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RESULTS OF RETROSPECTIVE ANALYSIS
OF REGISTRATION OF ANTITUBERCULOSIS
DRUGS AND THEIR PRESENCE IN STATE
FORMULARY LIST IN UKRAINE

The results of a retrospective analysis of the domestic pharmaceutical market of antituberculiosis
drugs are present in the article. Particular structural assessment of specified segment of the pharmaceu-
tical market by the total quantity taking into account features of tuberculiosis therapy (drugs of the I
and Il ranges) in the dynamics of years and by the parameter “domestic / imported” had carried out. The
author also presents the results of the study of antituberculiosis drugs available in five issues of the State
Formulary List (for 2009-2013) and gives calculated share of domestic drugs in the general structure of
antituberculiosis drugs listed in State Formulary List depending on the line therapy.
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retrospective analysis.

FORMULATION OF THE PROBLEM

Tuberculosis (TB) is one of the most actual
problems for the national health system. Officially
World Health Organization announced tubercu-
losis epidemic in Ukraine in 1995. The highest
indexes of incidence of tuberculosis in Ukraine
reached in 2005, when the rate increased three
times compared to period till 2005(about 100 cas-
es per 100 thousand of population). According to
the available data of State Authority “Ukrainian
center of control of socially dangerous diseases of
Ministry of Health of Ukraine» in 2012 incidence
had tended to modest growth rate of index — 1.3%
compared with 2011 (from 67.2 per 100 thousand
of pop. to 68.1 per 100 thousand of pop.).

According to the World Health Organization in
Ukraine multirezystent tuberculosis have 16% of
patients who first diagnosed, and 44% of patients
with recurrence of TB[2, 10-12].

According to the literature, the value of TB
treatment is high, and the process cannot be
stopped (termination of therapy for more than 10
days - leading to the drug resistance to Mycobac-
terium). Nowadays there is chemotherapy resist-
ance of pathogen to major anti-TB drugs (ATBD).
The above necessitates the use of effective ATBD
to treat TB patients under conditions of pharma-
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coeconomic study. In Ukraine an important role in
providing of effective therapy is given to formu-
lary system. Formulary system allows to carry out
efficient and proper implementation of rational and
cost-effective drug therapy that provides efficient
use of funds for the purchase of drugs [33]. The
specified range of measures intended to improve
the quality of pharmaceutical care provided to the
population, in particular its privileged categories

ANALYSIS OF RECENT
RESEARCH AND PUBLICATIONS

Analysis of specialized literature of domestic
authors revealed that a big weight is given to the
quality of the existing anti-TB therapy, reducing of
resistance to treatment and to the new approaches
to drug therapy of tuberculosis. At the same time,
current research on the analysis of the domestic
pharmaceutical market of ATBD and a lists of an-
ti-TB drugs listed in the State Formulary list for
years 2009-2013 are missing.

FORMULATION
OF PURPOSE OF THE ARTICLE
Analysis of pharmaceutical market has a key
role in complex assessment of quality of pharma-
ceutical providing. Thereby retrospective analysis
of domestic market of ATBD has been conducted,
particular data of ATBD registration have been
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analyzed. Also results of estimation of appearance
of ATBD in State Formulary lists (I-V issue) have
been shown.

PRESENTATION OF THE MAIN MATERIAL

According to the State Formulary drugs (5th
issue) it is distinguished anti-TB drugs of I and II
ranges [8]. ATBD of the I range are the main anti-
TB drugs and are to prescribed to patients with
newly diagnosed tuberculosis and recurrence of
the disease, which emit sensitive Micobacterium
tuberculosis (I-III categories of patients). These
include: isoniazid, rifampicin, streptomycin, eth-
ambutol, pyrazinamide, ryfapentyn, rifabutin, fti-
vazid. ATBD of the I range are reserved, they are
used only in personalized / individual chemothera-
py regimens in patients with IV category tubercu-
losis, which determine drug resistance to ATBD of

the I range, as well as other categories of patients
with resistance to Mycobacterium tuberculosis to
ATBD of the I range or bad their portability. ATBD
of the II range - kanamycin, amikacin, ethionami-
dum, protionamid, sodium aminosalitsylat, capre-
omycin, cycloserine, teryzydon, klofazymin.

