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ABSTRACT 

Logistic risks appropriate to contract research organizations (CRO) in clinical 

trials (CT) had been defined in the article. The necessity to consider logistic risk 

management process as separate sub-process in CRO activities had been 

accentuated. Recommendations on logistic risk management and methodological 

assessment tools had been justified. 
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Problem statement. As worldwide practice shows, quality, effectiveness and 

efficiency of CRO activities in CT mostly depend on reasonable logistic strategy 

and logistics-based management. Logistic approach in management allows 

increasing both profit and quality of logistic service, guarantying effectiveness of 

CRO flow processes management in order to get more competitive advantages in 

world CT market [1, 14, 15]. 

According to the research, today world CT market is about 50 – 80 billion 

dollars and increases [5, 13, 16]. 

According to the PMR «Clinical trials in CIS countries 2012 — Russia, 

Ukraine, Belarus and Georgia. Development forecasts for 2012–2014», CIS 

common CT market in 2011 amounted to 429 million euros, which is 19% more 

than in 2010. The most share of the market belongs to Russia – 63%. Ukrainian 

share of the market is about 33%. According to the PMR forecast, CIS CT market 

increase will amount to 14% per year, and by 2014 the market will reach 712 

million euros [5, 7]. 



Stakeholders involved in CT are: sponsor, CRO, researchers, medical 

institutions and patients. Mostly, pharmaceutical companies are sponsors of CT. In 

that case pharmaceutical companies conduct CT on their own or make it outsource 

[6, 7, 10, 11]. Though, some projects are financed by academic institutions and 

research centers. 

The analysis showed that while assessing and choosing the CRO, sponsoring 

agency should base on methodological approaches and take into account certain 

criteria. GMP states that sponsoring agency is responsible for both assessment the 

CRO possibility to perform the work successfully and inclusion into the contract 

provisions that guarantee the compliance with GMP principles. So, choosing the 

CRO should be based on quality assurance system and on CRO risk analysis 

system in particular [1, 10]. 

So far as quality and effectiveness of logistic services influences the CT 

quality and effectiveness, it becomes necessary to develop the methodological 

approaches to assessment of logistic risks, which affect the CRO competitive ratio. 

Recent research and publications analysis. Scientific approaches to CRO 

logistic risk management in CT today are not of widespread. This is why these 

problems are not covered either in domestic or in foreign publications. Domestic 

scientists who studied some aspects of the development and practical application 

logistic risks management tools and assessing methods are Gadjinsky O.M., 

Kal’chenko O.S., Kozlovsky V.O., Romanov V.S., Yenchenko Ye.V., Trydid 

O.M., Revenko V.L. and others [2, 4]. Some aspects of pharmaceutical companies’ 

risks identification and assessment had been covered in papers [3, 8, 9, 12]. 

Unsolved aspects of common problem definition. Scientific justification of 

different aspects of logistic activity in pharmaceutical branch today is very 

important. But such problems as identification and classification of CRO risks, that 

influence the CT quality, effectiveness and efficiency, are still unsolved. 

Formulation of article aims. The aim of this paper is to justify the risk 

management algorithm for CRO logistic activities in order to ensure the certain 

quality and effectiveness of CT. Achieving this goal requires the essence 



disclosure of the notion «CT logistic risks management», investigation of risks 

types in different logistic activities of CRO, justifying recommendations on 

improvement the logistic risks management and methodological assessment tools. 

Presentation of the main research. According to the scientific data, risk 

management is a set of methods, techniques and activities to predict the occurrence 

of risk events and to take timely measures to mitigate them [1, 2]. As for CRO 

logistic risks, their management should be performed taking into account the 

specifics of clinical logistics with further adaptation of general management 

methods and tools. The suggested algorithm of CRO logistic risk management is 

shown at fig.1. 

Literature and Internet sources analysis shows that methodological tools used 

for risk level assessment are extensive. But the experts consider correlation 

analysis the most effective among them [2]. 

Most logistic risks appropriate to CRO activities are conditioned by integrated 

risk factors, which, as opposed to local factors, affect two or more risks at a time. 

That is why in aggregated assessment of all logistic risks in CRO activities the 

interdependency of identified logistic risks should be taken into account. These 

interdependencies could be essential or non-essential. Traditionally, they consider 

essential if correlation index (CI) is more than 0.75 and non-essential if the index is 

less than 0.25 [2]. 

If the interdependency is very essential (CI >0.75), the CRO logistic risks 

aggregate (AR) could be calculated as the sum of these risks costs. And the cost of 

each logistic risk (R) should be calculated according to the classic risk theory as 

the mathematical expectation of possible loss: 
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If the interdependency is non-essential (CI <0.25), the CRO logistic risks 

aggregate (AR) could be calculated as follows: 
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Fig.1. The algorithm of risk management and rational managerial decisions making 

in CRO logistic activity 



where: AR - logistic risks aggregate in analyzed period; Ri – the value of i-s logistic 

risk in analyzed period; Ui – the loss from the i-s logistic risk in analyzed period; pi 

– the probability of i-s logistic risk in analyzed period. 

If the interdependency is essential (0.25<CI<0.75), the CRO logistic risks 

aggregate (AR) could be calculated as follows: 
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where: Ri, Rj – costs of i-s and j-s CRO logistic risks in analyzed period, respectively; pi, pj - 

probabilities of i-s and j-s CRO logistic risks in analyzed period, respectively; Ui, Uj - losses 

from the i-s and j-s CRO logistic risks in analyzed period, respectively; kkij – i-s and j-s CRO 

logistic risks correlation indexes in analyzed period. In case when i=j, pair correlation index 

equals +1, i and j are order numbers of CRO logistic risks in analyzed period. 

