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ABSTRACT

Relevance: Every year, 732,210 new cases of RC are registered globally, with an incidence of 7.6 per 100,000. The COVID-19 pandem-
ic has affected the screening, case detection, and referral of patients with an asymptomatic cancer diagnosis.

The aim was to assess the trends in rectal cancer incidence in the entire population of Kazakhstan before and during the COVID
pandemics.

Methods: The data obtained from the Ministry of Healthcare of the Republic of Kazakhstan concerning RC (Form no. 7) was retro-
spectively studied by descriptive and analytical epidemiology methods. The component method was used to analyze RC incidence dynamics
based on the number of cases from 2010 to 2020.

Results: From 2010 to 2020, the risk of getting RC went down. An increase in incidence in 2010-2020 (+24.8%) was lower than in
the preCOVID period of 2010-2019 (+37.2%). We found a sharp decrease in RC incidence from 2019 to 2020. The overall decrease was
0.89%o00 due to changes in the age structure of the population (24 =+0.13%o0), the risk of getting RC (X4, ==1.02%o00), and the combined
impact of age structure and the risk of getting RC (24 ,,==0.002%o00). According to the component analysis, 1,662 patients with RC were
expected in 2020, instead, only 1,471 cases were registered. Such a decline in cases was mainly due to a reduced risk of getting RC.

Conclusions: The analysis of RC incidence trends in Kazakhstan shows a negative impact of COVID-19 on cancer care indicators and
effectiveness. All oncological examinations were strengthened with the resumption of work after COVID restrictions. However, the number
of screening visits remains lower than in previous years. Untimely diagnosis can increase the number of cases of late-stage CRC and an

overall loss of years of life due to the lack of proper treatment. However, these forecasts can be mitigated by proper follow-up.
Keywords: rectal cancer (RC), incidence, trends, COVID-19, Kazakhstan.

Introduction: According to the latest WHO data (2020),
colorectal cancer (CRC) is the 3rd most common globally,
with an incidence of 19.5 per 100,000. The number of patients
with rectal cancer (RC) was 732,210 cases, with an incidence
of 7.6 per 100,000 [1]. RC differs from colon cancer due to the
narrow anatomical boundaries of the pelvis, the proximity of
the genitourinary organs and nerves, and the mechanism of
the anal sphincter. The 5-year survival rate in general for RC
(all stages) is about 53%, and unfortunately, it remains low,
despite progress in diagnostic and therapeutic measures [2].

Population screening plays an essential role in detecting
pathology and increasing morbidity rates. The COVID-19
pandemic has affected the screening, case detection, and
referral of patients with symptomatic cancer [3]. National
professional societies have issued recommendations (the
American Society of Clinical Oncology, the American Soci-
ety of Breast Surgeons, the American College of Radiology,
and the American Society of Colposcopy and Cervical Pa-
thology) to postpone regular cancer screening until medi-
cal institutions resume preventive visits [4-6]. Patients with
well-recognized alarming symptoms, such as rectal bleed-
ing, will continue to seek primary care. However, when
COVID-19 is at the forefront, patients may not pay due at-

tention to the vague primary symptoms of cancer, such
as fatigue, changes in bowel function, and weight loss [7].
Years before the pandemic, the rates of population screen-
ing for CRC among adults with an average age-appropriate
risk increased [8]. During the pandemic, an analysis of na-
tional cancer screening schemes revealed a sharp 86% drop
in the rates for CRC screening [9].

In a recent study on CRC incidence in Kazakhstan, it was
found that the incidence is 16.9 per 100,000 population
and tends to increase [10]. Therefore, there is an interest in
studying each section of the large intestine separately.

The study aimed to assess the trends in rectal cancer in-
cidence in the entire population of Kazakhstan before and
during the COVID pandemics (2020).

Material and Methods: The material of the study was
the data of the Ministry of Health (MoH) of the Republic
of Kazakhstan concerning RC (Form no. 7). The retrospec-
tive study employed descriptive and analytical methods of
epidemiology. The component method in this study was
used to decompose the increase in the number of cases
in the same population in different periods. There are sev-
en components of the increase in the number of cases; the
first three are associated with changes in the population,
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its age structure, and a combined impact of these factors.
The 4™ component is an actual increase in the number of
patients with oncological pathology due to a change in
the morbidity risk index only. The other three components
are associated with the risk of getting a malignant neo-
plasm, population growth, changes in its age structure,
and the impact of all these three factors. Thus, the last four
components are associated with an increase in the risk of
developing the disease. The “risk of getting sick” covers
the whole range of reasons that can increase, decrease, or
stabilize morbidity rates [11]. The component method was
used to analyze the dynamics of RCincidence based on the
number of cases registered in 2010-2019, 2010-2020, and
2019-2020. Extensive and intensive indicators were calcu-
lated using the generally accepted methods of biomedical

statistics [12, 13]. The annual averages (M), mean error (m),
95% confidence interval (95% Cl), and average annual up-
ward/downward rates (T%) were calculated.

