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KpatKoe cogep)kaHue

B xoniie 2019 roga Bce 4eioBEYECTBO CTOIKHYIOCH C KOJIOCCATHHON TPOOIEMOI - HOBOM
kopoHaBupycHoit uadekueit COVID-19. Korna crano moHsATHO, 9YTO HYXKHO B KpaT4alImie
CPOKU HAYMHATh OOPOTHCS C BUPYCOM, THICSUU Bpauel 10 BCEMY MHUPY CTajIl MPOBOIUTH
WCCIICTIOBAHUS B PA3IUYHBIX 00JIACTIX MEAUIMHBI. KOIMYecTBO cTaTeil Mo 1aHHOW TeMe Pe3Ko
BO3pOCIIO, TO3TOMY YCIIOKHUJIACH 33/1a4a MOMCKa U 00paboTKu HYKHOM nHopManuu. Mbl
pelIIM TOMOYb UCCIIEIOBATENSAM U CO3J]aTh HHCTPYMEHTHI, KOTOPBIE TOMOTYT
CUCTEMAaTHU3UPOBATh U YHOPSAOYUTH OO0JIbIIOE KOTMUYECTBO JAHHBIX, BHIJICIIUB U3 CTaTEH
MEIUIIMHCKUE CYIITHOCTH M IPYTYIO MOJIe3HYI0 HH(popManuto. i HarJIssTHOW BU3YyaTH3aI[ui Mbl
MIOCTPOUM HECKOJIBKO TUIIOB IpauKOB, HATJISITHO MOKA3bIBAIOIINX B3aUMOCBSI3U CPEIn
TEPMHUHOB.

BeBepeHue

B Hacrosiee Bpems noTok HH(pOpMALMU, TPOU3BOAMMOI YEIOBEKOM, HEBOOOPA3UMO
BEJIUK. MHOIME COBPEMEHHbIE YUEHbIE JIEISATCS CBOUMU 3HAHUSMHU U OTKPBITHSIMU ITOCPEICTBAM
yOJIMKALMU HAyYHBIX CTaTel, HO, KaK HaM Ka)XeTcsl, U3-3a OTPOMHOI0 KOJINYECTBA HOBOM
Xa0TUYHON MH(POPMAIUH, CTAHOBUTCSI BCE CII0KHEE HAWTU UHTEPECYIOIINE CTaThH 110
KOHKpETHBIM TeMaM. Hampumep, eciiu uenoBek XoueT HaWTH CTaThH 10 TeMe MTOMCKa JeKapcTBa
OT KOPOHaBUpYcCa, EMY IIPUJIETCS BPYUHYIO UCKATh HY)KHYIO TEMY B ThICAYaX CTaTeH, YNTaTh
BECh TEKCT U COOCTBEHHOPYYHO BBIIEIATH HY)KHYIO eMy HH(pOpMaLnio. Mbl XOTUM yIIPOCTUTH
3Ty 3a/1a4y, TEM CaMbIM YCKOPUTb U3ydeHUE 00JI€3HU U Pa3paboTKy crioco00B OOpBOBI ¢ HEl.

Datacer CORD-19

B kauecTBe HCTOYHMKA JaHHBIX MbI OyaeM ucosb3oBaTh qaracer CORD-19[2], Ha
JTaHHBIA MOMEHT conepxkaniuii 6osee 400 000 crareit, mpu 3ToM 150 000 U3 HUX ¢ TIOTHBIM
tekctoM, 0 COVID-19 u apyrux cBsi3aHHBIX ¢ HUM 00JIe3HSIX. DTOT HaOOp JaHHBIX OBLIT CO3/IaH
WHcTuTyTOoOM AJUleHa IO UCKYCCTBEHHOMY MHTEIUIEKTY B apTHepcTBe ¢ MHnnunatusoit Yan
I{ykepbepra, LlenTpom Ge30macHOCTH M HOBBIX T€XHOJIOTHH [KOP/PKTayHCKOTO YHUBEPCHUTETA,
a Taxke HanmonanbHOM MenuimHCKoN 6nbmunoTtexoit u IBM. ABTOpBI TPU3BIBAIOT Jt0IEH
WCIOJIb30BaTh JaHHBIE TS CO3/IaHUsI MHCTPYMEHTOB AJis1 00paboTKY M aHaIu3a JaHHBIX, YTOOBI
MIOMOYb MeIMLUHCKOMY coobmiecTBy. Ceituac qoctynssl 6oee 30 ruradailt crateil, mpu 3ToM
JlaTaceT PEryJsipHO JOTOIHSETCS.

