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Abstract. Systematizing and conceptualizing of the components of the patient’s 

diagnosis at definite Clinical Situations are the important steps in constructing the 

medical electronic platforms to monitor the drug treatment quality and to realize the 

process of risk-management of drug care. The risk-management is a hard and 

expensive process for the non-profit hospitals. The Information technologies have a 

high potential for solving these problems. The conceptual schemes to construct the 

multimodal medical electronic platform were discussed. The Information Space of 

Clinical Practice, Information Field for formulating the detailed patient’s diagnosis 

at the definite Clinical Situations, Information Environment for the components of 

the detailed patient’s diagnosis were described. 
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1. Introduction 

The basic principle of the drug treatment is to choose the right drug for a patient with a 

correct diagnosis, to administer the drug at the right time and in the right dose. The 

principles of "patient-centricity" are included into the law of the Russian Health Care 

system [1]. The process of safety drug treatment is one of the most important, 

complicated and expensive tasks for the non-profit hospitals. The Information 

technologies have a high potential for solving these problems. The methodological and 

theoretical approaches to improve the medication treatment process by using the tools of 

information technologies are very actual. 

Any subject area of knowledge operates with specific terminology. The accuracy of 

the terms and concepts is especially important in medicine. Contemporary development 

of the knowledge about the accumulated clinical practice skills is in the process of 

transformation into a digital format [2]. The precise definitions of the terms and 

connections with their concepts are strongly needed for all professional areas in medicine. 

Conceptual apparatus is highly important and actual for constructing the medical 

electronic platforms. 

1.1. Objective of the Work 

The objective of the work is the deployment of the conceptual scheme of the Clinical 

Information Space based on the methodology of systematization of the Clinical 
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Situations to support clinicians at the moments of drug choice decisions, to predict the 

drug adverse events and to monitor the real Clinical Situations in the databases of 

medical electronic platform. 

Object: conceptualization of the components of the Information Field of the 
patient’s diagnosis for coding of the individual features (facets) of the patient’s diagnosis 

at the definite Clinical Situations. 

Subject: conceptualization of the Information Environment of the components in the 

information vectors of the individual patient’s diagnosis at the definite Clinical 

Situations. 

2. Material and Methods 

The concepts of the Clinical Information Space were formulated on the base of the 

systemic principles: hierarchy, uniformity, sufficient diversity, symmetry of reflection, 

irreversibility of the time etc. [2,3,4]. The methodology of constructing schemes was 

based on the principles of the philosophical foundations of the science: logical, ethical 

and ontological [3,5,6,7,8]. The ontologies, the electronic intelligent system based on the 

knowledge (expert decision support system) and the system for digital coding of the 

individual patient’s diagnosis at the definite Clinical Situations were simultaneously in 

demand. 

The conceptual scheme of the multi-module medical electronic platform included 5 

program modules: 1) data bases, 2) knowledge bases, 3) program for digital coding of 

the individual components of patient’s diagnosis, 4) the module for identification: a) the 

drug prescriptions deviations from the recommended models, b) the triggers of the 

adverse events marked with the special key words controlled in the different parts of the 

patients’ data, c) the signals of the adverse events in the laboratory and clinical parts of 

database; 5) module for monitoring of the Clinical Situations dynamic and clinical results 

in digital codes. 

The prototype of the first module for decision support and drug prescriptions 

monitoring was made by the authors and registered. The algorithm for coding the of the 

patient’s diagnosis components in the definite Clinical Situation was tested and showered 

the opportunity to solve these tasks [9]. The tools of ontology allowed to personalize the 

choice of the drugs, when the Clinical Situations had the additional factors and conditions 

affecting the decisions. The inference rules for decision support were carried out by the 

ontology tools from the knowledge-base. Other path for decision support by the 

ontologies took the start in the databases of real Clinical Situations. The new inference 

rules were constructed. I order to use these rules  

the 

3. Results 

Conceptual scheme of the Information Space of Clinical Practice was constructed as the 

hierarchical tree: General Information Space of Clinical Practice > Information Spaces 

of the specialized (subject) areas of Clinical Practice > Information space of the diseases’ 

names based on ICD-10 > Information Space of Clinical Situations at the moments of 

decisions and etc. 
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The Information Space is the result of human semantic activity [8].  Information 
Space of Clinical Practice was systematized. The first conceptual scheme of the 

Information Space was made for the subject area “Phthisiology”. 

Information Field - this concept is used in a great number of the scientific studies 

for description of the properties of the real space and real world [2,3,4,8]. 

Information Field of Clinical Situation was constructed with two interconnected 

parts: 

1. Information Field of the Patient’s diagnosis at definite Clinical Situation;  

2. Information Field of the medications corresponding with the patient’s diagnosis 

at definite Clinical Situation.  

