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The aim of the work was to analyze the market of diagnostic tests and test systems that are in circulation in Ukraine.

Materials and methods. To achieve this goal, electronic and paper official sources of information were used, as well as pharmacy
websites. The search, analytical, systematic, comparative and statistical methods and methods of mathematical and logical analysis
were used in the work.

Results. Analysis of the modern market of diagnostic tests and test systems were allowed to establish the range and brand structure (90
manufacturers). The vast majority of them are outside Ukraine (85.5 %). Among foreign producers, the largest importer is China (19.5 %).
In the course of work to determine the level of competition between manufacturers of similar groups of tests and test systems set the
coefficient of tension. To determine the level of availability, price liquidity and solvency adequacy ratios were calculated.

Conclusions. The Ukrainian market of diagnostic tests and test systems was studied. It was established that the company structure
consists of 90 manufacturers and 20 countries. The vast majority of products come from importing countries (85.5 %), where the leader is
China (19.5 %). Analysis of competitiveness showed that the greatest competition was observed among companies that produce tests to
determine pregnancy, glucose, ketones, nitrites and protein in the blood and urine (Kvi = 0.96), and there was no test manufacturers for
sperm testing (Kvi = 0). The calculated price liquidity and adequacy of solvency ratios indicate high price competition and low availability
for some groups of diagnostic tests and test systems.
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HauioHanbHUin pUHOK AiarHOCTUYHUX TECTIB i TECT-CUCTEM
T. C. bpuTaHoBa, A. B. Camko, €. I. KHnw
MeTa po6oTu — aHani3 pUHKy 4iarHOCTUYHWX TECTIB i TECT-cUCTeM, Lo nepebyBatoTb B 0biry B YkpaiHi.

Matepianu Ta meToaun. Bukopuctanu enekTpoHHi Ta naneposi odiLiiHi Sxxepena iHpopmalii, a Takox iHTepHeT-canTu anTek. 3acTo-
COBYBany MOLUYKOBUIA, aHANITUYHUIA, CUCTEMATUYHWN, MOPIBHAMNBHWIA i CTAaTUCTUYHUI METOAM Ta METOAM MaTeMaTWyHOro, NOriYHOro
aHanisis.

PesynikraTti. AHani3 cy4acHOro puHKy 4iarHOCTUYHWX TECTIB | TECT-CUCTEM [aB MOXIIUBICTb BCTAHOBUTM aCOPTUMEHTHY Ta dpipmosy (90
hipM-BMPOBHUKIB) CTPYKTYpU. BinbLUiCTb i3 HUX 3HaxoaATLCS 3a Mexamu Ykpainm (85,5 %). Cepepn iHO3eMHMX BUPOGHWKIB HaWbinbLLniA
imnoptep — KHP (19,5 %). MNig yac po60oTtv Ans BU3Ha4YEHHS PIBHS KOHKYPEHLi Mix BUPOGHWMKaMM aHamnoriYHuX rpyn TECTiB | TECT-CUCTEM
BCTaHOBWIN KOEWILEHT HAaNPYXeHOCTi. [1Ng BU3Ha4YEHHS piBHA 4OCTYNHOCTI po3paxyBani KoedillieHTU NiKBIAHOCTI LiHW Ta aAeKBaTHOCTI
nnaTocnpoOMOXHOCTI.

BucHoBku. [JocnimKeHOo BiTYN3HAHWIA PUHOK AiarHOCTUYHKX TECTIB | TeCT-cucTeM. BeTaHoBMNEHO, Wwo ipMoBa CTPYKTypa cknagaeTbes 3
90 cpipm-BrpobHMKiB Ta 20 kpaiH cBiTy. MepeBaxHa HinbLiCTb NpoayKLUii HaaXoaWTb Bif kpaiH-iMnopTepi (85,5 %), oe ninepom e Kutai
(19,5 %). AHania KOHKypEHTOCNPOMOXHOCTi MOKa3aB, Lo HanbinbLua KOHKYPEHLSt — cepeq KOMMaHil, SKi BUNyckarTb TECTU NS BU3Ha-
YEHHS BariTHOCTI, PiBHS TTHOKO3M, KETOHIB, HITpUTIB, Ginka y kposi Ta cevi (Kvi = 0,96), y BUPOGHWKIB BiACYTHI TECTV ANS [OCHIMKEHHS
cnepmu (Kvi = 0). Po3paxoBaHi koediLieHTV NiKBIAHOCTI LiHX Ta aAeKBaTHOCTi MIaToCNPOMOXHOCTi MOKa3ytoTb BUCOKY LiiHOBY KOHKYPEHLito
Ta HU3bKY JOCTYMHICTb NSt AeSKWX rPYN [iarHOCTUYHWX TECTIB | TECT-CUCTEM.

