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THE CLINICO-ECONOMIC ANALYSIS OF PHARMACOTHERAPY
IN PATIENTS WITH NON-ALCOHOLIC STEATOHEPATITIS

Non-alcoholic fatty liver disease and non-alcoholic steatohepatitis (NASH) have become the most common liver diseases
in the world.

Aim. To conduct the clinico-economic analysis of pharmacotherapy in patients with NASH, who underwent treatment
in one of the healthcare institutions of Kharkiv in 2013.

Materials and methods. The study materials were case histories of patients and such regulatory documents of the
Ministry of Health of Ukraine as the State Formulary (SF) of Medicines of Ukraine (2013), methodological recommen-
dations on the diagnosis and pharmacotherapy of the digestive system diseases (2007), the Unified Clinical Protocol
(UCP) “Non-alcoholic steatohepatitis” (Order No. 826 dated November 6, 2014). The pharmacoeconomic methods used
were ABC, VEN and frequency analyses.

Results. The results of the study demonstrated that the pharmacotherapy of patients with NASH complied with the
main requirements specified in the Ukrainian Methodological Recommendations (2007), but did not meet the require-
ments of the NASH UCP by the approaches of the pathogenetic therapy prescribed. The results of “formal” VEN analysis
showed that most drugs prescribed (76 %) were classified as group V - vital drugs since they were present in the SF
of Ukraine. A predominant portion (83.2 %) of costs associated with the pharmacotherapy in patients with NASH was
spent on these drugs. However, 16.8 % of the costs spent on 24 % of drugs, which are absent in the SF, indicates the
need for further correction of the NASH pharmacotherapy in the healthcare institution under study.

Conclusions. The pharmacotherapy of patients with NASH in the healthcare institution of Kharkiv is rational from clini-
cal and economic point of view, but requires further correction in accordance with the SF and the new UCP for NASH.

Key words: non-alcoholic fatty liver disease; non-alcoholic steatohepatitis; medical regulatory documents; clinico-
economic analysis

0. B. Tkauosa, M. Aana6epdiee
HayioHanvHull papmayesmuyuHuii yHigepcumem
KniHiko-ekoHOMiYHUH aHa1i3 ¢papMakoTepanii XBOpUX Ha HEAJIKOr0JIbHUI CTeaTorenaTuT

HeaskorosibHa »kHpoBa XBOopo6a NevYiHKU Ta HeasikorosibHUM cTeatorenatuT (HACI') cTasu HaWMoOMMUpPEeHIIMMHU 3a-
XBOPIOBAaHHSIMU INe4iHKHU B YCbOMY CBITi.

MeTa po6oTu. [IpoBe/ieHHsI KJIiHIKO-eKOHOMIUYHOr0 aHai3y papmakoTeparnii y nauientiB 3 HACT, siki mpoxozaniu Ji-
KyBaHHS B OZHOMY i3 3akJ/1a/iB oxopoHHU 310poB’s (303) M. XapkoBa y 2013 poui.

MaTepiaiu Ta MeTogu. MaTepiasiamu ciayxuu ictopii xBopo6 Ta HopMaTuBHi gokyMeHTH MO3 Ykpainu: JOJI3Y
(2013 p.), meToguyHi pekoMeHAalil 3 paljioHaJbHOI jiarHOCTUKY Ta papMakoTepanii 3aXBOpOBaHb OPTaHiB TPaB-
neHHs (2007 p.), yHidikoBanuii kiainivHui npotokoa (YKII) «HeankoronbHuii creatorenatuT» (Hakas N2 826 Bij,
6.11.2014 p.). Bukopucrani papmakoekoHomiuni Mmetoau: ABC, VEN Ta yacToTHUN aHaJi3.

