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and organizational management algorithm
for tuberculosis medical care at the regional level

Andrey A. Kostin' ', Aleksey Yu. Abramov' ', Andrey I. Tsvetkov? ', Dmitry I. Kicha' >

Oleg V. Rukodaynyy' ', Roman S. Goloshchapov-Aksenov' >

'Peoples’ Friendship University of Russia, Moscow, Russian Federation
2Ural State Medical University of the Ministry of Health of Russia, Yekaterinburg, Russian Federation
> Kicha_di@pfur.ru, DX goloshchapov_rs@pfur.ru

Abstract. Relevance. The high incidence, prevalence and mortality in tuberculosis determines the relevance of improving
clinical and organizational processes in terms of algorithmization. The aim of the study was to develop and evaluate the
effectiveness of the clinical and organizational management algorithm for tuberculosis medical care at the regional level.
Materials and Methods. The object of the study (2007—2021) were the tuberculosis medical care system of the Sverdlovsk region,
Russian Federation. The scientific and methodological bases were Department of Health Organization, Drug Supply, Medical
Technologies and Hygiene of the Peoples’ Friendship University of Russia topic SRW Ne 214791-3-000. The development of
the algorithm was carried out on the basis of a scientifically proven universal clinical management system. The epidemiological
tuberculosis author data and of Rosstat in the Sverdlovsk region for 2007—2020 were used — general and structural morbidity,
prevalence, mortality, as well as the number of 3, 4 and 6 groups of dispensary registration of patients. The efficiency of the
algorithm was evaluated by the dynamics of the complex of epidemiological indicators of tuberculosis. Research methods were
applied: content analysis, analytical, statistical, comparative, expert. Significance was assessed using the t-White test. Differences
in the compared parameters were considered significant at p<0.05. Results and Discussion. The effectiveness of the developed
algorithm for managing regional tuberculosis medical care, including the components of needs analysis, systematization,
automation and telecommunications, interdisciplinary integration, resource provision and performance evaluation, was confirmed
by a significant decrease in the Sverdlovsk region for the period 2007—2020 general incidence by 2.05 times (from 119.9 to
51.7 per 100 thousand of the population), the incidence of children 0—14 years old by 1.48 times (from 18.7 to 12.6 per 100
thousand children of the corresponding age), prevalence in the population by 1.8 times (from 258.6 to 143 per 100 thousand
of the population) and mortality from tuberculosis by 2.675 times (from 21.4 to 8.02 per 100 thousand of the population)
(p<0.001). The COVID-19 pandemic (2020—2021) did not worsen the epidemiological situation for tuberculosis in the region.
In 2020, an active form of tuberculosis was detected in 2201 people, which is 16 % less than in 2019 (p<0.05). The prevalence
of epidemiologically dangerous bacillary forms of the disease for the period 2019—2020 decreased by 15.4 %, from 73.2 to 61.9
per 100 thousand population (p<0.05). Conclusion. Clinical and organizational management of tuberculosis medical care based
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on the algorithmization of scientifically evidence processes increases the effectiveness of therapeutic and preventive measures

and the social and epidemiological well-being of the population.
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Introduction

Management of the incidence and prevalence
of infectious diseases, including socially important
tuberculosis, HIV infection and COVID-19, is an
actuality public health problem in all countries of the
world [1—6].

The high prevalence of HIV-associated forms of
tuberculosis, the disability of children and the working-
age population caused by tuberculosis infection, the
high frequency of acute and antibiotic-resistant forms
of the disease determine the relevance of improving
anti-tuberculosis care as a strategy to combat global
socially dangerous phenomena [5, 6].

Management of tuberculosis medical care in a
«manual» mode, through an exclusively analysis of
epidemiological coefficients and mathematical modeling
of tuberculosis measures, is not an effective process.
Most of the developed algorithms for managing the
epidemiological coefficients of tuberculosis are of
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an analytical nature and are not always effective in
practice [7, 8].

Scientifically and practically proven effective
resource technologies, including tuberculosis
vaccination, laboratory and radiation diagnostics, and
treatment of latent forms of tuberculosis, which allow
managing epidemic trends, are used at the regional
level with varying degrees of effectiveness [1, 7—11].

Despite the positive dynamics of the decrease in the
overall incidence, prevalence and mortality associated
with tuberculosis infection in the Russian Federation, the
incidence of tuberculosis in the children’s population and
men of all age groups by 2013 exceeded similar indicators
of European countries by 5 times or more [3—®6].

