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MODELLING OF EXPENSES

FOR LIQUIDATION OF CONSEQUENCES
OF MEDICINES’ ADVERSE REACTIONS

The method of calculation of direct expenses for liquidation of consequences of medicines’ adverse
reactions has been developed and is mathematically justified. The offered algorithm of calculations
allows to optimize or to reduce costs for treatment of patients, to prevent emergence or to minimize losses
from a number of specific risks connected with occurrence of medicines’ adverse reactions.
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PROBLEM DEFINITION

Due to alarge number of medicines on the mar-
ket and increase their level of consumption, special
attention is paid to pharmacological control, medi-
cines safety problems and optimize health care
needs. The relevance of this issue stems from the
fact that the use of medicines is accompanied by a
large number of adverse effects and is a source of
serious financial losses associated with the after-
math of an ineffective therapy.

ANALYSIS OF PREVIOUS STUD-
IES AND PUBLICATIONS

Analysis of literature shows that the increase
in side effects of used medicines depends on many
factors, including lack of information about the
new capabilities of effective pharmacotherapy,
polypharmacy, low use of the achievements of evi-
dence-based medicine, unethical promotion, self-
healing problems, inadequate monitoring of drugs
adverse 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 (AR) came in the 4th place
in the world, give place to only the cardiovascular
diseases (including stroke) and oncology [1, 3 - 9].

IDENTIFICATION OF UNRESOLVED IS-
SUES OF THE GENERAL PROBLEM
All the above suggests that there is a need to de-
velop a mechanism for costs calculation of adverse
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effects manifestation which allows, on the one
hand, to optimize the costs on medical care, and on
the other — to achieve the most effective results of
treatment.

FORMULATION OF THE PUR-
POSES OF THE ARTICLE
In connection with the above the purpose of the
study was to conduct research complex aimed at
studying the risks associated with the occurrence
of AR and methodological approaches to their as-
sessment.

THE MAIN MATERIAL OF RESEARCH

Investigation of the specific risks associated
with the AR 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 employing organizations arise:

+ labor expenses;

+ increase payments for sick —lists (list of dis-
ability);

+ 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 AR;

« increasein financial costs for treatment of AR;
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+ increase in the financial costs of emergency
medical manipulation in case of AR;

+ reduced confidence in medical staff and clinic
in general;

+ increase in bed-days and annual average bed
occupancy rate;

specuniary 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 expenses associated with
the above listed risks are significant enough. Es-
timation of these expenses provides an under-
standing of risk in case of AR and improves, in
particular, the rationality of budgetary and extra
budgetary funds to purchase medicines.

Usually, the expenses for removing the effects
of AR are divided into direct and indirect. Direct

expenses includes the cost of medical and phar-
maceutical care patient (cost of services provided
and the cost of medicines, materials used, equip-
ment, etc.) [2]. Also there is the impact of indi-
rect expenses that appears after a period of time
and is quite significant in its social and economic
structure. The structure of indirect expenses are
those associated with temporary disability in case
of AR, non-produced product by patient as a re-
sult of his disability, associated with disability or
death, increase of payments for sick-lists, an in-
creasing number of bed-days and annual average
bed occupancy rate, with an ineffective formation of
drugs assortment, which are purchased by medical
institutions.

The algorithm for calculation of a direct expense
on elimination of consequences of adverse reactions
is given in Fig. 1. Calculations should be carried out
using data on dosage, basic diagnosis, duration of
drug therapy, the number of cases of AR, informa-
tion about cancellation of a particular drug. Next, the
calculations take into account the costs on diagnos-
ing the symptoms of the AR manifestation, the av-
erage cost of AR symptoms pharmacotherapy, dura-
tion of treatment, cost per bed-day.