Pe3ynbraTH. 3a pe3y/nbTaTaMU JOCIiPKeHHs] BCTAaHOBJIEHO, 1[0 ¢papMakoTepanis xBopux 3 HACI 3a npru3HayyBaHU-
MU HallpsIMKaMH [IaTOreHeTUYHOI Tepallil BiAnoBiZiasa OCHOBHUM BUMOTaM, 3a3Ha4Y€HUM B YKPailHCbKUX METOAMYHUX
pexkoMeHnauiax (2007 p.), ane He Bianosigasa Bumoram YKII HACI. 3a pesynbraTtamu «dpopmanbHoro» VEN-aHamizy
BCTaHOBJIEHO, 1[0 NepeBaXkHa b6inbLIicTb npu3HauyBaHux JI3 (76 %) 6yJa BifjHeceHa 10 Tpynu V - )KUTTEBO BAXKJIU-
BUX, OCKiNIbKH 6yJs1a HasiBHA B [JdJI3Y. Ha HUX BUTpaueHa JOMiHy04a YacTHHA IpoloBUX KOWTIB (83,2 %), noB’si3aHUX
3 papmakoTeparmieto xBopux 3 HACT, ane 16,8 % kowTis, BuTpadyeHux Ha 24 % JI3, BiacyTHix B APJI3Y, BKasyoTh Ha
HeoOxiAHicTb mojanbuoi kopekuii papmakoTtepanii HACT B janomy 303.

BucHoBkuU. PapmakoTepanisa nanieHTiB 3 HACI' B 303 M. XapkoBa € paljioHa/IbHOIO 3 KJIiHIYHOI Ta EKOHOMIYHOI TOYOK
30Dy, ajle MOTpebye moaaabiioi Kopekuii papmakoTepanii BignosigHo go APA3Y ta g0 HoBoro YKIT HACT.

Kawouoei caosa: HeankorobHa >kMpOBa XBOpo6a NeviHKY; HeaJTKOr0JIbHUH CTeaTorenaTUT; MeJJUKO-HOPMaTHUBHi J10-
KYMEHTH; KJIIHIKO-eKOHOMIYHUM aHaJ1i3

0. B. Tkaueea, M. Ar1a6epduee
HayuoHanbHblll papmayesmuueckuli yHusepcumem
K/IMHNKO-3KOHOMUYeCKUil aHaIu3 ¢papMaKoTepaniu GOIbHBIX C HEAJTKOT0JIbHbIM CTEaTOreNaTUTOM

HeankoroJsibHas xxupoBasi 60/1e3Hb e4eH! U HeaJKoroabHblN cTeaTorenatuT (HACIY) ctanu pacnpocTpaHeHHBIMU
3a60JIeBaHUSAMMU [TIe4YeHH BO BCEM MHUPe.

Ileab paGoTsl. [I[poBe/jeHNe KIMHUKO-9KOHOMUYECKOro aHain3a papmakoTepanud y nanuentos ¢ HACE, npoxonus-
LIUX JIeYeHHe B OIHOM U3 YUpexXJeHUM 3apaBooxpaHenus (Y3) r. XappkoBa B 2013 roay.
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Martepuasibl 1 MeTOAbL. MaTepralaMHy CIYKHUJIU UCTOPUU 60J1e3Hel 1 HOpMaTUBHbIe JOKyMeHTbl MUH34paBa Ykpa-
uHbl: [OJICY (2013 1), MeToANYECKHE PEKOMEH/ALMH 10 PaliMOHABLHON AUArHOCTUKE U papMaKoTepanuy 3a60J1eBaHUN
opraHoB numeBapenust (2007 r.), YHudunupoBaHHbIH KauHUYecKUi mpotokos (YKII) «HeankoronbHbIi cTeaTore-
natut» (mpukas N2 826 ot 6.11. 2014 r.). Ucnosnb3oBaHbl papmakoskoHoMudeckrue MeToabl: ABC, VEN u yacTOTHBIN
aHa/us3.

Pe3synbraTsl. [1o pesysipTaTaM Hcciel0BaHUsl YCTAaHOBIJIEHO, 4TO PpapMakoTepanus 601bHbIX ¢ HACT no Ha3Ha4aeMbIM
HallpaBJ/IeHUsIM IaTOTeHeTHYeCKOH Tepanry oTBevasla OCHOBHBIM TPe60BaHUAM, yKa3aHHbIM B YKPAaUHCKUX METOAU-
yecKkux pekoMeHanusx (2007 r.), Ho He oTBevasa Tpe6oBanusaM YKII HACT. [To pesysnbratam «popmanbaoro» VEN-
aHaJ/IM3a yCTaHOBJIEHO, YTO O0JIbLIas YacTb HazHayaeMbIX JIC (76 %) 6bl1a 0OTHeceHa K rpyine V - )KkH3HeHHO BOXKHBIX,
MOCKOJIbKY npucyTcTBoBasa B 'PJICY. Ha HUX noTpayeHa JOMUHHUpPYIOILAs YacTh JAeHexXHbIX cpeacTB (83,2 %), cBa-
3aHHBIX ¢ papMakoTepanuei 60abHbIX ¢ HACI, HO 16,8 % cpecTB, u3pacxoLoBaHHBIX Ha 24 % JIC, 0OTCyTCTBYIOIIUX B
['®JICY, ykasblBaloT Ha HEO6XOAUMOCTD AasbHelel koppeknuu papmakoTepanuu HACI B fanHOM Y3.