The Sverdlovsk region is a subject of the Russian
Federation characterized by high rates of incidence
and prevalence of tuberculosis, exceeding the national
average by 1.3—1.5 times. The tense epidemiological
situation with respect to tuberculosis in the Sverdlovsk
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region is due to a number of factors, including high
rates of HIV infection for the period of December 2012
prevalence— 1347.5 cases per 100,000 population,
morbidity— 136.4 cases per 100,000 population,
the presence in the region of a significant number of
institutions of the Main Directorate of the Federal
Penitentiary Service, the social, economic and
geographical characteristics of the region in the national
economic positioning and health care in general [13].

In the context of the observed epidemiological
tension caused by tuberculosis infection, not all risk
factors can be eliminated or their influence weakened.

Management of clinical and organizational
processes based on algorithms has been scientifically
proven in various diseases. The effectiveness of the
developed clinical and organizational systems is widely
presented in the available scientific literature [8, 9, 13].

Strategically effective is the systematic management
of tuberculosis medical care based on the processes of
algorithmization and automation, primarily tuberculosis
dispensaries, a process-oriented approach and efficient
use of resource opportunities available to regional
healthcare [1, 7, 10, 11].

The aim of this study was to develop a clinical and
organizational management algorithm of the regional
tuberculosis medical care and analyze and evaluate
its effectiveness in terms of a set of evidence-based
epidemiological monitoring coefficients.

Materials and methods

The object of a comprehensive milestone study
conducted in 2007—2021 was the system of tuberculosis
medical care in the Sverdlovsk region. The base and
scientific and methodological support was carried out by
the Department of Health Organization, Drug Supply,
Medical Technologies and Hygiene of the Peoples’
Friendship University of Russia in accordance with the
Research topic No. 214791-3-000. The development
of the algorithm was carried out on the basis of a
scientifically proven universal clinical management
system [9]. Epidemiological data on tuberculosis of
Rosstat in the Sverdlovsk region for 2007—2020
were used. The regional indicators of general and
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structural morbidity and prevalence of tuberculosis,
mortality, as well as the number of groups 3, 4 and 6
of dispensary registration of patients with tuberculosis
were studied. The analysis and evaluation of the clinical
and organizational effectiveness of the algorithm was
carried out according to the dynamics of the complex
of epidemiological indicators of tuberculosis. Research
methods were applied: content analysis, analytical,
statistical, comparative, expert. Statistical processing of
the material was carried out on the basis of the Statistica
6.0 package. Significance was assessed using the t-White
test. Differences in the compared parameters were
considered significant at p<0.05.

Results and discussion

The study found high incidence, prevalence and
mortality rates due to tuberculosis in the Sverdlovsk
region, 1.3—1.8 times higher than the average for the
Russian Federation for the period 2008—2012. The
region during the study period is characterized by an
increase in the incidence of children aged 7—14 years
to 46.2 per 100 thousand of the population, a high
proportion of newly diagnosed tuberculosis patients
in the age group of 25—44 years, including those with
lung tissue decay of more than 36 %, and high numbers
of multidrug resistant infections.

To develop an algorithm for clinical and
organizational management in tuberculosis at the
regional level, a model of clinical management at the
level of the health care system was created, which is
shown in Figure 1 (Fig. 1).

Clinical management of tuberculosis at the level
of the health care system and medical organization is
based on the processes of effective clinical practice and
continuing medical education of specialists.

Tuberculosis medical organizations, including
dispensaries, offices and departments, are structural
and functional components of the model of clinical
management of tuberculosis medical care, on the basis
of which a database of epidemiological coefficients is
created and monitoring indicators are introduced, and
the medical, economic, clinical and analytical aspects
of medical care are implemented.
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Fig 1. Clinical management model for tuberculosis medical care

Medical and economic planning, development
of patient routing, interdisciplinary integration,
implementation of indicators for monitoring and
evaluating the effectiveness of tuberculosis medical
organizations, continuous epidemiological and economic
analysis of the effectiveness of tuberculosis activities
and integrated personnel improvement are established
as integral processes of the clinical management model
for tuberculosis at the level of a medical organization.

The role of medical personnel is strategically
important for solving the problems of clinical
management of a complete and objective continuous
formation of a base of the tuberculosis epidemiological
coefficients for evidence-based clinical and economic
monitoring of the effectiveness of tuberculosis medical
organizations at the stage of primary health care, including
outpatient care and rehabilitation and inpatient care.

