1.02 for North America and 0.71 for East Europe.

Table 3, Number of US FDA Data Audit inspections by year and 

by the geographic regions, For Cause inspections are not included 

here since they are predominantly made on US sites: n=923 or 

98.5%

These figures are reassuring to Quintiles’ customers, who 

can confidently undertake a clinical trial there, while benefiting 

from working with the only fully-integrated service provider in the 

industry combining clinical, commercial, consulting and capital. This 

means consistency in data management and reporting, project 

management and laboratory testing, as well as experience and a 

demonstrated track record of excellence in safety and ethics and an 

unwavering commitment to patients.

The current economic situation has affected growth in the 

region, however according to The Economist, Business Outlook CEE, 

paper 93 April 2009, the health and pharma sector retains positive 

growth potential for 2009 and 2010.



Abstract

Clinical trials are studies performed with human subjects to test 

new drugs or combinations of drugs, new medical devices, new 

approaches to surgery or radiotherapy or procedures to improve 

the diagnosis of disease and treatment, thereby increasing the 

quality of life of the patient. Maintenance of data integrity in clinical 

trials involves special challenges and requirements. Therefore, the 

experience of the sponsor/CRO, abilities/experience of the chosen 

investigators, adequate equipment and the past experience of the 

clinical trials site personnel are some of the very important criteria 

that will determine the success of the clinical trial. In this article, we 

will initially describe some of the challenges 

that can be encountered in the conduct of 

clinical trials in emerging markets in Africa 

and the Caribbean. Afterwards, we will 

propose some options to address some of 

these challenges including, but not limited 

to, examining the different technological 

options that can be put in place to facilitate 

the increase in clinical trials activities in these 

marginalised areas of the world.

Introduction  

Many African and Caribbean countries fall 

into the category of developing nations which 

are defined by the Wikipedia Dictionary as 

“countries with low standards of democratic 

government, civil sciences, industrialization, 

social programs and/or human right 

guarantees.” Most of these countries have 

poor quality healthcare and few, if any, 

health education services. Additionally, there 

is an increase in migration as a consequence 

of the many challenges the world is facing 

today. This places an additional strain on an 

already over-burdened healthcare system and makes it difficult to 

follow subjects who may wish to participate in clinical trials.  

New drug development requires multiple resources which are 

often lacking in developing nations. These are in the form of human, 

financial and material resources. Due to these difficulties, most 

African and Caribbean countries rely on drugs that are being tested in 

developed countries to be imported into their countries with minimal 
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or no testing among the developing countries’ own populations.  

However, there have been recent efforts to conduct clinical trials 

and training in several countries in Africa and the Caribbean. In the 

last 10-20 years, many of these countries have made the transition 

from the category of “developing” nations to “emerging” nations. 

In comparison to developing nations, the term emerging nations, 

per Wikipedia Dictionary, is used to describe “a nation’s social or 

business activity in the process of rapid growth and industrialization. 

Such countries are considered to be in a transitional phase between 

developing and developed status.”  

The required standards for conducting research on new drugs are 

not always able to be met in both developing 

and emerging nations. Additional factors 

that must be taken into consideration when 

implementing clinical trials and training 

in these countries are: lack of facilities, 

government policy interference, non-

indigenisation policy, poverty, ignorance, 

diseases, corruption, communication 

problems, and insufficient and inexperienced 

personnel, to name a few. We will go on to 

examine each of these and their effect(s) on 

the conduct of a clinical trial.

Challenges in conducting 

clinical trials in developing 

countries 

Developing countries in Africa and the 

Caribbean often do not provide an 

environment that accommodates the 

conduct of clinical trials. However, with 

adequate commitment from a sponsor/CRO, 

NGOs and other governmental agencies, it is 

possible to conduct clinical trials and training 

in emerging countries.  

The ability to have effective communication is paramount to the 

success of clinical trials. Internet access is an important tool along with 

the use of mobile phones, personal digital assistants (PDAs), e-mail 

and the use of communication software such as Skype, Google Talk 

and NetMeeting. These are all excellent tools with which to facilitate 

effective communication. The internet can be used in various phases 

of a clinical trial. This can include: recruitment and screening of 

“A general lack of 

strong government 

policies for the 

protection of 

human subjects 

creates problems 

with the protection 

of the rights, safety 

and wellbeing of 

potential clinical 

trial participants.”



potential participants, follow-up with a participant at a remote site, 

completion and transmission of the evaluation forms (case report 

forms) to follow the participants’ course and any possible treatment 

side-effects and so forth. Unfortunately, many parts of Africa and the 

Caribbean still lack the reliability of these resources, which poses a 

significant problem for the conduct of clinical trials and training.

Non-supportive government policies and 

non-indigenisation policies can also have 

an effect on the conduct of clinical trials. A 

general lack of strong government policies 

for the protection of human subjects creates 

problems with the protection of the rights, 

safety and wellbeing of potential clinical trial 

participants. The more recent debates on 

the ethics of doing research in developing 

countries have centred on three main issues. 

Firstly, how to define the standard of care to 

be used in research in developing countries. 

Secondly, the availability of successful trial 

interventions after the study ends. Lastly, 

the development of an informed consent 

that meets international standards for this 

“at risk” population. The persistence of the 

controversies on these issues reflects, in part, 

conflicts in the interpretation of existing ethical guidelines which are 

sometimes contradictory or rely on questionable ethical standards. 

Some examples of these are the various non-indigenisation policies 

that currently exist. 

Other factors that have direct and indirect effects on the conduct 

of clinical trials in Africa and the Caribbean are: lack of training, 

inexperience, insufficient personnel, poverty, ignorance, corruption 

and language barriers. The vast majority of the clinical trials in 

developing countries today are run by trained and experienced 

personnel from the developed world because there are not enough 

local people with the training and experience to do so. The 

majority of the population in Africa and 

the Caribbean lives in rural areas. Add to 

that poorly maintained roads, inadequate 

facilities, unreliable or non-existent water 

and power supplies, various diseases, lack of 

education and financial resources with no 

phone or internet capabilities. These factors 

combined create a situation ripe for the 

introduction of investigator bias, misconduct 

and fraud. This further demostrate the need 

for effective collaboration between private 

(e.g., entrepreneurs, NGOs and corporations) 

and public sectors (e.g., government) as a 

necessity to effectively conduct clinical trials 

in these countries. 

Addressing some of these challenges

Most of the African and Caribbean countries 

have very modest financial resources to support funding for biomedical 

research and clinical trials at the present time. The establishment 

of a networking system among the developing, emerging, and 

developed countries is a way to get the dialogue started and provide 

opportunities to share experiences. Further, the implementation of 

“Non-supportive 

government 

policies and 

non-indigenisation 

policies can also 

have an effect on 

the conduct of 

clinical trials.”
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an improved biomedical sciences educational system would provide 

opportunities for the indigenous peoples to help in the medical 

modernisation of their respective countries. The developing countries 

need also to establish acceptable data collection methods that meet 

the international standards, but that are sensitive to local cultural 

issues. This will help assure acceptability of the data collected if it is 

used as part of a submission in an EU country or the United States.  

The governments of these developing 

countries have their own role to play in 

the protection of indigenous peoples. 

Governments can assist by helping to eradicate 

poverty, improving general education and 

health education status, as well as bringing 

about improvements in the government’s 

infrastructure and the implementation of 

policies that are in the best interest of their 

citizens.

Development of a Consortium between 

African and Caribbean Countries

Biomedical research requires access to a great 

many resources that would not normally be 

within the modest financial means of many 

African and Caribbean countries. However, 

if they were to pool their resources as a 

consortium, they would be able to conduct 

clinical trials that would meet international 

standards. The funds could be used to provide the financial resources 

to develop personnel, build world class hospitals and research 

facilities, provide clinical trial training and purchase equipment. 

Caligeo Clinical Trials Initiatives (CCTI) is an example of a non-profit 

organisation that has taken the initiative in providing this type of 

service to local populations in countries in African and the Caribbean 

at subsidised rates in recognition of some of the financial constraints 

among these countries.  

 

Creation of a Network between African and Caribbean 

Countries

The consortium mentioned above should establish a network with 

developed countries in order to facilitate their ability to conduct 

internationally acceptable clinical trials. The consortium members 

can benefit from the knowledge gained from these associations by 

increasing their knowledge of the clinical trial process. An example in 

which an indigenous NGO effectively collaborated with a consortium 

of developed countries and expertise to promote clinical trials is 

noted in the article “The New Wave of Development Infusion in the 

Clinical Trials Industry in Nigeria” (Journal for Clinical Studies, January 

2009, pp. 32-33). Developed countries may also assist by providing 

financial support for clinical trials in these developing countries as 

well as additional training for local personnel and contributions to 

the improvement of the local medical facilities. This assistance can 

improve the quality of the data retrieved and help provide for the 

protection of human subjects, while increasing the globalisation 

factor of the clinical trial. Once again, government involvement is an 

important factor in determining whether or not developed nations 

will be willing to provide their support for these types of projects.  

 

Biomedical Sciences Education System and Clinical Trial 

Training

Education is one of the best ways to improve the healthcare 

system in any country. Although it would be ideal to have multiple 

biomedical research institutes throughout Africa and the Caribbean, 

it may not be practical or realistic in some countries. A significantly 

less expensive and feasible alternative is the implementation and 

expansion of clinical trials education at both the secondary and 

university educational levels. Educating the younger generations in 

the clinical trials process will instil confidence among Big Pharma in 

the likelihood and sustainability of conducting clinical trials in these 

regions. Since clinical trials involve human 

risk, educational training should never be 

compromised. A comprehensive, sustainable, 

and repeatable means of training should 

always be explored when conducting any 

type of clinical trial education.   

While some of the emerging nations 

in Africa and the Caribbean have already 

taken steps in building biomedical 

research institutes, it is important that 

such development be constructed very 

deliberately. Buildings without proper 

infrastructures will crumble easily. The most 

important infrastructure that is needed for a 

biomedical research institute to sustain itself 

is education. As emerging countries in Africa 

and the Caribbean instil confidence among 

Big Pharma in their respective regions, it is 

also important that local governments play 

an active role in ensuring that treatment 

IND, Phase III and Phase IV trials are actively conducted among 

these countries before embarking on Phase I and II trials which are 

typically more inherently risky than their counterparts.  

Conclusion

There have been growing efforts to conduct clinical trials and training 

in some countries in Africa and the Caribbean. In part, this is due to 

the realisation of some “developing countries” transitioning to the 

category of “emerging nations”. While some advancements have 

been made, especially among these emerging nations, there is still 

a lot more to do to ensure sustainability of these efforts and, more 

importantly, safety of the people in these countries regardless of 

whether or not they are involved in clinical trials.  

In this article, we described some of the special challenges and 

offered some suggestions to effectively conduct clinical trials in 

emerging nations in Africa and the Caribbean. In summary, the 

continuing establishment of national and international consortiums 

and networks will help developing and emerging countries provide 

clinical trial data that meets international standards as well as 

bringing increased opportunities for these countries to participate in 

global new drug and device development.