BeiBoabl. PapmakoTepanus nayueHToB ¢ HACT B Y3 r. XapbkoBa siBJIsieTCA palMOHa/JbHOM C KJIMHUYECKON U 9KOHO-
MHYECKOH TOUeK 3peHHUs], HO TpebyeT JasbHelel koppekuuu B cooTBeTcTBUU ¢ [DJICY n HoBBIM YKIT HACT.

Kawueswle c/108a: HealKoroJibHast KUpoBas 60J1€3Hb NIeYeHH; HeaJIKOT0JIbHbIN cTeaTtorenaTurt, MeJUKO-HOPMaTUB-

Hbl€ OKYMEHTDI; KJIMHUKO-3KOHOMUYECKHUM aHa/Iu3

ver the last decades, non-alcoholic fatty liver

disease (NAFLD) and non-alcoholic steato-
hepatitis (NASH) have become the most common
liver diseases in Western countries, they range from
27 % to 38 % [1, 2]. Non-alcoholic steatohepatitis
is a progressive form of NAFLD, which is accompa-
nied with inflammation and fibrosis of the liver.
The basic mechanism of the NAFLD development
is the metabolic syndrome, which primarily develops
in overweight patients. Insulin resistance, hyperten-
sion and the oxidative stress prevail in the patho-
genesis of NAFLD [3]. The studies have proven that
patients diagnosed with NASH are at high risk of
developing cirrhosis and hepatocellular carcinoma
(HCC), which reaches up to 30 % over 10 years after
the disease onset [4-6]. Currently, HCC is the sixth
most common type of cancer in the world and the third
leading cause of death from cancer [7]. The above-
mentioned facts demonstrate the need of measures
for early prevention of NASH and NAFLD, and when
diagnosing - for an effective pharmacotherapy of
these diseases.

The pharmacoeconomic analysis of the NASH
therapy has become a subject of the research con-
ducted by foreign scientists [1, 8-10]. These works
present the results of the studies performed using
the “cost-effectiveness” and “cost-utility” methods,
as well as data on costs for the treatment of NASH.
The treatment of patients suffering from NASH and
NAFLD is associated with significant costs. For exam-
ple, in the healthcare system of Iran the total costs
for NAFLD pharmacotherapy in adult population
exceed 1 billion dollars a year [10]; in the US, ac-
cording to the five-year studies, healthcare costs
have increased by 26 % due to the increase in the
number of the overweight population and the inci-
dence of NAFLD [1].

Until 2014 to make a diagnosis and perform the
rational treatment of NASH physicians in Ukraine used
the methodological recommendations by O. Ya. Babak
and N. V. Kharchenko “The rational diagnosis and
pharmacotherapy of diseases of the digestive sys-
tem: methodological recommendations” (2007) [11].
In 2014 the Unified Clinical Protocol (UCP) of the

Primary, Secondary (Specialized) Medical Care “Non-
alcoholic steatohepatitis” was approved by the Order
of the Ministry of Health of Ukraine No. 826 dated
November 6, 2014. It is based on the principles of
evidence-based medicine taking into account the
results of studies of the best world practices. In accor-
dance with this medico-technological document (MTD)
the basic method for treating NASH and preventing
serious complications is modification of the diet
and life style, as well as the pharmacotherapy tar-
geted at stopping and reducing the impact of such
risk factors as insulin resistance, dyslipidemia, obe-
sity and the metabolic syndrome [12].

