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AHAJIN3 TEKYIIEN CUTYAIIUU C KO-UH®EKIIUENA Th/BUY
B KbIPTBI3CTAHE, POCCUMCKOM ®EJIEPAIIMA U MTAKUCTAHE

C.II. Manscurosa, M.A. I'noumosa, Aoun Hxoan

Annomayus. AuanusupyeTcsl TeKyllas CHTyallus, CBA3aHHAs HE IPOCTO C TyOepKyne3oM, HO ¢ TyOepKylIe30M, OTATOIICHHBIM
coderanHo# ¢ HuM BUY-un(pekuumeii, B Tpex crpanax — Keiproizcrane, Poccun u [Takucrane, mpecTaBUTEISIMH KOTOPBIX SBIISTFOTCS
aBTOPBI CTaThbU. AHAJIU3 PEICBAHTHBIX ITyONUKAIMH, CTATHCTUYECKUX JAaHHBIX 3THX CTpaH H oTdeToB BO3 pasmuynoro xapaxrepa
rokasai, 4To (akTHUeckn B MHpe (OopMHUpYyeTcs SMHIEMHYEcKHi Macmrab pacnpocTpaHeHHs ko-umH(pekumu tuma Th/BUY.
OrMedaeTcsi, 3T0 00CTOATENIBCTBO BEChbMa CYIICCTBEHHO CHIKACT 3((EKTHBHOCTh MEp, IPUHUMACMBIX MUPOBBIM COOOIIECTBOM
u BO3 i [OCTWXKEHHS eI «OCTaHOBHTH TyOepKynes». [IpencTaBisiioTcst pes3ynbraThl CPaBHUTENIBHOTO aHANIN3a TEKyIIeH
cutyaiun, Oosee OTATOIICHHOW HapacTaHueM smuaemun ko-mH(ekuuun Th/BUY, ¢ mpuMeHEeHHEM OTKPBITHIX CTaTHCTHICCKHX
naHHBIX. OJHOBPEMEHHO NPOBEICHHE COOTBETCTBYIOINETO aHAIM3a HOTpedOBao OT HAc NPeoOpa3oBaHHS IPEJOCTaBISIEMBIX
JAHHBIX K YHU(HUIMPOBAHHBIM (hopMaTaM, HCIIONB3YyEeMbIM B MEAHUIMHE U 3PaBOOXpaHCHHU. TakuM 00pa3oM, JOKaIbHO JaHHOM
paboroii permaercs u 3agada BO3 — «ycoBepIICHCTBOBATE MEXaHU3MBI YIIPABJICHUS JaHHBIMH, METOIbI PYKOBOZICTBA H IPOLIECCHI
00pabOTKU JAaHHBIX B LEISIX CONCHCTBHA OCYLIGCTBICHUIO HAIIMOHATBHBIX CTPATErUi, COOMIONCHHIO CTAHAAPTOB M IOTUTUKH
B 00JIaCTH IaHHBIX 3[PABOOXPAHCHUS; 0OCCIICUHTD ...COBMECTHMOCTD JAHHBIX, JOCTYI K JaHHBIM, OOMCH JaHHBIMH U COBMECTHOE
HCTONB30BaHKUE JAHHBIX», KoTopas chopmymupoBana BO3 B Crparernu [mobamsroro domma 2023-2028 rr. [pencrasmnsembie
PEe3yIIbTaThl ILTIOCTPHPYIOTCS IpadrKaMu U (hOpMyIaMU BO3MOXKHBIX KOPPEJISILIUOHHBIX H PErPECCHOHHBIX MOZIeIIel ¢ OLICHKOH HX
JOCTOBEPHOCTH ULl IPOTHO3HPOBAHUSL.

Kntoueswie crosa: 3aboneBaemocts Th u/unun TH/BUY; koppensuOHHBIN aHAINU3; JOCTOBEPHOCTh KOPPEISLUH; PErPEeCCHOHHOE
MozenupoBanue; kodddunuent gerepmunanun; Crparerun IodansHoro Gpouza.