The following symbols and abbreviations were used
in this article: AN - absolute number; ASP (A,) — the age
structure of the population; PN (A)) — population number;
RAI (A,) — risk of getting RC; R* - the value of the approxi-
mation confidence; | — the incidence; %000 — percent mille.

Results: During the study period (2010-2020), 15,552
new cases of RC were registered in the country. RC's annual
average incidence in Kazakhstan amounted to 8.1+0.2%o00
(95% CI=7.8-8.3) per 100,000 population. Over time, the in-
dex increased from 7.2+0.2%o00 (95% Cl=6.8-7.6) in 2010
to 7.8+0.2%o000 (95% Cl=7.4-8.2) in 2020, with a statistically
significant difference (t=2.12; p=0.034) (Figure 1).
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Figure 1 - Trends of RC incidence in Kazakhstan, 2010-2020

To identify the components that influenced the inci-
dence of RC during this period, we will analyze the pre-covid

period (2010 to 2019), the covid period (2019 and 2020), and
the entire period in general (2010 to 2020) (see Table 1).

Table 1 - Influencing components on the number of cases of RC, 2010-2020

. 2010to 2019 2010 to 2020 2019 to 2020
Components of growth in the number of - > o
cases due to: AN %, growth AN %, growth AN %, growth
to(n,n)| ton to(n,n)| ton to(n,n)| ton,
Ni—N
1.Growth PN. Ap = 1N1 2 ny +158 +36.2 +13.4 +176 +60.2 +14.9 +21 +14.5 +1.3
2. Changes ASP.
N +12 +28. +10.7 | +141 | +48.2 | +11. +2 +16. +14
Ay = N_:(E(nz)—nz—ﬂﬂ 6 8.8 0 8 9 3 6.0
3. Combined effect of changes in PN+ASP.
Ap, = Na—N;y A +17 +3.9 +1.4 +21 +7.2 +1.8 +0.3 +0.2 0.0
PAT Ty B4
3,,=+689 3 ,=+256 |3, ,=+1156 3  =+286| y ,=+307 3 ,=+28
4. Change of RAI.
5. Combined effect of changes of RAI+PN.
Apy = N2—N1 +11 +2.6 +1.0 -8 -2.6 -0.6 -2 -1.7 -0.2
RP = R
6. Combined effect of changes of RAI+ASP.
— NNy +35 +8.0 +3.0 +11.3 +3.9 +1.0 -0.3 -0.2 0.0
Aga Ag
7. Combined effect of the changes
RALPRASP. s w5 | +11 | +04 | +17 | +06 | 401 | 00 | 00 | 00
Agap = E(“z— n—Xi-1 )
5.,=+311 3, =+116 | 35,,=-156 5,,=-39 |3, =+1307 5 _=-11.8
Total 5, +438 | 1000 | +37.2 | +292 | 1000 | +248 | -146 | 100.0 | -9.0
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The total increase in the pre-covid period was
+1.51%000 and depended on the changes in the age
structure of the population (3A,=+0.77%o00), the risk
of getting RC (XA =+0.52%o00), and the combined im-
pact of the age structure and the risk of getting RC
(2A,,=+0.22%000). At the same time, the average annu-
al growth rate of the aligned indicator was T=+1.6%,
and the approximation confidence value was close to
1 (R?=0.694).

According to the calculations of the component
analysis (2010-2019), considering all the above factors,
1,481 patients were expected in 2019. Still, the actu-
al number of patients amounted to 1,617. The num-
ber of patients with RC in Kazakhstan grew from 2010
to 2019. After the component analysis, we attributed
the growth in the number of patients mainly to the
population growth, changes in the age structure, and
changes in the risk of getting RC (see Table 1).

If we analyze the period from 2010 to 2020 (Table
1), we can see an increase in the number of patients
but an apparent decrease in the risk of getting RC. An
increase of cases by 24.8% was lower compared to an
increase of 37.2% in 2010-2019.