The search for recent scientific publications and
pharmacoeconomic studies conducted in Ukraine
has shown that there are no current statistical data
on the NASH prevalence, as well as no publications
concerning analysis of quality of the NASH thera-
py in accordance with MTD recommended by the
Ministry of Health of Ukraine (MOH), such as the
State Formulary (SF) of Medicines of Ukraine and
the UCP of the Primary, Secondary (Specialized) Me-
dical Care of Patients with NASH. The abovemen-
tioned facts demonstrate the necessity for assess-
ment of drug prescribing to patients with NASH,
and it will promote optimization of both the phar-
macotherapy itself and its costs.

The aim of this work is to give the comprehen-
sive assessment of the drug consumption and the
rationality of the pharmacotherapy in patients with
NASH, who underwent treatment in one of the health-
care institutions of Kharkiv in 2013, by analyzing
the therapy compliance with the current MTD based
on the results of clinico-economic analysis of the
SF of Ukraine (the 5th edition, 2013) [13], the Uk-
rainian methodological recommendations on the
diagnosis and pharmacotherapy of the digestive sys-
tem diseases (2007) [11] and the UCP of the Pri-
mary, Secondary (Specialized) Medical Care of pa-
tients with NASH (2014) [14].

Materials and Methods

For this purpose the following objectives should
be performed: to carry out the retrospective analy-
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Principles of treatment of NASH
(According to the Methodological Recommendations by Babak O. and Kharchenko N. (2007, Ukraine)

and the American Association for the Study of Liver Diseases (2012))
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Fig. Principles of the NASH treatment before infroduction of the UCP by the MOH of Ukraine (2014)

sis of medication administration records of patients
with NASH; to determine the frequency of prescrib-
ing drugs to patients with NASH; according to the
results of “formal” VEN analysis in order to assess
the therapeutic quality based on the presence of
prescribed drugs in the annually revised medical
regulatory document - the State Formulary of (SF)
Medicines of Ukraine (the 5th edition, 2013) [13]; to
assess compliance of the NASH therapy approaches
with the requirements of the Ukrainian Methodo-
logical Recommendations (2007) [11] and with the
NASH UCP (2014) [14]; to determine the structure
and rationality of costs for the NASH therapy ac-
cording to the ABC analysis results [15]. When de-
termining the cost of the treatment course with
drugs prescribed to patients with NASH the aver-
age retail price for these drugs was used as of May
2015 [16].

Results and Discussion

According to the Ukrainian Methodological Re-
commendations (2007) [11] been in effect before
introduction of the UCP for NASH treatment the
following basic principles can be identified (Fig.).

With introduction of the UCP the recommenda-
tions for the life style modification have remained
valid, but with updated data regarding the physical
activity and the body weight loss (BMI < 25 kg/m?),
while approaches to the NASH pharmacotherapy
have changed due to the clinical studies performed
with the results based on the data of evidence-based
medicine [9].

To date, the following drugs should be prescribed
for the NASH pharmacotherapy in accordance with
the UCP:

1. Tocopherol (Vitamin E) in a daily dose of 200-
400 mL (only in patients with biopsy-proven NASH,
without diabetes mellitus).

2. Omega-3 fatty acids, metformin and piogli-
tazone that should be used only for correction of
concomitant metabolic disorders.

3. Metabolic drugs with the proven efficacy:
L-carnitine, lecithin, choline, B vitamins, especially
B1, B6, B12, and folic acid.

The UCP for the NASH treatment that came into
effect after its approval by the MOH of Ukraine from
November 6, 2014 [14] contains no information
regarding prescription of hepatoprotectors and drugs
with ursodeoxycholic acid. It indicates their unproved
efficacy for this pathology.

The results of the retrospective analysis of case
histories showed that 54 patients (30 males (56 %)
and 24 females (44 %) aged from 20 to 85 years)
diagnosed with non-alcoholic steatohepatitis un-
derwent treatment in the Kharkiv healthcare in-
stitution during 2013. The average duration of
staying of one patient in the hospital was 14 days.
In addition to the main diagnosis of NASH, the ma-
jority of patients had concomitant diseases; chronic
pancreatitis (33 %) and cholecystitis (43 %) were
the most common.

To treat 54 patients 74 drugs were prescribed,
including 51 drugs for the treatment of concomi-
tant diseases and 23 drugs for the NASH treatment.
The total costs for pharmacotherapy of 54 patients
with NASH were 100,376.44 UAH. On average
1,859 UAH were spent on the treatment course per
a patient. Over the period examined 355 prescrip-
tions of drugs to patients with NASH were recorded
in the healthcare institution studied. It is on aver-
age 6.6 drugs per a patient, and indicates the pre-
sence of polypragmasy and the need to reduce the
number of prescriptions to 4-5.

