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Abstract

The article presents a methodology and results of developing diagnosis related groups (DRGs) for the cases of healthcare provided with
the use of radiotherapy and chemoradiotherapy for malignant neoplasms in Russian Federation. A key element of the methodology is
the standardized module of healthcare (SM) which allows calculating the tariffs for medical care in accordance with clinical guidelines.
As a result of the application of the new methodology, in 2019, changes were made to the DRG model in terms of payment for radio-
therapy and chemoradiotherapy. The changes included developing 10 DRGs for in-patient radiotherapy and 10 DRGs in day hospital;
7 DRGs for in-patient chemoradiotherapy and 5 DRGs in day hospital. New classification criteria have been introduced into the DRG
model for attributing the case to a certain DRG, in addition to the medical service used before. The number of fractions became a new
criterion for radiotherapy, the number of fractions and the international non-proprietary name of the drug were proposed for chemo-
radiotherapy. A wider range of DRG's weight coefficients was calculated, which allows more differentiated reimbursement of the costs
of medical care provided by medical organizations depending on the method and the regimen used.
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Peslome

B cTatbe npeacTaBneHbl MeTOAMKa 1 pe3ynbTaTbl POPMUPOBAHNA KNNHNKO-CTaTucTudeckunx rpynn (KCM) ana onnatbl ciyyaes rocnutannsa-
Ln Npvi NPOBEAEHNM JTYYEBOW U XMMIOJTyYEBOM Tepanum 60/1bHbIM CO 3/10KaYeCcTBeHHbIMY HOBoobpasoBaHuamMu. KCI cpopmrpoBaHbi B pe-
3ynbTaTe pacyeTa 3aTpaT Ha OKa3aHue MeAVLIMHCKON MOMOLLM Ha OCHOBE CTaHAAPTV3MPOBaHHbIX MOAYyNel MeJULMHCKO NMOMOLUM, KOTOpble,
B CBOIO Ouepe/ib, COOPMUPOBaHbI CXOAA U3 KNMHUYECKNX peKoMeHAauun. B pesynbrate npriMeHeHNA HOBO METOAMKMN BHECEHbBI U3MEHEHUA
B mogenb KCI 2019 r. B yacTu onnaTbl ly4eBOM 1 XMMMONy4YeBoi Tepanum: BMecTo Tpex KCI, cyuiectBoBaBLIMX paHee, chopmmpoBaHo no 10
KCT pna nyyeBon Tepanuu B yCNOBUAX KPYFIOCYTOYHOrO U IHEBHOrO CTaumoHapa; 7 KCI ana xMMunonyyeBon Tepanum B yCNOBUAX KPYrnocy-
TOYHOro cTaumoHapa n 5 KCI' ansa xumunonyyeson Tepanum B YCJI0BUAX AHEBHOTO CTalmoHapa. B moaenb KCI BBeaeHbl HOBbIE, AOMONTHUTENb-
Hble K MeAULIMHCKOW YCyre, UCMOb30BaHHON paHee, KnaccudrikauoHHbIe KpUTepun, MO3BOMALLE OTHECTY Clyyal rocnutanusauum K KCI:
ANA Ny4YeBON Tepanuu — KoNmyecTso GpaKLvn, AnA XMMMNOYUYEBOW — KOIMYECTBO GpakLmnii 1 MexyHapoAHOe HenaTeHTOBaHHOE HauMeHO-
BaHVe JlekapCTBEHHOTO Npenapata. YBenuyeH AranasoH koadguumeHTos 3aTpatoemkocTu KCI, uto no3sonset 6onee anddepeHLMpoBaHHO
BO3MeLLaTb MeULIMHCKMM OpraHu3aLaAM 3aTpaThbl 38 OKa3aHHYI0 MEeAVLIMHCKYIO MOMOLLb B 3aBUCMMOCTY OT MPOBOAVIMOrO METOAA U peXnma
NyYeBON UM XMMMNOJTYyYeBOIA Tepanuu.

KnioueBble cnoBa: iyyeBas Tepanuia, XMMUOyYeBas Tepanis, KNMHNKO-CTaTUCTUYECKIME FPYNMbl, CTAaHAAPTU3MPOBaHHBIN MOAYIb, KNMHN-
yeckune pekomeHAaL Uy, CTaHAAPTbI MeULIMHCKON MOMOLL.
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Biomedical Photonics. — 2019. - T. 8, N2 4. — C. 36-46. doi: 10.24931/2413-9432-2019-8-4-36-46

KonTtakTbi: Jlegosckux t0.A., e-mail: jledovskih@gmail.com

Introduction

According to the legislation in the field of healthcare
in the Russian Federation (RF), medical care must be pro-
vided on the basis of clinical recommendations [1]. Cur-
rently, payment for specialized medical care provided
in a round-the-clock and day hospital at the expense
of compulsory medical insurance (CHI) is effected for a
case of hospitalization pertaining to a group of diseases,
including the diagnosis-related group (DRG). The DRG-
based payment method is used in most of the Russian
regions.