Kntouyogi crnoea: dhapmaLeBTUYHNIA PUHOK, AiarHOCTUYHI TECTW, aHanis, LiHOBa KOH IOHKTYpa.
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National market of diagnostic tests and test systems

HaunoHanbHbIN PbIHOK ANAarHOCTUYECKUX TECTOB U TECT-CUCTEM
T. C. BputaHoga, A. B. Cawmko, E. I". Knbiw
Llenk paboTkl — aHanu3 pblHka AUArHOCTUYECKUX TECTOB U TECT-CUCTEM, KOTOPbIE HAaXOAATCA B 060poTe B YkpanHe.

Martepuansi u metofbl. VIcnonb3oBaHbl 9NEKTPOHHLIE, 6yMa)KHbIe ohmumanbHble UCTOYHUKM MHGhOPMaLIMK, UHTEPHET-CanTbl anTek. B
pa60Te NPUMEHSAN NOUCKOBbIN, aHASIMTUYECKUIA, CUCTEMATUYECKUIA, CPABHUTENBHBIN M CTaTUCTUYECKUIA METOAL! 1 METOALI MaTemMaTu-
Y4YeCKoro, fiorm4yeckoro aHanusa.

PezyniraThl. AHanM3 COBPEMEHHOTO pblHKa AMAarHOCTUHECKIX TECTOB U TECT-CUCTEM MO3BOMNMIT YCTaHOBUTL aCCOPTUMEHTHYIO U (PUPMEH-
Hyto (90 cbupMm-npomssogmTenei) CTpyKTypbl. BONbLIMHCTBO M3 HX HaxoAATCS 3a npeaenamu YkpauHsl (85,5 %). Cpean MHOCTPaHHbIX
npousBoanTeNen KpynHeiiwmm nMnoptepom sensetcst KHP (19,5 %).

B xoae paboTbl Ans onpefeneHns ypoBHS KOHKYPEHLIMM MEXAY NPOM3BOANTENAMU aHanorMyHbIX rpynn TECTOB W TECT-CUCTEM YCTaHOBUIIN
K03 OMLIMEHT HaNpsKEHHOCTU. [1115 onpeaeneHunst ypoBHS LOCTYNHOCTM paccunTanit KoadphuLMEHTbI MMKBUAHOCTY LIEH W aAeKBaTHOCTY
nnaTexecnocobHoCTH.

BriBogbl. ViccnenoBaH 0TEYECTBEHHbIA PHIHOK AMArHOCTUYECKWUX TECTOB U TECT-CUCTEM. YCTaHOBMEHO, YTO (hMpMeHHast CTpyKTypa
coctout n3 90 dupm-npoussogmTenein n 20 ctpaH mupa. MNogasnsiowee 6ONbLUMHCTBO NPOAYKLMM NOCTYNAaeT OT CTPaH-MMMNOPTEPOB
(85,5 %), roe nuoepom aensetca KHP (19,5 %).

AHanms KOHKYPEHTOCMOCOBHOCTU Nokasan, YTo HanbonbLuas KOHKYPEHLMS — Cpeaun KOMNaHui, KOTopble BbINyCKatoT TECThI 4ns onpeae-
neHust 6epeMEHHOCTM, YPOBHSI ITHOKO3bl, KETOHOB, HUTPUTOB, Henka B kpoeu 1 Mode (Kvi = 0,96), y npou3BoanTENEN OTCYTCTBYHOT TECTbI
Ans nccnegosanus cnepmbl (Kvi = 0). PaccunTaHHble k0ahULIMEHTbI MMKBUAHOCTM LieHbl 1 afeKkBaTHOCTH NNaTexecnocobHOCTHN CBY-
[eTENbCTBYIOT O BLICOKOW LIEHOBOW KOHKYPEHLIMW 1 HU3KOW AOCTYNHOCTM AN HEKOTOPbIX Fpynn ANarHOCTUYECKUX TECTOB M TECT-CUCTEM.

KnioueBble cnosa: hapmauleBTUYeCKnin pbIHOK, AMarHOCTUYECKME TECTbI, aHann3, LeHoBas KOHBIOHKTYpA.

