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ANALYSIS OF MEDICATIONS FOR SYMPTOMATIC TREATMENT
OF THE PAINFUL DIABETIC POLYNEUROPATHY IN UKRAINE

Diabetic polyneuropathy (DPN) is the most common chronic complication of diabetes mellitus (DM). Neuropathic pain, which is
one of the symptoms of DPN, requires pharmacological methods of treatment. Effective treatment according to the standards and the
availability of the necessary medications is of crucial importance for improving the outcomes.

The purpose of this study is to analyze the pharmaceutical component of domestic and international recommendations for the
treatment of pain syndrome DPN and the availability of medications on the pharmaceutical market of Ukraine for the treatment of this
pathology.

Materials and methods. National and international guidelines for treatment of DM and DPN, the State Register of Medicines of
Ukraine were studied. Bibliosemantic, marketing, analytical analyzes were used.

The results. Taking into account the new medications and modern research, it is advisable to update the Ukrainian clinical protocol
for T2D with regard to DPN therapy. Based on the analysis of the guidelines, medications for the treatment of the painful form of DPN
have been determined. Medications containing 4 INN names are registered on the pharmaceutical market of Ukraine: pregabalin
(100 TN), gabapentin (14 TN), duloxetine (26 TN), and amitriptyline (5 TN). Tapentadol is not registered in Ukraine, capsaicin is
not registered as a monopreparation, but combined medications for external use based on it are available on the market (4 TN). The
largest part of the range of specified medications registered in Ukraine supplied by foreign manufacturers, the leaders of which are
India, Slovenia, Turkey, and Poland. Part of the registered medications for the symptomatic therapy of DPN is absent in pharmacies.

Conclusions. The study showed that in Ukraine there are medications for the treatment of painful DPN (excluding tapentadol) are
registered and presented with a sufficient dosage line, which is important for minimizing the pharmacological burden on the patient.

Key words: diabetes mellitus, diabetic polyneuropathy, pain syndrome, assortment, medicines.
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AHAJII3 ACOPTUMEHTY NPENAPATIB JUIA CAMIITOMATHYHOT'O JIIKYBAHHSI
BOJIBOBOI ®OPMU JIABETUYHOI ITOJIHEUPOIIATII B YKPAIHI

Hiabemuuna noninetiponamis ([JI1H) € nowupenum XpoHiunum yCcKiaOHeHHAM yyKkposoeo diabemy (LI1]). Hesponamuunuil 6ins,
wo € 0onum i3 cumnmonmie [{ITH, nompebye ghapmaronoziunux memodis nikysanws. Epexmusna mepanis 32iono 3i cmanoapmamu ma
docmynuicms HeobOXIOH020 apcenany aikapcokux 3acobie (J13) mae supiwianvhe 3navenus 05 NOKPAWEHHs Pe3yIbImamie.

Mema pobomu — npoananizysamu ghpapmayesmuynull CKIAOHUK SIMYUSHAHUX I MIZHCHAPOOHUX peKoMeHOayill /1A iKY8aHHs O0TbO-
6020 cunopomy JJITH ma nasenicme JI3 na gpapmayesmuunomy punky Yxpainu 0 mepanii maxoi namonoeii.

Mamepianu ma memoou docnioxycentn. 06’ ckmamu 0OCTIONCEHHS CLY2YBANU PEKOMEHOAYii ma HOpMamushi OOKYMeHmU Wooo JiKy-
eanna L/ ma J{ITH, /lepotcasnuil peecmp aikapcokux 3acobis. 3acmocosysanu 6ioniocemManmuyHuLl, MapKemun2o8utl, aHa imudHutl aHatizu.