In 2018, the DRG intended for payment for antitumor
drug therapy of solid tumors in adults was significantly
changed; a method was used that allows for bringing
the rates for paying for medical care in accordance with
clinical recommendations through standardized mod-
ules (SM) of medical care [2]. However, the DRG for pay-
ments for medical care connected with radiation therapy
has not changed since the development of the group:
for both round-the-clock (since 2013) and day hospitals
(since 2016), there were only three DRGs, and assign-
ment to them was based on the type of service provided,
encoded in accordance with the nomenclature of medi-
cal services. A small variation in the relative cost-inten-
sity coefficients (CIC) of DRG did not allow for adequate
payment for resource-intensive radiation therapy. In this
regard, it was necessary to review the DRG in order to
align the rates with clinical recommendations, which
should contribute to a more equitable reimbursement
of expenses of medical organizations that provide care
for cancer. The purpose of this work was to form DRGs
for payment for radiation and chemoradiation therapy,
based on clinical recommendations.

BIOMEDICAL PHOTONICS T.8,N24/2019

Materials and methods

Coordination of DRG with clinical recommendations
was carried out by creating SMs for cases of hospitaliza-
tion for the purpose of radiation and chemoradiation
therapy and calculating the cost of medical care based
on them, followed by attributing cases with a similar cost
to a single DRG.

The method of forming DRGs on the basis of clinical
recommendations with the use of SMs developed by the
FSBI“Center for Expertise and Quality Control of Medical
Care” of the Ministry of Health of Russia [3], includes 4
stages:

1. The development of SMs containing complexes
of medical interventions used to provide medical
care with a certain method and mode of radiation
or chemoradiation therapy in the case of hospi-
talization in a round-the-clock or day hospital.

2. The estimation of the expected number of hospi-
talizations to the round-the-clock and day hospi-
tals for radiotherapy and chemoradiotherapy on
a national scale.

3. SM-based calculation of hospitalization costs
with the use of each method and radiation or
chemoradiation therapy.

4. DRG formation.

SMs at the first stage are formed in the case of hospi-
talization of a patient with a specific malignant neoplasm
for radiation or chemoradiotherapy by a certain method
and in a certain mode. The structure of SMs corresponds
to the standard structure of medical care approved by
order of Ministry of Health of Russia: SMs included lists
of the medical services used, medicines and medical sup-
plies, with indication of frequency and number of admin-
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istrations within the same hospitalization [4].

SM development was based on the following:

e 35 clinical recommendations for solid tumors in
adults approved by the Association of Oncolo-
gists of Russia (AOR) at the time of the work (from
June to September 2018), which described the
methods and modes of radiation or chemoradia-
tion therapy (Table 1);

e the procedure for providing medical care in the
“Oncology” profile [5],
medical services nomenclature [6],
the state register of selling price limits [7],

e statistical data on the incidence of malignant tu-
mors in 2017 [8].

The SM was formed with due consideration of the
method of radiation therapy described in the clinical
recommendations: remote (conventional or conformal),
contact (intrastitial or intracavity) or radionuclide thera-
py, as well as of the equipment necessary for radiother-
apy (X-ray devices, gamma-ray devices, linear electron
accelerators).

The number of hospitalizations for radiotherapy and
chemoradiotherapy is predicted at the second stage by
constructing and processing decision trees that sche-
matically represent the management options for patients
with a certain malignant neoplasm. The tree nodes con-
tain signs that influence the choice of patient manage-
ment tactics; they were determined for each malignant
neoplasm type based on clinical recommendations. The
frequency of each treatment option was determined by
expert oncologists and radiotherapists. The number of
patients to be treated was calculated based on statistical
data on the incidence of malignant tumors [8].

The cost of hospitalization for radiation or chemora-
diotherapy by a specific method and in a specific mode
is calculated at the third stage based on the developed
SMs. The cost of the case is formed from the sum of the
costs of medical services, medicines and therapeutic
food indicated in the SM, and included the salary ex-
penses (doctors, nurses and other medical personnel and
specialists with higher and secondary medical education
involved in the provision of medical care, and adminis-
trative and general support personnel of the institution)
and other direct and indirect costs of the medical organi-
zation. Based on the actual data on the current practice
in the Russian regions, the estimated expected number
of hospitalizations was distributed according to the con-
ditions for the provision of actual medical care: 65% of
cases were attributed to the conditions of a 24-hour hos-
pital and 35% to a day hospital.

The formation of the DRG at the fourth stage was
performed by dividing the SM covering a certain group
of radiotherapy and chemoradiotherapy methods into
subgroups and then combining subgroups with a simi-
lar cost in the DRG, based on the calculated cost of the

corresponding SM and the number of hospitalizations
received for it. The clinical parameters that characterize
the methods and modes of radiation or chemoradiation
therapy were determined, allowing for attributing the
case of hospitalization to the selected subgroup. These
clinical parameters are proposed as classification criteria
for assigning a case of hospitalization to a DRG.

Based on the estimated number of hospitalizations
included in the DRG and their cost, the weighted average
cost of each DRG in rubles was calculated and converted
to the cost-intensity coefficient (CIC) by dividing by the
base rate equal to 20,911.95 rubles for a 24-hour hospital
and 11,629.43 rubles for a day hospital.

Results

Based on 35 clinical recommendations, 245 SMs for
radiotherapy and 275 SMs for chemoradiotherapy were
created. All but three of the SMs described hospitaliza-
tion in both round-the-clock and day-care settings. The
remaining 3 SMs, for radioiodotherapy, radioiodine abla-
tion and intracranial radiotherapy, have been developed
only for round-the-clock hospitalization, as these meth-
ods may not be used in a day hospital.

