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ABSTRACT. Malignant neoplasms (MNO) of esophagus is the localization with a high mortality rate.
Years of searching for effective treatment in Russia have resulted in modest success. The median survival
rate of patients is expressed in months, 70% of patients die in the first year of dispensary registration, the
levels of one-year mortality rates for men and women practically do not differ.

The esophageal cancer (EC) morbidity and mortality rates have slightly decreased in 2000-2018 in
Russia and has declined only among the male population of the Northwestern Federal District.

To study the trends in the morbidity and mortality rates in the population of Russia and the Northwestern
Federal District of the Russian Federation. Qualitative analytical indicators, such as the accuracy index
and the year-to-year mortality patterns in esophageal cancer patients, will be further considered.

The highest standardized EC morbidity rates of the population were found in Zimbabwe (Harare, Africans)
- 15.5 0/0000, Japan (Miyage) - 14.3 0/0000 and the Arkhangelsk region of Russia — 12.8 0/0000. In 2000-
2019 the level of standardized morbidity rates of the Russian population with EC has decreased from
3.44 to 3.19 0/0000 or 7.3% (both sexes), mortality rates — from 3.32 to 2.66 0/0000, or 19.9%. A decrease
in the morbidity and mortality rates from EC occurred in the Northwestern Federal District of the Russian
Federation, only among the male population.

Annual EC mortality rate mainly occurs according to the classical model. The highest level is determined
in the first year of follow-up (72-74%); by the end of the decade, only 4.1% of patients remain from those
initially recorded.

The accuracy index has decreased in Russia and in the Northwestern Federal District of the Russian
Federation, respectively, to 0.84 and 0.86 (both sexes) but has remained above the critical mark of 0.7 for
localizations with a high mortality rate.

KEYWORDS: esophageal cancer, morbidity, mortality, accuracy index, annual mortality, localization structure,
Russia; Northwestern Federal District of the Russian Federation

ABBREVIATIONS:

MNO - Malignant neoplasms;

EC - esophageal cancer;

NWFD RF - Northwestern Federal District of the Russian Federation;
IARC - International Agency for Research on Cancer;

IA - index accuracy;

PCRD - Population-based Cancer Registry database.
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INTRODUCTION

More than 8000 (8327-2019) primary EC cases
are registered in Russia annually and more than 7000
(7024-2019) deaths from this cause [1].

A huge number of publications are devoted to can-
cer of the esophagus, among which it is necessary to
highlight the fundamental work of Academician of the
Russian Academy of Sciences M.l. Davydov [2].

A large number of publications are also devoted to
the methodological problems of studying the patterns of
dynamics of morbidity, mortality and the effectiveness
of timely care for patients with esophageal cancer [3-11].

For 20 years, we have had the opportunity to deep-
en the development of effective anticancer measures
only using the database of the population of St. Peters-
burg cancer registry [12-14]. Now this opportunity has
expanded to the level of the federal district [15, 16].

Rough incidence among males is 3.9 times higher
than among females (9.43 and 2.42 0/0000 respectively),
and standardized (world standard), 5.7 times - 6.29 and
1.1 0/0000 respectively. The share of EC among all malig-
nant neoplasms in males is 2.2%, in females 0.6% [1, 17].

In the world the highest standardized incidence rates
of EC population were recorded among Africans in Zim-
babwe (Harare) - 15.5 0/o000 determined by extremely
difficult living conditions (poverty, dirt, dust storms). The
high level of EC incidence was recorded in Japan (Miyagi)
- 14.30/0000 and in the Arkhangelsk region of Russia —
12.8 0/0000. Average of 5-7 0/0000 was registered in many
countries (Fig. 1, 2). Minimum levels in male population
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Fig. 1. Cancer incidence in Five Continents. Esophageal cancer. C15.
Males. 2008-2012 [1, 18]

Puc. 1. 3/10Ka4ecTBeHHbIe HOBOOGPa30BaHUA B HEKOTOPbIX CTpaHax
mMupa. Pak nuieBoga. C15. MykumnHbl. 2008-2012 [1, 18]

(less than 2.0 0/0000) were reported in Colombia, Israel
and Algeria [18].

Among female population, the first one is Zimbabwe with
a sharp separation from the rest - 12.5 0/0000. The average
level is in the range of 1.5-2.0 0/0000. Less than 0,5 0/0000
are registered in Korea, Spain and Belarus [eighteen].

Table 1 shows the dynamics of standardized EC indi-
cators in Russia and the NWFD of the Russian Federa-
tion. For both sexes and among the male population, the
greatest decrease in the indicator is observed, among the
female population - a slight increase [1, 19].