Comparative analysis of registration data (No-
vember 2011 - April 2014) of anti-TB drugs accord-
ing INN is presented in Table 1.

According to the State Register of drugs it is
found that as of January 2014 in Ukraine 250 trade
names of ATBD (including dosages) for 24 INN (in-
cluding combined) from manufacturers from 15
countries were registered [3].

A comparative analysis of registered by trade
names drugs to treat tuberculosis had shown that
compared to 2011 the number of registered drugs
in 2014 almost unchanged, with the exception of

Table 1
COMPARATIVE ANALYSIS OF REGISTRATION OF ANTI-
TB DRUGS ACCORDING INN (2011 — 2014 YEARS)
Code ATC INN Quantlt}&f;ﬁg;i‘ggi‘i:;;ie names The share of total, %
January 2011
January 2014 | January 2011 January 2014
Anti-TB Drugs Of The I Range
J04A CO1 Isoniazid 10 23 4,04 9,2
J04A B02 Rifampicin 16 15 6,45 6,0
J01G A01 Streptomycin 2 2 0,8 0,8
JO04A K02 Ethambutol 11 14 4,44 5,6
JO04A K01 Pyrazinamide 10 12 4,04 4,8
J04A BO5 Ryfapentyn 4 4 1,61 1,6
J04A B04 Rifabutin 6 2,42 1,6
J04A CO03 Ftivazid 1 0,4 0,4
Total 60 75 24,2 30
Anti-TB Drugs Of The IT Range and combined drugs*
J01GB04 Kanamycin 1 1 0,4 0,4
J01GB06 Amikacin 20 19 8,06 7,6
JO1DEO1 Cefipim + amikacin 1 0,4 0,4
J04ADO3 Ethionamidum 3 2 1,21 0,8
J04ADO1 Protionamid 7 6 2,82 2,4
JO4AA02 :ﬁldiln‘g:ahtsylat 6 12 2,42 4,8
J04AB30 Capreomycin 4 3 1,61 1,2
JO04ABO1 Cycloserine 5 2,02 2,0
J04AKO03 Teryzydon 4 1,61 2,8
JO04BAO1 Klofazymin 8 3,23 0,8
JO1IMAO1 Ofloxacin 38 28 15,32 11,2
JO1IMA16 Gatifloxacin 21 23 8,47 9,2
JO1IMAO2 Ciprofloxacin 60 58 24,2 23,2
JO1MAO3 Pefloksacin 6 4 2,42 1,6
JO1MAO09 Sparfloxacin 3 3 1,21 1,2
JO1RA04 *Gatifloxacin + 1 1 0.4 0.4
ornidazole
Total 188 175 75,8 70,0
In all 248 250 100 100
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several drugs, such as isoniazid, sodium amino-
salitsylat, teryzydon, klofazymin, ofloxacin. It
is founded that the largest share belong to ATBD
of the II range (188 drugs of the total number of
registered trade names in 2011 and 175 drugs in
2014, or 75.8% and 70.0% of the total respective-
ly). Largest part of sample are fluoroquinolones
(ATC code - JO1IMA) 52.02% and 46.8% of the to-
tal number of registered drugs in 2011 and 2014
respectively).

In accordance with the objectives of the study, we
have analyzed the registered ATBD of the parame-
ter ‘domestic/foreign production”. It is established,
as of January 2014 the vast majority of ATBD meet
India production drugs (122 drug names) and sec-
ond place was taken by Ukraine (85 drugs). Value of
trade name anti-TB drugs domestically is 34% and
foreign production - 66%. Consequently, the share
of imported ATBD in 2014 was significant.

WHO recommends that a comprehensive con-
ceptual approach to rational drug therapy in-
cludes: providing of medical and pharmaceutical
workers with provable, objective and independent
information about drugs. So, on the initiative of
the Ministry of Health of Ukraine to integrate into
the European space State Formulary List of Drugs
was carried out using WHO recommendations.

The next stage of our research was analysis of
the State Formulary List of Drugs for the period
from 2009 to 2013. Results of the structural analy-
sis of ATBD in the State Formulary Lists of Drugs
by INN are shown in the table 2.