Pezynomam. 3 oensdy Ha HO8I 0ocsieHeHHs 6 po3podyi JI3 ma pesynbmamu Cy4acHux 00CHiONCeHb YKPATHCOKULL KATHIYHUL NPO-
moxon L] 2 muny doyinvro onosumu ujooo mepanii IIH. Ha niocmaei ananizy Hacmano8 @usHaueHo npenapamu OJis JiKy8aHHs
bonvosoi popmu JIIH. Ha chapmayeemuunomy punky Yxpainu 3apeccmposano npenapamu, wo micmame 4 MHH naiimenysans: npe-
eabanin (100 TH), eabanenmun (14 TH), oynoxcemun (26 TH) ma amimpunmunin (5 TH). Tanenmaoon ¢ Ykpaini ne sapeecmposaro,
Kancaiyun He 3apeccmposanull K MOHOnpenapam, aie kKomoinogani JI3 015 308HiUHbO20 3ACMOCYBAHHA HA 020 OCHOGI € HA PUHKY
(4 TH). Binvwy yacmumny 3apeccmpoganozo 8 Yxpaini acopmumenmy u3HaueHux npenapamie npeocmagieno iHo3emMHo20 eUpooHU-
ymea. Yacmuna 3apeccmpoeanoz2o acopmumenmy 05 cumnmomamuynoi mepanii JITH ¢ anmexax ¢hakmuyno ¢iocymus.

Bucnoexu. [locnioscenns noxazano, wo 8 Yxpaini 3apeccmposaro npenapamu 015 1iKy8aHHs O01b080i hopmu, oKpim maneHmaoony,
i npedcmasneno 0oCmamuboIo JIHIKOI 003VEAHHS, WO BANHCIUBO OISl MIHIMIZAYIT hapmaKono2iuHO20 HABAHMANCEHHS HA NAYIEHMA.

Knrwouosi crosa: oiabemuuna noninetiponamis, yykposuil diabem, 601b08uLl CUHOPOM, ACOPUMEHM, TIKAPCHKI 3ACOOU.

Diabetes mellitus (DM) is big burden on health DPN is a symmetric, sensory-motor, distal

care due to the complexity and cost of treatment of
the disease and its complications. Complications of
diabetes significantly worsen the quality of life of
people with diabetes (PwD) (daCosta DiBonaventura,
2011). Diabetic neuropathy is the most common chronic
complication of diabetes, and its estimated prevalence
exceeds 50% of PwD (Pop-Busui, 2017). Among the
various forms of neuropathy, diabetic polyneuropathy
(DPN) is the most common form and has the most
evidence-based therapeutic approaches.
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polyneuropathy caused by metabolic and microvascular
disorders due to the influence of chronic hyperglycemia
and cardiovascular risk factors (Mankovsky, 2020). DPN
is a complex of clinical and subclinical syndromes which
characterized by damage to peripheral and/or autonomic
nerve fibers as a result of DM. DPN is one of the early
clinical manifestations of neurological disorders and is
found in 13.0% of cases among patients with impaired
glucose tolerance and in 11.3% of individuals with
impaired fasting glycemia. In patients with type 2
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diabetes (T2D), DPN develops at the beginning of the
disease, but is diagnosed much later (Ziegler, 2021).

DPN is characterized by a pain syndrome and
progressive damage to nerve fibers, which leads to loss
of sensitivity and early disability of patients. Neuropathic
pain, which is one of the symptoms of DPN, affects up
to 30% of all people with DPN and is difficult to treat.
This leads to among other problems: sleep disturbances,
reduced quality of life, polypharmacy, socio-economic
consequences (high costs of health care; reduction of
patients’ working capacity and their ability to self-care)
(Pop-Busui, 2017; Vileikyte, 2017).

DPN with a painful symptoms’ can occur in all
age groups, but is more common in elderly patients.
In addition, there are specific differences in pain. For
example, in young people with poorly controlled
diabetes type 1 (T1D), pain may be absent or very
slight and accompanied by some other clinical signs
(Abbott, 2011). Elderly people can have a significant
dysfunction of muscle fibers, which leads to instability
and gait disorders, which negatively affect the patient’s
life (Vinik, 2008). Since the majority of patients with
T2Dare older people, the treatment of DPN with painful
symptoms in the elderly requires special attention.

