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Vaktsineerimiseelne tüübispetsiifiline inimese papilloomiviiruse levimus emakakaela 
tsütoloogilise uuringuleiu raskusastme järgi Eestis

*

Taust
HPV-nakkuse levimus ja tüübiline 
jaotus varieerub märkimisväärselt 
riikide ja emakakaela tsütoloogiliste 
muutuste raskusastmete vahel. 

E-terviseandmete pideva lisandu-
misega tervishoius kasvab andmete 
kaevandamise (data mining, DM) ja 
tehisintellekti (artificial intelligence, 
AI) kasutamine kiirenevas tempos. 
Uuringu eesmärk oli DM-meetodit 
kasutades uurida e-terviseandmete 
põhjal HPV-tüübi spetsiifilist levi-
must emakakaela tsütoloogiliste 
muutuste raskusastme alusel Eesti 
naisrahvastikus. Lisaks hindasime 
HPV-vaktsiinide võimalikku mõju 
Eestis.

Meetodid
Uuringu juhuvalim hõlmas 10% Eesti 
naisrahvastikust. Kaasati 18aastased 
ja vanemad naised (n = 66 451). Iga 
naise kohta koguti andmed tervise 
infosüsteemist ja Tervisekassast 
(RHK-10 diagnoosid, HPV-testid ja 

günekotsütoloogiline uuring (PAP-
test) koos tulemuste ja kuupäeva-
dega) 01.01.2012–31.12.2019. Teksti 
kaevandamise ja loomuliku keele 
töötluse tehnikaid rakendati PAP- ja 
HPV-testide tulemuste eraldami-
seks e-terviseandmetest. Juht oli 
defineeritud kui naine, kellel oli 
tehtud HPV-test 9 kuud enne või 
pärast PAP-testi. Kasutati tarkvara 
tööriista ATLAS ja standarditud 
ühtset andmemudelit (common data 
model, CDM) formaadis. Andmed 
ühtlustati, seostati ja kaardistati 
OHDSI (The Observational Health 
Data Sciences and Informatics) ja 
OMOP (The Observational Medical 
Outcomes Partnership) ühtsesse 
andmemudeli versiooni 5.3.

Tulemused
Kõrge r isk iga ( hr) HPV ü ld ine 
levimus oli 31,4% (95% uv 30,5–
32,3%), ulatudes 21,3%-ni (95% uv 
20,3–22,3%) naiste hulgas, kellel oli 
tsütoloogilise uuringu leid normis 
ehk NILM; kuni 40,0%-ni (95% uv 
38,4–41,7%) LSILi (ASCUS, LSIL , 
AGC-NOS); 64,3%-ni (95% uv 61,3–
67,2%) HSILi (ASC-H, HSIL, AGC-FN); 
ning 62,3%-ni (95% uv 49,0–74,4%) 
nei l, kel lel ol i emakakaelavähk. 
Võrreldes NILM-tsütoloogiaga nais-
tega esines hrHPV sagedamini neil, 

kel lel ol i LSIL (OR 2,59; 95% uv 
2,36–2,84%), HSIL (OR 7,14; 95% uv 
6,20–8,25%) või emakakaelavähk 
(OR 7,28; 95% uv 4,31–12,57%). HPV 
16 oli kõige sagedamini esinev tüüp 
LSIL- ja HSIL-juhtude korral, järg-
nesid 31 ja 52. Vähijuhtumite puhul 
domineeris samuti HPV 16, millele 
järgnesid tüübid 18 ja 33.

Vaktsiiniga kaetud HPV-tüüpide 
(HPV16, 18, 31, 33, 45, 52, 58) kõrval-
damine annaks normist kõrvale 
kalduva tsütoloogilise leiuga naiste 
arvu üldise hinnangulise vähene-
mise 33,1% (95% uv 31,7–34,5%).

Järeldused
hrHPV levimus suurenes emakakaela 
haiguse tõsidusega, mis kajastab 
hästi seost hrHPV ja emakakaela-
vähi riski vahel. Tulemuste kooskõla 
varasema teadmisega viitab raken-
datud metoodika usaldusväärsusele. 
Hinnanguliselt on kõigist e-tervi-
seandmetest umbes 80% struktu-
reerimata formaadis. Rakendades 
andmekaevet (DM) ja tehisintellekti 
(AI ), saab vähendada digitaalset 
prügi.
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Abstract

IMPORTANCE Large-scale data on type-specific human papillomavirus (HPV) prevalence and
disease burden worldwide are needed to guide cervical cancer prevention efforts. Promoting the
research and application of health care big data has become a key factor in modernmedical research.

OBJECTIVE To examine the prevaccination prevalence of high-risk HPV (hrHPV) and type
distribution by cervical cytology grade in Estonia.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study used text mining and the linking
of data from electronic health records and health care claims to examine type-specific hrHPV
positivity in Estonia from 2012 to 2019. Participants were women aged at least 18 years. Statistical
analysis was performed from September 2021 to August 2022.

MAINOUTCOMESANDMEASURES Type-specific hrHPV positivity rate by cervical
cytological grade.

RESULTS A total of 11 017 cases of cervical cytology complemented with data on hrHPV testing
results between 2012 and 2019 from66451 women aged at least 18 years (mean [SD] age, 48.1 [21.0]
years) were included. Themost common hrHPV types were HPV16, 18, 31, 33, 51 and 52, which
accounted for 73.8% of all hrHPV types detected. There was a marked decline in the positivity rate
of hrHPV infection with increasing age, but the proportion did not vary significantly based on HPV
type. Implementation of nonavalent prophylactic vaccinationwas estimated to reduce the number of
womenwith high-grade cytology by 50.5% (95% CI, 47.4%-53.6%) and the number with low-grade
cytology by 27.8% (95% CI, 26.3%-29.3%), giving an overall estimated reduction of 33.1% (95% CI,
31.7%-34.5%) in the number of womenwith precancerous cervical cytology findings.

