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threshold of a hall) Spiridonov has become as if he was more tenderly (A. Lavrin).
Indiscreteness of the syncretistic meaning of the prepositional-case adverbial
modifier deduces it from a subsystem of the secondary parts and gives good cause to
consider it not the principal part of the sentence occupying intermediate position
between the principal and secondary members covering «a zone of syncretism» [3] of
those and other units [4: 140]. On the basis of the indiscrete adverbial-predicative
meaning of a modifier, multi-syncretistic syntaxemes combining several adverbial
meanings are formed: After funeral (time + the cause) + additional predicativity) it
has become empty and sad in a hut (R. Shtilmark) [5: 141].  

As observations show, the local and temporal modifiers are capable of
functioning without additional adverbial meanings, whereas semantics of modifiers
with the meaning of circumstances is always multi-syncretistic owing to the
availability of the additional information of the concomitant character peculiar to
adverbial modifiers of attending characteristic: At last he has decided that she walks
on evenings and, having deceived Monphor’s vigilance, at light of the moon
((circumstances + attending circumstances) + additional predicativity) has walked
along a familiar path (Yu.Tynyanov). This feature of designated syntaxemes allows
specification of their place in a system of prepositional-case adverbial modifiers,
making it possible to regard them as the peripheral elements simultaneously of two
groups of adverbial modifiers, namely of the background characteristic and attending
characteristic. As against the local and temporal modifiers, three meanings are
simultaneously indiscrete for the modifiers with the meaning of circumstances: two
adverbial and one of additional predicativity. All other potential adverbial meanings
are formed on the basis of the base meanings: All together they came into an
entrance, and only here, at light of a bulb ((circumstances + attending circumstances)
+ additional predicativity) + the cause) Nastya could make out Tarandin (A.
Marinina). In view of semantic features of the elements extending the sentence it is
more expedient to designate them the modifiers of attending circumstances.  

Semantics of the modifiers of attending circumstances becomes complicated due
to additional adverbial meanings, as a rule, the meanings of the modifiers of a group
of conditionality – cause, condition and concession – and is not complicated with the
meanings of modifiers of other groups: In darkness he has stumbled some times and
has broken something (L. Leonov). 

One of the structural features of the adverbial modifiers is that they are
frequently expressed not merely by the prepositional-case form of the noun, but also
by a substantive locution: In bright light of the strongest street lanterns he has seen a
lady in one shirt and trousers of violet color on sidewalk below under himself 
(M.Bulgakov). The partition of the causative meaning is observed when semantic
loading between components of an extended modifier syntaxeme is distributed: It was
difficult to make out her face at light (a necessary condition) of distant lantern (a
sufficient condition), but the voice has seemed to me familiar though language was a
little braided (A.Vainer). The partition of syncretistic semantics of a modifier results
in a specific definition of semantic connection between components of a modifier and 
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PHARMACOECONOMIC  EVALUATION 
OF MEDICINES WITH CONSIDERATION  

FOR ADVERSE REACTIONS 

Resume 

In the article the importance of questions of medicines safe consumption and
rational pharmacotherapy, an estimation of side effects loses has been marked. The
complex of researches directed on studying of risks, connected with drug side effects
has been carried out, and methodical approaches to their estimation has been proved.
The calculations of side effects loses an example of antibacterial drugs  has been
offered with the help of algorithm of it’s estimation. 

Key words: medicines, adverse reaction, risks, pharmacoeconomic evaluation,
losses. 

І. Introduction 

Recently, the problem of drug safety becomes more actual. Analysis of literature 
shows that the increase in side effects of used drugs depends on many factors,
including lack of information about the new capabilities of effective
pharmacotherapy, polypharmacy, low use of the achievements of evidence-based
medicine, unethical promotion, self-healing problems, inadequate monitoring of
drugs side effects. According to various sources 2 to 6% of the human population
suffer from adverse reactions, while 6-15% of patients having serious adverse
reactions required adjustments. Mortality from drugs adverse reactions (DAR) came
in the 4th place in the world, give place to only the cardiovascular diseases and
oncology  [1, 5-8]. 

Risks arising from the use of medicines, including adverse reactions, lead to
serious economic losses from eliminating the consequences of irrational therapy. 