Alow prevalence of DPN is characteristic for patients
with T1D for less than 10 years. Over time, 25 years after
the diagnosis, the prevalence of DPN increases to 34%
(Martin, 2014). In addition to the traditional risk factors
for the development of DPN for T1D (glycemic control,
age and duration of diabetes), cardiovascular risk factors
(obesity, hyperlipidemia, hypertension, smoking) and
socioeconomic factors influence on the development of
DPN negatively (Mizokami-Stout, 2020). More than half
of all patients with T2D develop signs and symptoms
of DPN during their lifetime. In fact, the prevalence of
DPN is quite high, even in newly diagnosed patients
with T2D (20-30%) (Andersen, 2018).

Painful symptoms require pharmacological and other
methods of treatment. Considering the “pandemic” of
DM worldwide (Boulton, 2004) the high prevalence
of its complications, clinical and socioeconomic
consequences, effective therapeutic and preventive
measures for DPN are of critical importance.

Effective treatment according to the standards and
the availability of the necessary medications is of crucial
importance for improving the outcomes.

Therefore, the study of national and international
standards regarding the therapy of DPN pain syndrome
in patients with DM and the analysis of the range of
medications for treatment are relevant.

The purpose of this study is to analyze the
pharmaceutical component of domestic and international
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recommendations for the treatment of pain syndrome
DPN and the availability of medications on the
pharmaceutical market of Ukraine for the treatment of
this pathology.

Research materials and methods. The objects of
the study were national and international guidelines for
treatment of diabetes and DPN (orders of the Ministry
of Health of Ukraine, national and international clinical
guidelines, protocols, recommendations), the State
Register of Medicines of Ukraine (http:// www.drlz.com.
ua) and information about the presence at the pharmacies
in Ukraine (www.tabletki.ua, www.liki24.com) on
data January 10, 2023. The Anatomical Therapeutic
Chemical (ATC) classification was used. Bibliosemantic,
marketing, analytical, graphic, generalizing analyzes
were used.

To analyze national and international clinical guidelines, protocols,
recommendations for the treatment of pain syndrome DPN

-

Determine the list of medicines according to the clinical guidelines of
Ukraine and to compere of this list of drugs with modern recommendations

L1

[ To conduct a marketing analysis of the range of prescribed drugs registered }

in Ukraine (ATC classification, manufacturer, dosage, dosage form) for the
treatment of pain syndrome DPN

—[-—]

Conduct an analysis of the actual availability of list of drugs in pharmacies
of Ukraine

Fig. 1. Research algorithm

Result. At the first stage of the study, national and
international clinical guidelines and recommendations
for DPN therapy were analyzed and the range
of medications specified in these guidelines was
determined.

In 2023 “Diabetes Melitus. Evidence-based clinical
guideline”, which is a version of the clinical guideline
(Releases Standards of Medical Care in Diabetes, 2021,
USA) of the American Diabetes Association (ADA)
adapted for the health care system of Ukraine. This
guideline was selected by the working group as an
example of the best practice of medical care to patients
with DM and is based on evidence-based medicine
data regarding the effectiveness and safety of medical
interventions, pharmacotherapy and organizational
principles of its provision.

Also, at the beginning of 2023, the updated Unified
clinical protocol of primary, emergency and specialized
medical care “Type 1 Diabetes in Adults” was approved.
And for the treatment of T2D, the Unified clinical proto-
col of primary and secondary (specialized) medical care

73 =
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“Type 2 diabetes” of 2012, which provides recommenda-
tions for the treatment of DPN, remains valid.

According to the current legislation in Ukraine the
use of international clinical guidelines of professional or
national medical organizations of member states of the
European Union, the United States of America, Canada
and the Australian Union also allowed.