Based on the universal model of clinical
management, an algorithm for managing regional
tuberculosis medical care has been developed as a
system for integrating evidence-based and proven
best clinical and organizational processes, including
components of analysis, systematization, automation
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and telecommunications, interdisciplinary integration,
resource provision and performance evaluation. The
Clinical and organizational management algorithm of
regional tuberculosis medical care is shown in Figure 2.

The effectiveness of the implementation of clinical
and organizational algorithm for managing regional
tuberculosis medical care is confirmed by the results of
a significant decrease in the Sverdlovsk region for the
period 2007—2020 the overall incidence of tuberculosis
by 2.05 times (from 119.9 to 51.7 per 100 thousand of
the population), the incidence of tuberculosis in children
aged 0—14 by 1.48 times (from 18.7 to 12.6 per 100
thousand children of the corresponding age), prevalence
of the disease in the population by 1.8 times (from 258.6
to 143 per 100 thousand population) and mortality from
tuberculosis in the region by 2.675 times (from 21.4 to
8.02 per 100 thousand population), p < 0.001.

The COVID-19 pandemic (2020—2021) did not
affect the deterioration of the epidemiological situation
for tuberculosis in the region, and reasonably led to an
increase in the number of performed lung examinations
using computed tomography.
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Fig 2. Clinical and organizational management algorithm of regional tuberculosis medical care

Mortality from tuberculosis in 2021 decreased to
7.2 per 100,000 population. In 2020, the active form
of tuberculosis was detected in the population of the
region in 2201 people, which is 16 % less than in 2019
(p<0.05).

The prevalence of the most epidemically dangerous
bacillary forms for the period 2019—2020 decreased by
15.4 %, from 73.2 to 61.9 per 100 thousand population
(p<0.05).

Among the positive epidemiological trends in
tuberculosis in the Sverdlovsk region in 2020 after
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the implementation of the algorithm, the following can
be distinguished:

1. A downward trend in the overall incidence of
tuberculosis. For the period 2019—2020 the overall
incidence of tuberculosis in the region significantly
decreased by 22.5 %, from 66.7 to 51.7 per 100,000
population (p<0.05);

2. The downward trend in the incidence of children
aged 0—14 years, which for the period 2019—2020
significantly decreased by 15.4 %, from 14.9 to 12.6 per
100 thousand children (p<0.05);
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3. The downward trend in the incidence of children
aged 15—17 years, which for the period 2019—2020
significantly decreased by 20 %, from 19 to 15.2 per
100 thousand children (p<0.05);

4. The downward trend in the prevalence of
tuberculosis in the Sverdlovsk region, which for the
period 2019—2020 significantly decreased by 16.3 %,
from 170.8 to 143.0 cases per 100 thousand population
(p<0.05);

5. A downward trend in distribution prevalence of the
most epidemically dangerous bacillary forms, which for
the period 2019—2020 significantly decreased by 15.4 %,
from 73.2 to 61.9 per 100 thousand population (p<0.05);

6. A downward trend in the mortality of the
population of the region from tuberculosis. For the period
2019—2020 tuberculosis mortality in the Sverdlovsk
region decreased from 8.6 to 8.0 per 100,000 population.

The scientific and practical results of a
comprehensive medical and social study, the
introduction of which into the regional health care
system of the Sverdlovsk region confirmed their
scientific and practical significance for improving anti-
tuberculosis care, made it possible to issue author’s
clinical and organizational inventions and protect patents
for industrial designs, presented below:

1. Scheme of the study of patients with pulmonary
tuberculosis dated April 16, 2014, Ne 87962;

2. Scheme of an integrated methodology in
pulmonology and phthisiopulmonology dated February
16, 2014, Ne 87963;

3. Scheme of examination of patients for exercise
therapy in pulmonology and phthisiopulmonology dated
February 16, 2014, Ne 87964,

4. Scheme of the results of the study of patients with
pulmonary tuberculosis in comparison between the main
and control groups dated February 16, 2014, Ne 87965;

5. A set of pages of guidelines «Tactics of selecting
a patient with drug-resistant tuberculosis for a course
of second-line chemotherapy» dated December 27,
2016, Ne 101554;

6. A set of pages of the algorithm «Analysis of
the activities of the tuberculosis dispensary based on
the results of the quarter» dated December 27, 2016
Ne 101556
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7. «Algorithm of medical tactics in detecting
tuberculosis of extra pulmonary localizations of their
high-risk group» dated August 07, 2017, Ne 104472.