As the table shows, significant changes in the
dynamics and the presence of ATBD of the I range

was not observe during analysed period. Such drugs
as streptomycin and ftivazid, have not changed in
any of the 5 issues of the State Formulary List; ry-
fatsyna and fenazyd were excluded from the State
Formulary List from 2011 and 2010 years respec-
tivly. Trends in direct increasing or decreasing of
the number of registered ATBD presented in the
State Formulary List was not observed [4-8].

As for ATBD of the II range, it should be noted
that significant changes in the dynamics of the
presence of a quantity of drugs had such ATBD of
the II range as kanamycin, ethionamidum, klofa-
zymin and gatifloxacin - reducing of the number
of drugs, sodium aminosalitsylat, teryzydon and
ofloxacin - increasing the number of drugs; capre-
omycin in general has not changed in any of the 5
issues of the State Formulary List [4-8].

To perform research tasks unified clinical pro-
tocols of treatment for TB patients were processed
in the study. As a result, it was founded that the
document does not include drugs such as ryfapen-
tyn, ftivazid, ryfatsyn and fenazyd.

Next stage of study had included the analy-
sis of the State Formulary List by the parameter
“country of manufacture” of ATBD. Drugs of In-
dian production had taken the majority, ATBD of
domestic production (by Ukrainian producers) had
had second place. This findings correspond to the
previously established tendency in the analysis of
the registration of ATBD.

Value of trade names of drugs to treat tuber-
culosis of foreign and domestic production in 2014
had increased on more than 10% compared 2009,
that is positive tendency (Fig.).
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Figure. Value of ATBD (by trade names) of foreign and domestic production presented
in State Formulary Lists in 2009-2013
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Table 2
RESULTS OF THE STRUCTURAL ANALYSIS OF ATBD IN THE STATE FOR-
MULARY LISTS OF DRUGS BY INN (PERIOD: 2009 — 2013YEARS)
Year
2009 2010 2011 2012 2013
Code 3 g 3 g 3 g ) g 3 g
atc N |2 |z |2 |z |2 |2 |2 |2 |2
=] =} =] =} =] =} =] o =] =}
28 |E¥| 8 |25 |28 |28
GE|Ex |85 |&Ex|&5|a&x| &5 |dx| &5 Ax
Anti-TB Drugs Of The I Range
J04A CO1 |Isoniazid 3,57 5 4,04 5 3,53 5 3,65 4 3,39
J04A B02 | Rifampicin 8 5,71 8 6,45 8 5,63 5,11 8 6,78
J01G AO01 |Streptomycin 1 0,71 1 0,8 1 0,7 1 0,73 1 0,85
J04A K02 | Ethambutol 10 7,14 9 7,26 9 6,34 10 7,3 7 5,93
J04A K01 |Pyrazinamide 8 5,71 7 5,65 8 5,63 8 5,84 7 5,93
J04A BO5 | Ryfapentyn 4 2,87 3 2,42 2 1,41 4 2,92 3 2,54
J04A B04 |Rifabutin 7 5,0 5 4,04 6 4,23 6 4,38 5 4,24
J04A C03 |Ftivazid 1 0,71 1 0,8 1 0,7 1 0,73 1 0,85
J04AB02 |Ryfacyna 1 0,71 1 0,8 - - - - - -
JO4AC Fenazyd 1 0,71 - - - - - - -
Total 46 (32,84 | 40 [32,26| 40 |28,17| 42 |30,66| 36 | 30,51
Anti-TB Drugs Of The II Range
J01GB04 |Kanamycinum 3 2,14 2 1,61 2 1,41 1 0,73 1 0,85
J01GB06 |Amikacin 10 7,14 7 5,65 9 6,34 8 5,84 8 6,78
J04ADO0O3 |Ethionamidum 5 3,57 2 1,61 3 2,11 3 2,19 2 1,69
J04ADO1 |Protionamid 5 3,57 4 3,23 6 4,23 6 4,38 4 3,39
J04AA02 |Sodium aminosalitsylat 5 3,57 5 4,04 7 4,93 8 5,84 7 5,93
J04AB30 |Capreomycin 4 2,87 4 3,23 4 2,82 4 2,92 4 3,39
J04ABO01 |Cycloserine 5 3,57 3 2,42 4 2,82 5 3,65 4 3,39
JO04AKO03 |Teryzydon 1 0,71 1 0,8 3 2,11 3 2,19 4 3,39
J04BAO1 |Klofazymin 4 2,87 3 2,42 2 1,41 2 1,46 1 0,85
JO1IMAO1 |Ofloxacin 19 | 13,57 | 18 | 14,62 | 24 16,9 22 |16,05| 24 |20,33
JO1MA16 |Gatifloxacin 15 10,71 15 12,1 18 |12,68| 13 9,49 12 10,17
Total 76 [54,29| 64 |[51,63| 82 | 57,76 75 |54,74| 71 |60,16
Combined Anti-TB Drugs
Jo4AMog | Rifampicintisoniazid+ | | 9o | 4 | g93 | 4 |a2s2| 4 |292]| 2 | 1,69
ethambutol
Rifampicin + isoniazid
J04AMO6 |+ pyrazinamide + 7 5,0 7 5,65 7 4,93 7 5,11 4 3,39
ethambutol
JO4AM Isoniazid + ethambutol 1 0,71 1 0,8 1 0,7 1 0,73 - -
Sodium
JO4AM paraaminosalitsylat + 1 0,71 1 0,8 1 0,7 1 0,73 1 0,85
isoniazid
JO4AMO2 |Rifampicin + isoniazid 2,87 4 3,23 4 2,82 4 2,92 1 0,85
J04AB02 |Rifampicin + pyridoxine 1 0,71 1 0,8 1 0,7 1 0,73 1 0,85
JO1DEO1 |Cefepime + amikacin - 1 0,8 1 0,7 1 0,73 1 0,85
JO1RAO4 |Gatifloxacin + ornidazole - - 1 0,8 1 0,7 1 0,73 1 0,85
Total 18 [12,87| 20 |16,11 | 20 |14,07| 20 14,6 11 9,33
Inall 140 124 142 137 118