List of a clinical guidelines for the treatment of
polyneuropathy pain syndrome for PwD, which have
been analyzed and medications (by International
Nonproprietary Names (INN) and ATC groups) have
been indicated:

“Diabetes
guideline, 2023;

— Unified clinical protocol of primary, emergency
and specialized medical care “Type 1 Diabetes in
Adults”, 2023;

— Unified clinical protocol of primary and secondary
(specialized) medical care “Type 2 Diabetes”, 2012;

— Diabetes Canada Clinical Practice Guidelines;

— The Royal Australian College of General
Practitioners. Management of type 2 diabetes: A
handbook for general practice. East Melbourne, Vic:
RACGP, 2020;

— National Institute for Health and Care Excellence
(Great Britain) Treatment-Peripheral neuropathy;
— International  Diabetes  Federation.

Guideline for Type 2 diabetes.

In addition to the guidelines, the analysis also includes
specific therapeutic approaches to the diagnosis and treatment
of DPN with pain syndrome (Diagnosis and Treatment of
Painful Diabetic Peripheral Neuropathy) of 2022 of the
American Diabetes Association (Pop-Busui, 2017).

The study of clinical Guidelines and recommendations
for the treatment of DPN for PWD showed that most
guidelines offer symptomatic therapy for the treatment
of pain using anticonvulsants (pregabalin, gabapentin)
and antidepressants  (amitriptyline, duloxetine).
Tapentadol and topical medicines with capsaicin are
also recommended in the national “Diabetes Melitus”
Guidelines. In Unified clinical protocol of primary,
emergency and specialized medical care “Type 1
Diabetes in Adults” treatment of DPN is not specified,
only the mechanism of development of this pathology
is given. In the national Unified Clinical Protocol of
Type 2 Diabetes (2012), pathogenetic therapy with
the use of thioctic acid and actovegin is also added. In
international recommendations, it is indicated about the
expediency of using also benfotiamine and vitamin B12
as pathogenetic therapy. Recommendations regarding
the use of pathogenetic pharmacological therapy are not
indicated in most international guidelines. Taking into

Melitus”. Evidence-based clinical

Global
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account the new medications and modern researches, it
is advisable to update the Ukrainian clinical protocol for
type 2 diabetes with regard to DPN therapy.

Pregabalin and duloxetine have high analgesic activity
and are effective against pain which DPN induced.
Pregabalin modulates calcium channels both at the level
of the spinal cord and in the brain and has analgesic and
anti-anxiety effects. Theare are the medications for first
line for the treatment of pain associated with DPN (Oros,
2018). Pregabalin in doses of 150, 300 and 600 mg/
day effectively restrains neuropathic pain. Pregabalin
therapy was better tolerated and less frequently
discontinued due to the development of side effects. It
is important to note that pregabalin does not cause a
withdrawal syndrome and is characterized by a low risk
of addiction. Duloxetine works more like a sedative by
increasing levels of serotonin and norepinephrine, which
are involved in pain control.

Based on the analysis of national and international
recommendations, a list of medications (according to
INN and ATC groups) for the treatment of the painful
form of DPN has been established.

The marketing analysis of the range of identified
medications showed that 4 INN medications are
registered on the pharmaceutical market of Ukraine for
the treatment of the painful form of DPN. Tapentadol is
not registered in Ukraine. Capsaicin is not registered as a
monopreparation in Ukraine, but combined medications
for external use based on it are registered.

The results of the analysis of drugs for the
symptomatic treatment of the painful form of DPN,
registered in Ukraine (2023) presents in the table 1.