BoliaeneHue cywHocTein

[IepBbIM ATanoM paboThl HEOOXOAMMO 00pabOTaTh HayUYHbIE CTAThU U BBIJEINUTD U3 HUX
MEIULUHCKUE CYIITHOCTH, TO €CTh 0a30BbI€ MOHATHS, HAIPUMED, TAKUE KaK Ha3BaHUs JIEKapCTB U
IMarHo30B. [[J1s 3TOro UCnob3yrTCs HEHpoCceTH.

B nocnennue ropl HabMIOAeTCs CYIIECTBEHHBIH IPOrpecc B 00J1acT 00paboTKu
€CTECTBEHHOTO s13bIKa. HelpoceTn CriocoOHbI peraTh CleIyIoIie 3a/1a9u:

MamuHHBIN TEPEBOT
OTBeTHI HAa BOIPOCHI
Co6op HOBOCTEH
Kareropuszanus tekcra
Brinenenue cymnocrei



B 2018 rony JIxeitkobom JleBnuHOM U ero koieramu u3 Google Oblia co3mana
s3eikoBast mojeir BERT[3][4] (Bidirectional Encoder Representations from Transformers), a
yxe B 2019 roxy oHa nokasana Jydinie pe3yabTaThl BO Bcex 00aacTax o0padboTku. B okTsope

2020 roga moutu Bce 3anpockl Google Ha aHTITMICKOM sI3BIKE OBLITH 00paOOTaHBI IIPH ITOMOIIH
BERT.

JlaHHas MozienTb 00Y4YEeHa Ha OTPOMHOM KOJIMYECTBE Pa3IMYHBIX TEKCTOB U3 HHTCPHETA.
Jlnis1 GoJiee crielMaaIu3upOBaHHbBIX 3a/1a4 B 00JIaCTH OMOMEIMIIMHBI HEOOX0IUMO MIEpeoOyIHUTh
MOJIeJIb Ha Hay4dHBIX MyOauKamusax. CyIecTByeT HECKOJIBKO POCSKTOB JIJISl PEIICHHS dTOU
3agaun [5][6]. st cBoero mpoekTa Mbl periniy ucronb3oBats PubMedBert[7], kotopyro
nepeoOyurin uccieaoatenu u3 Microsoft Research Ha ocHoBe Mogenmn BERT u 6a3b1 qaHHBIX
MEIULIMHCKUX U Onosornueckux crareir PubMed[8]. Mozaens pemraer 6osnee oburyto 3agaqy,
4YeM HaM HY)KHO. IMEHHO U151 BBIZICTICHHUS CYLIHOCTEH cymiecTByeT cepuc Text Analytics for
health, co3nannbrit komnanuelr Microsoft. /Iyt 00paboTKK JaHHBIX Y HETO €CTh CIICAYIOIIUE

byHKIMH:

1. Brigenenue cymnocteit

Ribavirin was also evaluated against SARS-CoV-2 infection , but the antiviral

—
MEDICATION_NAME DIAGNOSIS MEDICATION_CLASS

property of drugs is still not well established against the SARS-CoV-2 .

TREATMENT_NAME DIAGNOSIS
In addition, after oral administration, the drug was rapidly absorbed into the Gl tract .
L ——
ROUTE_OR_MODE BODY_STRUCTURE
The drug has oral bioavailability around 64 % with large volume of distribution.
ROUTE_OR_MODE EXAMINATION_VALUE EXAMINATION_UNIT
2. Brinenenue cBs3eil MEXAy CYIIHOCTIMH

Woman |UMLS: €0043210 | in NAD |[UMLS: €2051415 | with a h/o CAD |UMLS: C1956346 | , DM2 | UMLS: C0011860 | ,
e ——— et ——— e ——————t.$ ettt

GENDER DIAGNOSIS DIAGNOSIS DIAGNOSIS

asthma |umLs: co004096 | and HTN |umLs: 0020538 | on ramipril | UMLs: co072973| for 8 years awoke from sleep around

DIAGNOSIS DIAGNOSIS MEDICATION_NAME TIME

Time of condition
I v

2:30 am this morning of a sore throat | UMLS: c0242429| and swelling of tongue |UMLS: c0236068 | . She came immediately to

TIME SYMPTOM_OR _SIGN SYMPTOM_OR_SIGN

the ED b/c she was having difficulty swallowing and some trouble breathing due to

SYMPTOM_OR_SIGN SYMPTOM_OR_SIGN

3. HpI/IBHSKa CyIIlHOCTeﬁ K MEAULIUHCKHUM OHTOJIOTUAM, TO €CTh HEPAPXHUICCKUM
crcTeMaM IpeCTaBIeHUs] TEPMUHOB U UX B3auMOCBs3eil. B nanbHelimem Mel Oynem
ucnoinb3oBath oHTonoruio UMLS (Unified Medical Language System), 3To MeauIHcKas