AKTyanbHble Bonpochbl hapmaLeBTU4eCKOM U MeaULIMHCKON Hayku 1 npakTuku. 2020. T. 13, Ne 3(34). C. 388-393

Diagnostic tests and test systems can be valuable aids for
diagnosis, but as screening tools to detect latent diseases in
asymptomatic individuals, their usefulness is limited. The
value of the test as a diagnostic tool depends on its sensitivity
and specificity.

It should be noted that modern tests can detect a fairly
large list of diseases. In particular, these are: HIV infection,
syphilis, gonorrhea, chlamydia, hepatitis C, hepatitis B, tuber-
culosis, and others. Tests for cancer markers are also available,
which can indirectly confirm the presence of prostate and
bowel cancer. Some of them detect prostate-specific antigen in
the blood, others determine the presence of internal bleeding,
which may be a sign of bowel cancer. One of the newest tests
are those that can confirm myocardial infarction, or rather the
presence in the blood of a specific protein troponin, which
appears in severe damage to the heart muscle.

Because in many cases the diagnosis of diseases is not
desirable for the patient in treatment and prevention facilities,
rapid diagnostic tests are a successful development in the field
of medicine. Thus, availability and ease of use, anonymity,
low cost, and speed are excellent for the preventive diagnosis
of a number of diseases. This is especially important if there
is a possibility of infection — such a rapid examination can
be the first step in the diagnosis [1].

Aim
The purpose of the research is to analyze the market of diag-
nostic tests and test systems that are in circulation in Ukraine.

Materials and methods

Electronic and paper official sources of information and phar-
macy websites were used to achieve this goal. The search,

analytical, systematic, comparative, and statistical methods,
methods of mathematical and logical analysis were used in
the work [2-9].

Results

In the course of the work, diagnostic tests and test systems
were systematized according to the purpose and type of
products. Selected on the pharmaceutical market of Ukraine
were contained 45 groups and 200 assortments items from
20 countries of the world that 90 pharmaceutical companies

(Fig. 1).

Discussion

Data from the State Register of Medical Equipment and
Medical Devices, information on the state registration certi-
ficate for expired medical devices (as 0f 2019) and data from
the weekly “Pharmacy” were used to analyze the company
structure [10,11].

Given the number of manufacturers of diagnostic tests and
test systems from all countries, the rating of each country
was set separately. Thus, the first place was occupied by
China (17.78 %), which supplies it was products from 16
pharmaceutical companies. The second place was occupied
by the USA (12.2 %), products come from 11 pharmaceutical
manufacturers. Third place was shared by Germany (10.0 %)
and Korea (10.0 %). They provided the market with goods
from 9 manufacturers each (Fig. 2).

The ratio between domestic and foreign companies was
1:7.

Taking into account the number of offers of all producing
countries in the pharmaceutical market, the rating of each
country was set separately (Fig. 2). To determine the level
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of competition between manufacturers of similar groups of
diagnostic tests, the stress factor Kvi was calculated by the
formula:

n—1
Kvi= R (1
n

where n — number of all competing counterparts of firms
[12].

According to the results obtained (7able 1), the greatest
competition from manufacturers of tests for pregnancy,
glucose, ketones, nitrites and protein in the blood and urine
(Kvi=0.96). In second place were tests to determine ovula-

?\\lllluugdudeJJJJJ

Fig. 1. Diagram of the distribution
of diagnostic tests and test
systems by country of origin.
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Fig. 2. Distribution of the range
by country of origin.
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tion and follicle-stimulating hormone (Kvi = 0.95). The third
place was shared among tests for drugs and tests for troponin
I, KK-MB, myoglobin (Kvi = 0.92).

It should also be noted that at the time of the study of
diagnostic tests and test systems, the competitiveness index
was equal to 0 in tests for sperm testing.

Important characteristics of diagnostic tests and test sys-
tems were the liquidity ratio and the solvency adequacy ratio.
The price liquidity ratio reflects the degree of competition in
the pharmaceutical market and to some extent characterizes
the availability of a medical device.