To determine the expected number of hospital ad-
missions, 35 decision trees were constructed, one for
each clinical recommendation. For example, figure 1
shows a fragment of the decision tree related to stom-
ach cancer.

Based on the methods used, which are characterized
by different resource consumption, the developed SMs
for radiation therapy are divided into 4 groups of meth-
ods: remote, conformal, contact and radionuclide thera-
py. SMs for chemoradiotherapy are divided similarly, but
according to three groups of methods (Table 2).

Within the groups of radiotherapy and chemoradio-
therapy methods, subgroups are identified that are char-
acterized by economic homogeneity, with due account
for the distribution of the number of hospitalization
cases.

SMs related to the conditions of a 24-hour hospital,
developed for conformal teletherapy, were classified into
5 subgroups (Fig. 2), and for conventional therapy, radio-
nuclide therapy, and contact radiotherapy, into 3, 2, and
1 subgroup, respectively.

For teletherapy methods, the number of fractions
became the clinical parameter that allows for attributing
the case of hospitalization to the selected subgroup; for
radionuclide therapy, this factor is the INN of a radiophar-
maceutical drug; for chemoradiotherapy methods, two
parameters are used: the number of fractions and the
INN of the antineoplastic drugs, or a combination of INNs
of the antineoplastic drugs. The list of INNs of antitumor
drugs or their combinations was formed on the basis of
information about antitumor drugs included in the SM of
chemoradiotherapy (Table 3).
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Ta6nuual

MepeueHb KAMHUUYECKUX PEKOMEHAALMUI, BKAKOUEHHBIX B paboTy no ¢opmuposaHuto CM AAl METOAOB M PEXUMOB AYUYEBOM U

XUMUOAYUYEBOW Tepanuu

Table 1

List of the clinical guidelines used for the developing SM for methods and regimens of radiotherapy and chemoradiotherapy

10

11

12

13

14

15

16

17

18

HanmeHoBaHMe KNMHN4YECKOoN

pekomeHgaunmn

Pak nuiiesopa
Esophageal cancer

Pak »enyaka
Gastric cancer

Pak nogxenynouHom xenesbl
Pancreatic cancer

Pak npAmoin Knwkm
Rectal cancer

Pak wutoBraHOM xenesbl
Thyroid cancer

Pak roptanu
Cancer of the larynx

Pak wenkn matkn
Cervical cancer

Pak Tena matkn
Uterine corpus cancer

Pak npepcratenbHom »enesbl
Prostate cancer

Pak moueBoro ny3bips
Bladder cancer

MenaHoma Koxu
Skin melanoma

Pak Ko»k1 6a3a/IbHOKIETOYHbIN
VI MJIOCKOK/IETOUHbII

Basal cell and squamous cell skin carcinoma

Pak monoyuHo »kenesbl
Breast cancer

Pak nerkoro
Lung cancer

Pak neueHnn
Liver cancer

Pak »kenueBbIBOAALMX NyTel
Hepatobiliary cancer

Me3oTennoma nnespbl
Pleural mesothelioma

Onyxonu cpepocTeHna n cepaua
Mediastinal mass and cardiac tumor
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19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

HanmeHoBaHMe KNNHN4YECKOWN

pekomeHaaunn

Pak Tpaxen
Tracheal cancer

Onyxonu CIIIOHHbIX Xerne3
Salivary gland tumors

Pak roptaHornoTkm
Cancer of the hypopharynx

Pak ry6bl
Cancer of the lip

Pak HocornoTkum
Cancer of the nasopharynx

Pak nonoctu Hoca 1 MPUAATOYHbIX Masyx
Cancer of nasal cavity and paranasal sinuses

Pak potornotku
Cancer of the oropharynx

[110CKOKNETOUHbIV paK BY/bBbl
Squamous cell vulvar cancer

MNOCKOKNETOUHbBI paK BRaraauiia
Squamous cell vagina cancer

Pak nonoBoro uneHa
Penile cancer

[epMVHOreHHble ONYXONn Yy MYXUNH
Germ cell tumors in men

[NOCKOKNETOUHbIN PaK aHaJIbHOro KaHana,
aHaJIbHOro Kpas, NnepriaHanbHON KOXK
Squamous cell cancer of anal canal, anal margin,
perianal skin

KapunHoma Mepkens
Merkel cell carcinoma

3/710KayeCcTBEHHbIE OMYXOMN KOCTEN
Malignant bone tumors

CapKOMbI MAFKUX TKaHewn
Soft tissue sarcoma

[epBUYHbIE OMYXONV LIEHTPASIbHON HEPBHOW
cucTeMbl
Central nervous system primary cancer

MeTacTaTnueckoe nopakeHue rofiloBHOro Mo3ra
Central nervous system metastatic tumor
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KoHTakTHasA nyyeBas Tepanua (BKJIlOYaeT BHYTPUTKAHEBYIO U BHYTPUMOMOCTHYIO TEpPanuio)
Brachytherapy (including interstitial and intracavitary therapy)

PapvoHyknvpaHas Tepanua
Radionuclide therapy

JucTaHUMOHHasA NyyYeBasn Tepanusa KOHBEHLMOHaNbHaA B COYETaHUM C MPOTMBOOMYXOJIEBOIA
neKapcTBeHHON Tepanuven (BKNOYaeT Tepanumio Ha raMma-annaparbl, IMHENHbIe yCKopUTenm
SN1EKTPOHOB)