KBIPTBI3CTAHJA, POCCHUSI ®EJEPALIMSCHIH]IA
"KAHA MAKUCTAHJA KO-UHOEKIUSICbI MEHEH TH/AUKBubin
YUYYPIATBI ABAJIBIHA TAJIJOO KYPI'Y3YY

C.I]. Mauxncuxosa, M.A. I'abumoea, Aoun Hrkoan

Annomayus. Makanana Kyprak yuyykka rana smec, AUOKB-uH(peKuuscel MeHEH aifKajbllKaH Kyprak yd4ykka OailJlaHbIITYy Y4
onkene — Keiprescranna, Poccusina sxana [lakucranaa ydaypaarsl KbIpAaaa Talgooro ajblHAT, alapblH OKyJIIepy MaKaJlaHbIH
aBropiopy Ooxnyn cananar. Tuemienyy OackuiManiapra, Oyl ©JIKeJIOpAYH CTaTHCTHKAIbIK MaanbiMarTapbiHa xaHa JJCCYHyH ap
KaHJai 0TYETTOPYHA TAJII00 XKYPry3YY UbIHABIIBIHAA AylHe e Kyprak yuyk/AVJKB TypyHiery ko-uH(GEKIHIHbIH TapajbllIbIHBIH
SMUASMUSIIBIK MacIITa0bl KaIbIITaHbII )KATKAHABITBIH KOPCOTTY. by skarmail «kyprak y4ykTy TOKTOTYY» MaKCaThIHA XKETYY YUYH
nyiHenyk kooMuynyk sxaHa JICCY TapaOblHaH KOpYJIYI JKaTKaH yapajapiblH HATBIKAIYYIyr'yH Kblila TOMOHOTO TYpPraHIbIrbl
OenruneHeT. AUBIK CTaTHCTHKAIBIK MAalbIMATTapAbl KONIOHYYy MeHeH Kyprak yuyk/AVJKBHBIH Ko-HH(EKIHACHIHBIH KY4OTOH
IMUACMUSICBIHAH yJIaM KypdyraH y4ypharbl KbIpJaajira CajlblITBHIPMAyy TalJ00 JKYPry3YYHYH HaTbliKaaapbl KEJITHPHIIEH.
Omron »e ydypza THELIENyy Taloo JKYPry3yy OH3ieH OepuireH MaaabIMaTTapiabl MEIMIMHAMAA JKAaHA CalaMaTTBIK CaKTOOIO
KOJIIOHYJTyydy OMpIMKTYy (opmarrapra €3repTyyHy Tajan KbUlgbl. OIICHTHII, JKEPrHIMKTYY AEHrddj7e Oyl IMIeK MeHeH
JICCY rapabbinan Ty3yireH 2023-2028-xeuimapra [nmoGanmeik ¢GoHmiyH crparerusicbinaa kapanran JJCCYHYH «ynmyTTyk
cTpaTerusuiapabl MIIKe albpyyra KOMOK KOpPCOTYY, CallaMaTTBIK CAaKTOO MaajbIMAaTTapbIHBIH CTAHIAPTTAPbIH JKaHA CasCaThIH
CaKTOO MAaKCaThIHIA MaalbIMaTTapibl OalIkapyy MeXaHH3MJACpPHH, OallKkapyy NpaKTUKAChIH JXKaHa MaalbIMaTTapAbl HIITEII
YBITYY MPOLECCTEPHH OPKYHAOTYY... MaalbIMaTTapblH LIAMKEIITUIHH, MaajbIMaTKa JXETYYHY, MaajlbIMaT ajMallyyHy jKaHa
MaaneIMaTTapbl OUPreNHKTe MalfanaHyyHy KaMCBI3 KbUTyy» MHIJIICTTEPH YedwieT. bepuiaren Hatblikamap OODKOIZOO YUYH
aJIap/IbIH UIICHUMIYYIIYTYHO 0aa OGepyy MEHEH MYMKYH OOJIrOH KOPPEILILHSIIBIK JKaHa PEerpecCHsUIbIK MOJEIICPANH rpaduKTepu
JKaHa (popMyIaTapsl MCHEH HILTIOCTPAIMsIAHTaH.