Table 1.
Trends in esophageal cancer incidence rate (C15)
of the Bopulation of Russia and the Northwestern
Federal District of the Russian Federation (NWFD RF)
(standardized indicators) [1, 20-25]

Tabn. 1.
[AMHamM1Ka 3260/1€BaeMOCTH HaCe/IeHNA PaKOM
nuwesoga (C15) B Poccun n C340 PP (cTaHAApPTU30BaHHbIE
nokasaresu) [1, 20-25

both sexes
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 3,44 | 3,17 | 3,22 | 3,18 | 3,17 | 3,21 | 3,18 | 3,19
NWFD - - 4,13 | 4,23 | 4,02 | 3,96 | 395 | 4,11
males
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 6,98 | 6,52 | 6,62 | 6,47 | 6,39 | 6,45 | 6,35 | 6,29
NWFD - - 8,40 | 8,07 | 7,72 | 749 | 766 | 7,45
females
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 1,14 | 1,03 | 1,01 | 1,00 | 1,02 | 1,04 | 1,04 | 1,10
NWFD - - 1,46 | 1,72 | 1,65 | 1,68 | 1,49 | 1,95
Zimbabwe (Harare, Africans) 125
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Fig. 2. Cancer incidence in Five Continents. Esophageal cancer. C15.
Females. 2008-2012 [1, 18]
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Mupa. Pak nuieBoaa. C15. *KeHumHbl. 2008-2012 [9, 31].
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Fig. 3. Age-specific esophageal cancer (C15) morbidity rates of
the population of Russia and the USA [18, 20]
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Fig. 4. Trends in standardized indicators of esophageal cancer (C15)
morbidity rates of the population of Russia and the Northwestern
Federal District of the Russian Federation [1, 20-25]

Puc. 4. luHaMMKa CTaHAAPTM30BaHHbIX NOKa3sare/eit 3a6o/1eBaeMocTu
Hacesienust Poccun n (3P0 PP pakom nuwesoga (C15) [1, 20-25]

Figure 3 shows comparative data on the age-specific inci-
dence rates of the population of Russia and the United States
for a period close to 2010, according to the IARC Vol. XI “Cancer
incidence in Five Continents” [18] and the Guide by P. A. Herzen
Moscow State Medical Research Institute [20]. We do not see any
sharp differences between the levels of age-specific indicators.

Index accuracy

The quality of the estimation of cancer patients is deter-
mined by the index accuracy (1A) [26, 27], that is, the ratio of the
number of deaths to the number of initially regjstered patients.
Its value should not exceed not only 1, but also 0.7 for cancer
with a high mortality rate, such as EC[26-29].

A graphical representation (Fig. 5) shows a gradual, constant
decrease in the value of the A for Russia and less distinct - for the
Northwestern Federal District of the Russian Federation, which
indicates an improvement in the quality of registration of initially
registered patients.

The trends of standardized morbidity indicators among the
population of Russia and the Northwestern Federal District are
shown in Figure 4.

As for other administrative territories of Russia, IA in the
amount of more than 1 is registered in 11 territories among the
male population and 21 among the female population, i.e. the
number of deaths exceeds the number of initially recorded pa-
tients. The data obtained indicate the severity of the pathology
and the difficulties of intravital EC diagnosis.

Localization structure

PCRD allows one to study the particular feature about struc-
tural changes in malignant neoplasms for different localizations for
different observation periods. 3971 EC cases have been selected
for four observation periods from the PCRD of the Northwestemn
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Fig. 5. Accuracy index for esophageal cancer patients [1, 20-27, 30]
Puc. 5. flocroBepHocTb yueta (UAY) 60/1bHbIX pakom NULLEBOAA
[1, 20-27,30]



Table 2.

Localization structure of esophageal cancer (C15) in the NWFD RF. NWFD RF Population-based Cancer Registry (PCR)
database 2000-2018 (both sexes)

/loKa/IM3aLMOHHasA CTPYKTYpa paka nuwiesoga (C15) 8 C3PO Pd. NMPP (3P0 2000-2018 (06a nosa)

ICD-106-10 2000-2004
Abs. no. %
C15 3934

Cervical esophagus 0 31 0,8
Thoracic esophagus 1 101 2,6
Abdominal esophagus 2 31 0,8
Upper third of esophagus .3 300 7,6
Middle third of esophagus 4 1281 32,5
Lower third of esophagus 5 908 23,1
Overlapping lesion of esophagus | .8 128 3,3
Esophagus, NOS 9 1154 29,3

Federal District of the Russian Federation: 2000-2004, 2005-2009,
2010-2014, 20152018 (Table 2). For each period, the structure of
the malignant neoplasm of esophagus was calculated according
to the 4th sign of ICD-10 and the one-year survival rate of patients
(which will be shown it in the second part of the article).