OHTOJIOT U, KOTOpAasd UCIIOJIb3YCTCA JIA paSPaGOTKI/I KOMITBIOTCPHBIX CUCTCM, IOHUMAIOIIUX

MCIUIUHCKUEC TCPMHHBI.

patients must have histologically [umis: cozosdsz| confirmed r / r NHL [umLs: ca721532| or HL [umLs: coorsszs | (defined by who criteria). patients with
e —————e e T ——— =

EXAMINATION_NAME DIAGNOSIS

chronic lymphocytic leukemia [umLs: coo23434] ( cll [umLs: coo23434 | ) and small Iymphocyl:itl

DIAGNOSIS DIAGNOSIS

eligible. in addition patients with NHL other than diffuse large b cell lymph
DIAGNOSIS DIAGNC

received at least 2 prior therapies |UMLS: c0087111] . patients with diagnosed with HL [umLs

—
TREATMENT_NAME DIAG

4. BeIsiBIIEHME OTpULIaHUS CYIIHOCTEN

UMLS_C0018629
[aoD oooooossza |
|Bi Ei0pz14]
CEPSS 1006070
o5 20
[eesr10 nECOST |
CHV 0000006210 |
COSTAR 375
CSP2004-1208
=23

LYMPHOMA LIKE REACT
OXP_L000253 |
HPO HPO012158 |
10N CE19
ICOI0AM  MS650/3
[rentocm ca1]

IcoecK 20

coassoas | ( sl [umLs: coassoss ] ) are
— | en————

DIAGNOSIS

l44) ( dibel ) must have
j— D T T ——

DIAGNOSIS

eligible if there is no available

She has never had a similar reaction ever before and she did not have any associated

SOB [uUMLs: C0013404 , chest pain [UMLs: c0008031 , itching [umLs: co033774 | [P Tern) .

SYMPTOM_OR_SIGN SYMPTOM_OR _SIGN

SYMPTOM_OR _SIGN

or nausea [UMLS: C0027497 . She has not noticed any rashes [UMLs: coo15230 . She

SYMPTOM_QR_SIGN

SYMPTOM_QR_SIGN

says that she feels like it is swollen down in her esophagus as well. In the ED she was given 25mg

SYMPTOM_OR _SIGN

DOSAGE

B kagecTBe pe3ynbrara cepBuc Bo3BpaiiaeT Json (aiii, B KOTOPOM XPAaHUTCS BCS HYKHas
HaM UHOpMaIUs O CTaThe: Ha3BaHUE, ATy MyOIMKaIllMU, IMEHa aBTOPOB, CYIITHOCTH H CBSI3U
MeXTy HUMH | apyroe. [lanee ¢ Helt OyneT yno0HO paboTaTh 3a CUeT HePaAPXUUECKON CHCTEMBI
MpeACTaBICHUS JaHHBIX

YxkopoueHHslii mpumep Json daitna 1st 0HON CTaThU

{
"id": "klg8rjpk",
"title": "Vaccines and Airline Travel: A Federal Role to Protect th
e Public Health.",
"authors": "Robertson, Christopher T",
"journal™: "American journal of law & medicine",
"abstract": "This Article explores two ways in which airline travel

is an important vector for the spread of infectious disease, and argues that
airlines have market-based and liability-
based reasons to require that passengers be vaccinated. Going further, the Ar
ticle explores whether the federal government has the legal and constitutiona
1 authority-especially under the Commerce Clause-
to encourage or mandate that airlines implement such a vaccine screen. By dis



rupting the spread of disease at key network nodes where individuals interact
and then connect with other geographic regions, and by creating another ince
ntive for adult vaccination, an airline vaccine screen could be an effective
and legally viable tool for the protection of public health.",
"publish_time": "2016",
"entities": [
{
"offset": 96,
"length": 18,
"text": "infectious disease",
"category": "Diagnosis",
"confidenceScore": 0.99,
"isNegated": false,
"links": [
{
"dataSource": "UMLS",
"id": "C00e9450"

}s

{
"dataSource": "AOD",

"id": "0000004780"
Yoeenlenl]

"relations": [

"relationType": "QualifierOfCondition",
"bidirectional”: false,
"source": {
"uri": "#/results/documents/1/entities/3",
"text": "disrupting",
"category": "ConditionQualifier",
"isNegated": false,
"offset": 450
s
"target": {
"uri": "#/results/documents/1l/entities/5",
"text": "disease",
"category": "Diagnosis",
"isNegated": false,
"offset": 475

Y, ..1...)