Modeling process of direct costs in case of the prescribed drug AR in
according to the marketing characteristics of the market

-

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

Calculating the average cost of medical
treatment of ARs symptoms (X2)

medical care

Pricing of required and additional
studies required for the classification
of the manifestations of ARs (X3)

patient to the hospital;

value of litigation costs or volume
of compensation in case of
patient's death or disability

=

Calculation of total costs related to

elimination of AR to prescribed drug,
in all cases / year

according to the state social standards of f—» 2
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Fig. 1. The process of direct costs modeling in case of drugs AR according to marketing characteristics of
the market
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Using this algorithm we have calculated the direct ex-
penses to remedy the effects of PR through the use of an-
tibacterial agents.Calculations were carried out using
a database of cases of AR in the Kharkiv region,
when were fixed 1933 cases of adverse effects.
Expenses 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 medicines therapy was calculat-
ed according to standards of medical care for adult
population in Ukraine (Ministry of Healthcare of
Ukraine Ne 507 from 28.12.2002 “On the approval
of medical care and quality of medical care stand-
ards”).

The analysis shows the need for careful selec-
tion of medicines in terms of “quality - safety,”
because amounts received as costs to eliminate the
effects of AR 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 as-
sess the level of costs for elimination of AR, pro-
motes cost-effective methods of drug use, improve
the quality of medical and pharmaceutical care, ra-
tional use of available resources, including budget-
ary and extra-budgetary funds allocated for drugs
purchasing.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH

1. It is shown that importance of safe consump-
tion of medicines and rational pharmacotherapy
causes the need for the mechanism of cost calcula-
tion 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 treat-
ment results.

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

3. The expediency of conducting pharmacoeco-
nomic analysis considering direct costs in case of
AR drugs. The method for calculating the direct
costs to determine more effective (safe) and less

expensive drugs for rational therapy and expedi-
ency of the inclusion of appropriate drugs in the
forms of any level was developed and scientifically
proved.
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MOJEJINPOBAHUE 3ATPAT HA JIUKBUJAITUIO IIOCJEICTBU

IIOBOYHBIX PEAITUM HA JIEKAPCTBEHHBIE CPEJICTBA
PaspaboraH 1 MmaTemaTuuecKu 000CHOBAH METOJ MOAcUeTa MPAMBIX 3aTpPaT Ha JUKBUIAIIUIO
MOCJIeACTBUH MOOOYHBIX PEaKIIMH IIPU HCIOJb30BAHUU JEKAPCTBEHHBIX cpeAcTB. Ilpemio-
JReHHBIﬁ aJITOPUTM PacyeTOB IIO3BOJIUT OIITMMUM3MPOBATH UM COKPATUTH 3aTpPaThkl Ha Jie-
yeHue 6OJ'IBHLIX, IpeaynpeasuTs BOSHUKHOBEHNE MWW MHUHHNMU3HPOBATH yﬁbITICI/I OT pdaga
crrenuUUeCKUX PUCKOB, CBA3AHHBIX C IPOSBJICHNEM HOOOYHOrO AEMCTBUS JIEKAPCTBEHHBIX
CPeICTB.
KaroueBsie cioBa: JIEKaPCTBEHHOE CPEACTBO, IOOOUHAS PEaKINs, 3aTPAaThl, 6€30IIacHOe 1C-
TIOJIb30BaHUE, PAIIOHAJIbHAS Tepans.
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0. M. €BTynIeHKo

MOOEJIOBAHHSA BUTPAT HA JITKBIJAIIIIO HACJIOKIB

MOBIYHUX PEAKIIIN HA JIIKAPCBHKI 3ACOBH
PospobieHo Ta MaTeMaTHYHO OOI'PYHTOBAHO MeTOJ OOYMCJIEHHS BUTPAT Ha JiKBifallito Ha-
cIifKiB mOGIUHMX peaKIliil mpu BUKOPUCTAHH] JIiKapChKUX 3ac00iB. 3alIPOIIOHOBAHUI aJIT0-
PUTM IiZIpaxXyHKiB JO3BOJIUTH BUSHAUUTH aJeKBAaTHY Tepaliio, onTuMisdyBaTu abo CKOpPOTH-
TU BUTPATY Ha JiKyBaHHA XBOPOTO, IIONEPEIUTH BUHUKHEHHA a00 MiHiMi3yBaTu BTpaTH Bif
HUSKU cenu(iyHNX PU3UKIiB, MOB’A3aHUX 3 IPOABOM IT00iUHOI Aii JiKapchKUX 3ac006iB.
KarouoBi cioBa: Jikapcbkuii 3acid, mobiuHa peakiiis, BUTpaTu, 0e3leKa 3acTOCyBaHHA, pa-
IioHaJIbHA Tepamid.
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