Tyitynoyy cesoop: Th xana/sxe Th/ANKB oopycy; KOppeIsIIUsUIBIK TaII00 KYPIY3YY; KOPPEISIUSHEIH TaKTHITBl; PErPECCHSUIBIK
MOJIEIIJ106; ACTePMUHALUAIBIK KO3 duImeHT; [7100a1/1bIK (POHIYH CTPaTETHsCHI.
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ANALYSIS OF THE CURRENT SITUATION WITH TB/HIV
CO-INFECTION IN KYRGYZSTAN, RUSSIAN FEDERATION AND PAKISTAN

S.Ts. Manzhikova, M.A. Gabitova, Adil Iqbal

Abstract. This work is devoted to the analysis of the current situation related not just to tuberculosis, but also to tuberculosis
burdened by concomitant HIV infection in three countries — Kyrgyzstan, Russia and Pakistan, of which the authors of the article
are representatives. An analysis of relevant publications, statistical data from these countries and various WHO reports has shown
that, in fact, an epidemic scale of the spread of TB/HIV co-infection is emerging in the world. It is noted that this circumstance
very significantly reduces the effectiveness of measures taken by the world community and WHO to achieve the goal of “stopping
tuberculosis.” This paper presents the results of a comparative analysis of the current situation, more aggravated by the growing
epidemic of TB/HIV co-infection, using open statistical data. At the same time, carrying out the appropriate analysis required us
to convert the provided data to unified formats used in medicine and healthcare. Thus, locally, this work also addresses WHO's
objective to “improve data management, governance and data processes to support the implementation of national strategies,
standards and policies for health data; ensure ... data interoperability, data access, data exchange and data sharing”, which is
articulated by WHO in the Global Fund Strategy 2023-2028. The presented results are illustrated with graphs and formulas of
possible correlation and regression models with an assessment of their reliability for forecasting.

Keywords: incidence of TB and/or TB/HIV; correlation analysis; reliability of correlation; regression modeling; coefficient of

determination; Strategies of the Global Fund to Fight AIDS.

Introduction. The results of the analysis of
the current situation with tuberculosis (TB) in Kyr-
gyzstan, the Russian Federation and Pakistan, pre-
sented in WHO documents [1-4], closely link TB
control strategies with the need to take into account
the growing threat of HIV infection and the emer-
gence of TB/HIV co-infection.

It should be noted that the Global Fund Strate-
gy (2023-2028) [4] aims to “end AIDS, end tuber-
culosis and end malaria”. At the same time, the task
of ending AIDS is first on this list. An analysis of
the current TB situation in Kyrgyzstan, the Russian
Federation and Pakistan showed the presence and
significant role of TB/HIV co-infection. Co-infec-
tion impedes the implementation of the “schedule
for achieving targets for the eradication of tubercu-
losis, the goals outlined at the UN high-level mee-
ting on TB, the targets of the Global Plan to Stop
TB and the Sustainable Development Goals for tu-
berculosis” [4].

In section “B. End tuberculosis” [4], task 4 is
formulated: “Adapt tuberculosis programs taking
into account the changing situation, including
through the rapid introduction of new tools and in-
novations. One of the ways to solve this problem
should be increasing the efficiency of systems to
preserve health, to intensify the collection and use
of data”.

In section “6. Mutually reinforcing tasks that
contribute to achieving the goal” [4] task A-3 is
set as a component task: “Intensify the collection
and use of high-quality, timely, transparent and

disaggregated digital and secure data”, which is
necessary “to adjust and adaptation of programs in
the field of combating HTM; to ensure equity and
support broader health programs™ [4].

This paper attempts to present the current sit-
uation, more aggravated by the growing HIV epi-
demic and the emergence of TB/HIV co-infection,
using open statistical data. At the same time, car-
rying out the appropriate analysis required us to
convert the provided data to unified formats used
in medicine and healthcare. Locally, this work al-
so addresses WHO’s mission to “improve data ma-
nagement, governance and data processes to sup-
port national strategies, health data standards and
policies; ensure...data interoperability, data access,
data exchange and data sharing” [4].

Data and methods of their analysis. The
study used materials from WHO reports and docu-
ments [1-4], the Ministry of Health of the Kyrgyz
Republic and its organizations [5—10], publications
on the problem of mutual influence and interaction
of TB and HIV infections in Russian scientific med-
ical journals [11, 13-18] and in scientific articles
published in international journals [12, 19-21].

This paper presents the results of processing
national data from Kyrgyzstan, the Russian Fede-
ration and Pakistan, which we have largely trans-
formed into the format specified by WHO in docu-
ments [1-3].