Thus the State Formulary List of anti-TB drugs
characterized by dependence on foreign products
in 2009-2013 that had had negatively affect to the
economic accessibility of pharmaceutical care for
patients with tuberculosis. In the same time, on Feb-
ruary 15, 2013 a legislative norm was introduced ac-

cording to which all drugs imported into the terri-
tory of Ukraine have to be made in accordance with
the standards of GMP. Therefore, in 2013 sharply
reduced the number of Indian production’ drugs.
Summarizing it should be noted that in the
State Formulary List according to 2009-2013 al-
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most unchanged the quantity of trade names of an-
ti-TB drugs of foreign origin, with the exception of
2013. The quantity of trade names of anti-TB drugs
of domestic production had increased in 2011-2013
compared with 2009-2010 that is a positive tenden-
cy from socio-economic point of view.

Thus in the study a retrospective analysis of
anti-TB drugs registered in the domestic pharma-
ceutical market in 2014 compared to the 2011 was
shown and the presence of anti-TB drugs in the
State Formulary Lists during 2009-2013 years was
assessed.

CONCLUSIONS AND PERSPECTIVES
OF FUTURE INVESTIGATIONS

1. According to the State Register of drugs its
found that as of January 2014 250 trade names
PTLZ (including dosages forms) for 24 INN (in-
cluding combined) from manufacturers from 15
countries were registered in Ukraine.

2. Analysis of the data of the State registration
of drugs showed that the largest share had import-
ed drugs, which in 2014 up 66.8%. Value of domesti-
cally ATBD by trade names was 33.2% respectively.

3. Analysis of registered ATBD revealed that
during the study period the number of reported
anti-TB drug almost unchanged with the exception
of several drugs such as isoniazid, sodium amino-
salitsylat, teryzydon, klofazymin, ofloxacin.

4. For an analysis of State Formulary Lists for
the period from 2009 to 2013, it was concluded that
significant changes in the dynamics of ATBD of
the I rang were not observed. As for ATBD of the IT
range, it should be noted that significant changes
in the dynamics had kanamycin, ethionamidum,
klofazymin, gatifloxacin, sodium aminosalitsylat,
teryzydon, ofloxacin and capreomycin.