Conventional external-beam radiotherapy in combination with chemotherapy (including therapy
using gamma-ray machines, linear electron accelerators)

Xummnonyyesas Tepanua  KoHdopMHaa AMCTaHLMOHHAA Tepanua B COYETaHUN C NPOTMBOOMYXOJIEBO JIeKapCTBEHHOW
Chemoradiotherapy Tepanueii (BKntouaeT TexHonoruu IMRT, IGRT, VMAT)
Conformal external-beam radiotherapy in combination with chemotherapy (including IMRT, IGRT,
VMAT technologies)
KoHTaKTHas niyyeBas Tepanusa B COMETaHUN C MPOTMBOOMYXOJIEBOV JIeKapCTBEHHOW Tepanuei
(BKNIIOY@ET BHYTPMMNONIOCTHYIO Tepanuio)
Brachytherapy in combination with chemotherapy (including interstitial and intracavitary therapy)

Ta6nuua 2
MepeueHb rpynn MeToAOB AyYeBOM U XMMUOAYUEBOMW Tepanuu
Table 2 —
List of groups of radiotherapy and chemoradiotherapy methods yd
LLI
Bupg npoTnBoonyxoneBon E
Tepanuun lpynnbl MeToAO0B NNy4YeBoll U XMMUOSY4eBOI Tepanuu L
[ncTaHUMOHHan NyyeBas Tepanusa KOHBEHLMOHaNbHas (BKITIOUYaeT Tepanuio Ha %
peHTreHoTepaneBTMYECKMX anmnapaTax, ramMma-anmnaparbl, IMHEHble YCKOPUTENUN 3N1EKTPOHOB)
Conventional external-beam radiotherapy (including therapy using X-ray machines, gamma-ray <
machines, linear electron accelerators) E
Jlyuesas Tepanus KoHdpopmHasa ancTtaHumoHHana Tepanua (BkntoyaeT TexHonorun IMRT, IGRT, VMAT) LLl
Radiotherapy Conformal external-beam radiotherapy (including IMRT, IGRT, VMAT technologies) 24(
@)
T
|_
—1
<
L
I

IMRT - nyyeBas Tepanua ¢ MOAYIMPOBaHHOW MHTEHCUBHOCTbIO / intensity-modulated radiation therapy
IGRT - nyueBas Tepanua c Bu3yanbHbIM KOHTponem / image-guided radiation therapy
VMAT - poTaumoHHoe 06beMHO-MOfyNMpoBaHHoe obyyeHne / volumetric modulated art therapy
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Tepanun No CTaHOApTH3MPOoBaHHOMY Mogynto, py0./Average cost of medical care for conformal
radiotherapy according to the standardized module, RUB

Konuuecteo cnyvaes/Number of cases

Puc. 2. OnpeaeneHve noarpynn MeToA0B Ny4eBOW U XMMUOJTyHEBOM Tepanuu Ha npumepe KOHGOPMHOW ANCTAHLIMOHHOW Jly4eBOMn
Tepanuu, NPOBOAMMOM B YCIOBUSIX KPYITIOCYTOYHOrO CTaLMoHapa

Fig. 2. Determination of the subgroups of radiotherapy and chemoradiotherapy methods by the example of conformal external-beam
radiotherapy conducted in a full-time hospital
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Ta6Gnuua 3

MepeueHb MeXAYHapPOAHbIX HENAaTEHTOBaHHbIX Ha3BaHWUM
AeKapCTBEHHbIX NpenapaToB U UX COYETaHUN, UCNOAb3Ye-
MbIX NpU GOPMUPOBAHUN KAUHUKO-CTATUCTUUECKUX Tpynn
Table 3

List of drugs and their combinations used for developing

diagnosis related groups (according to their international

non-proprietary name)

n MHH nekapcTBeHHbIX NpenapaToB 1 NX COYeTaHWI

1 JokcopybuuunH
Doxorubicin

2 KaneunTabuH
Capecitabine

3 Kap6onnaTtuH
Carboplatin

4 MuToMULMH + KaneunTabuH
Mitimycin + Capecitabin

5 MutomnumH + pTopypauun
Mitomycin + Fluorouracil

6 MaknuTtakcen + KapbonnaTuH
Paclitaxel + Carboplatin
Temo3zonomung

7 .
Temozolomide

8 TpacTty3ymab
Trastuzumab

9 TpacTy3ymab + neptysymab
Trastuzumab + Pertuzumab
OTopypauun

10 .
Fluorouracil

1 LleTykcuma6b
Cetuximab

12 Linknodpocdammp + nokcopybrumnH + uucnnatvH
Cyclophosphamide + Doxorubicin + Cisplatin

13 LUncnnatnH
Cisplatin

14 LincnnatvH + pnouetakcen
Cisplatin + Docetaxel

15 LincnnatvH + kaneunTtabux
Cisplatin + Capecitabine

16 Lincnnatun + ¢ropypaumn
Cisplatin + Fluorouracil

17 STtono3ung + uucnnaTuH

Etoposide + Cisplatin

MHH - mexpayHapofHoe HenaTeHTOBaHHOe Ha3BaHune

In the next stage, some subgroups from different
groups of methods were combined into one DRG based
on the similar cost.