Data for Kyrgyz Republic are presented in the
table 1.
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Table 1 — Data from the Kyrgyz Republic on the TB and TB/HIV situation

New and o Population .o Mortality

relapse - HIY— Morbldlty dynamics of Morbidity from HIV

Year | Incidence TB HIY—p951t1ve negative HIV in the . the Kyrgyz HIV per in the KR

TB incidence TB Kyrgyz Republic, ;i 100,000 on
cases . Republic, .
notified mortality people million people population IO0,0QO
population
1 2 3 4 5 6 7 8 9

2001 152 133 1,5 26,7 134 4,964 2,699 0,14
2002 151 147 1,2 22,2 146 5,038 2,898 0,15
2003 145 157 1,2 19,5 125 5,112 2,445 0,40
2004 139 128 1,3 17 153 5,186 2,950 0,35
2005 142 131 1,3 15,8 167 5,26 3,175 0,70
2006 140 118 1,5 16,2 233 5,334 4,368 0,89
2007 137 115 1,5 13,5 388 5,408 7,175 1,30
2008 148 128 2 11,8 532 5,482 9,704 1,50
2009 130 110 2 11,5 671 5,556 12,077 2,20
2010 120 102 2,2 11,5 554 5,63 9,840 2,45
2011 125 108 2,2 12 594 5,704 10,414 2,45
2012 128 110 2,2 11,5 704 5,778 12,184 3,49
2013 142 122 2,5 11,5 480 5,852 8,202 3,47
2014 128 110 2,5 9 612 5,926 10,327 3,51
2015 137 120 2,5 7,8 605 6 10,083 3,53
2016 134 118 2,6 7 707 6,074 11,640 4,00
2017 125 110 2,5 6 793 6,148 12,899 4,40
2018 118 102 2,4 5,7 813 6,222 13,067 4,00
2019 120 98 2 4,8 783 6,296 12,436 3,18
2020 108 66 2.3 4,8 635 6,37 9,969 3,30
2021 132 70 23 8 798 6,444 12,384 3,30

In order to assess where Kyrgyzstan currently
stands not only in terms of TB [11, 12], but also in
terms of TB/HIV co-infection, the table is supple-
mented with data in columns 6-9. Thus, informa-
tion on the incidence of HIV in the Republic (co-
lumn 6) correspond to sources [5—7, 10]. To ensure
the comparability of these data with others (Table
1), data on population dynamics [8] were pro-
longed for the entire period of interest, 2001-2021
using a linear regression model POPULATION =
0.074-YEAR — 143.11 with the coefficient of de-
termination R2 = 0.972. As a result, data on HIV
incidence per 100,000 population of the Kyrgyz Re-
public were obtained and shown in column 8. They
are in good agreement with the data partially given
in the literature [6, 7], falling within the confidence
interval of data from these sources. Data on HIV
mortality (column 9) correspond to [9].

According to Table 1, the following results
were obtained.

Figure 1 shows the dynamics of the incidence
of HIV and TB/HIV infections in the Kyrgyz Re-
public.

It can be seen that the growth rate of HIV inci-
dence is more than 4 times higher than the growth
rate of TB/HIV co-infection. The observed decrea-
ses are local in nature and do not change the main
trend of increasing HIV incidence. We have at-
tempted to obtain the ability to forecast using a po-
lynomial regression model, the structure of which is
shown in the graph field in Figure 1. Nevertheless,
despite the high predictability of such a model with
R2 = 0.8352, the approximation should be consi-
dered problematic due to sharp deviations of the in-
itial data from its line.

The values of TB/HIV incidence (HIV-posi-
tive TB incidence) are significantly lower; there are
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Figure 2 — Mortality curves from TB and HIV in the Kyrgyz Republic per 100,000 population

no sharp deviations from the polynomial approx-
imation line. This indicates that the situation with
TB in all forms of its manifestation (including in
the form of TB/HIV co-infection) is controlled in
the Republic at a fairly good level, as was shown
in [11]. However, the assessment of the correlation
between these two indicators establishes the value
of the direct correlation coefficient tHIV-TB/HIV =
0.867 with Student’s statistics t = 7.605, which at
the confidence level p = 0.01 is almost 2.5 times
greater than the critical tcr = 2.861.