PaGorath ¢ TakuMu JaHHBIMH MOKHO B JIFOOOM SI3bIKE IPOTPaMMHUPOBaHUs, HAIPUMED,
Python. Ho /st BeITIOTHEHHMS CIICHMATM3UPOBAHHBIX 3aIIPOCOB MPHICTCS pa3ouBath (aita Ha
MacCCHBBI CIIUCKH U CTPOKHU U MHICATh HE CaMYIO IPOCTYIO MporpaMmy. Mbl peluim



BOCIIOJIb30BaThCSl TOTOBOW CHCTEeMOM yrpaBienus 6a3zamu qanabix Cosmos DB[9][10] ot
Microsoft.

Cosmos DB

Cuctema ympaBienus 6azamu nanubix (CYB/]) — aTo mporpamMmMmHOe obecrieueHue st
co3zaHus 0a3 JaHHBIX, XPAaHEHHUS U MTOKCKa B HUX HeoOxonumon napopmanuu. CymecTByer
MHoro turoB CYB/I, Hac MHTEepecyIOT ABa U3 HUX: PEIIIIMOHHBIC (paboTaeT ¢
CHCTEMaTU3HPOBAHHBIMHU JIBYMEPHBIMHU TaOJIHULIaAMH) U HEPEJIALUOHHBIE (paboTaer ¢
UepapXUueCKUMHU CTPYKTypaMu JaHHBIX, TAKUMHU Kak json ¢aiiibl). IMEHHO MO3TOMY MBI
ucnoib3yem 0azy nanasix Cosmos DB B koTopoii mpu moMoIy MpOCTHIX 3apocoB Ha sql-
0I00HOM SI3bIKE MOKHO IOJTY4aTh CIOXHBIE pe3yabTaThl. OHUM TaKKe XpaHATCS B BUIE json
(aiinoB, HO MOTYT OBITH TPEOOPA30BAHBI B TAOIHIIBI AJIs1 yI00HOUN BHU3yalU3allUH.

[Tocne 3arpy3ku nanHbix B Cosmos DB, ¢ HuMEU MOXHO paboTaTh B TaK Ha3bIBAEMBIX
HOyTOYKax Ha sql-1mo100HOM sI3bIKE U s3BIKE python.

[Tpumep Toro 4To, MOXHO cruenaTh pu nomonu Cosmos DB:

SELECT p.title, r.source.text

FROM papers p JOIN r IN p.relations

WHERE r.relationType='DosageOfMedication' AND CONTAINS(r.target.text,'h
ydroxychloroquine")

[Tpu momMommy JaHHOTO 3ampoca Mbl TOJTydaeM TabIuIly ¢ Ha3BaHUSIMU CTaTCH U
MPUBEICHHBIMU B HUX JO3UPOBKAMU MEIUKAMEHTA TUAPOKCUXJIOPOXHAHA.

title text
0 In Vitro Antiviral Activity and Projection of . 400 mg
1 In Vitro Antiviral Activity and Projection of ... maintenance dose
2 In Vitro Antiviral Activity and Projection of . 200 mg
3 An open-label prospective observational study ... 400mg/day
4 Clinical experience with therapeutic dose of L. . 200mg
384 Prescribing practices of lopinavir/ritonavir, . increase
385 Prescribing practices of lopinavir/ritonavir, ... 32
386 Prescribing practices of lopinavir/ritonavir, . 6

387 COVID-19 pandemic and biological therapy in rh... dose

388 COVID-19 pandemic and biological therapy in rh__. 400 mg

389 rows x 2 columns

Power Bl

K coxanennto, He KaXKIblii MEIUIIMHCKUN PAaOOTHHUK MOYKET CBOOOIHO MHCAaTh KO Ha sql,
MO3TOMY JJIsl BU3YyaU3alliu JaHHBIX MOXKHO HCTONB30BaTh cepBuc Power BI. [Ipu momomu sql
3ampoCOB MBI OJIUH pa3 3arpy3win ganubie n3 Cosmos DB, nponucany ux B3auMOCBS3U U Ha



BBIXO/I€ TOJIYYMJIA CUCTEMAaTH3UPOBaHHYIO 0a3y TaHHBIX, C KOTOPO HAMHOTO MPOILE U
noHsiTHee padoTatk. [Ipumep TaGIHUIBI TO3UPOBKH METMKAMEHTOB UCTIONB3yst Power BI

Document.relationType Cymma Count DocumentrelationType Documentsource Document.target gount
DosageOftMedication  therapeutic anticoagulation 68
DosageOfMedication 400 mg Hydroxychloroquine 51
DosageOfMedication 400 mg HCQ 49
DosageOfMedication  high-dose corticosteroids 49
DosageOfMedication 200 mg Hydroxychloroquine 46