“Biomedical research 

requires access 

to a great many 

resources that would 

not normally be 

within the modest 

financial means of 

many African and 

Caribbean countries. ”
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A serious need exists to define medical paradigms characterised 
by innovative approaches and “modernisation” of tools to 
advance the development of promising medical products.  
Particularly in the development of products for serious and 
life-threatening diseases (e.g. cancer), researchers often find 
that while clinical data suggests only marginal benefit in 
the intention to-treat (ITT) analysis, there exists a smaller, 
select subset of patients who appear to show significant 
clinical benefit.  For example, for effective therapeutic cancer 
vaccines, a clear benefit has been demonstrated for patients 
who can successfully mount an immune response to the 
vaccine as measured by a significant antibody response after 
dosing.  At the same time, the safety risk of administration of 
such therapeutics is generally low.  Unfortunately, prospective 
determination of patients who will mount the immune reaction 
required is impossible because specific immunogenicity 
cannot be measured until after administration of the drug.  
Identification of the covariant factors that determine the 
host’s ability to produce an immune reaction and the extent 
of that immune reaction have not been identified for most 
therapeutic cancer vaccines.  Strategies that address the 
challenges faced in the development of therapeutic cancer 
vaccines include the following:

• Additional consideration of positive risk-benefit ratio

• Consideration of appropriate clinical trial design

• Development of alternative methods for evaluating t

           reatment comparisons

A new generation of targeted therapeutics for the treatment of 

cancer is emerging from the growing knowledge base of biomedical 

drug discovery.  Based on a biological approach, novel cancer 

therapeutics currently under development include agents in the areas 

of vascular targeting, antisense, gene transfer, immunotherapies, 

and apoptotic induction.  These innovative treatments hold the 

promise of improved therapeutic choices for selected cancer patient 

populations and have the benefit of diminished side effects compared 

with traditional cytotoxic therapies.  A review of these programmes 

indicates there is no optimal solution for determining clinical benefit 

for therapeutic cancer vaccines by targeting therapies to approach 

patient subpopulations under current drug development paradigms.  

Greater consideration and appreciation of the positive risk-benefit 

ratio, consideration of alternative and more appropriate clinical trial 

designs, and expansion of prospective definitions of subpopulations 

would clearly facilitate further development of these promising 

therapies.

Brief Overview of Cancer Vaccines in Development
Therapeutic cancer vaccines specifically targeted to epitopes on 

tumours are relatively new tools in the fight against cancer.  Cancer 

vaccines are generally composed of tumour cell epitopes, known tumour 

growth factors, or tumour cell DNA, and are designed to stimulate the 

patient’s immune system to produce antibodies against the desired 

molecule.  In effect, the vaccines are designed to use the host’s own 

defenses to attack or starve the tumour, resulting in an anticipated 
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outcome of inhibition of disease progression and increased survival.  

Several types of therapeutic cancer vaccines[1, 2] are currently under 

development, including the following:

• Whole tumour cell

• Gene-modified tumour cells

• Plasmid (naked) DNA

• Peptides (including antibodies or antibody stimulators)

• Viral gene transfer vectors

• Antigen-modified dendritic cells

Although cancer vaccines represent a very active area of 

development worldwide (as of 6 July 2004, www.cancer.gov listed 13 

cancer vaccines in clinical development – by 4 June 2009 the number 

of trials focused on cancer vaccines for treatment had risen to 290 

in the United States [US] alone), few cancer vaccines have been 

approved globally.  

Cancer Vaccine Development Consideration #1: 
Risk-Benefit Ratio
In clinical drug development, the risk-benefit ratio is a measure of the 

risk of doing harm or injury compared with the potential therapeutic 

benefits of administration of the drug.  The FDA has the stated mission 

of promoting the protection of the health and safety of the US public 

through continual review of the safety, efficacy, and quality of data 

of premarketed and postmarketed products and weighing of the risk-

benefit ratio.  The risk-benefit ratio varies depending on the condition 

being treated.  For example, in the case of life-threatening illnesses 

(e.g. cancer), the acceptable risk for a drug may be higher than those 

for non-life-threatening illnesses (e.g. conjunctivitis).  

Cytostatic agents, such as most immunotherapeutics, generally 

do not show the same efficacy profile as cytotoxic agents.  Although 

cytotoxic agents are designed to eradicate cancerous cells, cytostatic 

agents are expected to halt further progression of the disease and 

cause only limited tumour regression.  By their mechanism of action, 

vaccines are intended to act as cytostatic agents and may show 

an additive or synergistic effect when treated in combination with 

cytotoxic agents such as standard chemotherapy.  Consequently, 

significant tumour regression may be difficult to achieve with vaccines 

or other immunotherapeutics or targeted therapies alone.  The current 

approach to define a surrogate endpoint of efficacy related to tumour 

response (by WHO [World Health Organization] or RECIST [Response 

Evaluation Criteria In Solid Tumors] guidelines) is tailored to tumour 

reduction or shrinkage by cytotoxic agents, as measured by the 

proportion of patients showing a complete or partial response.  In light 

of their expected cytostatic activity, the clinical benefit of therapeutic 

cancer vaccines should include stabilisation of the disease, as defined 

by increased time before disease progression.  

In contrast to cytotoxic agents that generally show pronounced risks 

with respect to their safety profile, cytostatic agents offer significant 

advantages to patients in terms of improved tolerability and can be 

used as adjunctive or maintenance therapy in biologically relevant 

patient populations.  As cytostatic agents, cancer vaccines generally 

show relatively benign safety profiles with the most frequently reported 

adverse experiences typically including flu-like symptoms, generalised 
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pain, myalgia, fever, and administration site disorders (injection-site 

pain and granulomas at the injection site).  

The risk-benefit ratio of immunotherapeutics and cancer vaccines 

should be evaluated in a systematic way in the context of the clinical 

condition that they are designed to treat.  For example, in patients 

who have the appropriate biological marker, the benefits of Melacine® 

(melanoma vaccine of tumour lysates, approved for use in Canada 

but not the US) vaccine administration are marked, while the safety 

risks to patients lacking the marker are minimal.  Cancer vaccines that 

provide meaningful clinical benefits for antibody titer positive patients 

and offer minimal risks to antibody titer-negative patients should be 

prioritised for both approval and use.

Cancer Vaccine Development Consideration #2: 
Clinical Trial Design
The standard ITT analysis requires inclusion of all patients randomised 

in the study regardless of whether the patient received the study drug.  

The basis of the ITT analysis is to avoid misrepresentation of the 

clinical data.  Specifically, in the case of noncompliance and dropouts, 

exclusion of patients could lead to biasing of the study findings if 

the noncompliance or study withdrawal was because of side effects, 

failure to improve, or any other factor that is related to outcome.  The 

ITT analysis assumes that an appropriate patient population can be 

prospectively identified via well-defined inclusion and exclusion criteria.  

In the case of cancer vaccines, this necessitates inclusion of patients 

who lack the appropriate biological sensitivity and fail to mount a 

specific immune reaction, such as a rise in antibody titer.  Although 

ITT analyses are undoubtedly useful in determining efficacy for most 

investigational products, consideration of other types of analyses 

is necessary when evaluating the clinical benefit of therapeutics for 

which the mechanism of action is dependent upon a specific biological 

response and the risk associated with the administration of such a 

product is minimal.

Although progress is being made, particularly by applying genomic 

and proteomic definitions of patient samples, large patient populations 

are needed to identify those patients that can benefit or who are 

particularly receptive to an immunotherapeutic compound.  In this 

regard, the approval process for Iressa® (AstraZeneca) is illustrative.  

Iressa was initially approved based on a marginal clinical benefit in 

refractory non small-cell lung cancer patients.  During and after the 

approval process, further research in patients who received the drug as 

part of a large compassionate-use protocol, showed a consistent and 

marked benefit in a small (10% to 15%) subpopulation of patients 

who had a single gene mutation.  Such identification of an efficacy 

population is highly beneficial for selective treatment and further 

understanding of targeted therapy of this product class.  However, this 

approach is impractical in the current development of most targeted 

therapies because of the inherent limitations of traditional trial 

designs coupled with a relatively scarce fund of knowledge regarding 

the widespread potential for the interplay between drug product and 

(or effects of) biological and physiological factors built during early 

research and development stages.

The placebo-controlled parallel-group design is one of the most 

common trial designs employed for the evaluation of a drug’s 

efficacy.  Using this traditional design for the evaluation of cancer 

vaccines has often proven to be a major barrier to the development 

of these products because clinical benefit is only expected in a select 

subpopulation of patients (i.e. benefit is expected only in those patients 

who mount an antibody response [titer-positive] to the vaccine).  The 

overall clinical benefit in patients treated with the therapeutic cancer 

vaccine compared with those treated with placebo masks a selective 

efficacy in the immunoreactive subpopulation.  The inability to 

determine prospectively which patients will be titer-positive creates a 

significant, if not insurmountable, hurdle for the development of some 

cancer vaccines.  Detecting significant overall efficacy, not simply in 

a subset of patients, necessitates the conduct of large clinical trials 

that are often infeasible because of the sizeable financial investment, 

extended timelines, limited availability of patient population, and high 

risks of failure to which all drugs are subject (e.g. a new drug entering 

Phase 1 only has an 8% chance of reaching the market[3]).

Study designs for the development of an immunotherapeutic agent 

could include initial assessment of the patients’ immune function.  

However, such general immunogenicity tests are not predictive of 

specific immunoreactions (i.e. rising antibody titers) towards a specific 

antigen or epitope.  Alternatively, all patients entering a trial could 

initially be treated with the immunotherapy; responders who mount 

the specific antibody titer would then be randomised for additional 

treatment (Figure 1).  This study design is attractive in that it identifies 

those patients who produce antibody titers before randomisation, 

and therefore provides a selective immune reactive subpopulation for 

evaluation.

Figure 1. Alternative immunotherapeutic study design.

Variations on this design are possible, such as providing an initial 

immune challenge with the therapeutic cancer vaccine and then 

randomising based on the antibody titer only after patients are shown 

to be refractory to the standard of care chemotherapy.  Unfortunately, 

it is difficult, if not impossible, to demonstrate the clinical benefit of 

additional dosing in such study designs, because this would require 

demonstration of the benefit of primary dosing versus multiple follow-

on doses of the vaccine.  Moreover, in the case of therapeutic vaccines 

intended to treat cancer patients with a short life expectancy (e.g. as 

in advanced pancreatic cancer) only a few patients are likely to receive 

more than three doses of the vaccine. 

Because of the limitations noted for potential study designs, the 

best design appears to be the traditional prospective, parallel-group 

design.  However, in the case of cancer vaccines, in addition to the 

ITT analysis, other types of analyses should also be considered when 

evaluating the clinical benefit.  Specifically, in addition to the direct 

comparison of active treatment and placebo or standard therapy, a 

subset analysis that compares benefits in patients who are antibody 

titer-positive with those of patients who are antibody titer-negative 

should be considered.  A prospective identification of antibody titer 

positive patients for a preferred analysis should be valid as a primary 

efficacy endpoint because patients who do not generate an antibody 

titer could therefore not be expected to receive clinical benefit from 

the vaccine.  An additional analysis to demonstrate the validity of 

the selection of the antibody titer-positive population would include 

comparison of the patients who received placebo with an alternative 

method of treatment group comparison or imputational analysis (see 

Cancer Vaccine Development Consideration #3 below). 

Cancer Vaccine Development Consideration #3: 
Alternative Methods for Evaluating Treatment Comparisons
As the previous examples show, it is oftentimes impractical to 

prospectively identify predictive markers that define immune-

reactive patients (i.e. baseline covariates, such as demographics, 

baseline performance status, laboratory values).  An imputational 

analysis provides an option to define subsets of “would be immune 

reactive” or “placebo immune reactive” patients, and therefore, is a 

useful alternative.  Future progress on using imputation of data and 

consideration of genomic and proteomic innovations should also be 

considered when looking at supporting efficacy findings in studies of 

cancer immunotherapeutics and vaccines.

Determination of which patients within the placebo arm of the 

study would have mounted an antibody titer is not possible without 
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administering the drug to placebo patients (and thereby invalidating 

the placebo control).  To improve the “comparability” of the placebo 

arm to antibody titer-positive patients, putative antibody titer-positive 

patients in the placebo arm can be identified by randomly selecting 

from the placebo population a subgroup of the placebo patients 

and comparing the survival curves or other efficacy endpoints of 

these “placebo titer-positive patients” with the known antibody titer-

positive patients’ log-rank statistics.  This process of random selection 

of subgroups of placebo patients and analysis is repeated many (e.g. 

10,000) times to approximate the true distribution of the p-values of 

the comparison.  If statistical evidence of a difference between the two 

treatment groups is present in a significantly large proportion of these 

simulated samples, then it is plausible that these differences are due 

to treatment with the antibody generating compound, even though 

the true set of “placebo titer-positive patients” in the control arm is 

unknown.  The specific structure and parameters for the imputational 

analysis may be prospectively defined in the statistical analysis plan 

and developed in a dialogue with the FDA. 