Figure 2 compares the mortality curves from
TB and HIV infection. It is clearly seen that mor-
tality from TB (HIV-negative TB mortality) has
been steadily declining in the Republic over the
past 20 years. Mortality from HIV was slowly but
surely increasing, so that after 2020 its excess over

mortality from TB could become evident. However,
the COVID-19 pandemic has worsened the progress
towards reducing TB mortality [4]. Linear approxi-
mations with reliability estimates of R? = 0.869 and
R? = 0.839 indicate well the intersection of these
curves in 2020. This circumstance requires more
thorough the work to prevent the HIV epidemic in
the Republic. Moreover, it is necessary to do the
corresponding rework/adjustment of National pro-
grams to combat with HIV/AIDS.

Figure 3 provides one more demonstration of
the “victorious” nature of the HIV epidemic — over
the past 12 years, mortality from HIV in Kyrgyzstan
has significantly exceeded the incidence of TB/HIV
co-infection. The expressions of polynomial regres-
sion approximations shown in the graph (Figure 3)
have high predictive properties [11]: for TB/HIV
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Figure 3 — Dependence of TB/HIV incidence and HIV mortality in Kyrgyzstan per 100,000 population

Table 2 — Data from Pakistan on TB and TB/HIV situation

g 5 2
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Year Incidence New and relqpse HIY—pc_)sitive HIV—negatiye = § = § :i’ % i% %
TB cases notified | TB incidence | TB mortality =2 Lo g % =55
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g3 ° S g8 9 &<
= = n < ©n & € o 2
=22 |87 | & R
SR
~
2000 280 10 3 37,5
2001 280 15 3 36,59 0,69 0,07 0,07
2002 280 31 3 35,68 0,68 0,07 0,07
2003 280 42 3 34,77 1,32 0,07 0,07
2004 280 54 3 33,85 4,85 0,06 0,06
2005 280 75 3 33 10,78 0,13 0,13
2006 280 96 3 31 16,18 0,31 0,31
2007 280 126 3 29,4 23,23 0,61 0,61
2008 280 130 3 28,5 29,36 0,59 0,59
2009 280 138,2 3 27,5 36,22 0,80 0,80
2010 280 135 3 26,3 4223 1,13 3 1,27
2011 280 133 5 25,6 47,43 1,49 2 0,95
2012 280 133 5 25 52,96 1,89 3 1,59
2013 275 142 5 24 58,27 2,28 3 1,75
2014 270 150 5 23,8 62,32 2,65 4 2,49
2015 270 155 3 23,4 76,39 3,00 5 3,82
2016 266 166 3 22,5 84,92 3,35 6 5,10
2017 265 165 3 21,5 87,73 3,61 7 6,14
2018 263 165 3 20 95,35 3,81 9 8,58
2019 260 140 3 19 93,48 4,02 11 10,28
2020 255 120 5 20 100,81 4,40 11 11,09
2021 262 146 6 21 112,31 4,94 11 12,35
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incidence R? = 0.923, and for HIV mortality R’ =
0.824. Moreover, there is a direct and reliable cor-
relation between these two indicators, because =
0.95,t=12.908 at p =0.01.

Data for Pakistan are presented in the table
2. Data in columns 1-5 are contained in the WHO
passport [3]. The remaining data are taken from [19,
20]. It should be noted that source [20] on the same
page provides data from column 7 and additionally
shows part of this data starting from 2010 as a per-
centage. Column 9 of the table 2 also shows these
data, with a significant difference in the values over
the last six years being obvious.

It is relevant to highlight that in the document
[4], WHO formulates the target “To improve data
management mechanisms, governance practices
and data processing processes in order to facilitate
the implementation of national strategies, standards
and policies in the field of health data; ensure ade-
quate data protection and interoperability, data ac-
cess, data exchange and data sharing; and support
rapid program adjustments.”

We tried to realize this WHO’s aim and ob-
tained the following results.

The incidence of HIV infection, as shown in
Figure 4, in Pakistan significantly exceeds the in-
cidence of TB/HIV co-infection. However, there
is no correlation between these two indicators
("o siyegy = 045, t=2.14 <t _=2.88 at p = 0.01).
However, it would be appropriate to note here that
“according to data published by WHO, in 2018, the
risk of developing TB for patients with HIV infec-
tion in the world was 19 (15-22) times higher than
for the rest of the population” [22], those this situa-
tion remains dangerous for the country.