ІІ. Formulation of the problem 

In connection with the above the purpose of the research was studying the risks
associated with the occurrence of DAR (in  Ukraine) and methodological approaches
to their assessment. 

This document has been
edited with Infix PDF Editor 
- free for non-commercial use.

To remove this notice, visit:
www.iceni.com/unlock.htm

This document has been
edited with Infix PDF Editor 
- free for non-commercial use.

To remove this notice, visit:
www.iceni.com/unlock.htm

This document has been 
edited with Infix PDF Editor 
- free for non-commercial use.

To remove this notice, visit: 
www.iceni.com/unlock.htm

http://www.iceni.com/unlock.htm


 6 (51) 2012                            Medycyna 

- 88 -

ІІІ. Results 

Investigation of the specific risks associated with the DAR development 
allowed to classify risks into separate groups according to the objects to which
they apply. 

Thus, the following risks can occur in a person receiving medical agents:
development of adverse reactions; adverse outcome (disability, the emergence of new
disease, invalidity, death); moral damage; prolongation of treatment  duration;
increased cost of treatment. 

For insurance company: increase payments. 
For employing organizations arise: labor expenses; increase payments for list of

temporary disability; shortfall in revenue. 
For health care settings is a threat to these risks: increase in financial

expenses in the event of changing the drug that caused the DAR; increase in 
financial costs for treatment of DAR; increase in the financial costs of  emergency
medical manipulation in case of DAR; reduced confidence in medical staff and
clinic in general; increase in bed- days and annual average bed occupancy rate;
pecuniary penalties and litigation; irrational list of drugs recommended for the
procurement budget. 

For manufacturers in this situation there are risks: identify the negative drugs
consequences; return of the batch of goods; prohibition of the sale of the drug;
pecuniary penalties; risk of legal costs; deterioration of the company's image. 

Economic and social costs associated with the above listed risks are significant
enough. Estimation of these costs provides an understanding of risk in case of DAR
and improves, in particular, the rationality of budgetary and extrabudgetary funds to
purchase drugs. 

Usually, the costs for removing the effects of DAR are divided into direct and
indirect[2 – 4]. Direct cost includes the cost of medical and pharmaceutical care
patient (cost of services provided and the cost of medicines, materials used,
equipment, etc.). Also there is the impact of indirect costs that appears after a period
of time and is quite significant in its social and economic structure. The structure of
indirect costs are those associated with temporary disability in case of DAR, non-
produced  product  by patient as a result of his disability, associated with disability or
death, increase of payments for sick- lists, an increasing number of bed- days and
annual average bed occupancy rate , with an ineffective formation of drugs
assortment , which are purchased by medical institutions. 

We composed an algorithm (Fig. 1), which is proposed to calculate the direct
costs of removing the effects of DAR. Calculations should be carried out using
data on dosage, basic diagnosis, duration of drug therapy, the number of cases of
DAR, information about cancellation of a particular drug.  Next, the calculations
take into account the costs on diagnosing the symptoms of the DAR 
manifestation, the average cost of AR symptoms pharmacotherapy, duration of
treatment, cost  per bed- day. 

Nauka i studia         6 (51) 2012  

  - 9 -
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ZONE OF SYNCRETISM FOR THE MODIFIERS OF THE
BACKGROUND AND ATTENDING CHARACTERISTICS 

Abstract  

The paper is devoted to definition of the status of modifiers with the meaning of
circumstances in a system of adverbial modifiers. Designated syntaxemes are
regarded to be the syncretistic parts of the sentence with the indiscrete adverbial-
predicative meaning. They occupy the periphery of modifier fields of the background
and attending characteristics and create a zone of syncretism between them. 

Key words: adverbial modifiers, a zone of syncretism, a periphery of the
semantic field.  

The question related to the syntactic status of detached independent elements
extending a sentence with adverbial semantics – adverbial modifiers – is the subject
of debate in modern syntax. It is generally known that creation of a complete picture
of an object under investigation is impossible without studying its particulars. This
paper specifies a place of independent elements extending a sentence with the
meaning of circumstances in a system of adverbial modifiers.  

Researchers include these elements in a group of modifiers with the general
meaning of the background characteristic of the statement. In addition to them, in their
opinion, the adverbial modifiers with local and temporal semantics also belong to this
group. Thus, they connect an opportunity of displaying action not only with the
definite place and time but also with the circumstances in which it takes place [1: 5]. 