This indicator was calculated as the ratio of the difference
between the maximum and minimum price to the minimum
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Table 1. Indicators of the coefficient of intensity of diagnostic tests and test
systems

ﬂ Name of test groups and test systems Kvi

1. | Pregnancy test strip 0.96
2 Tests to determine ovulation and follicle-stimulat- 095
ing hormone

3 Tests to determine troponin |, KK-MV, myoglobin | 0.92
4 Tests for syphilis 0.8

5 Tests for rotavirus infection 0.86
6. | Tests to detect antibodies to H. Pylori 0.75
8 Tests to detect adenoviral infection 0.75
9 Tests to detect Giardia 0.5

10. | Tests to detect pathogens of influenza virus 0.75
11. | Tests for drugs 0.92
12. | Tests to detect hepatitis A, B, C virus 0.89
13. | Tests for the diagnosis of acute pancreatitis 0.67
14. | Tests for the diagnosis of tuberculosis 0.5

15. | Tests for HIV 1/ HIV 2 0.89
16. | Tests to detect nicotine in the urine 0.5

17. | Tests to detect amniotic fluid 0.67

18 Tests to determine the level of glucose, ketones, 0.96
" | nitrites and protein in the blood and urine '

19 Test for detection of salmonella antigens

in feces L
20. | Tests to determine malaria 0.67
21. | Tests to determine inflammatory processes 0.5
22. | Tests for the diagnosis of allergies 0.67
23. | Tests to determine cholesterol levels 0.5
24. | Tests for syphilis 0.8
25. | Tests for hemoglobin and transferrin in feces 0.83
26. | Tests for Denguevirus 0.5
27. | Tests to detect tumor markers 0.83
28. | Test kits for newborn screening 0.5
29. | Tests for sperm testing 0
30, Tests to determine the pH of the vaginal environ- 05

ment
31. | Tests to determine TORCH infection 0.67

price of a medical device. The liquidity ratio was calculated
by the formula:

Pmax — Pmin
Klig= ————, 2
Pmin
where Klig — price liquidity ratio; Pmax — maximum price;
Pmin — minimum price [13,14].
Data from the site Tabletki.ua as of October 2019 were
used for analysis [2].

The results of the analysis are presented in Table 2.

As can be seen from the 7able 2, the liquidity ratio for half
of'the diagnostic tests and the test system was within the value
of 0.5. The highest value of Cliq in Citolab K (urine) Ne 50
(6.12), Cito test (4.34), Cito test HCV (3.32), HIV 1/2 strip
for ketones detection Ne 25 (2.24), Test cassette for the si-
multaneous detection of 5 drugs (urine) (1.38), Test cassette
for the simultaneous detection of drugs (urine (1.27), Cito
test H. pylori Ag (1.09). Non-price competition is typical
for Test for determining the sex of the child (0.029), Cito
Test pH (vaginal environment) (0.037) and Menopause Test
(0.04).

It should be noted that one of the relative indicators of so-
cio-economic accessibility of diagnostic tests and test systems
was the solvency adequacy ratio, which was determined by
the formula:

P
X100 %, 3)
aw.

Ka.s. =

where Ka.s. — solvency adequacy ratio; P — the average
price of the drug for a certain period of time (October 2019);
Wa.w. — average salary for a certain period (according to the
State Statistics Service of Ukraine).

As of October 2019, the average salary was UAH 10727
[13,15].

Calculated indicators of show that among the diagnostic
tests and test systems more available to consumers were the
Test for determination of urine pH Ne 50 (0.23), Test for
determination of menopause (0.30), Test strip for ketones
detection Ne 25 (0.33), Cito Test pH (vaginal environment)
(0.50). The least available for consumers were the Test for
measuring the level of cholesterol, uric acid in the blood
(4.47), the Test for the determination of amniotic fluids (4.41),
the Test cassette for the simultaneous detection of drugs
(urine) (3.60). High values of may be due to the high cost of
these products and originality in the pharmaceutical market
of Ukraine.

Conclusions

The Ukrainian market of diagnostic tests and test systems
was studied. It was established that the company structure
consists of 90 manufacturers and 20 countries. The vast ma-
jority of products come from importing countries (85.5 %),
where the leader was China (19.5 %).

Analysis of competitiveness showed that the greatest
competition was observed among companies that produce
tests to determine pregnancy, glucose, ketones, nitrites and
protein in the blood and urine (Kvi = 0.96), and there was no
test manufacturers for sperm testing (Kvi = 0).