The TB mortality curve in Pakistan is steadi-
ly going down and is well approximated by a line-
ar function with a confidence level of R? = 0.9614.
There are two mortality curves from HIV-related
infection in Figure 5. One of them shows a very mo-
notonous

In Figure 6 you can see that mortality from
HIV-related infection has a very high rate (R? =
0.9788) compared to the incidence of TB/HIV
co-infection. There is a direct strong correlation be-
tween these two indicators r, = =09,t=874>¢ =
2.878 at p =0.01. It is worth noting here that when
assessing mortality from HIV/AIDS, mortality from

TB/HIV can also be taken into account — this is due

to the peculiarities of the organization of recording

of deaths and the statistical service of a particular

country [13, 14, 17, and 22].

Data for the Russian Federation are presented
in the table 3. The numbers in the first five columns
correspond to the source [1]. The remaining data —
in columns 6 and 7 — are borrowed from the litera-
ture [13-18].

Figure 7 illustrates the dynamics of the spread
of co-infection TB/HIV and HIV-infection. The in-
cidence of HIV is significantly higher than that of
TB/HIV co-infection. This can be explained by the
fact that unconditional success has been achieved in
the fight against TB [23, 24]. An insignificant corre-
lation was found between these indicators: r,= 0.6;
t=323<t =3.887atp=0.01.

In Figure 8 clearly shows that mortality from
HIV-related infections since 2014 has exceeded the
incidence of TB/HIV co-infection; a noticeable in-
crease has been recorded since 2020 and may be
associated with the COVID-19 pandemic. The cor-
responding equations of linear approximations dis-
played on the graph field have a high reliability with
R?=0.9246 for TB/HIV incidence and R’ = 0.9278
for HIV mortality. A strong direct correlation was
found between the indicators (Figure 8): = 0.93;
t=11.07>¢ =3.887 atp=0.01. )

As follows from Figure 9, mortality from HIV
in the Russian Federation exceeded mortality from
TB already in 2015 and continued to grow until
2018. Since 2019, mortality from HIV has been de-
creasing at almost the same rate as mortality from
TB. However, it is worth recalling here that during
the COVID-19 pandemic, medical attention to other
infections was somewhat reduced, and therefore the
available data cannot be considered completely re-
liable.

Conclusion. A comparative analysis of the cur-
rent situation with TB and TB/HIV co-infection in
Kyrgyzstan, Pakistan and the Russian Federation al-
lows us to formulate the following conclusions:

» The incidence of TB/HIV remains at a level
of up to 3 in the Kyrgyz Republic (Figure 1),
up to 6 in Pakistan (Figure 4) and at a level of
11-12 in the Russian Federation (Figure 7) per
100 thousand population. However, in all three
countries, the incidence of HIV significantly
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Figure 5 — Mortality from TB and HIV infection for Pakistan per 100,000 population

14

-
¥

e
(=]

y=0,0538%* - 215,8x + 216411
RE=0,3788

o

o

100,000 population of Pakistan

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

TB/HIV incidence and mortal ity from HIV/AIDS per

—@l— HIV-postive TB incidence
—a— AIDS mortality (all ages) per 100,000 populaion, taking into account percentages [20]

----- Nonunomuaneran (AIDS mortality (allages per 100,000 population, taking into account
percentages[20])

Figure 6 — TB/HIV incidence and mortality from HIV infection per 100,000 population of Pakistan
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Table 3 — Data from the Russian Federation on the TB and TB/HIV situation

Year | Incidence New and rele}pse HIY—pqsitive HIV—negatiye HIV incidence per HIV mortality per
TB cases notified | TB incidence | TB mortality | 100,000 population | 100,000 population