5. Value trade names of drugs to treat tubercu-
losis of foreign and domestic production for 2009
is 69 and 31 %, respectively, in 2010 — 70% and
30% by 2011 — 61% and 39% by 2012 — 62%
and 38% by 2013 — 58 % and 42 Consequently, in
2009-2013 ATBD listed in State Formulary List
were characterized by dependence on foreign man-
ufacturer.

LITERATURE CITED

1. Davies, P.D. Factors affecting susceptibility
and resistance to tuberculosis / P. D. Davies,
J. M. Grange // Thorax 2009. — Vol. 56, Ne 2.
— P. 23-29.

2. WHO. Global tuberculosis control —surveillance,
planning, financing: WHO report 2010. [Enex-
TpouHUH pecypc] / WHO. — Pexxum gocryny:
http://www.stoptb.igipserver.com/default.asp.

3. Jlep:KaBHUU peecTp JiKapchbKux 3aco0iB. Pexxum
nocrymy: http://drlz.kiev.ua/

4. [Tep:xaBHU# PopMyasap JiKapchbKux 3acobiB. Bu-

nyck nepmwuii. — Kuis. — 2009. — 860 c.
5. Jlep:KaBHUM (OPMYJIAp JiKapChbKUX 3aco0iB. Bu-
nyck gpyrui. — Kuis. — 2010. — 845 c.

6. [lep:xaBHUM popMyaap JiKapchbKux 3acobiB. Bu-

nyck tperii. — Kuis. — 2011. — 850 c.
7. HepsxaBHUM GOPMYJIAp JiKapchbKuX 3acob6iB. Bu-
nyck uerBepTuii. — Kuis. — 2012. — c¢. 1159.

8. [ep:xkaBHU popMyasap JiKapcbKux 3acobiB. Bu-

nyck o aruit. — Kuis. — 2013. — 1308 c.

9. Hemuernko A. C. Aranis npobsem popmMyBaHHSA

3aKOHOZ040l 6a3u 3 BIIPOBAIKEHHSA IIPOTUBOTY-
0epKyJIbO3HUX 3axoniB B Ykpaini / A. C. Hem-
ueHKo, 10. B. Kop:xx, 0. JI. 3aiinesa // Menex-
MEeHT Ta MapKeTHHI y CKJIaJi Cy4acHOI eKOHO-
MiKM, HAyK", OCBiTH, IpaKTUKHU : MaTepiaau I1
Mi)kHap. HayK.-npakT. Internet-xoud., 27-28
0epes. 2014 p., m. Xapkis. — X. : H®ay, 2014. —
C. 160-163.

10. ITporokou o BupoBagxerHio [JOTC-cTparerii B
VYrpaini. Hakas MO3 Vkpainu Big 24.05.2006
p- Ne 318. Pe:xum mocTynmy: Www.moz.gov.ua

11. CrpenpuukoBa I0.JI. AHanus moxkasareyei m0-
CTYIIHOCTH IIPOTUBOTYOEPKYJIE3HBIX JIEKap-
CTBEHHBIX CPEJCTB B YKpawHe // YUpaBiiHHA,
€KOHOMiKa Ta 3abe3neueHHA AKOCTi B (papmarii.
—2013. — Ne3 (29). — C. 46-49.

12. Toncraror O.K. Tyb6eprynbos B Ykpaini. AHa-
JITHYHO-CTATUCTUUYHUNA moBigumk 3a 2001-
2012 pp. — Kuis: MO3 Vkpainu, 2013. — 128.