The calculated price liquidity and adequacy of solvency
ratios indicate high price competition and low availability for
some groups of diagnostic tests and test systems.
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Table 2. The results of the analysis of indicators of socio-economic accessibility of diagnostic tests and test systems of the retail pharmacy network

e R N
Cito Test Rota Pharmasco Ltd 91.10 129.10 042 [123.94 1.16
2. | Cito Test H. pylori Ag Pharmasco Ltd 133.13 278.15 1.09 [184.91 1.72
3. | Test strip for ketones detection Ne 25 TOV Norma 24.99 81.07 224 3519 0.33
4 g‘f*?gfsjzs:mﬁ’;)the simultaneous detection | A, Seientfic Designs, Inc. | 146.85 349.15 138 |228.04 213
5. | CitoTest Giardia Certest Biotec S.L. 195.5 173.47 012 [182.6 1.70
6. | Cito Test HBsAg (blood) Pharmasco Ltd 127.0 72.94 0.74 |93.74 0.87
7. I?Ztrjgzs(ﬁ:ﬁ;‘)’r the simultaneous detection | A, seientific Designs, Inc. | 256.80 583.10 127 |385.84 3.60
8. | Cito Test HCV (blood) Pharmasco Ltd 28.50 123.10 332 |116.72 1.09
9. | Cito Test FOB (feces) Pharmasco Ltd 95.34 121.35 027 |110.11 1.03
10. | Cito Test for H.pylori Pharmasco Ltd 192.53 226.50 0.18 |226.50 2.1
11. | Cito Test Myoglobin (blood) Pharmasco Ltd 264.50 233.29 0.13 [ 147.40 1.37
12. | Cito Test Troponin 1 (blood) Pharmasco Ltd 284.00 117.86 140 |198.90 1.85
13. | Cito Lab G Ne50 (urine) Pharmasco Ltd 149.00 130.71 0.13 |139.85 1.30
14. | Cito Lab 3GK (urine) Ne100 Pharmasco Ltd 336.00 268.93 0.97 |302.46 2.81
15. | Cito Lab 3GK (urine) Ne50 Pharmasco Ltd 149.00 125.06 0.19 |137.30 1.27
16. | TecT Ans BU3HAYEHHS CTaTi AUTUHK Intelligender 350.00 340.00 0.03 |345.00 3.21
17. | Cito Test pH (vaginal environment) Pharmasco Ltd 55.00 53.00 0.04 |54.00 0.50
1. | fost 10 detect antibodies to Mycobacterium BioTech USA 100.00 89.03 012 |945 0.88
19. | Cito test Influenza A+B (nasal smear) Pharmasco Ltd 266.90 234.00 0.14 |250.45 2.33
20. | Citolab K (urine) Ne50 Pharmasco Ltd 21.21 151.05 6.12 [133.41 1.24
21. | Test to determine ovulation Pharmasco Ltd 177.70 139.00 0.27 |158.35 1.47
22. | Test for the determination of amniotic fluids Oy Medix Biochemica Ab 484.50 462.68 0.04 |473.59 4.41
23. | Cito Test HIV 1/2 Pharmasco Ltd 27.26 147.00 439 |[107.31 1.00
24. | Cito Test FOB-Transferrin (feces) Pharmasco Ltd 123.98 173.35 0.40 |[151.76 1.41
25. | Cito lab pH (vaginal discharge) Pharmasco Ltd 41.27 69.75 0.69 |51.37 0.48
26. | Cito Test Rota-Adeno (feces) Pharmasco Ltd 120.00 237.20 0.98 |192.70 1.80
27. | CitoTest Syphilis (blood) Pharmasco Ltd 95.00 81.24 0.16 | 88.12 0.82
28. | Test to determine menopause gﬁ;"g  Cesel Ischaftur 170.00 163.00 004 |166.30 155
29, | Test strips to determine protein YD Diagnostics CORP. 110.00 105.00 0.05 |107.50 1.00
in the urine
30. | Cito Test Strep A Pharmasco Ltd 162.50 131.87 0.23 |150.25 1.40
31. | Test to determine menopause Pharmasco Ltd 35.00 29.40 0.19 |32.20 0.30
32 ggﬁ‘stﬁs‘t’:;frmi”e markers of the blood coagula- | g nce Biomedical Corp. | 180.00 165.00 009 |172.50 160
33, | Testto measure the level of cholestsrol, Wellion 600.00 389.00 054 |479.66 447
uric acid in the blood
34. | Test to determine the pH of urine Ne 50 TOV Norma 30.00 20.00 0.50 |25.00 0.23
35. | Test to determine ovulation Atlas Link Technology Co., Ltd | 284.00 164.78 0.72 | 224.39 2.09
36. | Rab Test (RabiesAg) Quicking Biotech Co., Ltd 254.00 240.00 0.06 |247.00 2.30
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