CONCLUSIONS ANDRELEVANCE In this cross-sectional study, text mining and natural language
processing techniques allowed the detection of precursors to cervical cancer based on data stored by
the nationwide health system. These findings contribute to the literature on type-specific HPV
distribution by cervical cytology grade and document that α-9 phylogenetic group HPV types 16, 31,
33, 52 and α-7 phylogenetic group HPV 18 are the most frequently detected in normal-to-high-
grade precancerous lesions in Estonia.

JAMA Network Open. 2023;6(2):e2254075. doi:10.1001/jamanetworkopen.2022.54075

Key Points
Question What is the estimated

prevaccination prevalence and type

distribution of high-risk human

papillomavirus (hrHPV) by cytological

cervical precancerous grade in Estonia?

Findings In this cross-sectional study

leveraging text mining on nationwide

health data of 66 451 women in Estonia,

the 6most common hrHPV (16, 18, 31,

33, 51, 52) accounted for 74% of all

hrHPV types detected. Nonavalent

prophylactic vaccination was estimated

to prevent 50.5% of high-grade

cytology cases and 27.8% of low-grade

cytology cases.

Meaning These findings suggest that

text mining and linking of health care

data may be useful for informing

preventive efforts for cervical cancer.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2023;6(2):e2254075. doi:10.1001/jamanetworkopen.2022.54075 (Reprinted) February 6, 2023 1/12

DDoowwnnllooaaddeedd  ffrroomm  jjaammaanneettwwoorrkk..ccoomm  bbyy  gguueesstt  oonn  0011//0033//22002244

Original Investigation | Infectious Diseases

Prevaccination Prevalence of Type-Specific Human Papillomavirus Infection
by Grade of Cervical Cytology in Estonia
Anneli Uusküla, PhD; Marek Oja, PhD; Sirli Tamm,MS; Anna Tisler, MS; Made Laanpere, MD; Lee Padrik, MD; Mari Nygard, PhD; Sulev Reisberg, PhD;
Jaak Vilo, PhD; Raivo Kolde, PhD

Abstract

IMPORTANCE Large-scale data on type-specific human papillomavirus (HPV) prevalence and
disease burden worldwide are needed to guide cervical cancer prevention efforts. Promoting the
research and application of health care big data has become a key factor in modernmedical research.

OBJECTIVE To examine the prevaccination prevalence of high-risk HPV (hrHPV) and type
distribution by cervical cytology grade in Estonia.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study used text mining and the linking
of data from electronic health records and health care claims to examine type-specific hrHPV
positivity in Estonia from 2012 to 2019. Participants were women aged at least 18 years. Statistical
analysis was performed from September 2021 to August 2022.

MAINOUTCOMESANDMEASURES Type-specific hrHPV positivity rate by cervical
cytological grade.

RESULTS A total of 11 017 cases of cervical cytology complemented with data on hrHPV testing
results between 2012 and 2019 from66451 women aged at least 18 years (mean [SD] age, 48.1 [21.0]
years) were included. Themost common hrHPV types were HPV16, 18, 31, 33, 51 and 52, which
accounted for 73.8% of all hrHPV types detected. There was a marked decline in the positivity rate
of hrHPV infection with increasing age, but the proportion did not vary significantly based on HPV
type. Implementation of nonavalent prophylactic vaccinationwas estimated to reduce the number of
womenwith high-grade cytology by 50.5% (95% CI, 47.4%-53.6%) and the number with low-grade
cytology by 27.8% (95% CI, 26.3%-29.3%), giving an overall estimated reduction of 33.1% (95% CI,
31.7%-34.5%) in the number of womenwith precancerous cervical cytology findings.

CONCLUSIONS ANDRELEVANCE In this cross-sectional study, text mining and natural language
processing techniques allowed the detection of precursors to cervical cancer based on data stored by
the nationwide health system. These findings contribute to the literature on type-specific HPV
distribution by cervical cytology grade and document that α-9 phylogenetic group HPV types 16, 31,
33, 52 and α-7 phylogenetic group HPV 18 are the most frequently detected in normal-to-high-
grade precancerous lesions in Estonia.

JAMA Network Open. 2023;6(2):e2254075. doi:10.1001/jamanetworkopen.2022.54075

Key Points
Question What is the estimated

prevaccination prevalence and type

distribution of high-risk human

papillomavirus (hrHPV) by cytological

cervical precancerous grade in Estonia?

Findings In this cross-sectional study

leveraging text mining on nationwide

health data of 66 451 women in Estonia,

the 6most common hrHPV (16, 18, 31,

33, 51, 52) accounted for 74% of all

hrHPV types detected. Nonavalent

prophylactic vaccination was estimated

to prevent 50.5% of high-grade

cytology cases and 27.8% of low-grade

cytology cases.

Meaning These findings suggest that

text mining and linking of health care

data may be useful for informing

preventive efforts for cervical cancer.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2023;6(2):e2254075. doi:10.1001/jamanetworkopen.2022.54075 (Reprinted) February 6, 2023 1/12

DDoowwnnllooaaddeedd  ffrroomm  jjaammaanneettwwoorrkk..ccoomm  bbyy  gguueesstt  oonn  0011//0033//22002244

Anneli Uusküla1, Marek Oja2, 3, Sirli Tamm2, 3, Anna Tisler1, Made Laanpere4, Lee Padrik4, Mari Nygard5, Sulev Reisberg2, 3, 6, Jaak Vilo2, 3, 
Raivo Kolde2