[64] Mapremune, 1021CMUKA MA PApMaKoeKoHOMIUHL OOCALOHCEHHS,



YMPABJIIHHSA, EKOHOMIKA TA 3ABE3NEYEHHA AKOCTI B ®APMALLJI, Ne 4(36) 2014

YAK: 615.1: 615.03

M.B. Iloxgraiina

PE3YJIBTATH PETPOCIIEKTHBHOI'O AHAJII3Y PECCTPAIIIL IPOTUTYBEPKYJIHbO3HUX

IPEIIAPATIB TA IX HAABHOCTI ¥ JIEP;KABHOMY ®OPMYJISAPI B YKPATHI
¥ crarTi mpencTaBIeHO Pe3yIbTATH PETPOCIEKTUBHOTO AHAJIIZY BITUMSHAHOTO PUHKY IIPO-
TUTYOEePKYJIbO3HUX IperapaTiB. 30KpeMa, Y AMHAMIiIli pOKiB 3IifiCHEHO CTPYKTYPHY OIiHKY
BKa3aHOT'0 CerMeHTy (hapMaIlleBTUYHOTO PUHKY 3a K1JIBKICTIO ImpemnaparTiB i3 ypaxyBaHHAM
ocobamBoOCTel Tepanii Ty6epKyabo3y (mpemapatu I Ta II psaay), a Takok IIpoBeAeHO aHaJi3
3a MapaMeTPOM «BiTUM3HAHUI/ iMIOpPTHUIT». ABTOPOM HaBeIEHO Pe3yIbTATV BUBUEHHSA Ha-
SABHOCTI MPOTUTYOEPKYJbO3HUX IIpemapaTiB y II’ATH Bumyckax JlepskaBHOTO (hopMyasapy
(3a 2009 - 2013 poxwu) Ta po3pax0OBaHO MUTOMY Bary MIpPOTUTYO6epKYyIb03HUX JI3 BiTUnM3HAHO-
ro BUPOOHUIITBA Y 3araJibHill CYKYIIHOCTI IPOTUTYOEPKYJIHO3HUX IIPenapariB, IpeacTaBie-
Hux y [ep:xaBHUX QPopMyasapax 3ajIeXHO Bif aiHii Tepamii.
Knawuwoei cnoea: hapManeBTUYHUN PUHOK, IPOTUTYOEPKYJIHO3HI IIpemapaTu, peecTparis
JI3, hopmyasapuuit nepenik (hbopmMyasap), peTPOCIEeKTUBHUI aHATi3.

YIAK: 615.1: 615.03

M.B. Ilograiinasa

PE3YJBTATHI PETPOCIIEKTUBHOI'O AHAJIU3A PETUCTPAIINU ITPOTUBOTY BEPKYJIESHBIX

IIPEITAPATOB 1 UX HAJINYHUA BTOCYJAPCTBEHHOM ®OPMYJIAPE B YKPANHE
B craThe mpenacTaBieHbl PE3yJIbTATHI PETPOCHEKTHBHOIO aHAJM3a OTEYECTBEHHOI'O DPHIHKA
NPOTUBOTYOEPKYJIE3HBIX IPenapaToB. B yacTHOCTH, B AUHAMUKE JIET OCYIECTBJIEHA CTPYK-
TYypHas OIEHKA YKA3aHHOr'0 CerMeHTa (papMalneBTUYeCKOro PEIHKA 110 KOJIMUECTBY Ipernapa-
TOB C YUeTOM ocoOeHHOCTell Tepanuu Tybepkyaesa (mpenaparsl I u Il pamga), a Takske mpose-
JIeH aHAJIN3 II0 IapaMeTPy «0TeUeCTBEHHBIN /UMIIOPTHEIN». ABTOPOM IIPUBEI€HEI PE3YJIHTATHI
U3yUYeHUA HAJIWYUA IPOTUBOTYOEPKYJIE3HBIX IIPENapaToB B IATH BEIIycKax l'ocygapcTBen-
HoTrO (hopmyasipa (3a 2009 - 2013 roxbl) 1 pacCUnTaH YAEJIbHBIA BeC IPOTUBOTYOEPKYJIE3HBIX
JIC oTeuecTBEHHOTO IIPOW3BOACTBA B OOIEell COBOKYIHOCTH IIPOTHUBOTYOEDPKYIE3HBIX
IIpenapaToB, IPEJCTABJIEHHEIX B ['ocymapcTBeHHBIX (hopMyIsapax B 3aBUCUMOCTU OT JUHUU
Tepanuu.
Knioueswvie cnosa: papmaneBTuyecKuil PoIHOK, IPOTUBOTYGEPKYIe3HbIE IPenaparsl, peru-
crpanus JIC, popMynapHbIi nepedeHb (GopMYIap), PETPOCIEKTUBHBIN aHaIN3.
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