During four observation periods, the largest specific weight
in the structure of the EC oncopathology has fallen on the middle
third, lower third and upper third of esophagus. The proportion of
the thoracic esophagus has doubled: from 2.6 to 6.4%. The propor-
tion of Overlapping lesion of esophagus (C15.8) — a tumor extend-
ing beyond one or more other EC localizations has decreased[31].

Mortality

In Russia, more than 7000 (7024 - 2019) deaths from EC
are registered annually: 5546 among the male population, 1478
among the female population. The ratio of EC mortality among
males and females is as follows: in rough terms — 8.14 and 1.88
0/0000 (a difference of 4.3 times); in standardized - 5.4 and 0.83
0/0000 (6.5 times) [16, 20-25, 32].

The trends in the standardized mortality rates of the popula-
tion of Russia and the Northwestern Federal District of the Rus-
sian Federation from EC s presented in Table 3 [17].

In general, the process is the same as with morbidity: a de-
crease in rates among the male population and an increase
among the female population in the Northwestern Federal Dis-
trict of the Russian Federation.

Annual mortality

Annual mortality is the mortality of patients in each year of
follow-up [28, 29]. To study the order of death of EC patients,
2959 people were selected from the PCRD of the Northwest-
ern Federal District of the Russian Federation for the period
1995-1999 (Table 4). Out of the registered patients, 74.1% of men
and 70.0% of women died in the first year of observation. Out
of those who survived the first year (512 men and 247 women),
45.8% of men and 40.4% of women died in the second year of ob-
servation. In the third year, the mortality rate for men decreased
to 21.0%, women — to 12.8%. By the tenth year, 3.2% of men and
6.1% of women remained alive. In subsequent years, a slight de-
crease in annual mortality rates has been noted.

In 2000-2004, 2005-2009, 2010-2014, the mortality rate of
patients in the first year has remained within 70% with a slight
decrease among the female population by the last observation
period to 68.9%.

The death of patients develops mainly according to the clas-
sical type. Its level has been decreasing every year. There were
only a few minor spikes in mortality: in the sixth year for men and
in the fourth year for women. The spike in mortality in the tenth
year of follow-up may be attributed to the cancer registry data-
base cleanup (Fig. 6).

Tabn. 2.
2005-2009 2010-2014 2015-2018
Abs. no. % Abs. no. % Abs. no. %
4093 4093 3640
321 78 352 8,6 128 35
76 1,9 152 3,7 233 6,4
26 0,6 33 0,8 58 1,6
314 77 301 74 278 7,6
1178 28,8 1145 27,9 1004 27,7
834 20,4 945 23,1 889 24,4
173 4,2 240 5,9 329 9,0
1171 28,6 925 22,6 721 19,8
Table 3.
Esophageal cancer (C15) morbidity rate
of the population of Russia and the NWFD
(standardized indicators) [1, 20-25, 32]
Taban. 3.
CmepTHOCTb HacesneHnua Poccun n C3P0 ot paka
nuueBoga (C15) (cTaHgapTU3OBaHHbIE
nokasarenu) [1, 20-25, 32
both sexes
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 3,32 | 2,97 | 2,82 | 2,74 | 2,69 | 2,67 | 2,65 | 2,66
NWFD 3,82 | 3,66 | 3,49 343 | 3,39 | 3,55
males
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 6,80 | 6,21 | 5,96 | 5,66 | 5,59 | 5,52 | 5,39 | 540
NWFD 8,09 | 734 | 6,8 | 6,82 | 6,69 | 6,81
females
2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019
Russia | 1,03 | 0,89 | 0,8 | 0,81 | 0,76 | 0,77 | 0,83 | 0,83
NWFD 1,15 | 1,34 | 1,33 | 1,30 | 1,29 | 1,45
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Fig. 6. Annual esophageal cancer mortality rate in the NWFD RF
(1995-1999). NWFD RF PCR database [15, 16, 28, 29]
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It should be noted that according to the official data of
the annual reporting, formed outside the system of Popula-
tion-based Cancer Registries developed in the country, in the
first year of observation (Form No. 7) in Russia, not 70%, but
57.5% of patients die, in the Northwestern Federal District of
the Russian Federation — 55.8%. There are territories that re-
port the deaths in the first year of observation of less than 30%
of the primary registered EC patients (Rostov Oblast, Chechen
Republic) or from 30 to 39% (Moscow Oblast, Chukotka, Kam-
chatka). However, there is a sufficient number of administra-
tive territories showing real statistics (70 and more %): Bryansk,
Kaluga, Kostroma, Pskov, Kirov, Omsk, Magadan regions, Sev-
astopol [15, 16, 33].