Further comparing 2019 and 2020, we found that
the incidence of RC has decreased dramatically. The to-
tal decrease was -0.89%o000 and depended on changes
in the age structure of the population (XA,=+0.13%o00),
therisk of getting RC (XA ,=-1.02%o00) and the combined
impact of the age structure and the risk of getting RC
(2A,,=-0.002%o000). As you can see, the decrease was
mainly affected by a lower risk of getting RC.

According to the calculations of the component
analysis, 1,662 patients were expected in 2020. In-
stead, the number of patients decreased and amount-
ed to 1,471. Thus, the RC incidence has decreased due
to a lower risk of getting this disease (-11.6% of the to-
tal decrease by -9.0%) (see Table 1).

Discussion: Non-urgent laboratory and imag-
ing tests and scheduled procedures were suspended
worldwide to help medical institutions cope with the
COVID-19 outbreak, avoid overloading the healthcare
system, save resources, and reduce the risk of trans-
mission [14]. Fear of infection could promote many
deaths due to delays in diagnosing life-threatening
diseases. These restrictions have also been introduced
in our republic. As a result, as it turned out in our study,
the number of detected cases of RC decreased in 2020.
There is data on a significant decrease in the number
of patients undergoing cancer screening tests; respec-
tively, the number of subsequent diagnoses of can-
cerous and precancerous lesions during the COVID-19
pandemic was reduced [15-18].

Conclusion: Thus, the analysis of trends in rectal
cancer incidence in Kazakhstan shows the negative im-
pact of COVID-19 on the indicators and effectiveness
of the cancer care service since the number of newly
identified cases has decreased and the incidence de-
clined. Ultimately, a decrease in the number of people
undergoing screening might lead to delayed detection
of precancerous lesions and CRC, thus increasing CRC
incidence or the proportion of later stages at detec-
tion. With the resumption of work after the restrictions
associated with COVID-19, all cancer screenings were

intensified. However, the number of cancer screening
visits remains significantly lower than in the previous
years. The long-term consequences of a delay in diag-
nostics can lead to a devastating increase in the num-
ber of cases of late-stage CRC and an overall loss of
years of life due to the lack of appropriate treatment
for these patients. However, these forecasts can be
mitigated if proper catch-up surveys are carried out.
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TYXKbBIPBIM

COVID-19-16i1 JIbIH KASAKCTAHJAFBI TIK INIEK OBBIPBIHA OCEPI:
KOMIOHEHTTIK TAJJAY HOTUKEJIEPI

JK.B. Tenvmanosa'?, A.K. Axcapun'*, A.O. Opanoer’, C.T. Oposzoaeé®, K.T. Kynaes’, H.3. Illanaméaes’,
E.K. Kyanowikoé®, 3.A. Bunsnosa', I.C. Heucunoea®', K.P. Pycmemosa®', H.0. Kyoaiuoepeenosa**, H.C. Hzucunog'
!Central Asian Institute for Medical Research, Hyp-CyntaH, KasakcraH Pecnybnukacsi;

*AcTaHa MeauumHa yruBepcuTeTi, Hyp-Cyntan, KasakcraH Pecnybnukacsi;
“Eurasian Institute for Cancer Research, Bilukek, Kbiprbia Pecnybnukacs!;

‘AxyH6aeB aTblifafbl KbIpFbl3 MEMIEKETTIK MenLmHa akapemuscel, bilukek, Kbiprbia Pecnybnukacsl;

SK.A. Acaym aTbiigarbl Xanblkapanblk kasak-Typik yHuepeuteTi, LUbiMKkeHT, KasakcTan Pecnybnukacs!;

SActheHauspoB aTbiHAarsl Kasak ynTTbik MeauumrHa yHusepeuTeTi, Anmarsl, KasakcTaH Pecny6nvkach!

Ozexminizi: JKoin cativin mix iwiex obvipviven ayvipamoin 732 210 dcazoaii mipkeneoi, coipkammanyuiviavi 100 000 aoamea 7,6 Kypaiiovt.
COVID-19 nandemusicol CKpuHuHeKe, HCA0AUIAPObl AHLIKMAYEA IHCIHE ACUMNMOMAMUKAILIK Kamepii iCIK OuazHo3bl Oap Haykacmapowvl
bazbimmayea acep emni.