However, the adverbial modifiers of the background characteristic are not
equiponderant in their semantic status in the sentence structure. This does not allow
allocating uniform criteria for their unconditional inclusion in one group. Non-
equiponderance of their status depends on the character of displaying semantics
syncretism. Taking into account an unconditional functional nature of the boundary
phenomena in sphere of syntax, we understand syncretism as an ability of language
unit to indiscretely express more than one meaning in one speech use [2: 139].
Syncretism of semantics of the adverbial modifiers is considered to be one of the
basic differential attributes of these members of the sentence. They combine the
adverbial meaning with the meaning of additional predicativity, forming
bisyncretistic syntaxemes with indiscrete adverbial-predicative semantics: At Institute
(studying at Institute; when she studied at Institute) she has married (V. Nekrasov);
On a threshold of a hall (appearing on a threshold of a hall; when he appeared on a 
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Results assessment  

We applied the golden standard and expert evaluations. First we have compared
the term phrases extracted using each of the statistical scores with the dictionary data
(golden standard data). The table below contains the results (the amount of phrases
coincided). 
MI1  MI2 t-score Dice's coefficient Strength criterion 

3 6.12% 1 2.27% 3 11.54% 8 12.70% 3 9.10% 

Second the group of experts (graduated  students from the faculty of law) have
assessed the extracted data to confirm the terminological status of each word
combination. The amount of the confirmed term phrases is shown below. 

MI1  MI2 t-score Dice's coefficient Strength criterion 

8 14.3% 7 6.8% 9 30.8% 11 22.2% 7 27.3% 

Conclusion 

We have investigated the term phrase extraction algorithm for Russian. First, the
so called key words – single-word terms – are extracted using statistical and POS
filters. Second, contexts of the core elements are analysied and term phrases are
extracted. Here we have focused on the most frequent type of term phrase
constructions – Noun + Adjective – with adjectives as key elements. Third, the
'termhood' of the extracted phrases is confirmed evaluating different statistica scores.
The best results have been achieved using t-score. The strength criterion suggested in
MWE's theory has been also proved to be useful: 'termhood' has been confirmed for 
27.2% out of all extracted phrases.  

Bibliography 

1. Ananiadou S. A methodology for automatic term recognition. 1994.  
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Fig.1 The process of direct costs modeling in case of DAR according 
to marketing characteristics 

Х2 = the price of drug dose  •  multiplicity
of purposes (daily)  •  duration of 

pharmacotherapy  

Calculating the average cost of
medical treatment of DARs
symptoms (X2) according to the state
social standards of medical care  

Х3  = the coast of required studies +
+ the coast of additional studies 

Х1 = the coast of one patient bed- day • 

• duration of pharmacotherapy (number of
days)

Х4 = (С DAR  • n) +( С DAR  • nі) + 

+ (……), where С DAR  – the cost of 
certain drug  treatment before emergence
of DAR, dose prise; n – general duration
of  pharmacotherapy, number of dosages, 
nі  – duration of  pharmacotherapy  in each

case. 

Calculating the cost of certain drug
treatment before emergence of DAR 
(Х4) 

Pricing of required and  additional
studies required for the classification
of the manifestations of DARs (X3) 
according to the state social
standards of medical care 

Calculating the cost of stay or
extension of stay in hospital (Х1) 

Calculation of total costs related to
elimination of prescribed drug’s
adverse reaction, with one case 

Хс = ( Х1+ Х2+ Х3+ Х4 ) 

where  Х1, Х2, Х3, Х4  — costs related to
elimination of prescribed drug’s adverse

reaction 

Calculation of total costs related to
elimination of prescribed drug’s
adverse reaction, in all cases / year 

Хс DAR annual = Хс DAR • N, where N – 
where yearly numbers of cases  for certain

drug 

Additionally: 
 transportation costs for 
conveyance "ambulance" of patient
to the hospital; 
 value of litigation costs or
volume of compensation in case of 
patient’s death or disability

Modeling process of direct costs in case of the prescribed drug’s
adverse reaction  according to the marketing characteristics  

маркетингових характеристик ринку
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Using this algorithm we have calculated the direct costs to remedy the effects of
PR through the use of antibacterial drugs.Calculations were carried out using a
database of cases of DAR in the Kharkiv region, Ukraine, during few years. Cost
measures of care was evaluated based on the minimum purchase prices for drugs (at
the time of research) and minimum rates for medical manipulations which were on
the health insurance market. 