Table 1
Medications for the symptomatic treatment
of the painful form of DPN

International The_ nufnber of registered
Nonproprietary medications by tl:ade name
Code ATC (TN) (unit)
Names of
medications | Foreign | Ukrainian In
total
NO3A X16 Pregabalin 24 76 100
NO3A X12 Gabapentin 6 8 14
NO6A X21 Duloxetine 2 24 26
NO6A A09 Anmitriptyline 4 1 5
Capsaicin and
MO2AB preparations 4 0 4
based on it

Almost all identified drugs for the pain syndrome of
DNP belong to group — Medications acting on the nervous
system (N), — antiepileptic drugs (N0O3). Pregabalin and
Gabapentin are included in the group Antiepileptics
(NO3A) and in the subgroup Other antiepileptics
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(NO3A X), and Amitriptyline is included in the group
Psychoanaleptics (N06), in the subgroup Antidepressants
(N06A4), while Amitriptyline belongs to the subgroup
Nonselective reuptake inhibitors monoamines (NOGA),
and duloxetine to Other antidepressants (NO6A X).

Combined capsaicin preparations according to the
ATC classification belong to group X-group: Capsaicin
and preparations based on it (M02AB).

A detailed analysis found that pregabalin medications
represented the largest group in terms of the number
of medications, and taking into account the dosage,
it is 100 TN, of which 76% is foreign production
(Fig. 2). The leader in the supply of pregabalin
medications from foreign companies, the number of
which exceeds even domestic production, is India —
28 TN. Slovenia provides 10 TN, Turkey — 6 TN,
Poland — 5 TN, others supply several medications.

Hungary; 3

Croatia; 2
Ukraine; 24

Cyprus; 3

Slovakia; 3
— " Turkey; 6

Germany; 4 Poland; 3

Greece; 3

Slovenia; i(,_/ \Llndia; 28

|
Poland; 5

Fig. 2. Segmentation of medications of pregabalin
by country of manufacture in the pharmaceutical
market of Ukraine (2023)

Pregabalin medications are produced mainly in the
form of capsules with different amounts of the active
pharmaceutical ingredient. It has been established that
a wide range of pregabalin dosages is available on the
Ukrainian market, but mainly these are medications with
a pregabalin content of 75 mg, 150 mg, and 300 mg.
That is medications with different dosages of pregabalin
are registered, which is important considering the side
effects of the medication for the possibility of minimizing
the dose of the medication.

Two Ukrainian manufacturers (PJSC “Darnitsa”,
LTD “Zdorovye Narody”) have registered pregabalin in
the oral solution form, 20 mg/ml in 100 ml or 200 ml
bottles, but in fact they are not available in pharmacies.

14 TN Gabapentin are registered. Gabapentin
produced in the capsules of 400 mg, 300 mg and 100 mg
of different packaging (No. 10 — No. 100). Ukrainian
manufacturers: JSC “Farmak” produces 3 TN and
1 TN each are being produced by PJSC “Technolog”, GC
“Pharma Start” and GC “Kusum Pharm”, which carries
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out secondary packaging, quality control and release
of a series of Indian products in bulk. Three foreign
manufacturers supply gabapentin to the Ukrainian
pharmaceutical market from India (4 TN), Canada
(3 TN) and Hungary (1 TN).

Duloxetine medications (26 TN) on the market of
Ukraine are mainly of foreign production, with India
(8 TN) being the leader in supply, Bulgaria and Turkey
supplying 4 TN each, and other countries (Poland,
Slovenia, Spain, Cyprus) presenting to the market 2 TN
each. The domestic enterprise JSC ““Farmak™ carries
out packaging from the bulk manufacturer Laboratorios
Normon, S.A., (Spain). Duloxetine is produced in the
form of gastro-resistant capsules, enteric-dissolving
tablets/capsules, and modified-release capsules with a
dosage of 30 mg or 60 mg in various packaging.

Amitriptyline medications (5 TN) in the form of coated
tablets of 25 mg, No. 25; No. 50; No. 100 is produced
by two domestic enterprises (PJSC “Technolog”, LTD
“Zdorovye Narody”) and one pharmaceutical enterprise
in Denmark. Production of injection solution, 10 mg/ml,
2 ml in ampoule No. 10 is duplicated by LTD “Zdorovye
Narody” and LLC Pharmaceutical company “Zdorovye”
(Ukraine).