Thus, the study of the the morbidity and mortality rates
patterns of the most severe pathology — esophageal cancer
- has led to the establishment of a slight decrease in the mor-
bidity and mortality of the population of Russia and the North-
western Federal District of the Russian Federation, an increase
in the reliability of estimation (hence, an increase in the quality
of estimation). It has become possible to identify the peculiari-
ties in death of patients during each of the ten years of dispen-
sary observation, the preservation of the highest (more than
70%) death of patients during the first year of observation.
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CocTosiHMe oHKonoruvyeckom nomoiuu B Poccum:
pak nuwesoaa. NMonynsumMoHHOe uccneaosaHue
Ha ypoBHe deaepasibHOro okpyra. Hacro 1.
3aboneBaeMoCTb, CMEPTHOCTb, 4OCTOBEPHOCTb
yyeTa, norogMyHasg netasbHOCTb
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HaumoHanbHbIN MeOUUMHCKUIA NCCNeaoBaTenbCKUm LEHTP OHKonornu uMm. H. H. Netposa
MuHucTepcTBa 3apaBooxpaHeHus Poccuiicko depepauun, CaHkT-MNetepbypr, Poccusa, MVM@niioncologii.ru

AHHOTALIUA. 3n0KayeCTBEHHbIE HOBOOGPA30BaHMUS NMULLIEBOAA — JIOKAIM3ALMS C BbICOKMM YPOBHEM JIETA/IbHOCTW.
3a MHOrmMe rogpl Nomcka ap@eKTMBHOO siedeHnss B POCCnM JOCTUMHYTbI CKPOMHbIE yCrexu. MegyaHa BbPKMBAaEMOCTHU
60/1bHbIX UcumncnsieTcs B Mecsiuax, 70% 60/1bHbIX NOrMbaeT B NepBbIii rog, AMCNaHCEPHOro y4YeTa, ypOBHM OAHOrOAMY-
HOW NIeTaNIbHOCTU MYXKYMH U YKEHLLMH MPAKTUYECKM HE OT/IMYAKOTCS.

Llenbto Hallero nccnenoBaHns SBUNOCh U3yYeHne MHaMuKy 3a601eBaeMoCcT U CMepPTHOCTU HaceneHuns Poccum m
C3DO0 PD. MnaHMpyeTcsi pacCMOTPETb TaKME KAaYeCTBEHHbIE aHAIMTUYECKME NMOKA3aTeNn Kak JOCTOBEPHOCTb y4eTa U
XapakTep NoroAnYHOM NETaNbHOCTM 6O0NbHBIX PaKOM MULLEBOAA.

Hanbonee BbICOKME YPOBHM CTAaHOAPTU30BAHHbIX NOKa3aTtenen 3a6oneBaeMocTu HaceneHus Pl BbisiBNEHbI B 3UM-
6abBe (Xapape, appukaHupl) — 15,5 0/0000, dnoHmm (Musre) — 14,3 0/0000 v ApxaHrenbckoi obnactm Poccum — 12,8
0/0000. C 2000 no 2019 rr. B Poccun ypoBEHb CTaHAAPTM30BaHHbIX MOKasaTtenen 3aboneBaemMoct Hacenenns Prl
yMeHbLmncs ¢ 3,44 oo 3,19 0/0000 nnu Ha 7,3% (06a nona), cMepTHOCTU — ¢ 3,32 0o 2,66 0/0000 mnm Ha 19,9%. CHuke-
HMe YPOBHS 3a6071€BaeMOCTU 1 CMePTHOCTM OT Pl npomsoLwuno 1 8 C3MO Pd, HO TONIbKO cpeam My>KCKOro HaceneHusl.

MoroamnyHas netanbHOCTL AN Pr1, B OCHOBHOM, pa3BMBAaETCS MO KacCMYeCcKoMy CueHapuio. HamBbICLLWIA YPOBEHDb
onpeaenseTcs B NepBbiv rog, HabnoaeHus (72-74%). K KOHUY OeCITUNeTns OCTaeTcs U3 NepBUYHO YYTEHHBIX TOTbKO
4.1% 60NbHbIX.

MHOEKC AOCTOBEPHOCTU yYeTa CHU3MNCSA B Lenom no Poccmm n B C3MO PP cootBeTctBEHHO A0 0,84 1 0,86 (06a nona),
HO OH OCTancs 6osbLUE KpUTUYECKO OTMETKM 0,7 ANS IOKanu3aumin C BbICOKMM YPOBHEM JIETaNIbHOCTU.

KNKOYEBBIE CJZIOBA: pak nuweBoaa, 3a6oneBaeMoCTb, CMEPTHOCTb, 4OCTOBEPHOCTb yYeTa, NnorogmyHas ne-

TaNbHOCTb, IOKaNM3aUMOHHas CTpyKTypa, Poccusa, C3DO PO
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