The imputational analysis proposed above provides a framework 

to identify parameters that may predict the immune responders 

in controlled studies of immunotherapeutics.  In addition to 

positive-trending ITT and preferred analyses of subpopulations, the 

imputational analysis should provide sufficient evidence that the drug 

is efficacious.  Accelerated approval of immunotherapeutics and cancer 

vaccines based on the proven efficacy using predefined imputational 

analysis together with the low risk of such treatment provides an 

improved path for clinical development of such compounds.  Based on 

these findings, Phase 4 studies may follow that can verify the efficacy 

in the selected population.

Accelerated approval with Phase 4 commitment is an attractive 

answer to the development challenges for therapeutic cancer vaccines 

that show significant benefit in subset populations and have positive 

risk benefit ratios.  Phase 4 protocols would allow the conduct of trials 

large enough to see clinical benefit in the ITT population.  However, 

under the current review paradigm, acceptance of subanalyses and 

demonstration of efficacy in Phase 4 commitment protocols cannot 

be applied in the cases outlined because currently, Phase 4 studies are 

only initiated to confirm Phase 3 efficacy of surrogate endpoints.

In the interim, it may be valuable to assemble the FDA and various 

sponsors of therapeutic cancer vaccines with products in Phase 3 or 

Phase 4 development to exchange innovative approaches about the 

unique challenges faced by these products.  Specifically, use of the 

statistical approach outlined above and other possible statistical or 

experimental design options could be discussed in a cooperative manner 

to help identify meaningful prospective parameters and possible 

surrogate endpoints with the aim of accelerating the development of 

promising therapies for these life threatening diseases.  
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may require special development focus on adjuvants to optimise 

efficacy and safety profiles of the vaccine.

Different types of vaccines
Most vaccines possess little or no inherent immunostimulatory 

property and require adjuvants to elicit a potent immune response 

(6). Vaccines can be classified into eight groups, based on their 

manufacturing process (recombinant versus native purified versus 

modified/inactivated), the nature of antigen (protein versus synthetic 

peptides and DNA) and their complexity (inactivated versus live 

attenuated, and peptide versus protein):

Box 1: Design of preventive vaccines

All of these vaccines need to be designed to meet efficacy and 

safety profiles, while the adjuvant formulation for the vaccine may 

impact on the pharmacokinetic and pharmacodynamic profiles.

Preventive vaccines should ideally have one or more of the properties 

as described in box 2.

Box 2: Anticipated prominent effects/mechanism of action of 

preventive vaccines

Therapeutic vaccines
Therapeutic vaccines are aimed at individuals already suffering from 

a specific disease with the intention to cure or alleviate the condition 

by eliciting a specific, beneficial immune response. The majority of 

therapeutic vaccines - targeting oncology indications - are based on 

monoclonal antibodies directed against tumour-associated antigens 

or against key molecules involved in pathological signal transduction 

pathways or processes. There is growing evidence that patients with 

chronic and/or persistent viral diseases may benefit from therapeutic 

vaccines. Patients with AIDS (Acquired Immuno-Deficiency Syndrome), 

Hepatitis B or C virus infections, HPV infections or those persistently 

• Recombinant vaccines (proteins) produced by genetic engineering  

   (e.g. HPV, Hepatitis B)

• Conjugated vaccines (polysaccharides joined to    

   immunostimulating molecules)

• Polysaccharide vaccines (containing bacterial surface sugar  

   moieties e.g. pneumococcal vaccines)

• Subunit vaccines (specific proteins purified from whole proteins, 

   e.g. seasonal influenza vaccines

• Toxoid vaccines (inactivated toxins, e.g. diphtheria, tetanus)

• Inactivated vaccines (containing whole portions of killed bacteria 

   or viruses, e.g. Salk polio and Hepatitis A vaccines

• Live, attenuated vaccines (weakened viruses or bacteria, e.g. Sabin 

   polio and Bacillus Calmette Guerin (BCG) vaccines

• DNA (deoxyribonucleic acid) vaccines (i.e. genes encoding human 

   proteins)
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     Vaccines: 
preventive and therapeutic 
vaccines and adjuvants on the rise.
Background
There remain major areas of unmet medical need which could be 

addressed by further research and development into preventive and 

therapeutic vaccines. Additionally, there are seemingly never-ending 

challenges for vaccine manufacturers to overcome emerging and 

re-emerging infectious diseases with preventive vaccines. There is 

also strong demand for the development of therapeutic vaccines in 

patients with autoimmune- and allergy-based disease, linked to high 

tumour incidences and growing evidence of resistance to standard 

chemotherapy regimes.

Reaching these goals may require new and improved adjuvants 

for the development of more effective and more powerful vaccines, 

especially in immunocompromised populations.

Preventive vaccines 
Within the last 50 years enormous progress has been made in vaccine 

development. The global mortality due to life-threatening infectious 

disease is estimated to have been reduced by approximately two million 

deaths per year through the use of vaccines. In developing countries, 

where hygiene standards could be improved further, vaccines against 

rotavirus, pertussis, diphtheria, measles, polio, tetanus and tuberculosis 

have all contributed to reducing unnecessary deaths (1). 

The first worldwide immunisation program began in 1974, when 

the World Health Organization (WHO) set out to eradicate poxvirus-

induced diseases; one of its other aims was to promote the acceptance 

and increase the usage of additionally available preventive vaccines. 

The Global Alliance for Vaccines Immunizations (GAVI) founded in 

2000, reinforced these messages, resulting in dramatically increased 

worldwide vaccination rates from 21% in 1980 to 84% in 2006 

for tuberculosis, diphtheria-tetanus-pertussis, measles and polio (2). 

However, despite such overwhelming evidence of the benefits of 

immunisation, many countries still only recommend their use and 

challenges remain (3).

Major public health challenges that could be tackled, at least in 

part, by vaccination include: Human Immuno-deficiency Virus (HIV, 

an ongoing pandemic since the early 1980s), Severe Acute Respiratory 

Syndrome (SARS) pandemic in 2003, caused by the SARS-Coronavirus 

paired with an as yet undefined avian influenza virus; arthropod-borne 

virus (Arbovirus) epidemics such as the Chikungunya virus and the 

West Nile Fever Virus (WNF) and malaria.

Virally-induced tumours were originally described in the 1920s 

when Rous demonstrated virus-associated sarcomas in chickens (4). 

In 2008, Harald zur Hausen was awarded the Nobel in Medicine Prize 

for the discovery of the role of Human Papillomaviruses (HPV) in the 

etiogenesis of both squamous cell carcinoma and adenocarcinoma of 

the cervix (5). HPV vaccines have been available since 2006 (initially 

in the US and more recently in Europe), which help contribute to 

elimination of the contracted viruses and significantly reducing the 

incidence of subsequent (approximately 10 to 20 years later) cervical 

carcinoma. Vaccines designed for conventional (intramuscular, 

intravenous or subcutaneous) application as well as alternative routes 

of application, e.g. intranasal, when combined with the need to target 

special populations e.g. pediatric, elderly and the immunocompromised, 

• Induction of protective immune response

• Enhancement of humoral immunity / antibody-mediated (Th-2 type)

• Induction of neutralising antibodies

• Enhancement of cellular immunity / T-cell mediated (Th-1 type)

• Induction of cytotoxic T-lymphocytes (CD8+)

• Induction of NK (Natural Killer cells) and LAK (Lymphokine-Activated Cells)
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infected with herpes viruses could benefit from a reduction in the 

disease burden or the potentially fatal consequences of chronic 

viral persistence. In addition, for some viruses there is no efficient 

chemotherapy available (e.g. for HPV (papilloma virus) or Epstein-

Barr Virus (Herpes virus)), or patients may be “non-responders” to 

standard chemotherapy regimens, and therapeutic vaccines could be 

beneficial. 

According to a report published by the Pharmaceutical Research 

and Manufacturers of America (PhRMA) in December 2008 (7), more 

than 633 “cutting edge” medicines are currently in development for 

more than 100 diseases, with a focus on cancer and related diseases 

(30%), infectious diseases (18%) and autoimmune disorders (10%). 

The report lists vaccines (30%), monoclonal antibodies (mAb, 20%) 

and other medicines such as the antisense technology, cell and gene 

therapies, growth factors and interleukins, recombinant proteins and 

others (6) as potential therapeutic modalities. In addition to mAb, 

other new medicines are in development as an alternative to first-

line chemotherapy treatment. Most mAbs currently approved by the 

Food and Drug Administration (FDA) or European Medicines Agency 

(EMEA) are indicated for first and/or second-line therapy and/or in 

combination with conventional chemotherapeutics (8). 

Box 3: Therapeutic areas of interest vaccines are being developed

The major target for therapeutic vaccines is TNF-alpha, which has 

a pivotal role in regulating anti-inflammatory cytokines (including IL-

10, sTNFR and IL1Ra) and pro-inflammatory cytokines (e.g. IL-6, Il-8, 

GM-CSF, 9). There is currently a focus on hemato-oncological cancers 

by targeting “cluster of designation” or CD-proteins on the surface of 

immunocompetent cells, e.g. CD20 cells

Table 1 illustrates some commonly used monoclonal antibodies 

for cancer treatment (American Society for Cancer, 10; additional 

information from EMEA European Public Assessment Report website, 11). 

The PhRMA Biotech Report 2008 suggests an increase of new mAbs 

• Oncology (lymphoid and solid tumours)

• Infectious diseases (e.g. HPV and Hepatitis B)

• Autoimmunity (Rheumatoid Arthritis, Multiple Sclerosis, Systemic 

   Lupus Erythematodus (SLE), others)

• Allergy

• Neurodegenerative disorders (e.g. Amyotrophic Lateral Sclerosis, AML)

• Genetic disorders (Cell and gene therapy, ATMP)

approved by FDA/EMEA in the near future, if sponsors demonstrate 

safety and efficacy in clinical trials. 

Box 4 highlights some desirable anticipated effects of therapeutic 

vaccines.

Box 4: Anticipated prominent effects / mechanism of action of 

therapeutic vaccines

Adjuvants
Adjuvants have been used for decades and are intended to improve 

the immune response to immunisation. They enhance, accelerate, or 

prolong the immune response by triggering key molecules of the innate 

(rapid onset of effect, non-specific and transient) or the adaptive 

(slower onset of effect, antigen-specific and anamnestic through 

memory B- and T-cells) immune response pathways. Adjuvants may 

also be classified by their primary interaction with key molecules and/or 

signal transducers of innate immunity e.g.Toll-Like-Receptors (TLR) or 

cellular elements in the adaptive immune response, e.g. dendritic cells, 

B- and T-lymphocytes. Thus, adjuvants may trigger the rather selective 

cytokine production. Cytokines are of major importance, especially 

considering the basic models of the TH1/Th2-type paradigm, which 

allows through polarising cytokines and their relative concentration 

either to induce the Th1-type (T helper 1 cells) immune response 

(cell-mediated) or the Th2-type (T helper 2 cells) immune response 

(humoral or antibody-mediated) immunity (12, 13, 14).  

On the other hand, therapeutic vaccines break immunotolerance 

Table 1: Monoclonal antibodies (mAb) approved by the FDA and/or EMEA used to treat cancers
According to references 10 and 11, modified.
1: CHO = Chinese Hamster Ovary cells; 2: HER2 = Human Epidermal Growth Factor Receptor 2; 3: EGF-R = Epidermal Growth Factor Receptor, 4: Vascular Endothelial 
Growth Factor

• Enhance / augment immune response

• Induce apoptosis in target tumour cells

• Antibody-dependent cell-mediated cytotoxicity (ADCC)

• Complement cytotoxicity (CT)

• Activate of T helper function at site of tumour

• Modulate of regulatory T-cells

• Break tolerance (shift from Th-2 type to Th-1 type)

• Induce class switch from IgE to IgG4 (allergy)

• Interfere / inhibit specific kinases / kinase-substrates

• Inhibit proliferation

• Block receptor-mediated signalling

• Increase chemosusceptibility

• Induce enhanced cytokine secretion
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and should be designed to avoid “wanted” immunogenicity but may 

result in “unwanted” immunity (15). From Table 1, few therapeutic 

monoclonal antibodies are humanised or human in origin; chimeric 

or murine antibodies are of major concern in evoking unwanted 

immunogenicity due to their allogeneic origin. There are obvious 

difficulties in determining potential immunogenicity of human mAbs 

during non-clinical drug development in non-human species. Brennan 

and Dougan (2005, 16) provide a comprehensive summary of non-

clinical safety evaluation issues for novel vaccines and adjuvants and 

also provide recommendations on strategies to minimise potential 

concerns.