Conclusion

Clinical-organizational management using
algorithms underlies the efficiency, safety and
resource thrift of medical care processes. The
choice of a strategy for clinical and organizational
management in tuberculosis is a complex medical
and economic task in the face of the difficulty of
predicting the influence of numerous risk factors for
the development, spread, progression and formation of
drug resistance of tuberculosis infection. The algorithm
for managing regional tuberculosis medical care is
presented as a system for integrating evidence-based
and proven clinical and organizational practices and
processes, including components of needs analysis,
systematization, automation and telecommunications,
interdisciplinary integration, resource provision and
performance evaluation, and as a result, making
adequate management decisions. Analysis of the results
of the development and implementation of an innovative
clinical and organizational management algorithm
for tuberculosis at the regional level testified to its
effectiveness for a sustainable progressive reduction
in the overall incidence, prevalence and mortality
associated with tuberculosis.
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MPOTUBOTYOEPKY/Ie3HOH MOMOII[bIO HAa YPOBHE peroHa. Mamepuaabt u memooblt. O6bekTom ucciepoBanus (2007—2021 rr.)
sIBU/IACh CHICTeMa MPOTHUBOTYOepKysie3HoM oMoty CBep/IoBCKOM obmacTH, 6a3a ¥ HayuyHO-MeTOANYeCKOe COTIPOBOXK/IeHHe
OCYILIeCTBISIOCH Kadepoii opraHu3aLiy 34paBooXpaHeHus], 1IeKapCTBEHHOT0 00ecrieueHus], MeJULIMHCKUX TEXHOIOTHH U I'H-
rveHbl Poccuiickoro yHuBepcuTeTa Apy>KObl HApofioB B cOOTBeTCTBUU ¢ TeMou HUP Ne 214791-3-000. Pa3paboTKy anroputma
OCYIL{ECTB/IS/TA Ha OCHOBaHMM Hay4HO JI0Ka3aHHOM YHHBepCa/IbHOM CHCTeMbI KIMHMYeCKoro yripas/ieHus. Vicromb30BaHa aBTOpCKast
vH(pOopMaLYs U JaHHbIe 10 Tybepkyse3y Poccrara o CeepgioBckoii obmacti 2007—2020 rr.— cTpykTypa 3ab0/ieBaeMoCTH,
PacrpoCTpaHeHHOCTH, CMEPTHOCTb, a TAK)XKe YUC/IEHHOCTD MareHToB 3, 4 ¥ 6 Tpyrim AucriaHcepHoro yueta. OueHky 3¢ deKkTus-
HOCTH aJITOPUTMa TMPOBOIMIIH TIO TUHAMUKe KOMITIEKCa IMH/IeMUOJIOTHUeCKUX TToKa3saresiei TyOepkyse3a. [IppumMeHeHbI MeTO/[bI
UCC/Ie/I0BaHNs: KOHTEHT-aHa/Iu3, aHa/IMTUUeCKUH, CTaTUCTUUeCKUH, CPaBHUTE/bHBIN, SKCIIePTHBIN. [1/1s1 OL|eHKH [J0CTOBEPHOCTU
TIPUMEHSI/ICSI KpUTepuii t-Yaiita. Pa3nuuusi cpaBHMBaeMbIX TT0Ka3aresieli cuntanu focToBepHbIMU TIpU p < 0,05. Pe3yabmambl
u obcyscderue. DpheKTUBHOCTL pa3paboTaHHOTO aJITOPUTMA YTIpaBJieHHsl perHoHaNbHOM IIPOTHBOTYOepKy/Ie3HOH OMOLIIbIO,
BKJTFOUAOLLIETr0 KOMITOHEHTHI aHa/Iv3a MOTpe6HOCTH, CUCTeMaTH3alli1, aBTOMATH3aLMH 1 TeeKOMMYHHUKALIH, MK IUCLIATUTMHAPHOK
VIHTeTpaLiy, peCypCcHOTo obecriedeHus M OLeHKU 3¢ (eKTHBHOCTH, TIOATBEP K/|eHa [J0CTOBePHBIM CHIKeHHeM B CBepAIOBCKOM
o6smactu 3a mepuog 2007—2020 rr. obirieti 3ab6oneBaemocT B 2,05 paza (¢ 119,9 g0 51,7 Ha 100 Thic. HaceeHws), 3a00/1IEBAEMOCTH
neteit 0—14 net B 1,48 pasa (c 18,7 1o 12,6 Ha 100 ThIC. feTeit COOTBETCTBYIOILIETO BO3pACTa), PACIIPOCTPAHEHHOCTH B MOMYJISLIMA
B 1,8 pasa (c 258,6 no 143 Ha 100 ThIC. HacesieHUs1) U CMEPTHOCTH OT TybepKyne3a B 2,675 pa3a (c 21,4 go 8,02 na 100 TbIC.
HacesneHus1) (p<0,001). [Mangemust COVID-19 (2020—2021 rT.) He YXyZLINIa SMUAEMUOIOTHYeCKYH0 CUTYaLHO 0 TyOepKy/ie3y
B perrore. B 2020 . akTBHas popma TyOepKysie3a BeisieiieHa y 2201 yenoBek, uto Ha 16 % menbiue, uem B 2019 1. (p<0,05).
PacripocTpaHeHHOCTb 3MHEMHUOJIOTHUECKU OTTaCHBIX GalIApHBIX GopM 3aboneBanus 3a neprof, 2019—2020 rr. cHU3UIACh
Ha 15,4 %, c 73,2 go 61,9 Ha 100 Teicsiu HaceneHusi (p<0,05). 3akatoueHue. KITMHUKO-OpraHU3allMOHHOE yIIpaBieHue TIpo-
TUBOTYOepKy/ie3HOH [TOMOIIIbI0 Ha OCHOBE Hay4HO-/I0Ka3aHHbIX ITPOLeCCOB aIrOPUTMH3ALIUY MOBBIIIAET pe3y/bTaTHBHOCTh
NeuebHO-TTPOGUIAKTHYE CKUX MEPOITPUSITHI U COLMa/TBHO-3ITHeMHOJIOTHueckoe 61arorosnyune HaceeHusl.