2000 96 96 3 21,4 38 0,1
2001 91 90 3 20,9 60 0,2
2002 90 88 3 22,5 30 0,3
2003 88 90 3 232 25 0,4
2004 88 85 3 22,7 27 0,6
2005 89 89 4 23,6 27,3 1
2006 89 87 5 21,4 29,2 1,6
2007 89,5 89 6 19,3 34,7 2.4
2008 90 90 7 18,9 41,3 2,9
2009 89,5 91 8 18 439 3,6
2010 84 88,1 9 16,5 44 4.4
2011 79 80 9 15 47,1 53
2012 77,6 78 9 13,7 52,9 5,8
2013 72 75 9 12,5 57 6,8
2014 70 71 9 11,4 64,5 8
2015 67 69 9 10,2 68,5 9,8
2016 65 65 12 8,8 49.4 11,7
2017 58 58 11 7,5 52,8 12,6
2018 53 52 11 6,5 59,7 13
2019 50 50 11 4,7 55,7 12,7
2020 49 40 11 4,1 41,8 11,7
2021 48 40 12 3,6 41,9 10,7

y=1,0071x - 2160,6 P
RP=03061 | . __oo=-==

y = 0,485x - 967,58

R®= 10,9245
10 =

2000 2002 2004 2006 008 2010 2012 2014 2016 2018 2020

population of the Russian Federation
12
5]

—@— HIV-positive TB incidence

Incidence of HIV and TB/HIV per 100,000

—— HIV incidence per 100,000 populaion
= = = JluHeinan [HIV-positive TB i ncidence)

--------- Nuxeitnas (HIV incidence per 100,000 population)

Figure 7 — Dynamics of HIV and TB/HIV incidence per 100 thousand population
of the Russian Federation from 2000 to 2021

exceeds the incidence of TB/HIV: for example, HIV-infected person catching TB [22], it can be
in the Kyrgyz Republic it reaches a level of stated that the current situation is not favorable
13 (Figure 1), in Pakistan almost 115 (Figure for solving TB problems.

4) and in the Russian Federation, it reaches »  The graphs (Figure 3, 6, 8) show a significant
70 per 100 thousand population. Considering excess of mortality from HIV/AIDS infection
that there is an increased likelihood of an over the incidence of TB/HIV:
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Figure 8 — TB/HIV incidence and HIV mortality per 100,000 population of the Russian Federation
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Figure 9 — Mortality from TB and HIV per 100,000 population of the Russian Federation

Table 4 — The results of assessing the correlation for p = 0.01 between the considered indicators of the
current situation with TB and TB/HIV co-infection for Kyrgyz Republic, Pakistan and Russian Federation

Correlation coefficient between Country
The Kyrgyz Republic Pakistan The Russian Federation
o - 0,867 0,45 0,6
HIV incidence and TB/HIV incidence 1=761>1 (=214 <1, (—a<s
.. . 0,95 0,9 0,93
TB/HIV incidence and HIV mortality 1=1291>1 (=8,74> 1 —1lor s

— for Kyrgyzstan by 1.5 in 2021;

— for Pakistan by 6 in 2021;

— for the Russian Federation in 2018 by 2 per
100 thousand population.

In the Russian Federation in 2021, there is
a decrease in mortality from HIV/AIDS by 2 per
100 thousand population. Nevertheless, it is appro-
priate to note here that this is happening during the
COVID-19 pandemic, when medical attention to
other diseases has been reduced. In general, mor-
tality figures from HIV/AIDS may remain the same

due to the fact that death from TB of an HIV-infect-

ed person is often classified as death from HIV [9,

13-17, 21].

» Mortality from TB in all three countries
decreases annually by approximately 0.88 in
the Kyrgyz Republic (Figure 3), by 0.88 in
Pakistan (Figure 5) and by 1.02 in the Russian
Federation (Figure 9) per 100 thousand
population. However, HIV mortality increases
annually by approximately 0.21 in the Kyrgyz
Republic (Figure 3), by 0.26 in Pakistan (Figure
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5) and by 0.71 in Russia per 100 thousand
population. Moreover, in the Kyrgyz Republic
and Pakistan there is a tendency for mortality
from HIV to exceed mortality from TB, and in
the Russian Federation this excess has already
occurred around 2015 and remains at a value of
about 10 per 100 thousand population in 2021.
The results of assessing the correlation for
p = 0.01 between the considered indicators of the
current situation with TB and TB/HIV co-infection
are presented in Table 4.

[Mocrynuna: 05.12.23; peuensuponana: 19.12.23;
npunsTa: 21.12.23.
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