Information Field of Patients’ diagnosis at definite Clinical Situation was 

constructed with two types of information vectors: 

1. The discrete information vectors - stage, phase, severity of the patient's Clinical 

Status and the level of complexity of the definite Clinical Situation. These 

discrete vectors were constructed in the format of the constant dimensionality 

to monitor the process of treatment in dynamic by the program. All discrete 

information vectors had 5 levels of gradation. The corresponded definite criteria 

for each component of the information vectors were described.  

2. The vector of information continuum - the ICD codes as the names of the 

diseases, the numbered entries of a linear array of the factors and conditions that 

affected the drugs’ choice and medical interventions. 

Information Field of medications for treatment – included the appropriate models of 

the medications for treatment according to the National Clinical Recommendations, 

Standards of medical care at the definite Clinical Situations, the collection of the 

declarative rules and the regulatory requirements for the quality drug care, background 

information on drugs interactions, risks of adverse events, etc. 

The Information Environment for the components of the patients’ diagnosis was 

described by using of the criteria for their boundaries.  The digital code of the patient’s 

diagnosis of Clinical Situation from database was used as the key to find the concordant 

Standard model of medication treatment in knowledge-base. 

4.  Discussion 

The transformation of the scientific knowledge forms affects the process of cognition. 

The range of applications of the information technologies in the Clinical Practice 

expands very fast. But the medical information is still designated by numerous synonyms 

in the medical texts. For example, very important concept “stage” may be named as: 

stage=period=phase [10,11,12]. This requires to accelerate the   improvement and 

harmonization of the scientific terms and concepts in medicine. The vocabulary of the 

terms and concepts for the components of patients’ diagnosis at the Clinical Situations - 

stage, phase, severity of Clinical status of the patient and complexity of the Clinical 

Situation were formulated by the authors, published and used for coding the detailed 

patients’ diagnosis [9,13,14]. The medical electronic platforms for monitoring of 

medication care, decision support, predicting the adverse events are in emergence of 

demand for unambiguous of terms and definitions in order to collect the clinical 

diagnosis with exact details in codes in databases without disclosure of the private 

information about the patient. 
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The new paradigm for decision support and monitoring of drug treatment quality 

with the multi-module medical electronic platform using simultaneously the ontology 

tools, expert decision support systems and the detailed Clinical Situations coding in the 

conditions of the systematization of the clinical Information Space and conceptualizing 

the medical terms has the great opportunity to be useful in the improving of medication 

care. 

5. Conclusions 

1. The conceptual schemes of Clinical Practice Information Space gave the 

opportunity to use the digital codes for the personal patient’s diagnosis at the 

definite Clinical Situations without disclosure of the private information about 

the patient.  

2. The conceptual apparatus for the components of patient’s information vectors 

allowed to use the digital codes for searching the standard models in the 

knowledge base. 

3. The tools of ontologies were successful for decision support in Clinical 

situations with the additional factors and conditions affecting the clinical results. 

4. The new inference rules were constructed by the ontologies, when the standard 

models were absent.  

5. The tools of ontologies showed to be useful to identify the triggers and signals 

by the key words and laboratory data in the process of monitoring treatment. 

References 

[1] Ob osnovah ohrany zdorov'ya grazhdan v Rossijskoj Federacii [On the basement of the health protection 

for citizens of the Russian Federation. Federal Law]: federal'nyj zakon ot 21.11.2011 № 323-FZ (red. ot 

07.03.2018) Gl.5 st.37 p.4.; red. ot 25.12.2018 st.37 p.1.3: FZ №489 [Online]. [Loaded 08.03.2018] URL: 

http://base.garant.ru/12123352/. (Cite visit: 20.12.2018). (In Russian). 

[2] Pankov AV, Shevchenko SV. Obosnovanie roli i formirovanie konceptual`noj modeli sistemy` 

intellektual`noj obrabotki informacii v edinom informacionnom prostranstve VS RF. [Justification of the 

role and conceptual model formation for the system of intellectual information processing in the unified 

information space of the Russian Federation armed forces]. Informatika i komp`yuterny`e texnologii. 
Izvestiya SPbGE`TU «LE`TI». 2018;1:38-43. (In Russian). 

[3] Ozherel`eva TA. Ob otnoshenii ponyatij informacionnoe prostranstvo, informacionnoe pole, 

informacionnaya sreda i semanticheskoe okruzhenie.   [About the relation of the concepts of information 

space, information field, information environment and semantic environment]. Mezhdunarodny`j zhurnal 
prikladny`x i fundamental`ny`x issledovanij. 2014;10(2): 21-24. [Online]. [Loaded 05.10.2014]URL: 

https://applied-research.ru/ru/article/view?id=5989 (Site visit: 25.05.2020). (In Russian). 