Capsaicin as a monopreparation is not registered in
Ukraine, but there are combined medications for external
use based on it, only domestically produced. In addition,
pharmaceutical enterprises duplicate two medications.
Thus, Espol ointment of 30 g in tubes is produced by JSC
“Lubnypharm” and PJSC “Chervona Zirka” Chemical
& Pharmaceutical plant”, and tincture of capsicum in
bottles of 50 ml is produced by PJSC “FITOFARM” and
PJSC Pharmaceutical Factory “Viola”.

In order to establish the actual availability of the
specified medications, we checked the actual availability
of these medications in Ukrainian pharmacies (according
to information on www.tabletki.ua and www.liki24.com).
It was established that a significant part of the registered
range of medications is missing. Domestic medications
are available in a higher percentage (86.7%) than foreign
ones (46.7%), which implies ensuring the stability of
treatment with appropriate medications. There is also
a line of medications with different dosages, which is
important for this group of medications.

Conclusions.

1. The currentlegislation of Ukraine allows doctors
to use modern international clinical guidelines for
the treatment of diabetes. Moreover, in 2023, the
Guidelines “Diabetes Melitus” were adopted and the
Unified clinical protocol for T1D was updated. At
the same time, the Unified Clinical Protocol for T2D
approved in 2012 continues to operate. In this Protocol
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the pharmacotherapy of the painful form of DPN
was specified, in addition to symptomatic therapy,
pathogenetic therapy is recommended. Taking into
account the new medications and modern research, it
is advisable to update the Ukrainian clinical protocol
for T2D with regard to DPN therapy.

2. Based on the analysis of the guidelines,
medications for the treatment of the painful form of
DPN have been determined. Medications containing
4 INN names are registered on the pharmaceutical
market of Ukraine: pregabalin (100 TN), gabapentin
(14 TN), duloxetine (26 TN), and amitriptyline (5
TN). Almost all identified medications belong to
group N — Medications acting on the nervous system,
NO3 - antiepileptic medications. Tapentadol is not
registered in Ukraine, capsaicin is not registered as
a monopreparation, but combined medications for

external use based on it are available on the market
(4 TN).

3. The largest part of the range of specified
medications registered in Ukraine supplied by foreign
manufacturers, the leaders of which are India, Slovenia,
Turkey, and Poland.

4. Part of the registered medications for the
symptomatic therapy of DPN is absented in
pharmacies. Comperative analisis has shown that
significantly higher percentage Ukrainian producers’
medications (86.7%) than foreign medications
(48.7%), which implies ensuring the stability of
treatment with appropriate medications.

5. The study showed that in Ukraine there are
medications for the treatment of painful DPN
(excluding tapentadol) are registered and presented
with a sufficient dosage line, which is important for
minimizing the pharmacological burden on the patient.
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ABTOpH 3asIBJISIOTH MPO BiACYTHiCTh KOHJIIKTY iHTepeciB.

BHecok aBTOpiB:

Haoitiwna do peoaxyii 18.01.2023
Ipuiinama oo opyxy 02.02.2023

Baacenko 1.O. — ixest nocuimkeHHs, TU3aiiH OCIIHKEHHS, aHaNi3 JTiTepaTypH, 30ip JaHUX, po3poOKa peKOMEeHAIIH, HAITCAHHS

Ta KOPEKIIisl CTaTTi, BUCHOBKH, aHOTALIii;

ManbkoBebkuii B.M. — nu3aiin nocmimkeHHs, po3podKka peKoMeHallii, KOPEKLisi CTaTTi, BACHOBKHY;

Monammnenko O.0. — anai3 JiTeparypH, BUCHOBKH, aHOTAIIIi.

EsekTpoHHa aapeca Juisi JUcTyBaHHs: vlasenkoirynaS@gmail.com
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