In Europe, there is current regulatory guidance on adjuvant 

use in vaccines for human use with respect to quality, non-clinical, 

pharmacokinetics and clinical (though not for therapeutic vaccines) 

development (17). It is not comprehensive and does not address several 

additional key issues, including haptens, antigens or excipients such as 

Human Serum Albumin (HSA), which is often used as a stabiliser.

Box 5: Adjuvants in clinical use

According to (17).

Box 6: Anticipated prominent effects / mechanism of action of 

adjuvants

Conclusion
The development of preventive vaccines reaches back more than 220 

Mineral salts, e.g. 

• Aluminum hydroxide  

• Aluminum or calcium phosphate gels

Oil emulsions and surfactant-based formulations, e.g. 

• MF59 (microfluidised detergent stabilised oil-in-water emulsion)

• QS21 (purified saponin) 

• AS02 [SBAS2] (oil-in-water emulsion + monophosphoryl lipid A (MPL) + QS-21) 

• Montanide ISA-51 and ISA-720, (stabilised water-in-oil emulsion)

Particulate adjuvants, e.g. virosomes (unilamellar liposomal vehicles 

incorporating influenza haemagglutinin) 

• AS04 ([SBAS4] Al salt with monophosphoryl lipid A (MPL) 

• ISCOMS (structured complex of saponins and lipids) 

• polylactide co-glycolide (PLG)

Microbial derivatives (natural and synthetic), e.g. 

• Monophosphoryl lipid A (MPL), 

• Detox (MPL + M. Phlei cell wall skeleton) 

• AGP [RC-529] (synthetic acylated monosaccharide) 

• DC_Chol (lipoidal immunostimulators able to self-organise into liposomes) 

• OM-174 (lipid A derivative) 

• CpG motifs (synthetic oligonucleotides containing immunostimulatory 

   CpG motifs) 

• modified LT (Heat Labile toxin) and CT (Cholera Toxin, genetically 

   modified bacterial toxins to provide non-toxic adjuvant effects)

Endogenous human immunomodulators, e.g. 

• hGM-CSF or hIL-12 (cytokines that can be administered either as protein 

   or plasmid encoded) 

• Immudaptin (C3d tandem array) 

Inert vehicles, such as gold particles 

years, and it was Edward Jenner who coined the term “vaccination”. 

In contrast, therapeutic vaccines have only been developed in the last 

twenty-five years, the breakthrough coming with the development of 

monoclonal antibody technology, for which Georg Köhler and Cesar 

Milstein were awarded the Nobel Prize for Medicine in 1984. 

Preventive vaccines are aimed at eliciting effective, protective 

immunity to pathogenic agents in non-infected individuals, whilst 

therapeutic vaccines are aimed at breaking immunotolerance in 

patients with a disease, usually of autoimmune, allergic, oncological 

or infectious origin. Both vaccine types require adjuvants, designed 

to achieve and to augment the desired immunogenicity or induce 

selective and antigen-specific tolerance induction. This overall aim 

is the elimination of disease or a clinically relevant alleviation in 

symptoms and signs. 

Novel manufacturing approaches for preventive and therapeutic 

vaccines, in combination with a steadily growing family of adjuvants 

and a rapidly expanding group of advanced therapy medicinal 

products, will result in growing challenges to determine optimal 

quality, safety and efficacy profiles in alleviating a number of 

currently untreatable diseases.
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•Modulate / influence the antigen presentation route

•Directly interact with / stimulate Toll-Like-Receptors (TLR)

•Support tolerance induction mechanism
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     Malaria Vaccine 
Candidates - an overview
Introduction

Malaria kills over one million people each year, most of whom are 

children under five, and 90% of whom live in Africa, south of the 

Sahara. Malaria is responsible for one out of every four childhood 

deaths in Africa. Globally, there are over 300 million cases of the 

disease each year. The control of malaria has predominantly focused 

on pharmaceutical therapies and complementary methods such as 

mosquito nets, health education etc. The problems with the currently 

available pharmaceutical therapies include costs, availability, adverse 

effects and contraindications, inconvenience and compliance. Many 

of these would be reduced or eliminated entirely if an effective (≥ 

85-90%) vaccine was developed. It is clear that new methods of 

prevention are required, as the prevalence of malaria is still high 

globally, with worrying mortality and morbidity statistics. 

Since the epidemiology of malaria varies enormously across the 

globe, it may be necessary to adopt different vaccine development 

strategies to target the different populations. A Type 1 vaccine is 

suggested for those exposed mostly to Plasmodium falciparum 

malaria in sub-Saharan Africa, resulting in a reduction in the numbers 

of cases of severe malaria and deaths in infants and children exposed 

to high transmission rates. The Type 2 vaccine would be a ‘traveller’s 

vaccine’, targeting individuals with no previous exposure. 

Vaccine development so far…

Looking at the malaria parasite life cycle (fig 1), we can see that there 

are various areas that can potentially be targeted by vaccines. More 

than 30 vaccines are currently undergoing research all over the world, 

with an emphasis on P. falciparum (because of its high mortality 

and the ease of carrying out in vitro/in vivo studies). Different 

approaches are being employed; including surface expression of 

the antigen, inhibitory effects of specific antibodies on the life cycle 

and the protective effects through immunisation or passive transfer 

of antibodies between an immune and a non-immune host. The 

earliest vaccines attempted to use the parasitic circumsporozoite 

(CS) protein. This is the most dominant surface antigen of the initial 

pre-erythrocytic phase. However, problems were encountered due to 

low efficacy, reactogenicity and immunogenicity.

Figure 1: Malaria Parasite Life Cycle
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Below is an overview of the main vaccine candidates that 

have managed to undergo human testing:

• SPf66: in 1987, Manuel Elkin Patarroyo, a Colombian 

pathologist, developed the first ever synthetic vaccine for malaria, 

SPf66. This vaccine was the first to undergo human clinical trials. It 

presents a combination of antigens from the sporozoite (using CS 

repeats) and merozoite parasites. In Phase I trials a 75% efficacy 

rate was demonstrated and the vaccine appeared to be well tolerated 

by participants, with good immunogenicity. Results from Phase IIb 

and III trials however were discouraging, with the efficacy falling to 

between 38.8% and 60.2%. In a Tanzanian study (1993), SPf66 

was found to have a 31% protective efficacy in an area of intensive 

malaria transmission, in children aged between one and five years 

old, after a year’s follow up. 

Much more discouraging results were to be obtained in a 547-

participant study in Gambia. In a randomised, double-blind, placebo-

controlled trial of SPf66 against clinical Plasmodium falciparum 

malaria in Gambian infants, no differences in mortality or in health 

centre admissions were found between the two parallel study groups. 

Despite the relatively long trial periods and the number of studies 

carried out, it is still not known how the SPf66 vaccine confers 

immunity; it therefore remains an unlikely solution to malaria. 

• CSP: the CSP was the next vaccine developed that initially 

appeared promising enough to undergo trials. It is also based on 

the circumsporoziote protein, but additionally has the recombinant 

(Asn-Ala-Pro15Asn-Val-Asp-Pro)2-Leu-Arg(R32LR) protein covalently 

bound to a purified Pseudomonas aeruginosa toxin (A9). However 

a Kenyan study concluded that CSP vaccine-induced antisporozoite 

antibody is not protective in those inoculated. The study group had 

an 82% incidence of parasitaemia whilst the control group had an 

89% incidence. Contrary to study expectations, no increase in T-

lymphocyte response was demonstrated either. 

• [NANP]19-5.1: in 1995, a clinical trial with the P. falciparum 

vaccine [NANP]19-5.1 yielded promising results. [NANP]19-5.1 is 

a recombinant Plasmodium falciparum vaccine consisting of 19 

repeats of the sporozoite surface protein [NANP] and the schizont 

export antigen 5.1. Of the 194 Nigerian schoolchildren vaccinated, 

none developed symptomatic malaria in the 12-week follow up 

period, and only eight failed to have higher levels of antibody 

present. However, this vaccine candidate is limited by the fact that it 

contains no immunodominant T-cell epitopes. In its current form, the 

vaccine is only 20% peptide and has limited immunogenicity. The 

use of recombinant IL-2 adjuvant in conjunction with this vaccine 

has proven to be potentially successful.

• NYVAC-Pf7: the NYVAC-Pf7 multistage vaccine incorporated 

seven P. falciparum antigenic genes from a variety of stages during 

the life cycle. CSP and sporozoite surface protein 2 (called PfSSP2) 

were derived from the sporozoite phase. The liver stage antigen 

1 (LSA1), three from the erythrocytic stage (merozoite surface 

protein 1, serine repeat antigen and AMA-1) and one sexual stage 

antigen (the 25-kDa Pfs25) were included. Initial investigations in 

Rhesus monkeys produced encouraging results: four out of the seven 

antigens produced specific antibody responses (CSP, PfSSP2, MSP1 

and PFs25). Human safety, immunogenicity, and efficacy Phase I/IIa 

clinical trials (USA, 1998) demonstrated cellular immune responses 

in over 90% of the participants with, however, very poor antibody 

responses. Despite this, following administration of the vaccine 

some candidates had complete protection when challenged with P. 

falciparum. This result has warranted ongoing trials.

• RTS,S: the GlaxoSmithKline (GSK) recombinant vaccine 

candidate RTS,S is the first malaria vaccine to demonstrate sufficiently 

promising safety and significant efficacy to warrant Phase III testing 

and is the leading candidate in the effort by the PATH Malaria 

Vaccine Initiative (MVI) to develop a malaria vaccine. In Phase II 

studies, RTS,S demonstrated a 53% reduction in malaria episodes 

over an eight-month follow-up period, and it has a promising safety 

and tolerability profile when compared to other infant vaccines. The 

vaccine has been undergoing clinical research for more than ten 

years in Africa. In 2004 and 2007, the first and second (respectively) 

proof-of-concept studies were conducted in Africa.  

The RTS,S Recombinant Vaccine candidate

This vaccine candidate deserves special mention as it is the world’s 

most promising, and the first to show convincingly that it can 

protect children against infection and clinical disease caused by P. 

falciparum. The RTS,S malaria vaccine was created in 1987. Its early 

development was undertaken by GSK Biologicals, the vaccine division 

of GSK, in association with the Walter Reed Army Institute of Research 

(WRAIR). In January 2001, GSK and the MVI, with the support of the 

Bill and Melinda Gates Foundation, agreed to develop the vaccine 

for infants and young children. The geographic focus was on sub-

Saharan Africa. The RTS,S vaccine candidate is a recombinant protein 

that fuses a part of the P. falciparum circumsporozoite (CS) protein 

with the hepatitis B surface antigen. Combined with a proprietary 

GSK adjuvant system, RTS,S induces the production of antibodies 

and T-cells that are believed to diminish the capacity of the malaria 

parasite to infect, survive, and develop in the human liver. The RTS,S 

vaccine is also designed to protect against hepatitis B. 

In 1992, clinical evaluation of the RTS,S/AS vaccine commenced 

in Belgium and the US in adults. In 1995 the first clinical trials began 

in Africa (Gambia and Kenya); and in 1997 a key proof-of-concept 

(PoC) study in the US and Belgium demonstrated 100% protection 

in six of seven volunteers1. Encouraging results were also obtained 

from another Key PoC study in Gambia (2001) in 306 semi-immune 

men. In this study, it was concluded that RTS,S/AS02 was a safe, 

Figure 2
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immunogenic vaccine that showed significant protection against 

natural P. falciparum infection2.