DosageOfMedication 23760 DosageOfMedication  high-dose steroids 44
DosageOfMedication  low-dose aspirin 41
DosageOfMedication 500 mg azithromycin 34
DosageOfMedication 1 Angiotensin 33
DosageOfMedication 200 mg HCQ 29
DosageOftMedication 8 mg/kg tocilizumab 28
DosageOfMedication  high dose corticosteroids 28
DosageOfMedication 100 mg remdesivir 24
DosageOfMedication 100 mg ritonavir 24
DosageOfMedication 200 mg remdesivir 24
DosageOfMedication  low-dose corticosteroids 24
DosageOfMedication  1-7 Angiotensin 23
DosageOfMedication  high-dose corticosteroid 23
DosageOfMedication 600 mg Hydroxychloroquine 22
DosageOfMedication  high dose steroids 22
DosageOfMedication  high-dose methylprednisolone 22
DosageOfMedication  therapeutic dose anticoagulation 22
DosageOfMedication 4 mg baricitinib 21

Ta6Jmua BCCX NMArHO30B U KOJIMYECTBO UX YHOMI/IHaHI/Iﬁ

DY e -

Document.category  Count Document.text gount Document.umls_id ~
COVID-19 304388 (5203670
SARS-CoV-2 66542 (5203670
disease 62883 (C0012634
infection 40604 (3714514
pandemic 39095 (C1615608
COVID-19 pandemic 38565 (5203670

Diagnosis 2477847 Coronavirus disease 2019 26917 (5203670
death 17375 C0011065
infections 15596 (3714514
SARS-CoV-2 infection 14599 (5203670
deaths 14471 C0011065
SARS 14041 C1175175
cancer 13526 C0006826
diseases 12976 C0012634
pneumonia 12840 (C0032285
virus 12221 C0042769
influenza 11166 C0021400
illness 8764 (0221423
diabetes 8744 C0011849
stress 8713 (0038435
COVID-19 infection 8254 (5203670
anxiety 8051 (C0003467
ARDS 7706 C0035222
complications 7609 (C0009566
coronavirus 7595 C0206750
infected 7370 C3714514
acute respiratory syndrome coronavirus 7237
2

[Ipu momMomu Takux TabJIUIL y’K€ MOYKHO JIETKO MOJIy4aTh AOCTYI K KOHKPETHBIM
CYILIHOCTSIM U JI€JIaTh Pa3JIMYHBIC BBIBOJBI.



MNocTtpoeHune rpadpuKoB USMEHEHUA TAKTUK JIeYEHUA OT BPEMEHMU

[Mocne n3y4eHus BceX JaHHBIX HAM CTAJIO HHTEPECHO, KaK U3MEHSUTHCh TAKTUKH JICUCHHUS
U TIpUMEHsIeMbIE IIpernapaThl ¢ TedeHneM BpeMenH. [1pu nmomomu Jupiter notebooks n
HOYTOYKOB, BcTpoeHHBIX B Cosmos DB

U3 Bcex cymHocTel npu noMoru sql-3amnpoca Mbl BEIACTUIN Ha3BaHUS METUKAMEHTOB U

IMpUHAJIC)KAIIUC UM ITapaMETpPhbl: HA3BAHUC, OT’pI/II_IaTCJIBHBIﬁ JI1 OH UMECT CMBICJI, HA3BaHUC

CTaTbH B KOTOPOIl OHO YIOMHMHAETCS, BpeMs IyOJIUKaluu CTaThi U 1d B MEIUIIUHCKOMN
orroigoruu UMLS.

[11]

1 meds.head()

text isNegated

FIPV-3CL False
FIPV-3CL False
FIPV-3CL False
coronaviral False

flew False

title
X-Ray structure and inhibition of the feline i...
X-Ray structure and inhibition of the feline i...
X-Ray structure and inhibition of the feline 1. .
X-Ray structure and inhibition of the feline 1. .

Potential for the International Spread of Midd. ..

publish_time

2015-11-01
2015-11-01
2015-11-01
2015-11-01

2013-07-17

umis_id
NaN
NaN
NaN
C0206419

C0441659

Jlasiee MBI TOCTPOMITN TAOIHMITYy 3aBUCUMOCTH KOJIMYECTBA CTATCH OT JAThI ITyOIHKAIUH.