For methods of remote conventional radiotherapy,
including therapy on X-ray devices, gamma-ray devices,
linear electron accelerators, 3 DRGs were formed for ra-
diotherapy in round-the-clock and day hospitals with a
range of fractions up to 5 (inclusive), from 6 to 20 and
more than 21 (inclusive).

For conformal remote radiotherapy, including IMRT,
IGRT, and VMAT technologies, 5 DRGs were formed for
round-the-clock and day hospitals with a range of frac-

tions up to 7 (inclusive), 8 to 10, 11 to 20, 21 to 32, and
more than 33 (inclusive).

Contact radiotherapy, which includes intra-cavity
and intra-tissue therapy, is combined with radionuclide
therapy, which places radioiodotherapy and radioiodine
ablation and strontium chloride therapy [#°Sr], into the
same DRG for both round-the-clock and day-care hos-
pitals. Interstitial radiation therapy, radioiodine therapy
and radioiodine ablation were included only in the DRG
for 24-hour hospital.

The two remaining radionuclide therapies (samarium
oxabifor [*3Sm] and radium chloride [**Ra]) are com-
bined into one DRG due to the higher cost.

For methods of chemoradiotherapy with a combina-
tion of remote conventional radiation therapy with anti-
neoplastic drugs (with the exception of Temozolomide,
Cetuximab and a combination of Trastuzumab and Pertu-
zumab), 2 DRGs were formed for a 24-hour hospital with
arange of fractions of up to 29 (inclusive) and more than
30 (inclusive) and one DRG for a day hospital (without a
division by the number of fractions).

In respect of the combination of conformal remote ra-
diotherapy with antitumor drugs (with the exception of
Temozolomide, Cetuximab, a combination of Trastuzum-
ab and Pertuzumab), 2 DRGs were formed for a 24-hour
hospital with a range of fractions up to 29 (inclusive) and
more than 30 (inclusive), and one DRG for a day hospital
(without division by the number of fractions).

Methods of remote radiotherapy in combination with
Trastuzumab and Pertuzumab are combined into a sin-
gle DRG for both round-the-clock and day-care hospitals,
regardless of the method of radiation therapy and the
number of fractions, since the calculated cost of hospital-
ization for the SM was largely determined by the cost of
antineoplastic medications.

Similarly, methods of remote radiotherapy in combi-
nation with temozolomide or cetuximab were also com-
bined into a single DRG for both round-the-clock and
day-care hospitals, regardless of the method of radio-
therapy and the number of fractions.

Based on the results of the work performed, the DRGs
were established, and the corresponding CICs were cal-
culated:

o for payments for radiation therapy, 10 DRGs of a

round-the-clock hospital and 10 KSG of a day hos-
pital (Table 4);

e for payments for chemoradiotherapy (radiation
therapy in combination with drug therapy), 7
DRGs of a round-the-clock hospital and 5 DRGs of
a day hospital (Table 5).