By loss from the logistic risk we mean possible increase of expected costs for 

the provision of clinical center with essential medicines and biological samples in 

certain quantity and assortment at certain time, when all logistic processes are in 

compliance with GxP requirements [1, 5]. 

By logistic risk management effect we mean decrease of the logistic risk 

aggregate or of the mathematical expectation of expected costs associated with CT 

possible increase. That is why each logistic risk should be investigated for its 

manageability in order to create effective managerial measures [2, 5]. 

Let’s consider an example that shows the practical value of suggested 

methodological recommendations implementation. Research had been carried out 

on the basis of logistic services market monitoring made by Association of Clinical 

trials organizations [7]. In order to identify the most essential risk factors in CRO 

activities, which affect their competitive ratio, the expert method had been used. 

The inquiry form had been developed and clinical logistics experts had been asked 

to complete it. Basing on the research results and taking into account ISO and GxP 

requirements, there had been identified following list of logistic risks by the types 

of CRO logistic activities affecting the CT quality, effectiveness and efficiency 

(fig. 2). 



 

Fig. 2. Risks in different types of CRO logistic activities in CT 



The logistic risks’ influence weight evaluation had been carried out on a five-

point scale. Risks with the evaluation of more than 3 points are considered to be 

the most influent and risks with the evaluation of more than 3 points are considered 

to be the less influent on the quality of CRO logistic activity. 

As the result of data processing density histograms of logistic risks 

significance had been built: a) risks associated with customs broker processes 

during medicines and bio samples import/export for CT needs; b) CT-aimed 

medicines and bio samples transportation risks; c) CT-aimed medicines and bio 

samples storing risks; d) CT logistic administrating risks (fig. 3). 

The concordance of experts’ opinions had been confirmed by calculating the 

relevant indexes. 

Thereby, it is arguable that CRO logistic activities are most negative 

influenced by: slow customs proceeding of CT cargo (Y3); delay in CT cargo 

delivery (Z4); non-observance of medicines and bio samples storing conditions 

(M5); lack of logistic staff qualification (N1) etc. 

Research had made it possible to identify 24 risk factors in CRO activities, 

including 16 local and 2 integral, which cause foregoing logistic risks. Each 

logistic risk depends on a specific set of risk factors, and their sum may exceed the 

common amount of identified risk factors [2, 6, 13, 16]. 

The correlation ratio calculated by four types of logistic risks in investigated 

CRO equals 0.33. Logistic risks aggregate for investigated CRO had been 

calculated by the data given in the table 1 [7]. 

 

Table 1 

Basic data for assessment of CRO logistic risks in CT 

Risk Probability 
Loss, mln 

UAH 

Risk factors 

In all  Integral Local 

Slow customs proceeding of CT cargo 0,2 2,5 6 

2 

4 

Delay in CT cargo delivery 0,4 2 6 4 

Non-observance of medicines and bio 

samples storing conditions 
0,3 1,5 6 4 

Lack of logistic staff qualification 0,1 0,5 6 4 

In all - - 24 16 
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Fig. 3. Density histograms of CRO logistic risks significance in CT 
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The calculated aggregate of identified entry risks (ARe) in considered example equals 

1.1 million UAH. 

There had been developed specific measures to manage essential logistic risks 

in CRO (table 2). 

Table 2 

Measures to manage essential CRO logistic risks in CT 

Risk Management measures 

Entry level Residual level 
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Slow customs proceeding of CT cargo 
Customs brokers 

diversification 
0.2 2.5 0.5 0.2 1.5 0.3 

Delay in CT cargo delivery 
Limiting the CRO 

activity 
0.4 2 0.8 0.4 1 0.4 

Non-observance of medicines and bio samples 

storing conditions 

Insurance in case of 

non-observance of 

medicines and bio 

samples storing 

conditions 

0.3 1.5 0.45 0.3 0.8 0.24 

Lack of logistic staff qualification 

Assignment of risk 

by qualifying logistic 

staff 

0.1 0.5 0.05 0.1 0.3 0.03 

Logistic risks aggregate, mln UAH 1.1 0.6 

 

The calculated aggregate of residual risks (ARr) in considered example equals 

0.6 million UAH. 

Thereby, implementing of suggested methodological approaches to CRO 

logistic risk management in CT provides economic effect in the amount of 0.5 

million UAH. 

Summing up the above, it is arguable that application of suggested CRO 

logistic risk management methodology allows to: 

1. Provide scientific basis for improving the CT logistic risk management. 

2. Increase the relevance of process approach in analyzing of logistic risks, 

planning of managerial measures; facilitates monitoring and control of CRO 

logistic risk management efficiency. 

3. Increase CRO management's responsibility as risk-managers at each 

management level. 



4. Advantage the rational distribution of CRO financial resources in CT 

logistic activities [6, 8, 9, 12, 16]. 

Conclusions and further research prospects. Taking into account results of 

the research carried out, the following conclusions can be made: 

1) Ukrainian CT market investigation had proved that it is necessary to 

develop the methodological approaches to management of logistic risks, that affect 

CRO competitive ratio in CT. 

2) Main risks in clinical logistics had been identified and CRO logistic risk 

management algorithm had been suggested. 

3) It had been proved that suggested methodological approaches to logistic 

risks management in CRO activities allow to make reasonable managerial 

decisions in order to make resource use more rational, reduce possible loss and 

improve the quality of logistics processes in CT conducted. 
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