MosxHOo 3aMCTUTb, YTO IMHK KOJIMYCCTBA OHYGJ'II/IKOBaHHLIX crarei IpUXOOUTCA Ha CeHTﬂ6pB

2020 roza. 910 MOXKET OBITH 00YCIIOBICHO TEM, YTO MHOYKECTBO MCCIIEJOBAHNN TPEOYIOT BpeMst

U UX IMTPOBCACHUA, CJICA0OBATCIBbHO, PE3YJIbTAaThl MHOT'UX I/ICCJ'IG,I[OBaHI/Iﬁ Ha4daTbIX B HAYAJIC

roga OyayT onmyOJIMKOBaHBI OJIMKE K OCEHH.

17500 A

15000

12500 -

10000 1

1500 4

5000 4

2500 4

o -

Hawm nokazanocs HUHTCPCCHBIM PACCMOTPCTh ANHAMHKY KOJIMYCCTBA YHOMI/IHaHI/Iﬁ

2020-01 2020-03

2020-05 2020-07 2020-09 2020-11

2021-01

KOHKPECTHBIX JICKAPCTB, YTO IMO3BOJIACT paCCMOTPETh U3MCHCHUC ITOAX0J0B JICYCHHUA CO

BPECMCHCM. HepBLIM 1raromM Mbl BbIACTIWIINA CAMBIC YIIOMUHACMBIC JICKAPCTBA. I[JBI TOT'0 YTOOBI

IPEAOTBPATUTH TOBTOPHOE YIIOMUHAHHUE MEMKAMEHTa MO Pa3HBIMU HAa3BAHUSIMU MBI
ucnoib30BaIK ux npusssky k UMLS id.

2021-03



title isNegated negativity name

umls_id
C0020336 4846 191 0.039414 hydroxychloroguine
C0008269 1870 38 0.020321 chloroguine
C1609165 1793 94 0.052426 Tocilizumab
C4726677 1625 24 0.014769 remdesivir
C0052796 1201 84 0.069942 azithromycin
C0282549 1 0 0.000000 HL-60 cells
C0006051 1 0 0.000000 Botulinum neurotoxin B
C0282545 1 0 0.000000 phacoemulsification
C0036774 1 0 0.000000 bovine serum albumin
C0067874 1 0 0.000000 1-butanethiol

T879 rows x 4 columns

Hanee s HanOoJiee YIOMUHAEMBIX JIGKAPCTB MBI MTOJICYATAIN UX YaCTOTY YIIOMHUHAHUS
10 MECSIIIaM U MOCTPOUIIH I'padUKH.

text isNegated

count positive_count negative_count

month name
2020-01-01 Heparin 4 4 0
azithromycin 3 3 0
chloroquine 1 1 0
hydroxychloroquine 5 5 0
lipopolysaccharide 9 9 0
2021-01-01 methylprednisolone 40 36 -4
ozone 118 18 0
remdesivir 185 182 -3
ritonavir 76 76 0
vitamin D 79 7 -2

196 rows x 3 columns

HpI/IMepBI Fpa(bI/IKOB HN3MCHCHHA KOJINYCCTBA YHOMI/IHaHI/Iﬁ KOHKPCTHBIX JICKAPCTB OT
JaThl Hy6J’II/IKaHI/II/I CTaTbHu



droxychloroguine chloroquine
Y q q

600 = positive_count
negative_count
200
400
— positive_count
ti t
500 negative_coun 100
01 0
o [g) o o o A e Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
@Tﬁ -k_le."i-b -t_q’i-b -i_Q,"E-':’ 'i—':ﬁ'% .@’Lb .@'f‘ 2020 2021
month month
remdesivir favipiravir
200 - = positive_count
60 1 negative_count
150
—— positive_count 40 1
100 negative_count
50 20 1
04 01
Jan Feb Mar Apr May Jun Jul fug Sep Oct Mov Dec pp Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec jap
2020 2021 021
month month

Kak BuiHO U3 nepBoro rpaduka, B Hauaje rojia yueHble akTUBHO H3ydain
TUAPOKCUXJIOPOXHH, HO TIO3KE YaCTOTa YIIOMUHAHUM UJIET HA CHaJ, a KOJUYECTBO YITOMUHAHUN
u3BectHOro B Poccun aBunupasupa (mocneanuii rpauk) co BpeMEHEM TOJIBKO PacTeT.

FpaduKM B3aMMHOro ynommHaHuA TePMUHOB

MHorre MeMIMHCKHE TEPMUHBI B3aMOCBSI3aHbl U BMECTE YIIOMUHAIOTCS B CTaThAX. Tak
KaK Mbl MOKEM HAlTH B3aUMHBIEC YIIOMUHAHUS, MBI MOXEM MPOCIEANTH 3aBUCUMOCTH OJTHOTO
WM HECKOJIBKUX KJIACCOB TEPMUHOB, HAaIIpUMEp, 3aBUCUMOCTD [TOCTABJIEHHOTO IMAarHo3a 1
MeIMKaMEHTa JUIs €€ JeueHus. [ BBISIBICHNS TaKUX 3aBUCUMOCTEN OTINYHO MOIXOIAT
rpaduku Tuna Sankey U XOp/0BbIe JUarpaMMmBbl.