The first stage of our work included frequency
analysis, on its basis top-10 leaders were determined
by the number of prescriptions. A half of these top-10
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Table

Comparison of frequency and VEN-analyses with drugs of group A
for treating non-alcoholic steatohepatitis
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1 |[Berlithion soln. for inj., 2 mL, ampl. No.5 680.29 18 19431.72 19.35 Vv
2 |Heptral soln. for inj., 5 mL, ampl. No.5 197.31 7 13365.8 13.31 \%
3 | Phosphogliv vial, 2.5 g, i.v., No.5 369.21 16 11685.12 11.64 N
4 |Espa-lipon soln. for inj., 5 mL, ampl. No.5 57.26 9 6667.92 6.64 V
5 |Thiotriazolin soln. for inj., 4 mL, ampl. No.5 94.98 31 4767.18 4.74 V
6 |Duspatalin caps., 200 mg, No.30 103.36 23 4735.16 4.71 V
7 | Ursochol soln. forinj., 2 mL, ampl. No.10 | 247.95 19 2742.09 2.73 Vv
8 |Spasmobru caps., 200 mg, No.30 310.09 35 2704.07 2.69 V
9 |Dalargin caps., 250 mg, No.50 563.70 13 2467.60 245 V
10 |Essentiale N soln. forinj., 2 mL, ampl. No.10 | 254.94 6 2272.77 2.26 \Y
11 |Sodium Chloride | soln. for inj., 0.9 %, 200 mL 151.63 26 2262.0 2.25 V
12 |Reamberin soln. for inj., 200 mL, vial 140.10 4 1794.52 1.78 Vv
13 |Creon 10,000 caps., 150 mg, vial, No.50 73.24 15 1430.35 1.42 \
14 |Traumeel S soln. for inj., 2.2 mL, No.5 707.73 5 1412.45 1.40 N
15 |Ursofalk caps., 500 mg, No.50 135.95 5 1251.95 1.24 Vv
16 |Heptral tabl., 400 mg, No.20 189.69 2 1231.61 1.23 Vv

leaders (Thiotriazolin, Ursochol, Berlithion, Phos-
phogliv, Espa-lipon) was prescribed to patients with
NASH within combined therapy regimens, and other
drugs were used for the therapy of concomitant
diseases.

In 2013 during the NASH treatment the prescription
of hepatotropic agents Thiotriazolin (Galychfarm)
and Ursochol (Darnytsia) met the Methodological
Recommendations applicable at that time (2007).
However, at present this approach to the pharma-
cotherapy of patients with NASH does not meet the
current UCP (2014). It should be also noted that
among the metabolic drugs prescribed for the NASH
pharmacotherapy the leading positions were oc-
cupied by Berlithion and Espa-lipon correspond-
ing to the pharmacotherapy approaches that were
applicable at the time of the study. Such metabolic
drugs recommended by the UCP for the NASH treat-
ment as L-carnitine, lecithin, choline and B vita-
mins (except for prescription of a combined drug
Neurobion to one patient) were prescribed to none
of the patients. Thus, predominant approaches to
the NASH pharmacotherapy met the requirements
applicable at the time of the study, but were not
consistent with the new UCP.

The next stage of our work included the assess-
ment of the rationality of costs based on the results
of ABC analysis, which comprised distribution of
drugs into three groups by their cost. According to

the estimates obtained group A consisted of 16 drugs
with the total costs of 79.84 %, and 80,140.55 UAH
by the absolute value. Group B contained 23 drugs
with the costs of 15.01 % (15,066.50 UAH). Group C
included 35 drugs with the costs of 5.15 %,
(51,69.39 UAH).

Drugs of group A are the most cost-intensive
and of primary interest when analyzing the results
obtained. Table presents distribution of costs for
drugs of group A by trade names (TN). Five leaders
of group A by costs included drugs for pathogene-
tic and symptomatic therapy of NASH - hepatopro-
tectors Heptral and Phosphogliv, antioxidant Thio-
triazolin, as well as drugs affecting metabolic pro-
cesses (Berlithion and Espa-lipon); 55.68 % of the
total amount of costs was spent on them. Therefore,
most costs from group A were spent on drugs for
the NASH treatment. The first leader in the ABC
ranking by TN was the metabolic drug Berlithion
containing alpha lipoic acid (Berlin-Chemie/Mena-
rini Group, Germany) - 19.35 % of the total amount
of costs (79.84 %). It was prescribed to 18 patients
and had the highest price per a pack and per a treat-
ment course. This drug was prescribed to NASH
patients suffering from concomitant diabetic poly-
neuropathy.