The amount of drug therapy was calculated according to standards of medical
care for adult population in Ukraine (Ministry of Healthcare of Ukraine № 507 from 
28.12.2002 «On the approval of medical care and quality of medical care standards»).  

The analysis shows the need for careful selection of drugs in terms of «quality – 
safety,» because amounts received as costs to eliminate the effects of DAR in some
cases can  reduced to zero rationality and optimization of pharmacotherapy,
significantly increase the duration and cost of treatment. 

The proposed analysis algorithm allows to assess the level of costs for
elimination of AR, promotes cost-effective methods of drug use, improve the quality
of medical and pharmaceutical care, rational use of available resources, including
budgetary and extra-budgetary funds allocated for drugs purchasing. 

IV. Conclusions 

1. It is shown that importance of safe consumption of medicines and rational
pharmacotherapy causes the need for  the mechanism of cost calculation of the
adverse events manifestation and choice of medical product development, that allow,
on the one hand, to optimize the cost of medical care, and on the other – to achieve
the most effective treatment results. 

2. Investigation of the specific risks associated with the occurrence of adverse
reactions when using drugs, allowed to classify risks into the following groups: for
the person receiving medical product, for company-employer, for health care setting;
for drug manufacturer. 

3. The expediency of conducting pharmacoeconomic analysis considering direct costs
in case of DAR. The method for calculating the direct costs to determine more effective
(safe) and less expensive drugs for rational drug therapy and expediency of the inclusion of
appropriate drugs in the forms of any level was developed and scientifically proved. 
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 Mutual Information score 1, where w1, w2 stands for components of the phrase.   

 Mutual Information score 2. 

Empirically we have found also the best threshold values. The table below
shows the amount of extracted term phrases and threshold values.  

MI1 MI2 t-score Dice's coefficient

threshold value 0.01 0.01 0 0.1 

amount of extracted
phrases 

49 44 26 63 

To confirm the 'termhood' we have also used the strength criterion analysing
different possible contexts of the core elements.  

Strength, where wi stands for the element of the set C (the set of the units
occurring together in the text)  

Average frequency 

33 term phrases thus were extracted, for example: основной акт (main act),
государственная власть (state authority), административное право
(administrative law), юридическое лицо (artificial person).  
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we use the legal dictionary of Russian (Bachilo I.L., Moscow, 1999). Also during the
research we compare our corpus with the corpus of literary Russian Bokryonok (21
million of words).  

Hypotheses 

Having examined current legal terminology we put forward following
hypotheses: 1) to achieve the best result in term extraction in Russian both linguistic
and statistical information should be used, 2) methods developed for MWE's
extraction are also suitable for the extraction of term phrases in Russian.  

We claim that the analysis of the context of the single-word terms is useful to the
term phrase extraction. We call these single-word terms key words or core elements of
the term phrases. Thus term phrase extraction should consist of three stages:    

I. key word extraction, 
II. key word context analysis and key word phrases extraction, 
III.confirmation of 'termhood' of the phrases extracted.  

Key word extraction 

We  have calculated empirically the minimal term frequency for relatively small
corpora – 200 IPM. According to this threshold frequency 602 lexical items from our
corpus have been chosen (25%). First we applied POS filter. We focus mainly on the most
frequent type of term phrase constructions – Noun + Adjective. Also participles had to be
left because of regular ambiguity between nonfinite verbs and adjectives in Russian.
Second we applied statistical filter. Term frequency in the corpora of special texts are
relatively higher that term frequency in the corpora of literary language. Therefore we use
the relative frequency coefficient. 270 lexical items have been left after all.     

Relative frequency coefficient, where IPMc stands for corpus of special texts
frequency and IPMb stands for literary language corpus frequency. 

Term phrase extraction 

As we confine ourselves to the construction Noun + Adjective we use syntactic
model Adjective(0) + Noun(+1) for the further search. 35 key adjectives have been
left. Then 280 word combination have been extracted manually from our corpora.
Different statistical     scores have been calculated to confirm the 'termhood' of the
phrases: mutual information score, t-score, Dice's coefficient. 
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