Jlns moctpoenus rpaMKoB Mbl MCTIOIB30BaM Jupiter notebooks, 6ubnmnotexy Plotly s
rpadukoB Sankey[11] u cnenmansayto 6udarorexy Chord[12][13] miist XOpAOBBIX qHArpaMM.

®ynkuus rpaduka Sankey mpMHMMAaeT Ha BXOJ MAacCUB Ha3BaHMM y3J10B U 3 MaccuBa
qucel: OTKyJa WIeT JIUHUSA, KyJa OHa BeJeT U 3HaueHue. ToluHa IMHIN, COeIUHSIONIEeH ABe
CyLIHOCTH oToOpaxaet 3HaueHue. L{Berom Beinenen COVID-19, Tak kak OH HHTEpecyeT Hac
6osnbiie Beero. /i nomyyeHus MacCUBOB Mbl TIOCTPOMIIN KOPPEISLIMOHHbBIE MAaTPHUIIBI (CM.
npuioxkenue 3) no Json ¢aiinam. [TockonbKy Ha rpaduke CI0KHO 0TOOPa3UTh MHOTO
CYIIHOCTEH, MbI BpYUHYIO PacIpeIe/IniIN CX0KHEe OHATHS U CO3/1alIi CBOIO HEOOIBIITYIO
OHTOJIOTHIO MOHATUH. (CM. puioxkeHue 1)

BzauMocss3b MCKOY CII0CO0aMH JICUCHHS U JuarHo3aMu
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MoskHOo 3ameTuTh, uto COVID-19 cBsI3aH cO BCeMU TaKTHUKAMHM JICUCHHMS, HO B OOJIBIIIEH
CTEIIEHU C IPEAOTBPAILICHUEM 3apaXKEHNUsI, COLIMAIIbHBIM JUCTAHLIMPOBAHUEM U HOLLIEHUEM MACOK

Bzaumocss3p MEXIY AMario3aMuv U MEJUKaMEHTaMU
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Ha nanHOoM rpaduke OOJbIIe BCEero BhIICNICHA CBA3b KOPOHABUPYCHON HH(EKITUH C
THJIPOKCUXJIOPOXMHOM U JIOMMHABUPOM, OJJHUMH M3 CAMBIX YIIOMHHAEMBIX JICKApCTB BO BCEX
CTaThsIX, YTO TAKKE MOKHO ObLTO 3aMeTHTh u3 Tabymi Power Bl. (cM. mprtokenue 2)



[Tpu moMoIM XOpAOBIX JUArpaMM MBI TIOCTPOWIH IPa(UKH B3aUMHOTO YIIOMHUHAHUS
TEPMHHOB B IIpe/iesiax OJHOTO Kjacca, HalpuMep, sl MEAUKAMEHTOB MOJYYHIICS CIIEeIYIOIINMA

rpaduk:

J\_,\eu!do,

W3 sTOro rpaduka MOKHO yBHJIETh B3aUMOCBSI3b MEIMKAMEHTOB, HAIIPUMEP, TOCTATOYHO
XOPOILIO MPOCIEKUBACTCA Iapa TMIPOKCUXJIOPOXUH U a3UTPOMHIINH — IPETapaTsl, KOTOPbIE
UCHOJIB3YIOT COBMECTHO Mpu Jieuenuu COVID-19.
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3aKknuyeHue

ITo uToram nmpoaenaHnHo# paboThI, Mbl IPEIOKUIN MOIXO JUIS U3BJICUCHHS MTOJIE3HON
uHpopManuy U3 00JIBIIMX 00bEMOB HAYYHBIX CTaTel, KOTOPBIH OYy/AET MOJIEe3eH UCCIIEA0BATENIM
KakK B 00J1acT OMOMEIUIIMHBI, TaK U B APYTUX 001acTsx. JlaHHBII 1TOIX0/ ITO3BOJISET BHIACIUTH
N3 TCKCTA CMBICJIOBBIC 3JICMCHTBI U B3aUMOCBA3U MCXKAY HUMU, a 3aTEM CJIATh K HUM
CEMaHTHUYECKHUE 3aIIPOChl ¥ CTAaTHCTUYECKH UX 00pabaThIBaTh. MBI HajeeMcs, 4To Haia pabora
MIOMOYET YYEHBIM CO BCEI'0 MUPA YCKOPHUTH CBOIO paboTy.