To determine how rational money was spent
on the NASH treatment VEN analysis performed
in accordance with the SF (the 5th edition, 2013)
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became an essential study component. The results
obtained demonstrated that 76 % (56 drugs) of all
drugs prescribed received the index “V” and were
classified as vital, and 24 % (18 drugs) were not
included in the SF; they had the index “N” and the
status of non-essential drugs. Non-essential drugs
include such drugs of the metabolic action as Co-
carboxyd, Mildronate, Neurobion, Smart Omega and
Thiotriazolin; antacids Mucogen and Gaviscon; an-
tispasmodic agents Spasmomen and Spasmalgin;
probiotics Biolact and Lacium; an anticholinergic
agent Tribudat; a combined anti-inflammatory ho-
meopathic medicinal product Traumeel S; a nootro-
pic agent Cavinton; a capillary stabilizer L-Lysine
Aescinat; a hepatotropic drug Phosphogliv; a drug
Furamag used in urology; and a dietary supplement
Lactofiltrum that promotes normalization and main-
tenance of the normal intestinal microflora. Costs
for 18 drugs from category “N” were 16,807.4 UAH
(16.8 % of the total amount of costs). These drugs
were prescribed to 37 patients (4.8 % of all pre-
scriptions).

Comparison of the results of frequency and “for-
mal” VEN analyses showed that 9 out of 10 leaders
by the number of prescriptions are classified as
vital drugs (Thiotriazolin, Spasmobru, Duspatalin,
Sodium Chloride, Berlithion and Ursochol, Espa-lipon,
Dalargin, Creon 10,000) since they are included in
the SF (the 5th edition). Only the hepatotropic drug
Phosphogliv manufactured by Pharmstandard is a
non-essential drug as it has the insufficient evidence
base and is not included in the SF (the 5th edition).

According to the results of ABC/VEN analysis
87.5 % of drugs in group A (14 out of 16 drugs)
were referred to the index “V” (vital drugs) (Tab.).
The SF did not contain the abovementioned hepato-
tropic drug Phosphogliv and the homeopathic me-
dicinal product Traumeel S manufactured by Heel
(Germany). It is associated with the low evidence
base of their efficacy. The results of ABC/frequency
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analysis demonstrated that the major costs were
spent on frequently prescribed drugs: drugs of
group A were prescribed 234 times, and it was more
than a half (65.9 %) of all prescriptions.

Thus, comparison of the results of ABC, VEN and
frequency analyses indicated that the main appro-
aches to the therapy of patients with NASH com-
plied with the clinical recommendations (2007) ap-
plicable at the time of the study, but did not meet
the requirements of the NASH UCP (2014). A small
number of prescriptions and an insignificant part
of costs were associated with non-essential drugs
that were not included in the SF (2013). Therefore,
in general, the actual pharmacotherapy of patients
with NASH in the Kharkiv healthcare institution is
rational from clinical and economic point of view,
but requires further correction in accordance with
the SF of Ukraine and the new UCP.

CONCLUSIONS

1. The pharmacotherapy of patients with NASH
has complied with the main requirements specified
in the Ukrainian Methodological Recommendations
on the diagnosis and treatment of the digestive sys-
tem diseases (2007), but it has not met the current
requirements of the NASH UCP (2014) by the ap-
proaches of the pathogenetic therapy prescribed.
[t requires further correction of drug prescription
in the healthcare institution studied taking into ac-
count the new medico-technological document of
the MOH of Ukraine.

2. According to the results of ABC/VEN analysis
a predominant portion (82 %) of the total costs for
the pharmacotherapy was spent on drugs included
in the SF of the 5th edition (76 %). However, 16.8 %
of the costs spent on 24 % of drugs, which are ab-
sent in the SF, indicates the need for further cor-
rection of the NASH pharmacotherapy in the given
healthcare institution.
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