Clinical parameters that characterize methods and
modes of radiation or chemoradiation therapy were in-
troduced as additional classification criteria for previous-
ly used medical services encoded in accordance with the
nomenclature, which made it possible to refer the case
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Ta6nuua 4
KAMHUKO-CTaTUCTUUECKME TPYNNbl AAA AYy4EBOKW Tepanuu No yCAOBUAM OKa3aHUA MEAULIMHCKOM NOMOLLM C YKa3aHWeM Koadh-
pULMEHTOB 3aTPATOEMKOCTH —
Table 4 Z
Diagnosis related groups and their weight coefficients for radiotherapy conducted in full-time and day hospitals 0
OnucaHue B paciindpoBLiIKe Metopa n pexxum nyueBon Tepanumn ‘ K3 E
KpyrnocyTouHblin cTaumoHap 2
Full-time hospital -
JlyuyeBas Tepanusa (ypoBeHb 1)  KoHBeHUManbHaa AncTaHUMOHHasA nyyeBan Tepanus (1-5 dpakuyuin) 104 <
Radiotherapy (level 1) Conventional external-beam radiotherapy (1-5 fractions) ! E
JlyueBas Tepanua (ypoBeHb 2)  KoHdopmHaa AncTaHUMOHHaA nyyeBas Tepanua (1-7 dpakuuin) 149
Radiotherapy (level 2) Conformal external-beam radiotherapy (1-7 fractions) ! Ll
KoHTaKTHaA 1 pagnoHyknnaHaa nyyesas Tepanua (pagnonoatepanus, gé
JlyueBas Tepanua (ypoBeHb 3)  paguoriofabnaums, Tepanua CTpoHUMA xnopugom [#Srl) 415 O
Radiotherapy (level 3) Brachytherapy and radionuclide therapy (radioiodine therapy, radioiodine ablation !
therapy, strontium chloride [¥Sr] therapy) E
JlyueBas Tepanua (ypoBeHb 4)  KoHBeHUManbHaa AMCTaHLMOHHaA nyyeBas Tepanua (6-20 dpakuumi) 532 —1
Radiotherapy (level 4) Conventional external-beam radiotherapy (6-20 fractions) ! <C
JlyueBas Tepanusa (ypoBeHb 5)  KoHbopMmHasa AMcTaHUMOHHaA nyyeBad Tepanua (8—10 dpakuuin) 468 %
Radiotherapy (level 5) Conformal external-beam radiotherapy (8-10 fractions) !
JlyueBas Tepanua (ypoBeHb 6)  KoHdopmHaa AncTaHUMOHHaA nyyeBas Tepanua (11-20 dppakuumin) 747
Radiotherapy (level 6) Conformal external-beam radiotherapy (11-20 fractions) !
PapvoHyknuaHasa nyyesas Tepanus (Tepanua camapusa okcabudopom ['*3Sm] v pagua
JlyueBas Tepanua (ypoBeHb 7)  xnopuaom [2Ral) 871
Radiotherapy (level 7) Radionuclide therapy (samarium oxabifor ['**Sm] therapy and radium chloride [***Ra] !
therapy)
JlyueBas Tepanua (ypoBeHb 8)  KoHBeHLManbHaa AMCTaHLMOHHaA nyyeBas Tepanua (bonee 21 dppakuuii) 942
Radiotherapy (level 8) Conventional external-beam radiotherapy (more than 21 fractions) !
JlyyeBas Tepanusa (ypoBeHb 9)  KoHbopMmHasa AMCTaHUMOHHaA nyyeBas Tepanua (21-32 dppakumin) 1287
Radiotherapy (level 9) Conformal external-beam radiotherapy (21-32 fractions) ’
JlyueBas Tepanua (ypoBeHb 10) KoHdopmHaa ancTaHLMOHHasA nyyeBas Tepanua (bonee 33 dppakuuin) 19.73
Radiotherapy (level 10) Conformal external-beam radiotherapy (more than 33 fractions) !
[lHeBHO cTayMoHap
Day hospital
JlyuyeBas Tepanus (ypoBeHb 1)  KoHBeHUManbHaa AUCTaHUMOHHas nyyeBas Tepanua (1-5 dpakuuia) 106
Radiotherapy (level 1) Conventional external-beam radiotherapy (1-5 fractions) !
JlyueBas Tepanua (ypoBeHb 2)  KoHdopmHas AnCTaHLMOHHaA nyyeBas Tepanua (1-7 dpakumin) 183
Radiotherapy (level 2) Conformal external-beam radiotherapy (1-7 fractions) !
JlyueBas Tepanua (ypoBeHb 3)  KoHBeHUManbHaa AMCTaHLMOHHaA nyyeBas Tepanua (6-20 Gpakumin) 231
Radiotherapy (level 3) Conventional external-beam radiotherapy (6-20 fractions) !
KoHTaKTHas 1 pafnoHyKnaHas JlydyeBas Tepanus (Tepanus CTpoHLmA xnopuaom [#Sr])
gg;ii??]ﬂe;epagemceﬁYBOBeHb 4 Internal radiotherapy and radionuclide therapy (radioiodine therapy, radioiodine 2,84
Py ablation therapy, strontium chloride [¥Sr] therapy)
JlyueBas Tepanua (ypoBeHb 5)  KoHdopmHaa ancTaHLUMOHHasA nyyeBas Tepanua (8—10 ¢ppakuuin) 416
Radiotherapy (level 5) Conformal external-beam radiotherapy (8-10 fractions) !
JlyueBas Tepanusa (ypoBeHb 6)  KoHBeHUManbHaa AUCTaHUMOHHasA nyyeBasn Tepanua (6onee 21 dpakuuin) 45
Radiotherapy (level 6) Conventional external-beam radiotherapy (more than 21 fractions) !
JlyueBas Tepanua (ypoBeHb 7)  KoHdopmHaa AncTaHUMOHHaA nyyeBas Tepanua (11-20 dppakuuin) 631
Radiotherapy (level 7) Conformal external-beam radiotherapy (11-20 fractions) !
JlyueBas Tepanua (ypoBeHb 8)  KoHbopMmHasa AMCTaHUMOHHaA nyyeBad Tepanua (21-32 ¢ppakumi) 1119
Radiotherapy (level 8) Conformal external-beam radiotherapy (21-32 fractions) !
PapguoHyknupHas nyyeBas Tepanua (Tepanua camapusa okcabudopom [*3Sm]
JlyueBas Tepanua (ypoBeHb 9) 1 pagusa xnopuaom [°Ral) 15.29
Radiotherapy (level 9) Radionuclide therapy (samarium oxabifor ['**Sm] therapy !
and radium chloride [**Ra] therapy)
JlyueBas Tepanua (yposeHb 10) KoHdopmHaa ancTaHLMOHHasA nyyeBas Tepanua (bonee 33 dppakuuin) 17.42
Radiotherapy (level 10) Conformal external-beam radiotherapy (more than 33 fractions) !
K3 - koadpduumeHT 3aTpaTtHOCTH
DRP - diagnosis related group
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Ta6nuua s

KAMHUKO-CTaTUCTUUECKME rPYNMbl AAA XMMUOAYUEBOW Tepanuu (\yueBas Tepanus B COUETaHWU C A€KapCTBEHHOMW Tepanuein)
no yCAOBUAM OKa3aHWUA MEAULMHCKOW MOMOLLM C yKa3aHUueM KO3pPpULIMEHTOB 3aTPaToeMKOCTU

Table 5

Diagnosis related groups and their weight coefficients for chemoradiotherapy (radiotherapy in combination with chemo-
therapy) conducted in full-time and day hospitals