3epmmeyoiy makcamot — COVID-nanoemusicol bacmanzanea Oellin d#caHe OHblY KeseHiHOe Kazaxcman mypeeinoapsl apacelhoa mix iulex
0ObIPLIHBIY CHIPKAMMAHYUBLIBIK, OUHAMUKACHIH Oaganay.

Qoicmepi: 3epmmey mamepuanvt Kazaxcman Pecnyonukacol [encayivi cakmay Munucmpriciniy mik iwek 0O0bIPbIHA KaAmblChibl
Oepexmepi (7-Hbicar) 6010bl. Pempocnexmuemi 3epmmeyoe 5nu0eMuoiocusHbly CUNAMMAaMAIbIK HCIHE AHATUMUKATBIK 20icmepi KOIOAHbLIObL.
Komnonenmmix 20ic 2010 srcoinoan 2020 scvinea Oetiin 6012aH H#caA20AUIapObly CAHbIHA Hezi30en2eH MK iueKk Kamepiui iCi2iHiy OUHAMUKACHIH
manoay yulin KonOaHulLiobl.

Hamuowcenep: 2010-2020 sncvrioapoagsl depexmepdi manoaii omvipin, 6i3 mik weKk 00bIpbIMeH aypy Kayiniuiy aukvld mMeMeHOeyiH
anvikmaowvik. 2010 scernoan 6acman 2020 sceinza Oetlin baiikanean coipgkammanyublislkmoly ecyi (+24,8%) kosuo anowvr 2010-2019 scviroapza
(+37,2%) xapazanoa memern 6010bl. Opi Kapau, 0i3 2019 sxcvinoan 2020 scvinza Oeliin mix iwexk 00bIPLIMEH CoIPKAMMAHYUWbLILIKIbIY KYPM
momendezenin 6aiikaoviy. JKannvt momenoey —0,89%oo0 601061 dicone xanvikmuly sHcac Kypolavimvinbly o3eepyine (Y AA = +0,13%o09), aypy Kayni
(Y AR = -1,02%o000) dicone dicac KypulLivimbl Men aypy Kayniniy dcuvinmoik acepi (Y AAR = -0,002%o09) 6atinansicmor 6o10vt. Komnonenmmix manoay
ecenmeynepine caiixec, 2020 scwinvl 1662 mik iwex 06vipsl 6ap HayKac KymineeH, 0ipax oHbiH OpHbiHa nayuenmmep cauvl 1471 6010b1. Amanzan
HCAROAUNAP CAHBIHLIY MOMeHOeYi MIK iueK 00bIpbIMeH aypy Kayniniy memenoeyimeH 6aiianbicmyl 6010bl.

Tyocvipuimoap: Ocvinaiiwa, Kazaxcmanoa mix iutek odbipbimen cuipkammarnyurolivly, ounamuxaceir manoay COVID-19-0viy onkono2usnvi
KblaMemmit Kepcemxiuimepi men muimoinicine mepic acepin kopcemedi. COVID-19-ea 6aiinanvicmol uiekmeyiepoeH Kellin HCYMblCmbl Kauma
bacmazan Kezoe OapivbiK, OHKOLOSUSIBIK MeKcepyiep Kyueuminoi. Anauoa, Kamepiui iCik CKpUHUH2IHe Oapy canbl an0bIHbL HCHLIOAPA KAPARAHOA
e0ayip memen bonvin Kana bepeoi. [{uazno30viy Kewiicyi mox iuiek Kamepii iCiciHiy coyebl Ke3eHOEepIiHiy YI2ar0blHa HCIHE OCbl HAYKACMapoa muicmi
eMHiY DOIMAYbIHA OAULAHBICHIbL OMID CYPY Y3AKMbIELIHbLY JICANNbL MOMEHOCYIHe dKenyl MyMKIH. [lecenmen, ecep muicmi baxvliay scypeiziice,
Oy 6ondAcamoaposl dcakcapmyea 601aobl.

Tyiinoi cesoep: mik iwex kamepii iciei, colpkammarnyulivik, mpend, Covid-19, Kazaxcman.