Thereafter, results of a large double-blind, Phase IIb, randomised, 

controlled, RTS,S evaluation trial (2004) in southern Mozambique 

demonstrated the RTS,S vaccine as the most potent vaccine to date. 

During an 18-month period, in around 2022 children aged 1-4 years, 

there was a 35% reduction in the incidence of malaria, as well as a 

49% reduction severe malaria over an 18-month period. The results 

of this study were published in The Lancet medical journal in 2004 

and 20053.

Following the successful 2004 clinical trial, the RTS,S vaccine 

underwent further evaluation in other African countries. Mozambique, 

Tanzania, Gabon, Ghana, and Kenya all came on board in further 

testing of different formulations, dosing and dosing schedules of the 

vaccine candidate. 

In November 2007, data from a Phase I/IIb, Key PoC Mozambican 

study showed that RTS,S reduced infection by 65.9% over three 

months of follow-up, after a full vaccination course in 214 infants4. 

The vaccine also reduced the risk of clinical malaria by 35.5% over a 

six-month period following the first dose. The safety and tolerability 

profile was shown to be similar to that of the standard Expanded 

Program of Immunisation (EPI) vaccines commonly given to infants, 

including compatible pain and swelling. This is encouraging; as 

such a vaccine could easily be part of regular infant immunisation 

programmes without special attention being required. The vaccine 

could be easily administered with minimal extra training for 

vaccination staff. This trial was the first proof-of-concept in infants of 

any malaria vaccine candidate.

In another single-centre, double-blind, controlled Phase IIb study 

(Bagamoyo, Tanzania - published in December 2008 in the New 

England Journal of Medicine), RTS,S/AS02D showed a promising 

safety profile, reduced incidence of malaria and no interference with 

immunologic responses to co-administration with other Extended 

Programme on Immunisation (EPI) vaccines5. 340 infants were 

enrolled. At least one serious adverse event was reported in 31 of 

170 infants who received the RTS,S/AS02D vaccine, and in 42 of 

170 infants who received the hepatitis B. The results showed the 

non-inferiority of the RTS,S/AS02D vaccine in terms of antibody 

responses to EPI antigens. One month after vaccination, 98.6% of 

infants receiving the RTS,S/AS02D vaccine had seropositive titers for 

anticircumsporozoite antibodies on enzyme-linked immunosorbent 

assay (ELISA). During the six-month period after the third dose 

of vaccine, the efficacy of the RTS,S/AS02D vaccine against first 

infection with P. falciparum malaria was 65.2%.

Also published at the same time were results from a Phase IIb 

study in Kilifi, Kenya, and Korogwe, Tanzania that evaluated the 

efficacy of RTS,S given with a more immunogenic adjuvant system 

(AS01E), in 5- to 17-month-old children6. A total of 894 children 

were randomly assigned to receive either the RTS,S/AS01E vaccine 

or the control (rabies) vaccine. All 894 children were included in the 

intention-to-treat analysis, which showed an unadjusted efficacy rate 

of 49%. There were fewer serious adverse events among recipients 

of RTS,S/AS01E, and this reduction was not only due to a difference in 

the number of admissions directly attributable to malaria. The study 

concluded that RTS,S/AS01E shows good promise as a candidate 

malaria vaccine.

The positive results obtained from the Phase I/II studies set the 

stage for Phase III testing. A multinational, multicentre Phase III 

trial is planned to commence in 2009, aiming to fully determine the 

efficacy of the vaccine. This study is set to be the largest ever vaccine 

trial in Africa. 

Looking into the future..

The most recent advances in the field of sub-unit vaccine 

development include the use of DNA vaccines. DNA vaccination was 

introduced in 1990 by a study that demonstrated the induction of 

protein expression upon direct intramuscular injection of plasmid 

DNA in myocytes. DNA vaccines are new types of sub-unit vaccines 

allowing protein expression in mammalian cells after introduction 

of plasmid or recombinant viral vectors encoding the selected 

protective antigen. These vaccines induce strong humoral and 

cellular immunity and have the potential to increase immunogenicity 

through modifications of the vector or incorporation of adjuvant-like 

cytokine genes. Successful vaccines should be able to induce strong, 

long-lasting immune responses which are effective against different 

strains of the same pathogen. This new vaccination technology has 

already been applied to bacterial and viral pathogens. However, 

parasite infections, unlike most viral and bacterial infections, tend to 

be chronic and associated with immunodepression or inappropriate 

immune responses. Complex life cycles, antigenic variation and other 

immune evasion mechanisms also complicate the development of 

vaccines against malaria parasites. However, with recombinant DNA 

technology and the versatility of DNA vaccination, it is now possible 

to take rational parasite specific strategies to vaccine design and 

overcome these obstacles. Improving DNA vaccine efficacy against 

parasitic disease can be achieved by: prime-boost immunisations, 

genetic adjuvants, multivalent vaccines or codon optimisation. 

Scientists and the medical profession are applying these strategies 

to vaccine research, with at least one DNA vaccine having started 

human testing.

As mentioned above, the RTS,S vaccine candidate is the most 

advanced to date. The launch of the Phase III trial of RTS,S marks a 

major research milestone after more than 20 years of research and 

development. This trial will include 11 sites in Burkina Faso, Gabon, 

Ghana, Kenya, Malawi, Mozambique, and Tanzania, as required 

local and national reviews are obtained. Together, the 11 sites will 

eventually enrol up to 16,000 children and infants, making this the 

largest malaria vaccine trial to date. If successful in Phase III trials, 

the registration of the vaccine is envisioned for 2012. This vaccine is 

expected to be an innovative approach to combat malaria as the first 

ever registered malaria vaccine. The widespread use of this product 

would in turn result in a global reduction in the incidence, mortality 

and morbidity of malaria. 
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Part A 

Diagnosis of Brucellosis at the present stage: 

One of the main conditions of successful treatment in any disease 

is its correct and timely diagnosis. Early diagnosis in brucellosis has 

great epidemiologic value and allows one to carry out antiepidemic 

actions against the infection in a timely manner [1].

Brucellosis diagnosis is carried out on clinical and epidemiological 

data, and proved by positive laboratory results. Our control demonstrates 

the preservation of the main and most typical attributes, though their 

frequency and degree of expressiveness have greatly changed in the 

modern brucellosis clinic, aggravated by Brucella melitensis. Most 

common are mild (37.2 per cent) and medium severity (37.2 per 

cent) of brucellosis. Lesions of osteoarthicular system in the form of 

stable and expressed polyarthralgias, monoarthritis, shoulder blade 

and humeral periarthritis, spondylitis, bursitis etc. are most common 

in the subacute brucellosis clinic.

One of the reasons for error and untimely diagnostics is clinical 

changes of acute and subacute brucellosis – increasing of light and 

not so bright forms of the disease. For example, in 1/3 of cases where 

patients were diagnosed on admission with acute brucellosis, the 

diagnosis was found to be incorrect. They were later diagnosed as 

pneumonia, bronchitis and acute respiratory infections in the first 

days of the disease.

Another inopportune factor concerning diagnostics arises 

because of the late date of hospitalization. For example, in the first 

week of disease only 11.4 per cent of patients were hospitalized; in 

the second, 12.5 per cent; in the third, 14.4 per cent; in the fourth, 

29.5 per cent; in the second month of disease, 25.7 per cent; and in 

the third month, 12.6 per cent of patients. It is crucial to note that 

untimely diagnosis of brucellosis has a very negative influence on the 

effectiveness of medical treatment.

The essential method for timely and right diagnosis has involved 

the collection of detailed epidemiological data: living in an endemic 

seat of brucellosis, looking after domestic animals, eating raw milk 

and dairy products etc. It has been determined that this disease 

had a professional character (i.e. the infection is usually transmitted 

by direct contact with animals, raw meat and animal products; 

shepherds, dairymaids, veterinary workers etc) only in 10.8 per cent of 

patients with acute and subacute, and in 40.1 per cent with chronic 

brucellosis. Non-professional infection was prevalent among the 

patients with acute – 52.5 per cent and subacute – 56.6 per cent.

In connection with polymorphism of clinical displays of brucellosis, 

laboratory methods of research – namely bacteriological, serological, 

dermal-allergic test and polymerase chain reaction (PCR) – have 

important diagnostic value.

The bacteriological method of diagnostics has absolute 

Diagnosis of Brucellosis at the 
present stage & Pathogenesis 
grounds of immunity-modulated 
therapy of brucellosis. 

diagnostic value. However, haemoculture is exuded only in 15.4 per 

cent of patients with acute and subacute brucellosis (according to 

our research data). The efficiency of this method depends on many 

factors; quality of nutrient medium, dates and correct methods of 

transportation of pathological materials, peculiarities of micro- and 

macro-organism. The date of bacteriological research averages 30-

45 days.

One of the up-to-date, specific and highly sensitive methods of 

diagnostics of brucellosis is PCR, which allows confirmation within 

one working day of the presence of brucellosis in investigated 

material. We determined that the PCR sensitivity is 93.9 per cent and 

specificity is equal to 100 per cent. However, test systems for PCR 

are very expensive and cannot be widely used in practice, therefore 

serological reactions are the most commonly available method 

of laboratory diagnostics of brucellosis, allowing one to follow the 

dynamic of antibodies’ titer and the phase of the infection process. 

It is necessary to remember that specific antibodies in small titers 

can be the result of «unprofessional» immunization and have non-

specific character because of the presence of common antigens 

with other micro-organisms. Negative results of serological reactions 

cannot guarantee in all cases that there is an absence of brucellosis 

in the clinic’s epidemiological data. We determined that specific 

antibody titers can influence the result of disease. So, the process of 

chronization, according to our research, is observed in 44.4 per cent 

of patients with acute brucellosis, and in 52.2 per cent of patients 

with subacute brucellosis. In spite of all this, high titers of specific 

antibodies were observed in 62.1 per cent of patients with auspicious 

results. On the other hand, chronization of brucellosis was registered 

in 56.6 per cent of patients with negative results from serological 

reactions. It is possible that a deficiency of intensity of the humoral 

chain of immunity leads to incomplete elimination of the activator 

from the organism, causing chronic illness.

Thus, total and purposeful analysis of clinical displays and 

epidemiological data, wide and early use of serological methods 

of research in each suspicious case in brucellosis, and constant 

watchfulness of doctors concerning brucellosis provides a real 

opportunity for the up-to-date and correct diagnosis of brucellosis.

Part B  

Pathogenesis grounds of immunity-modulated therapy of 

brucellosis

In the pathogenesis of brucellosis, according to the results of our 

complex immunological research and literature data [1,2], side by 

side with general-known facts [bacteraemia, toxaenemia, allergic], 

of great importance is the discovery of immunological breaks 

which arise at various stages of illness development. Clearing up 
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the role of immunological mechanisms in the development of the 
pathological brucellosis process has great value for the foundation 
of immunological therapy.

Nowadays chronic recurrence of illness is considered as the 
second immunological deficiency [3]. Complex investigations 
show that within the development of brucellosis, there are formed 
numerous inter-communicated immunological breaks the character 
and degree of which are connected with the clinical form and course 
of a disease, the strength and extensiveness of organ affection, 
and the degree of allergic reorganizations in the organism. The 
most expressed quantitative and functional changes of cell and 
humoral immunity are observed in active forms of brucellosis, 
especially in a heavy occurrence of illness. Immunological breaks, 
typical of brucellosis, are undoubtedly connected with long intra-cell 
preservation of an activator in the organism, so there is a constant 
probability of activization of the infection process.

Incompleteness of phagocytosis, connected with deficiency 
of macrophages ferment system are caused by long intra-cell 
presentation of an activator in the organism. Not all of Brucellae 
are destructed, and what is more, the conditions are created for 
their reproduction and spreading all over the organism. Constant 
antigenemia breaks a final differentiation of lymphocytes, which 
leads to an expressed and stable quantity deficit of T-lymphocytes 
and their sub-population. Production of the specific antibodies leads 
to the formation of circulating immune complexes, which influence 
first of all the endothelium of blood vessels.