CnucoK nautepartypbil:

[1] How to: Use Text Analytics for health (preview) https://docs.microsoft.com/en-
us/azure/cognitive-services/text-analytics/how-tos/text-analytics-for-health?tabs=ner

[2] Wang L. L. et al. Cord-19: The covid-19 open research dataset //ArXiv. — 2020.

[3] Jacob Devlin, Ming-Wei Chang et al. BERT: Pre-training of Deep Bidirectional
Transformers for Language Understanding — 2019

[4] Hakala K., Pyysalo S. Biomedical named entity recognition with multilingual BERT
//Proceedings of The 5th Workshop on BioNLP Open Shared Tasks. — 2019. — C. 56-61.

[5] Peng Y., Chen Q., Lu Z. An empirical study of multi-task learning on BERT for
biomedical text mining //arXiv preprint arXiv:2005.02799. — 2020.

[6] Lee, Jinhyuk et al. “BioBERT: a Pre-Trained Biomedical Language Representation
Model for Biomedical Text Mining.” Ed. Jonathan Wren. Bioinformatics (2019): n. pag.
Crossref. Web.

[7] BiomedNLP-PubMedBERT https://huggingface.co/microsoft/BiomedNLP-
PubMedBERT-base-uncased-abstract

[8] PubMed https://pubmed.ncbi.nlm.nih.gov/

[9] Paz J. R. G. Introduction to azure cosmos db //Microsoft Azure Cosmos DB
Revealed. — Apress, Berkeley, CA, 2018. — C. 1-23.

[10] Azure Cosmos DB. Fast NoSQL database with open APIs for any scale
https://azure.microsoft.com/en-us/services/cosmos-db/

[11] Sankey Diagram in Python https://plotly.com/python/sankey-diagram/

[12] Create beautiful and interactive Chord Diagrams using Python
https://towardsdatascience.com/create-beautiful-and-interactive-chord-diagrams-using-python-
ch5ech092a7c?gi=2cf8del5f7bd

[13] Chord PyPI https://pypi.org/project/chord/

[14] Steven Bird, Ewan Klein, and Edward Loper “Natural Language Processing with
Python” book O'Reilly Media, 2009

[15] CORD-19 Research Dataset: Analysis & Visualization
https://www.kaggle.com/finalepoch/cord-19-research-dataset-analysis-visualization



MpunoXxeHua:

treatment_ontology = {

'C0042196'": (‘'vaccination',1),
'C0199176": (‘prevention’,2),

'C0042210": (‘'vaccines',1),

'C0013227": (‘'drug',3),

'C0199470'": (‘'ventilation',4),
'C0024861": (‘'masks',5),
'C5392135": (‘distancing',6),
'C0021925": ('intubation',4),
'C0015357": (ECMO',4),
'C0020971": ('immunization’,1), ...}

Document.category

Count

MedicationName

297463

DY e -

1. Omnucanue Hauelr MUKPOOHTOJIOTUU

2. Tabnnua MeIMKaMEHTOB, OTCOPTUPOBAHHAS 110 KOJMYECTBY YIIOMUHAHUN

Document.text gount Document.umls_id
hydroxychloroguine 5889 (0020336
HCQ 3667 C0020336
remdesivir 3188 C4726677
chloroquine 2989 C0008269
Tocilizumab 2726 (C1609165
lopinavir 2004 C0674432
azithromycin 1980 (C0052796
quarantine 1890 (C0034386
ritonavir 1871 C0292818
cytokine storm 1499

insulin 1202 C0021641
ribavirin 1147 C0035525
dexamethasone 1118 C0011777
cQ 1081 C0008269
vitamin D 1081 C0042866
favipiravir 1063 C1138226
heparin 979 C0019134
PEDV 946 (0318855
Cochrane 934

propofol 879 C0033487
ozone 767 C0030106
Aspirin 753 C0004057
cytokine 750 C0079189
methylprednisolone 742 C0025815
Oseltamivir 742 (0874161
COVID-19 685 (5203676
Mpro 679

A



3. Kog ms moctpoeHust KOppENALUOHHON MaTPULIBI

def get_entities(x):
s = set()
for i in x['entities']:
for j in i.get('links',[]):
if j['dataSource'] == "UMLS':
s |={3['id" ]}

return s

import numpy as np
def get_matrix(catl, cat2, 1):

dl = {i:j[1] for i,j in catl.items()}
d2 = {i:j[1] for i,j in cat2.items()}
sl = set(catl.keys())
s2 = set(cat2.keys())

a = np.zeros((len(catl),len(cat2)))
for i in 1:
ent = get_entities(i)
for j in ent & sl:
for k in ent & s2 :
a[di[j],d2[k]] += 1
return a
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