KiroueBble cj10Ba: TyOepKysies, aropuTM, 3a00/1eBaeMOCTb, CMEPTHOCTb, PACIIPOCTPaHEHHOCTh, K/ITMHUKO-OPraHM3aLiOHHOe
yrpaB/ieHue

Hudopmanus o hpuHAHCUPOBaHUH. ABTOPEHI 3asiB/ISIFOT 06 OTCYTCTBHMM BHELTHEro (pMHAHCHPOBAHHSI.

BkJiag aBTOPOB: KOHIIENLUS U Ju3aiH uccieaoBanus — Koctun A.A., Kuua [I.11., A6pamor A.}O., Pykogatineiit O.B.,
IIeeTkoB A.U.; cbop 1 06paboTka MaTepuana— ['onomanos-AkceHoB P.C., [IseTkoB A.U., HanMcaHue TekcTa— Kuua [1.1.,
LiBetkoB A.W.; 0630p /MTEpaTyphl U COCTaB/IeHUe criucKa uTepatypbl— Kuua [I.1., I1geTkoB A.U.; Tonouanos-Akcenos P.C.
cTaThcTUYeckas oLleHka faHHbix — Kunua /1.1, I1BetkoB A.W.; T'onomanos-AxceHoB P.C. HayuHoe pegaktipoBanie — KoctuH AA.,
Kuua [I.11., A6pamoB A.}O., Pykogaiiaeiii O.B., IiBetkoB A.U. Bce aBTOpHI BHEC/IN CyILleCTBEHHBIM BK/IaJ B pa3paboTKy
KOHLIETILIH, TTPOBe/ieHHe UCC/IeJOBAHUSI ¥ TIOATOTOBKY CTaTbH, IPOWIH U 0f00puiu GUHAIBEHYI0 BEPCHIO Mepe] MyOIuKaLmeit

Hudopmanys 0 KOHGIHMKTe HHTEPECcoB. ABTOPHI 3asB/ISTFOT 00 OTCYTCTBUY KOH(JIMKTA UHTEPECOB.
JTUUECKOe YTBep)K/AeHHe — HelTPUMEHUMO.

baarogapHoCTH — HeNpYMEHUMO.

HudopmupoBanHoe coryiacue Ha My0/IMKALME0 — HEPUMEHUMO.
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