It has been determined by us that a definite role in the 
pathogenesis of brucellosis is played by cytokines: tumor necrosis 
factor, interleukin-2, interleukin-4, interleukin-6, interleukin-10, 
lactoferrin, α- and γ- interferons whose content is closely connected 

with the degree of danger and the phase of process development. 
Thus, the development of immunopathologic reactions in 

brucellosis is connected with forming the second immunological 
deficiency of the immune T-system.

Taking into consideration the essential role of immune 
mechanisms in brucellosis development, their depth and many 
different aspects, the pathogenetically proved approach is the 
use of medical remedies, having a wide spectrum of influence on 
various chains of immunopathogenesis.

The up-to-date level of clinical immunology allows us to study in 
detail and to estimate the role of numerous immunological breaks 
for each concrete brucellosis patient and to approach with validity 
the treatment of a given illness, i.e. differential application of non-
specific immunity-modulated therapy with the influence on the 
concrete chains of immunity.
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Specialist courier and logistics 
solutions for your clinical trial 
needs challenges 
Today’s pharmaceutical companies, contract research 

organisations (CRO’s) and drug distributors face ever increasing 

challenges in maintaining the stability and validity of their 

products in transit. With clinical trials being conducted in new 

markets and far reaching countries, the logistics involved in 

delivering time-critical and temperature controlled investigational 

medicinal products (IMP) within stability becomes even more 

challenging. Marken has risen to this challenge and developed a 

range of solutions to meet these challenges.

MARKEN’S TEMPERATURE CONTROLLED VEHICLES (TCV’s) are 
capable of maintaining a range of temperatures during transit from -25°C 
up to +20°C through use of on-board refrigeration and air conditioning 
units which heat or chill the air in the insulated cargo compartment of 
the vehicle to the set temperature. Clinical trial medicines requiring to 
be kept between +2 and +8°C can be collected from the shipper, loaded 
into a pre-conditioned TCV and then driven directly to the consignee 
anywhere within the UK, western Europe, eastern Europe and as far a 
field as Russia. These custom built vehicles also have separate generators 
for use when the engine cannot be kept running, or fails. Marken’s TCV’s 
also have power leads with adapters for plugging into mains electrical 
power supplies during ferry crossings, when the driver is sleeping and 
other times when it is not possible to keep the vehicle’s engine running. 
With on-board monitors and GPS tracking, the shipment can also be 
tracked in real time and the temperature results of the vehicle viewed 
at any time. An alarm will sound if the temperature goes out of range or 
there is a system failure. The system can also be set up to send an alert 
via text to any mobile phone, thus ensuring total control and peace of 
mind.

TEMPERATURE CONTROLLED AIRCRAFT CONTAINERS are capable 
of maintaining a range of temperatures from -20°C up to +20°C, making 
them ideal for bulk shipments of -20 oC. (Frozen), 2-8°C (Refrigerated) 
and +15 to +25°C (Controlled Ambient) IMP. These containers use a 
combination of dry ice bunkers - to chill the air, heating elements - to heat 
the air, and fans to circulate the conditioned air through the container at 
the required temperature.

Certain types of temperature controlled aircraft containers use only 
powerful air compressors and heating elements to chill or heat the air to 
the desired temperature. These containers ability to heat the internal air 
if the external air temperature is too cold and chill the air if the external 
air temperature is too warm, make them ideal for ensuring clinical trial 
medicines remain within the required temperature parameters all year 
round and especially when shipping from a cold origin to a hot destination 
country and vice-versa.

UNIQUE HYBRID TRANSPORT SYSTEM Marken has developed a unique 
hybrid transport system by collecting the bulk IMP supplies in a TCV, 
driving to the departure airport and then transferring the consignment 
into a pre-conditioned temperature controlled aircraft container for final 
loading onto the planned flight. QUALIFIED & VALIDATED disposable 
‘off-the-shelf’ packaging systems are yet another packaging solution 
Marken can provide for maintaining temperature control of IMP during 
transit. PHASE CHANGE TECHNOLOGY has been harnessed with the 
invention of advanced re-useable passive temperature controlled 

containers.  QUALIFIED DRY ICE SHIPPER CARTONS are used extensively 
by the Marken to arrange the uplift of clinical trial patient blood samples 
from investigator sites around the world and transport back to central 
laboratories for diagnostic testing. As a matter of course Marken will 
monitor the transit very closely, and in the event delivery is not possible 
before this lifespan elapses, the specialist courier will arrange the 
transfer of the validated packaging to refrigerated storage within the 
customs/ airline bonded warehouse, and arrange either replenishment 
of the gel packs, or delivery in a TCV. Thus ensuring the integrity of the 
IMP temperature is not compromised. TEMPERATURE MONITORING 
DEVICES Marken can also provide a range of temperature monitoring 
devices which can be programmed to record the temperature during 
transit every set number of minutes. Marken has interface and software 
technology at the destination office which saves valuable days in the 
process.

MARKEN’S SOLUTION: A CASE STUDY

The following is a real-life case study showing how these solutions can be 
put together by a Marken to provide a tailored solution for the shipper.

The Scenario;

A CRO based in the United Kingdom, had a bulk consignment (14 drums 
@ 308Kgs) of a Phase II IMP to be transported to Kansas City, USA. 
The IMP must be kept between +2 and +8°C at all times. The shipper 
had no 2-8°C. Validated Packaging for this material. In addition, due to 
the quantity, value and manufacturing time of the tablets, the CRO’s 
sponsor requested the shipment be split into 2 consignments and travel 
on separate vehicles and flights at all times to reduce the risk of loss of 
total consignment in the event of ‘Force Majeure’.

Our Solution;

Marken arranged collection from the shipper in 2 separate TCV’s set 
at, and pre-conditioned to, +5°C. The shipment was driven from the 
shipper’s premises to Heathrow Airport, where it was loaded into 2 
separate Refrigerated Aircraft Containers, which were also set at, and 
pre-conditioned to, +5°C. As there were no wide-bodied international 
flights from UK to Kansas City available, the specialist courier flew 
the 2 containers on 2 different flights into San Francisco, where the 
courier’s San Francisco office ensured the containers were re-iced, re-
charged and kept running at +5°C. Once cleared through customs and 
FDA, the shipment was driven from San Francisco to Kansas City in 2 
separate TCV’s at +5°C. The temperature monitors enclosed beside the 
IMP showed the consignment remained within the required +2 to +8°C 
temperature range during the entire transit.

Marken is one of the fastest growing specialized logistics and support 
services companies to the pharmaceutical industry, fulfilling a key role in 
all phases of research and drug development.

Having a global network of facilities, our services include the export 
of trial medication, vaccines and clinical trial material, cold-chain 
management, protocol support and regulatory advice, investigator 
liaison and biological sample movement on a global basis. Our objective
is to ensure that we provide our customers with superior support 
services to provide a cost effective, flexible and streamlined process 
that will add value and facilitate accelerating the process of 

drug development.

Labs & Logistics 



Global centralised laboratory services – if global means that 

two or more continents are involved in a clinical trial - are 

now available for approximately fifteen (15) years. The first 

central laboratories were founded in North America some 

twenty years ago: a logical step in view 

of the vast size of this region covering 

the USA and Canada, a region with 

no major borders and with nationwide 

couriers already available at that 

time. In the mid 1990s, cross-border 

transportation in Western Europe was 

simplified by the creation of a European 

Union and this triggered the setup of 

central laboratories in Europe. 

Since 1995 many centralised laboratories 
have been established to provide bi-continental (America-Europe) or 
more global central lab services; most have failed and only a few 
have survived and are today able to offer reliable and high-quality 
services.

Central laboratory services are complex, particularly due to the 
logistical tasks involved. A poor understanding of processes during 
the planning phase has the irrevocable consequence that sites may 
prepare their samples inappropriately, that samples may undergo 
unexpected delays during shipment and that lab results may not be 
available at the site for the next patient’s visit. Sponsor companies 
(essentially pharma and biotech) generally make their service provider 
responsible for all such problems and are not aware that they could 
have done better during the selection process. 

What is the major misunderstanding when using central 

laboratories?

My impression is that many sponsors still do not invest sufficient 
time in developing appropriate selection criteria to allow them to 
identify the ideal central lab. This may be due to the fact that the 
cost related to the laboratory portion of a clinical trial only amounts 
to 10% (if only routine safety panels are needed) to 20% (if more 
complex analytical methods and international logistics are required) 
of the overall study budget. Why invest too much time in laboratory 
selection if this portion of the study is considered to be marginal?

This approach seems to be widespread and to me is based on 
the fundamental error in thinking that all laboratories are essentially 
comparable with each other. Proof of this could be that only a very 
few sponsors take the time to visit the laboratory candidates before 
awarding their contracts.

Table 1 shows that sponsors should be looking for service providers 
able to provide all sub-services they need, and not only appropriate 
analytical support.
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Fundamental errors when 
working with central 
laboratories

How is this misunderstanding nurtured? 
One major reason for this misunderstanding, i.e. that a central 
laboratory is just a laboratory, is also found in many of the publications 
describing the use of centralised lab service providers. Hence scientists 

at a sponsor willing to know more about the 
use of a central lab may read publications 
generally only describing analytical processes 
as well as quality aspects relating to the lab 
testing itself.

Such laboratory-oriented publications 
thoroughly evaluate operational and quality 
aspects with respect to a) requirements for 
appropriate lab facilities, b) equipment and 
reagents, c) qualification of the lab staff, 
d) quality control schemes and e) LIMS 

(laboratory information management systems).
If we go back again to Table 1 we will easily find out that all these 

items only refer to the first 1 or 2 sub-service types, i.e. they only refer 
to the analytical portion. But the analytical work – although very 
important  - is only one more service type to be expected from central 
laboratories (1).

How to correct this fundamental error?

ü ü

(√) ü

- ü

- ü

- ü

- ü

- ü

- ü

- ü

Table 1: Sub-services offered by “standard” laboratories and by central labs.

Table 1

Selection criteria for choosing a central laboratory

• Are all tests done in-house and if so, daily? 

• Are validated methods used and generic reagents avoided?

• How are samples identified?

• Is external accreditation available?

• Are project managers allocated to the study?

• Do they search for missing data and attend investigator meetings?

• Does a quality assurance unit supervise all processes and training?

• Are sampling kits and study specific instructions supplied to 

  investigators?

• Are lab reports, data transfer and progress reports customised?

“Central laboratory 

services are complex, 

particularly due 

to the logistical 

tasks involved.”
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Although some sponsor companies may rely on the expertise of their 
scientists when selecting a central laboratory, other sponsors have set 
up specific teams with the aim of standardising the selection process. 
Such “outsourcing” teams may be located in 
the R&D or in the purchasing departments 
and generally develop complex RFIs 
(request for information questionnaires) in 
order to collect information from the service 
providers in a structured grid-format.

I do not intend to comment on the 
various options available, only to say that 
in view of the reduced number of global 
central laboratories (not more than ten) and 
the significant differences between them, I 
would recommend those people responsible 
for the lab selection to personally visit all (!) 
those ten or so central laboratories. One 
day per lab and limited travel expenses 
would deliver more reliable information 
than collecting information, the quality 
and truth of which may be very difficult to 
prove. A second step would include sending 
qualified auditors to a selection of those 
central labs.

Are there different types of centralised 

laboratories?

The author has described elsewhere the 
various types of central labs available 
and each sponsor should evaluate which 
should be the more appropriate for each 
study protocol (2). In view of the economic 
uncertainty, many sponsors are becoming 
more selective about the CROs (contract research organisations) 
and central labs they want to use to better capitalise on in-house 
competencies. Particularly in the central laboratory sector, with a 
limited number of global players and each one with very specific 
strengths, the limitation to only two or three “preferred providers” 
may turn out not to be the right path. The current financial world 
forces not only sponsors but also service providers to restructure their 
organisations (3). Unhealthy players have already closed down or 
will disappear. This should provide additional support for the above 
recommendation: only if you have personally visited all ten or so 

global central labs can you be sure to have an alternative service 
provider if one of your preferred ones suddenly reduces its capabilities 
or, worst case, closes down.