OnucaHue B paclunppoBLKe

JlyueBas Tepanua B coueTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 1)
Chemoradiotherapy (level 1)

JlyueBas Tepanua B coueTaHUN
C NeKapCcTBEHHON Tepanueli (YypoBeHb 2)
Chemoradiotherapy (level 2)

JlyueBas Tepanus B coueTaHUN
C NleKapcTBEHHOW Tepanuei (ypoBeHb 3)
Chemoradiotherapy (level 3)

JlyueBas Tepanua B coveTaHUN C
NeKapcTBeHHOW Tepanuvei (ypoBeHb 4)
Chemoradiotherapy (level 4)

JlyyeBas Tepanuma B coueTaHUn
C NeKapCcTBEHHOI Tepanueii (ypoBeHb 5)
Chemoradiotherapy (level 5)

JlyyeBas Tepanus B cOYETaHNN
C NeKapCcTBEHHON Tepanueli (YypoBeHb 6)
Chemoradiotherapy (level 6)

JlyueBas Tepanusa B couyeTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 7)
Chemoradiotherapy (level 7)

JlyueBas Tepanusa B couyetaHun
C NleKapCTBEHHOW Tepanuei (ypoBeHb 1)
Chemoradiotherapy (level 1)

JlyueBas Tepanua B coyeTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 2)
Chemoradiotherapy (level 2)

MeTop n pexxum ny4yeBoun Tepanumn K3
KpyrnocyTouHbli cTaumoHap
Full-time hospital
KoHTakTHaA nyyeBas Tepanua B COYETaHUV C IEKAPCTBEHHON Tepanmen 385
. S - ,
Brachytherapy in combination with chemotherapy
KoHBeHLManbHaa AucTaHLMOHHaA nyyeBas Tepanua (1-29 dpakumin)
B COYETaHWU C IeKapCTBEHHON Tepanueli (3a NCKtYeHrem
neKapcTBeHHO Tepanuy TEMO30/1I0OMUAOM, LIeTyKCMabom nnuv
TpacTy3ymabom+nepTy3ymabom) 9,47
Conventional external-beam radiotherapy (1-29 fractions) in combination
with chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
KoHBeHUManbHaa AUCTaHUMOHHaA nyyYeBan Tepanua (6onee 30
dpaKumin BKIIOUMTENBHO) B COYETAHUN C NleKapCTBEHHON Tepanuen (3a
UCKIOYEHEeM NIeKapCTBEHHON Tepani TEMO30I0MUAOM, LieTyKCMmabom
nnu Tpactysymabom-+neptysymabom) 10,95
Conventional external-beam radiotherapy (more than 30 fractions) in
combination with chemotherapy (excluding Temozolomide, Cetuximab,
Trastuzumab + Pertuzumab)
KoHdopMHasa fncTaHUMOHHaA nyyeBas Tepanua nyyesas Tepanua (1-29
dpaKLmin) B COYETaHUV C IEKapCTBEHHON Tepanuen (3a UCKIoYeHneM
NneKapcTBeHHO Tepanuyi TEMO30/IOMULOM, LIETYKCUMabom nnu
TpacTy3ymMabom+nepTy3ymabom) 13,16
Conformal external-beam radiotherapy (1-29 fractions) in combination
with chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
KoHdopMHas AncTaHLMOHHaA nyyeBas Tepanua nyyesas Tepanua (bonee
30 dpakunii BKNIOUNTENBHO) B COYETAHNN C TIEKAPCTBEHHOW Tepanuvei (3a
UCKIOYEHNeM NIeKapCTBEHHON Tepanin TEMO30I0MUAOM, LieTyKcMmabom
UNK TpacTy3ymabom-+nepTy3yMmabom) 14,63
Conformal external-beam radiotherapy (more than 30 fractions) in
combination with chemotherapy (excluding Temozolomide, Cetuximab,
Trastuzumab + Pertuzumab)
KoHBeHLUManbHasa 1 KOHGOPMHaA ANCTaHLMOHHAA NyYeBas Tepanus, B
coyeTaHUU C neKapCcTBEHHON Tepanuel TpacTysymabom+nepTysymabom 1917
Conventional and conformal external-beam radiotherapy in combination !
with chemotherapy using Trastuzumab + Pertuzumab
KoHBeHLManbHasa 1 KOHGOPMHasA ANCTaHLMOHHAA NyYeBas Tepanus,
B COYETaHWU C IeKapCTBEHHON Tepanuell TEMO30/1I0MULOM WK
LeTykcrmabom 31,29
Conventional and conformal external-beam radiotherapy in combination
with chemotherapy using Temozolomide or Cetuximab
[IHeBHOW CTauMoHap
Day hospital
KoHTaKTHaA nyyeBas TepanuvaA B COYETaHUN C IEKaPCTBEHHON Tepanuen
. s ; 3,92
Brachytherapy in combination with chemotherapy
KoHBeHLManbHaa AUCTaHLMOHHAA NyyeBas Tepanuva B cCoueTaHnm C
NeKapCTBEHHON Tepanuen (3a NCKNoUYeHVEM NIeKapCTBEHHOW Tepanun
TEMO30JIOMUAOM, LIETYKCMMabom unm Tpactysymabom+nepTysymabom) 749
I