AHHOTAIUSA

BJIMSAHUE COVID-19 HA 3ABOJIEBAEMOCTb PAKOM ITPAMOI KMUIIIKA B KABAXCTAHE:
PE3YJIbTATbI KOMIIOHEHTHOTI'O AHAJIU3A
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ICentral Asian Institute for Medical Research, Hyp-CynraH, Pecnybnuka Kasaxctax;
"MepmumHckuit yHusepeuTeT Actana, Hyp-Cyntan, Pecnybnuka Kasaxcrah;
3Eurasian Institute for Cancer Research, Bulukek, Kbiprolackasi Pecry6nuka;
*Kblprblackasi rocyaapcTBeHHas MeauLmMHckas akagemus M. AxyHbaesa, bulukek, Keiproiackast Pecnybnuka;
SMexayHapoaHbIi ka3axCcKo-TypeLKui yHUBEpCUTET UMenn Xoaxu Axvesa fAcasu, LLibivkenT, Pecnybnuka Kasaxcran,
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Axmyanvrocmu: Ejcecoono 6 mupe pecucmpupyemcesi 732 210 nogwix ciyyaes paxa npsamou kuwxu (PIIK), 3a6onesaemocms cocmagnsem
7,6 na 100 000. Ianoemus COVID-19 nosausana na cKpunuHe, svisigieHue ciyyaes 3a001e6anus u HanpasieHue NayueHmos ¢ OeccumMnmomHuim
OUazHo30M paka.

Llens uccnedosanus — oyenumes OuHaMuKy sabonesaemocmu nacerenus Kasaxcmana paxom npamoii kuuiku 0o u 6o epems nanoemuu COVID.

Memoowr: B pempocnexmuerom ucciedosanuu dannvix Munucmepcmea 30pasooxpanernus Pecnybniuxu Kazaxcman o noswvix cayuasx PIIK,
nonyueHHbIX U3 opmbl No7, UCnonb306anucy onucamenvHuble U AHATUMUYEcKue Menmoovl snudemuono2uu. /s ananuza OUHamuku 3a601eeaemo-
cmu Ha ocHoge Koaudecmsa ciyyaeg 3abonesanusi ¢ 2010 no 2020 200 6bL1 UCNON6306aH KOMIOHEHMHBIL MEMOO.

Pesynemamut: Ananusupysa oannvie 3a 2010-2020 2e., mvl obnapyscunu senoe chudxcenue pucka zabonesanus PIIK. Pocm 3abonesaemocmu,
nabnooasuutics ¢ 2010 no 2020 ze. (+24,8%), Ovin nuoice, uem 8 dokosuonom nepuode 2010-2019 ez. (+37,2%). Hanee, mot obnapysrcunu pesroe
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cHudicerue 3abonesaemocmu PIIK ¢ 2019 no 2020 2. Obwee crusicenue cocmasuno —0,89%ooo u 3a6uceno om usmeHeHull  603pACMHOU CIPYK-
mype nacenenus (y AA=+0,13%o09), pucxa 3abonesanus (Y AR==1,02%o00) u CO80KYNHO20 611UAHUA BO3PACHHOLU CIIPYKIMYPbL U PUCKA 3400N1€6aHUA
(Y AAR==0,002%000). Cocnacno pacwemam xomnonenmmnoco ananusa, 6 2020 200y oxcuoanocy 1662 nayuenma ¢ PIIK, no emecmo amozo uucino
nayuenmog cocmasuno 1471. Yxasannoe cnudicenue uucia ciyyaes npou3ouLio 6 OCHOBHOM u3-3a enuanus pucka zaboneeanus PIIK.

3axnrouenue: Taxum o6pazom, ananuz OUHAMUKU 3a001€6AeMOCMU pAKOM npamoul Kuwiku 6 Kazaxcmane ceudemenscmeyem o ne2amusHom
snuanuu COVID-19 na nokazamenu u s¢ppexmugnocms pabomul onkonocuueckoil cayxcovl. C 603061H081eHUEM PabOmbL NOCTe 02PAHUYEHUL, CE5-
sannvix ¢ COVID-19, ece onxonocuueckue oocredosanus ouiiu ycunensl. Tem ne menee, Konuuecmeo nocewenuil Oisk CKpUHUNEA paka 0cmaemcst
SHAUUMENbHO HUdICe, ueM 8 npedbloyuue 200bl. Heceoespemennas ouazHocmuka Modxcem npusecmu K y8enuyeHuto Yyucia cryiaes no30Hux cmaouil
KPP u obweti nomepe iem dcusHu u3z-3a OMcymcmes Haoaexcaue2o aevenus dmux nayuenmos. OOHAKo dmu NPOSHO3bL MONCHO CMASHUMb, eCllU
npoeoounts Haodiedcawee nociedylowee HabuooeHue.

Knruesvie cnosa: pax npsmoii kuwxu (PIIK), 3aboneeaemocmo, mpenowt, COVID-19, Kazaxcman.
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