 
How can the right central lab be 

identified?

This is a very difficult question and the basis 
for either future satisfaction or unhappiness.

There are a number of questions that can 
help in identifying the appropriate candidates 
(Table 2). But the answers should only be 
evaluated and balanced against each other 
if the respective laboratories have also been 
previously visited.

The standard question raised by a 

sponsor is: do you perform the tests 

ABC?

Most central laboratories will be able to say 
yes, even if they would need to set up and 
validate a new method. Interestingly, follow-
up questions are generally forgotten:

• Are all tests done in-house? What if you 
have selected a central lab with a wonderful 
QA management system which then refers 
your blood samples to a third party with a 
lower quality awareness? 

• Are all tests measured daily? If this issue 
is not raised, the contract may have been 
signed prematurely: if sites need their lab 
results soon after blood collection in order 
to re-evaluate their patients’ drug dosage it 
would be a major problem if the laboratory 

selected only runs the specific method once every three or four weeks. 
The frequency of running a specific assay in the laboratory depends 
directly on the number of samples received. A small laboratory 
processing 50 or 100 samples a day may only receive 5 to 10 
samples for a specific immunology method. Consequently, it would 
hardly be able to run this specialised method due to the high cost of 
instrumentation (up to US$250,000) and reagents (US$1,000 for a 
kit to test approx. 40 samples) in addition to the need for qualified 
technicians. Sponsors should therefore find out at an early stage if 
the laboratory to be chosen is able to perform the study-specific test 
panel with shortest delay.

What is the added-value of using centralised laboratories?

As mentioned above, it would not seem sufficient to simply find out 
if a central lab is able to comply with the analytical requirements of a 
study protocol. A central laboratory has many other tasks to reliably 
fulfil.

Table 1 shows the major differences between laboratories. 
Important questions should therefore include whether dedicated 
project managers would be allocated to the study, whether they would 
coordinate all activities and be the single contact for the sponsor, 
whether they would attend investigator meetings and there present 
the logistics involved with sample collection and transportation, 
whether they would write study-specific multi-lingual investigator 
manuals and shipping instructions, whether they are aware of IATA 
regulations and customs requirements.

?

?

?

?

?

?

?

?

?

?

?

?
?

“One day per lab 

and limited travel 

expenses would 

deliver more reliable 

information than 

collecting information, 

the quality and truth 

of which may be very 

difficult to prove. A 

second step would 

include sending 

qualified auditors 

to a selection of 

those central labs.”
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Conclusions

Most drugs being evaluated in clinical trials require analytical 
laboratory work to prove their safety and efficacy. This is different 
from the past where laboratory data was mainly used for safety 
reasons only. Whereas “standard” laboratories in major hospitals 
or universities may be able to run methods for more specialised 
methods required in the study protocol, most local laboratories used 
by investigators are limited to offering routine lab testing. 

In contrast to using a central laboratory, local laboratories use 
different methodologies and reference ranges, different units and 
languages, different analytical quality and staff training procedures. 
Such discrepancies related to the use of decentralised laboratories 
may jeopardise the outcome of multi-country studies. Language 
differences and also other ways of interpreting lab values, especially 
those outside the reference ranges, may further compound 
methodological differences.

Globally operating central laboratories have established uniform 
SOPs (standard operating procedures), IT platforms and QA 
standards in all regional lab facilities and hence are able to provide 
all lab data in a single data format using global reference ranges 
and units. Data uniformity and comparability is the basis for reliable 
statistical analyses.

Central laboratories provide a simple promise: perform high-
quality analytical work centrally! This simple promise is not easily 
fulfilled. A number of potential challenges exist and must be taken 
into account during the setup of each individual study. To achieve 
their goal, central laboratories provide an added value if compared 
with “standard” laboratories. In order to obtain satisfactory results 
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from the central laboratory selected sponsors are expected to invest 
more time and effort in the selection process and to base their 
decisions not only on questionnaires but on personal visits and 
inspections. Preferred service providers selected some years ago 
may definitely not be the most appropriate candidates in today’s 
changing environment.
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Recruitment of subjects is a major bottleneck in many clinical 
studies causing problems to companies seeking regulatory 
approval for new products. However, with large populations 
eligible to participate in clinical studies, an ample supply of 
trained clinical investigators, and the opportunity to reduce 
trial costs by up to half compared to the U.S. or Western 
Europe, clinical trial activity is on the rise in many emerging 
markets including Eastern Europe, Latin America, Asia, and 
Africa.  The expansion of clinical trials into these areas can 
present significant challenges due to the lack of infrastructure, 
inadequate quality standards and quality assurance awareness, 
transportation issues, and complicated customs procedures for 
shipping supplies and biological specimens.  

Successful execution of a clinical trial in these emerging countries 
requires that the clinical trial specimen collection, handling, shipping, 
and testing processes are tightly managed despite these challenges.  A 
flexible and feature rich Laboratory Information Management System 
(LIMS) can accommodate new investigator and specimen testing sites 
and will enable effective management of the kit supply chain, specimen 
collection, storage, testing, and laboratory result management. The 
LIMS must also support multiple languages in both the user interface 
screens and in reports. 

Key characteristics of a clinical trial LIMS include:
Web based access & Scalable Design
A true web-based clinical trial LIMS will provide secure, anytime, 
anywhere access to the system for authorized users, eliminating 
isolated pockets of information and enabling clinical trial laboratory 
operations to be managed at an enterprise level.  An integrated clinical 
trial laboratory informatics system will use a common data base to 
enhance the visibility of information for all stakeholders. A web-based 
system will have  no client side software installed allowing simple 
roll out to new users. Furthermore, there is no system management 
burden imposed when upgrades and new releases become available.  
If external users require access to additional functionality within 
the system, this can be achieved by simply 
changing their role or access definitions. 

A modern web-based system can provide 
the advantages of a zero-install application 
operating within Internet Explorer while still 
providing the rich client features including a 
highly interactive GUI and the ability to interact 
with physical devices such as instruments, 
barcode scanners, and biometric devices.  The 
web application architecture should function 
in low bandwidth scenarios and should 
be easily scalable taking advantage, for 
example, of the latest Microsoft® Windows 
server clustering capabilities to provide both 
load balancing and High Availability.  As data 
throughput increases with additional trials 
being conducted across a greater number 
of investigator sites, the LIMS should  easily 
accommodate the load by simply adding 
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      Powerful  Web-based LIMS 
Supports Clinical Trial Expansion 
into Emerging Countries 

more server machines to the cluster. 

Intuitive Graphical User Interface
To reduce the training burden, the clinical trial LIMS must be easy to 
use. An intuitive user interface starts with a personalized dashboard 
that provides at a glance access to key performance indicator (KPI) 
data as well as dynamic task notification of work pending for specific 
users. The STARLIMS dashboard screen shown below illustrates 
possible KPIs presented in a variety of formats as well as a console 
showing outstanding  work for the user.

To support ease of use in emerging countries, the LIMS should 
support multiple languages simultaneously on the same system. For 
example, the STARLIMS Test Manager screens below show the same 
information from the same system, but in two different languages; 
English and Chinese.
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To streamline data entry and avoid data entry errors, the clinical trial 
LIMS should support bar code scanning and double blind data entry. 
To guide proper specimen handling and data collection, the LIMS must 
also display relevant instructions to support personnel during specimen 
collection, storage, shipping, and testing activities.  

Ability to Implement Business Process Changes
To establish operations in emerging countries, clinical trial operations 
personnel must be able to initiate new sites quickly.  Furthermore, 
they are faced with a dynamic and competitive environment that can 
often change without warning.  New regulations, new cost structures, 
and unplanned disruptions to operations all contribute to these 
challenges.  Managing a trial requires local logistics expertise and 
constant monitoring of each local regulatory environment. However, 
these challenges present opportunities for an organization that has 
the flexibility to adapt to these changes quickly. Any clinical trial LIMS 
must provide this flexibility to implement the type of business process 
changes illustrated below: 

• Bringing a new facility on line. A web-based LIMS can be easily 
deployed to a new facility when increased shipping costs or regulatory 
restrictions make it desirable to start up a new laboratory or sample 
handling facility. 

• Integrating new laboratory data. A clinical trial LIMS that 
includes an integrated Scientific Data Management System (SDMS) 
can enable automated data acquisition from new laboratory systems 
(both internal and external) that might otherwise be considered 
uneconomic, or too time consuming, to integrate . STARLIMS is 
seeing its unified SDMS/LIMS being used to enable electronic test 
result acquisition from external laboratories.  STARLIMS clinical trial 
customers use the SDMS to parse unstructured reports produced 
by the external laboratories in pdf, MS Word or other format, store 
the test results into the LIMS database, and then manage all the 
necessary business logic relating to the results. Because the STARLMS 
SDMS includes artificial intelligence capabilities that greatly simplify 
and streamline the parsing of an external laboratory’s report file, it 
has lowered the barriers to implement these interfaces.  Electronic 
acquisition of this external lab data provides more immediate visibility 
to all stakeholders in the clinical trial. 

• Managing changing kit requirements. Local transportation 
requirements may dictate that kits vary by country or site. The LIMS 
should allow flexibility to define local variations in labeling and 
specimen collection or transit container requirements.

• Using backup laboratories. A user- configurable clinical trial 
LIMS should easily allow specimen to be redirected to a back up 
laboratory in the event of a laboratory or instrument breakdown. The 
LIMS should also have the flexibility to support differences in laboratory 
methods and reference ranges used by the various laboratory sites.. 

• Changing supply chain management. With poor logistics 
infrastructure in emerging countries, supply chains are under frequent 
stress.  By closely tracking inventory levels of kits and other supplies, the 
LIMS can allow operations personnel to optimize the use of existing 
inventory,  transfer specimen collection supplies, or give direction for 
suitable handling alternates to avoid the multitude of issues that can 
arise from samples collected and shipped using the wrong containers 
and materials. 

Subject Management
In order to take advantage of the patient pool in the emerging 
markets, the clinical trial LIMS should include powerful tools that 

manage subject recruitment, consent, and all demographic, clinical, 
and laboratory test data. 

• Patient consent information must be managed to a level of detail 
that ensures all human biological specimens are handled per IRB and 
regulatory requirements, and in accordance with donor preferences. 
The LIMS should manage consent detail at both the subject and 
specimen level. The STARLIMS biorepository module shown below 
illustrates the capture of consent detail at the specimen container 
level. 

The system should manage demographic and clinical detail for 
clinical trial subject candidates and provide tools to view historical 
test results, attached files, and special notes. Powerful and flexible 
query tools are needed to identify subject candidates for a particular 
study. For example, the query template illustrated below provides a 
convenient and user-modifiable search tool that can be used to identify 
suitable candidates. 

Query/Issue Identification and Resolution 
The challenging environment in emerging countries can create issues 
or discrepancies that must be managed and resolved. To give the 
operations personnel the ability to manage the clinical trial, they need 
immediate visibility to any potential issue that could impact data quality 

or compliance to protocol requirements. Time 
is a very precious commodity in this situation.  
Any potential query (issue) that may impact 
the availability or quality of the data generated 
through the laboratory must be identified, 
assigned, and investigated promptly.  As time 
goes by, the ability to successfully resolve a 

query is reduced exponentially. For example, the sooner a call is placed 
to the clinical site, the greater the likelihood that the clinical site will be 
able to locate a missing sample and ship it before the sample stability 
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period expires.  Efforts to address discrepant or missing data are much 
more likely to be successful the sooner the follow up effort is initiated 
following the original collection/recording of the data.  As time elapses, 
the greater the chances that the clinical site personnel involved will not 
remember important information or will not be available to answer 
relevant questions. Furthermore, prompt feedback to the clinical sites 
regarding recurring patterns of issues can be an effective tool to drive 
continuous improvement and eliminate issues/queries by their root 
cause. 