Conventional external-beam radiotherapy in combination with
chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +
Pertuzumab)
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KoHpopMHas ArcTaHUMOHHas JydeBas Tepanvs lyueBas Tepanus
B COYETaHWV C IeKapCTBEHHO Tepanuen (3a NCKIloueHnem

JlyueBas Tepanusa B couyetaHnn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 3)
Chemoradiotherapy (level 3)

NeKapCcTBeHHON Tepanuy TeMO30/0MUAOM, LiIeTyKCUMabom nnu
TpacTy3ymabom+nepTy3ymabom)
Conformal external-beam radiotherapy in combination with

13,98

chemotherapy (excluding Temozolomide, Cetuximab, Trastuzumab +

Pertuzumab)

JlyueBas Tepanua B coueTaHUn
C NleKapCTBEHHOW Tepanuei (ypoBeHb 4)
Chemoradiotherapy (level 4)

KoHBeHLUManbHasa 1 KOHGOPMHaA ANCTaHLMOHHaA NyyeBas Tepanua B
coyeTaHnU C fIeKapCTBEHHO Tepanueit TpacTysymabom+nepTysymabom
Conventional and conformal external-beam radiotherapy in combination
with chemotherapy using Trastuzumab + Pertuzumab

25,11

KoHBeHUmanbHasA n KOH¢0pMHaﬂ ANCTaHUMOHHAaA ny4vyeBasd Tepanna

JlyueBas Tepanus B coyeTaHun
C NeKapCcTBEeHHOW Tepanuen (ypoBeHb 5)
Chemoradiotherapy (level 5)

AUCTaHLMOHHAasA JlyyYeBasn Tepanus B COYETaHNM C IEKaPCTBEHHOW
Tepanven TeMo30/10MULOM U LeTyKCMMabom
Conventional and conformal external-beam radiotherapy in combination

44,65

with chemotherapy using Temozolomide or Cetuximab

K3 - koadpduumeHT 3aTpaTtHOCTH
DRP - diagnosis related group

of hospitalization to the proposed DRG for radiation and
chemoradiation therapy. For radiation therapy, an addi-
tional classification criterion was the number of fractions,
for chemoradiation, the number of fractions and the INN
of the drug, in accordance with the list shown in Table 3.

Discussion

The calculation of the cost of medical care to pa-
tients with malignant neoplasms with radiotherapy and
chemoradiotherapy methods in 2019 allowed us to re-
view the approaches to the formation of DRG used for
billing hospital admissions in the CHI system. The costs
are calculated by processing the SMs created on the ba-
sis of clinical recommendations, thus creating conditions
for solving the task facing the Russian healthcare system,
i. e, the implementation of clinical recommendations in
practice.

As a result of this work, the number of DRGs for radia-
tion therapy in the DRG model 2019 has been increased
compared to the previous year: from 3 to 10, for round-
the-clock and day hospital conditions. CICs underwent
a major revision: if the previous models featured the
spread of 2.0-3.53 for a 24-hour hospital and 3.64-6.42
for a day hospital, in the 2019 model they went up to
1.04-19.73 and 1.06-17.42 for a 24-hour hospital and day
hospital, respectively. DRGs for chemoradiotherapy were
developed, which were absent from the previous ver-
sions of the model. New classification criteria have been
introduced for classifying a case of hospitalization as DRG
in addition to the medical service previously used: the
number of fractions for radiation therapy; the number
of fractions and INN of antineoplastic drugs for chemo-
radiotherapy [9].

The changes made to the DRG model should contrib-
ute to differentiated and more equitable reimbursement
of costs for medical care provided to medical organiza-
tions, depending on the treatment performed. The use

of additional classification criteria will make it possible to
accumulate information about the methods and modes
of radiation and chemoradiotherapy used in actual prac-
tice, and thus improve the approaches to planning the
volume of medical care at the level of the subject of the
Russian Federation. In the future, it will be possible to
compare the actual data on the methods and modes of
radiation and chemotherapy used with expert assess-
ments and use the results of such analysis for the de-
velopment of the DRG model. This information will also
made it possible to evaluate the compliance of the meth-
od and the mode of radiation or chemoradiation therapy
used in the provision of medical care to a specific patient
with clinical recommendations.

The classification of hospital admissions for radio-
therapy as DRG based on the number of fractions is used
in similar DRG classification systems in European coun-
tries, such as Denmark [10] and Germany [5, 6]. However,
DRG models are usually based on the data on the actual
costs incurred by medical organizations [13]. However, in
the Russian Federation, the information about the actual
costs of radiation and chemoradiotherapy is very scarce.
In addition, there is a widespread belief among special-
ists that the current CHI rates are insufficient to meet
the effective clinical recommendations. The proposed
approach is aimed at aligning tariffs with clinical recom-
mendations.

It is obvious that as the clinical recommendations are
updated, a revision of the DRG in terms of payment for
radiation and chemoradiation therapy will be required,
which will continue to maintain the rates for medical care
at a level sufficient to comply with the clinical recom-
mendations.

Conclusion
The 2019 DRG model for paying for radiation and
chemoradiation therapy was formed on the basis of a
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methodology that allows for the alignment of the rates
for payments for medical care with clinical recommen-
dations. The proposed DRG model differs from the pre-
vious ones by the fact that it features a larger number
of groups, includes allocated groups for payment for
chemoradiotherapy, uses new classification criteria (the
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