[4] Bezdushny`j A.N., Gavrilova E`.A., Serebryakov V.A., Shkotin A.V. Mesto ontologij v edinoj 

integrirovannoj sisteme RAN. [The place of ontologies in the unified integrated system of the Russian 

Academy of Sciences.]. [Online]. [Loaded15.09.2019].URL: http://www.olap.ru/home.asp?artId=2362 

(Site visit:20.05.2020). (In Russian). 

[5] Neobratimy`j process.Fizicheskaya e`nciklopediya.[Irreversible process. Physical encyclopedia]. 

[Online]. [Loaded 05.09.2017] URL:https://rus-physical-enc.slovaronline.com/2488 (Site visit  

06.05.2020). (In Russian). 

[6] Filosofiya mediciny` [pod red. Shevchenko Yu.L.].[Philosophy of medicine] M: GE`OTAR –

MED;2004.480 s. (In Russian). 

[7] Filosofskie osnovaniya nauki [Philosophical foundations of the science]. [Online]. 

[Loaded15.09.2019]URL: https://helpiks.org/8-2257.html(Site visit: 25.05.2020). (In Russian). 

[8] Filosofskie osnovaniya nauki. E`lektronnaya biblioteka IF RAN. Novaya filosofskaya e`nciklopediya. 

[Philosophical foundations of science. Electronic library of the IPh RAS. New philosophical 

T. Lugovkina et al. / A New Paradigm for Ensuring Digital Drug Care Quality Monitoring 139

https://rus-physical-enc.slovaronline.com/2488-%D0%9D%D0%95%D0%9E%D0%91%D0%A0%D0%90%D0%A2%D0%98%D0%9C%D0%AB%D0%99%20%D0%9F%D0%A0%D0%9E%D0%A6%D0%95%D0%A1%D0%A1
https://helpiks.org/8-2257.html(Site


encyclopedia. [Online]. [Loaded 05.09.2019]. 

URL:https://iphlib.ru/library/collection/newphilenc/document/HASHfa8b4ead682875851d14fa (Site 

visit 06.05.2020). (In Russian). 

[9] Sertifikat gosudarstvennoj registracii komp`yuternoj programmy` OOO "Trinidata" (No. 2018617324 ot  

21 iyunya 2018).[ Certificate of state registration of the computer program of LLC "Trinidata"].(In 

Russian). 

[10] Svetun`kov S.G., Khan T.V. Logiko-gnoseologicheskaya terminologiya v e`konomike (kratkij 

slovar`).[Logico-epistemological terminology in Economics (short dictionary)]. SPb.: SPbGUE`F; 

2004:115 - 117. (In Russian). 

[11] Aleksandrova Z. E. Slovar` sinonimov russkogo yazy`ka. Prakticheskij spravochnik.[ Dictionary of 

synonyms of the Russian language. A practical guide] M.: Russkij yazy`k. 2001;568. [Online]. [Loaded 

15.09.2016]. URL: https://azbyka.ru/otechnik/Spravochniki/slovar-sinonimov-russkogo-jazyka (Site 

visit: 25.05.2020). (In Russian). 

[12] Slovar` medicinskix terminov. [Vocabulary of medical terms].[Online]. [Loaded 05.09.2011] 

URL:http://deus1.com/vocab-17.( Site visit: 06.05.2020). (In Russian). 

[13] Lugovkina T., Skornyakov S.,Egorov E., Medvinskiy I. Methodology for Electronic Monitoring of 

Quality Drug Prescriptions in Phthisiopulmonology. Clinical Therapeutics. 2017;39, 

(8),Supplement: e43–e44[Online]. [Loaded:15.10.2017] URL:  

http://www.clinicaltherapeutics.com/(Site visit: 25.11.2017). (Eng). 

[14] Lugovkina T.K. Konceptualizaciya komponentov diagnoza klinicheskix situacij dlya e`lektronnogo 

monitoringa kachestva lekarstvennoj pomoshhi.[Conceptualization of the diagnosis components of the 

clinical situations for electronic monitoring of the drug care] Social'nye aspekty zdorov'a naselenia 
/Social aspects of the population health [on line]. 2021; 67(1):10. Available 

from: http://vestnik.mednet.ru/content/view/1236/30/lang,ru/(In Russian). 

 

T. Lugovkina et al. / A New Paradigm for Ensuring Digital Drug Care Quality Monitoring140

http://www.clinicaltherapeutics.com/issue/S0149-2918(17)X0008-8
http://www.clinicaltherapeutics.com/(Site