A LIMS that effectively integrates sample management 
(accessioning, specimen testing, routing, and storage) with a detailed 
definition of the clinical study enables early detection and prompt 
resolution of issues/queries.  As a specimen undergoes different steps 
in a collection, shipping, and laboratory workflow (ship, receipt, test, 
report, store) the LIMS can find deviations by comparing the actual 
condition, or result, to the requirements specified in the LIMS clinical 
study manager.  Furthermore, the LIMS should include an issue/
query management tool so that items can be tracked, managed, 
and assigned until each is resolved.  A clinical trial LIMS that is well 
integrated with biorepository/specimen storage management features 
will also allow personnel to manage the logistics related to shipping 
and receiving specimens, query the status of specimens that are in 
transit, and find alternative specimens for a 
given subject in the event that the original is 
lost or damaged. 

Regulatory Compliance
Even though emerging countries can have 
regulatory variances on GCP and ICH 
guidelines, the clinical trial LIMS should 
provide complete support for GCP, ICH,  21 CFR 
part 11, and GLP compliance for maximum 
flexibility and utility.  To support compliance 
in this tightly regulated environment, the 
ultimate goal is to ensure that all the data 
produced by the clinical trial laboratories is 
defendable.  To this end, the clinical trial LIMS 
must document and provide easy access to 
data that demonstrates: 

• Proper chain of custody and specimen 
handling by authorized and trained personnel throughout the 
sample life cycle. 

• All  kits, testing reagents and standards used were not expired
• All laboratory analysts were properly trained and certified
• Clinical laboratory analyzers were properly calibrated 

and within their preventative maintenance schedule.
• 21 CFR part 11 compliant electronic signatures
• Access to data that supports the final test result, such as raw 

instrument files and all laboratory worksheets, to demonstrate 
adherence to laboratory standard operating procedures (SOPs)

Integration of an Electronic Laboratory Notebook with the clinical 
trial LIMS can boost lab productivity and quality as well as improving 
regulatory compliance. An Electronic Laboratory Notebook is designed 
to map and enforce processes defined in Standard Operating 
Procedures to workflows in the system. This ensures that the SOPs are 
adhered to at all times and provides the process traceability needed in 
clinical trial laboratory applications. It also records all the relevant data 
associated with the testing or analysis being undertaken (which may 
go well beyond just the results obtained).  For example, the STARLIMS 
Electronic Notebook screenshot below shows a split screen where the 
SOP for a urine culture is displayed on one side while the notebook 
data entry form for the specific step or section of the SOP is displayed 
on the other. 

Summary
Recruitment of subjects is a bottleneck in most clinical studies. 
Expanding studies to emerging countries allows clinical trial sponsors 
to expand the pool of available subjects and investigators. A flexible 
and powerful clinical trials LIMS can help overcome the additional 
challenges that are associated with running studies in these areas. Key 
attributes of a successful clinical trial LIMS must include: web-based 
access, user-friendly user interface, flexibility to implement business 
process changes, subject management and query identification and 
resolution tools, and regulatory compliance. 

Ed Krasovec is the Director of Clinical Operations 

for STARLIMS Corporation. He oversees business 

development, project implementations, and 

product management for clinical laboratory 

information management applications, 

including clinical trials, biospecimen management 

and healthcare. Ed was the founder of a oncology 

patient management software company and has 

been leading the development of cutting edge 

laboratory and clinical informatics solutions for the past 10 years. He also 

has over 15 years of management and technical experience with DuPont in 

laboratory management, business planning, sales, research, and operations. 

Ed holds a BSc in Chemical Engineering from Penn State University and an 

MBA from Drexel University. Email: Ed.Krasovec@starlims.com



o Plenary sessions and presentations by industry leaders and 
 academia worldwide 
o The 3rd International Stem Cell Meeting 
o Unique opportunities for networking and learning 
o Satellite events focusing on clinical studies, regulatory 
 issues, country-specific symposiums
o Over 2500 one-on-one partnering meetings
o Academic institutions’ technology transfer event
o Exhibition of the latest medical innovations 
This basket of events offered a unique opportunity to gain full 

access to the latest information available in the field. Furthermore, 
the networking events offered the opportunity to meet a vast variety 
of Israeli biopharma and medical device entrepreneurs, major 

pharmaceutical companies, life science research 
leaders, policy-makers and internationally 
prominent industry investors, to explore business 
relationships. 

We were proud to host Dr. Jesse Goodman, 
Chief Scientist and Deputy Commissioner, US 
Food and Drug Administration, whose keynote 
lecture focused on strategies to facilitate 
innovation in medicine and public health. We 
were also lucky to have three FDA staff members 
who talked about the evaluation of medical 
devices at CDRH.

I would like to close this brief description of the conference by 
giving very high marks to the 62 Israeli medical device, pharma and 
biotech companies who gave their best to make it a very successful 
conference. It is their innovation and drive that attracts this great 
audience who come to listen and interact with the best of what Israel 
has to offer in the life sciences. 

ILSI is a non-profit organisation, representing the mutual goals of approximately 

800 Israeli life science companies. Its mission is to research, develop and 

advocate policies and actions that promote medical device, biotechnology, 

pharmaceutical and ag-biotech in the State of Israel, and increase awareness 

of its strength and innovation worldwide. 
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Conference Review

ILSI Biomed Israel 2009

ILSI Biomed Israel 2009

ILSI Biomed 2009 follows the success of previous annual conferences. 
For the eighth year in a row the Israeli life science community 
gathered for the ILSI Biomed conference which was held June 15-
17 in Tel Aviv. ILSI Biomed is both Israel’s premier life sciences 
conference and a leading international conference covering the fast-
growing, innovative field of healthcare and life sciences industries. 
It showcases Israel’s most advanced companies and technologies. 
The conference attracted 6000 participants from Israel and abroad, 
mainly industry leaders, scientists, researchers, venture capitalists, 
and angel investors. 

We were delighted to see such a high number of participants as 
it matched last year’s record number of approximately 800 visitors 
from abroad, representing close to 40 countries 
with the largest number of attendees coming 
from the USA, France, Italy, the UK, Germany, 
the Czech Republic, Denmark, Russia and China.

ILSI Biomed 2009 provided attendees 
with insights into the underlying drivers of 
future changes in the biopharma and medical 
device industries. As the market environment 
toughens, new business models are evolving. 
Large pharma attempts to focus and emulate 
biotech creativity while biotech strives for a more 
expansive operating mode. The various keynote 
speakers focused their talks on strategies for thriving in this tough 
economic and regulatory environment, dealing with the upcoming 
healthcare reform in the USA and its rippling impact worldwide. 

The conference opening session was delivered by the Honorable 
Mr. Shimon Peres, ninth President of the State of Israel. The talk was a 
moving and remarkable account of his view of the most revolutionary 
technology changes to come about over the next decade and Israel’s 
role and contribution to these important developments.

It is worthwhile mentioning several of the keynote speeches 
given by Allergan’s and Covidien’s CEOs, who each focused on their 
strategies for growth; Roche’s Head of Pharma’s R&D who discussed 
Roche strategy for its pharma product pipeline; Astellas’ Head of 
Business Development who talked about the globalisation of the 
Japanese pharmaceutical industry. Avalere Health’s President and 
Founder presented his views regarding the face of change: regulation, 
legislation and the US markets. Lazard Healthcare Group’s Managing 
Director discussed biotech and medtech – navigating through rough 
seas.

ILSI Biomed 2009 highlights:

“As the market 

environment 

toughens, new 

business models 

are evolving.”

Ms. Ruti Alon joined Pitango, Israels’ largest VC fund 

in 1997. With over 25 years of international experience 

in the high-tech medical industry, Ruti is a General 

Partner investing in life sciences companies. Ms. Alon 

previously worked on Wall Street where she held senior 

positions with Montgomery Securities and Kidder Pea-

body & Co. Ms. Alon is the Chairperson of ILSI since its 

inception in 2005. Email: ruti.a@pitango.com
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Classified
Specialist in pharmacokinetics and proof of 

concept in target population which serve as 

pharmacological models. Phase I & IIa in 

patients is the core business in private hospital 

settings. www.ipr-ee.com

ABL’s clinical trials services maintain the vital 
link between study sites and the 
laboratory putting it through multi site 
sample coordination. 

PDP is a Global Premium courier dedicated to the 

Clinical Trials and Life Science Industry. When you need 

to ship your time and temperature sensitive diagnostics 

specimens, Investigational materials, medical supplies 

and dangerous goods. Trust PDP. 

www.pdpcouriers.com

A leading global CRO, Kendle International 
delivers innovative clinical development 
solutions to maximise product life cycles and 
grow customer market share. www.kendle.
com

Mediata Solutions (www.mdsol.com) is 
committed to providing life science
organisations the most advanced tools for 
planning and managing clinical trials. 

Through its impeccable performance as CRO, 
Congenix tries to contribute to global process 
offering a full range of services in the CIS and 
CEE. www.congenix.com

The Temmler Group with 7 European production sites offers 
innovative solutions, efficient manufacturing and highest flexibility for 
your Pharmaceutical Products. Email: ctm@temmler.eu

For more than 60 years, Charles River has provided 
tailored research models and laboratory animal sup-
port services, as well as preclinical and clinical services, 
to help our global partners accelerate their research 

and drug development efforts. Our offerings span the entire drug development process, 
from discovery through market approval, forming a seamless partnership throughout the 
process. www.criver.com

Midsize CRO, broad range of personalised 
services, international capabilities, regulatory, 
nonclinical, CMC, clinical, client satisfaction, 
quality service, people, data, proven track record. 
www.cato.com OR email: info@cato.com

Dr. Oestreich + Partners GmBH was founded in 1991 as full-
service CRO, with its headquarters in Cologne, Germany, one of 
the most densely populated regions of western Europe. We are 
engaged in implementing: running and statistically evaluating 
clinical trials phase II to IV and PASS projects over the last 18 
years. www.OandP-CRO.com or OPinfo@OandP-CRO.com

Thomson Reuters is the leading source of intel-
ligent information for professionals around the 
world. Our customers are knowledge workers in 
key sectors of the global economy. 
www.thomsonreuters.com

Medical translations for clinical research, registra-
tion, pharmacovigilance and use of medicines. All 
European and many non-european languages. 
www.medilingua.com

Is specialised in tailor made insulated packaging 
solutions, made of injected polyurethane foam, 
which gives excellent insulating performance, 
especially when combined with our one-piece 
production method www. Exampackaging.be

Capturing data anywhere in the world, anytime 
of the day. Only Cmed and only Timaeus can 
deliver this for you. www.cmedresearch.com

With 25 offices among the world’s most populated cities, 
Pharm-Olam International provides cost effective coverage 
in both emerging and traditional markets for Phase I to IV 
studies. Contact Pharm-Olam for a complimentary feasibil-
ity study for your next clinical trial. USA: +1 (713) 559-7900 
• UK +44 (0) 1344 891121 • info@pharm-olam.com • 
www.pharm-olam.com

“Q-Trials is a Contract Research Organization offering 
Professional, Efficient and Reliable support for Clinical 
Trials. Experienced in a variety of therapeutic areas within 
the Drug, Device and Biologics Bio-medical Industry, 
Q-Trials perform Regulatory submissions, Monitoring, 
Study management and more.”

Chubb is a leading insurer of speciality phar-
maceutical companies with a global network to 
efficiently deal with the challenges of local clinical 
trials insurance certificates requirements. EMail: 
christait@chubb.com

Laminar Medica specialises in the design, test, manufacture 
and qualification of insulated shipping systems to protect 
vaccines, drugs and associated medical products from 
extremes of temperature during transportation.
Web: http://www.laminarmedica.com, 

Email: enquiries@laminarmedica.co.uk

Synergy Research Group is a Russian CRO, successfully 

operating in Russia since 2002. SynRGTM offers services 

for conducting clinical trials- from study approval to 

pharmaco-economic survey. Represented in Moscow, 

Saint-Petersburg, Novosibirsk, Yekaterinburg, Perm and 

Almaty (Kazakhstan). istefanov@synrg-pharm.com
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