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CENTRALIZED COLLECTION AND ANALYSIS OF
LABORATORY RESEARCH RESULTS ON COVID-19

Abstract: This article describes the process of centralized collection of laboratory study
results for COVID-19. Their further analysis using web service technology since the spread of
COVID-19 has affected the economic and social life in all countries of the world, including the
Republic of Kazakhstan, which has led to an acceleration in the adopting of digital technologies
in a wide variety of areas. Digitalization contributes to the transition to the online environment
of health care, office work, education, and receiving more data on the spread of the virus, and
exchanging information on laboratory studies results. The presented solution is an analytical
module and it is based on the LIS SmartLAB platform [1]. It performs complex automation of
the laboratory, in particular, PCR (polymerase chain reaction) [2] laboratory, observing all work
processes to obtain reliable results by direct interaction with laboratory equipment according
to international standards HL7 (English Health Level 7) [3], ASTM (English American Society
for Testing and Materials) [4] and automatic detection of deviations from regulatory data. For
implementing of the solution, used LIS SmartLAB platform, and PHP 7.3 was used as the API
development language, and MariaDB 10.3 was used as the DBMS. At present, the analytical
module has been tested in four PCR laboratories for transferring the results of laboratory
studies to the portal of the “National Center for Expertise” of the Committee for Quality Control
and Safety of Goods and Services of the Ministry of Health of the Republic of Kazakhstan.

Keywords: Data collection, COVID-19, laboratory information system, automation,
information systems, API, web services, SQL.
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LEHTPANIU3OBAHHbIA CEOP M AHANTN3 PE3YJIbTATOB
NABOPATOPHbIX UCCNIEQOBAHMIA HA COVID-19

AHHoTauma: B naHHOM cTaTbe ONMCbIBAETCS NPOLECC LeHTPan3oBaHHOro cbopa pesynsraTos
nabopatopHbix uccnepoBaHuin Ha COVID-19, n nx panbHenwero aHanmsa ¢ NpUMMEHEHNEM Tex-
Honornn Beb-cepBMUCOB, Tak Kak pacnpoctpaHeHne COVID-19 oTtpasunacb Ha 3KOHOMUYECKOW
M COLMANbHOM XM3HU BO BCEX CTpaHax MMpa, B TOM uncne u Pecnybnuky KasaxcraH, kotopoe
NMPUBENO K YCKOPEHUIO BHeAPEeHUs LMPPOBbIX TEXHOMOMMM B CaMbIX pa3HbiX chepax. Lndpo-
BM3aLMs CNOCOBCTBYET Nepexoay B OHNAMH-Cpeay 34paBOOXpaHeHne, TPYA0BOM AeaTeNbHOCTH,
obpa3oBaHus, 1 NonyyaTtb 60blIe AAHHbIX O PAaCNPOCTPAaHEHMU BUPYCa U OOMEHUBATLCS MH-
dopMaumen o pesynstatax 1abopaTopHbIX UCCNefoBaHuii. [TpeacTaBneHHoe peleHne SBnseTcs
aHaNUTUYEeCKMM MoayneMm, n 6asmnpyetcsa Ha nnatdpopme JINC SmartLAB [1], koTopbii npowms-
BOAMT KOMIMJIEKCHYI aBTOMATU3auuio nabopatopuu, B yactHoctu MNLP (nonumepasHas uenHas
peakuus) [2] nabopatopuu, cobnogas Bce paboune npoueccbl Ang Noay4eHUs AOCTOBEPHbIX
pe3ynbTaToB MyTeM HeMnoCpeaCTBEHHOro B3aMMOAENCTBMS C nabopatopHbiM 060pyaOBaHMEM
Mo MexayHapoAaHbIM ctaHaaptaM HL7 (anrn. Health Level 7 — «Cepbmoin ypoBeHb») [3], ASTM
(aHrn. American Society for Testing and Materials — «AMepukaHckoe 06LWecTBO N0 UCNbITAHUIO
MaTepuanos») [4] n aBTOMATUYECKOMY BbISIBNEHUIO OTKNOHEHUM OT HOPMATUBHBIX AaHHbIX. [1pK
peanusauuun peleHns ncnonb3osanack cobcrseHHas nnatdopma JIMC SmartlLAB, B kauecTtse
a3blka pa3pabotkm API (aHrn. application programming interface - nporpamMMmHbIi UHTEpPdENC
npunoxenus) npumensancs a3oik PHP 7.3, B kauectse CYB/[, ncnonb3osancg MariaDB 10.3. B Ha-
CTOAILLMI NepUoS BpEMEHM aHANUTUUYECKMI MOAY b anpobupoBaH B 4-x [MLUP nabopatopusax ans
nepenayn pesynbraTtoB 1abopaTopHbIX nccnenoBaHnin Ha noptan PITT Ha MNMXB «HaunoHanbHbIM
LLeHTp 3KCnepTM3bl» KoMuTeTa KOHTPONS KayecTsa 1 6€30nacHOCTM TOBApOB 1 yayr MuHuctep-
CTBa 34paBooxpaHeHus Pecnybnukm KasaxcraH.

Kniouesbie cnosa: C6op gaHHbix, COVID-19, nabopatopHag MHbOpMaUMOHHAa cucTeMa, aB-
TOMaTu3aums, MHPopMaumnoHHble cuctemsl, API, Be6-cepsuchbl, SOL.

BeepeHnune

Muposas nangemmns COVID-2019 yckopwuna BHeapeHue rocyfapCTBEHHOM MpOrpaMMbl
«Lndposorn KasaxcraH» peanusyemas B nepuon ¢ 2018 no 2022 rr., koTopas HaueneHa Ha
MOBbILIEHME YPOBHS XXM3HW HACeNeHus CTPaHbl 33 CYET MCNOJIb30BaHUA LM(OPOBbIX TEXHOMO-
run [5]. B pamkax nporpammsbl yaensetcs ocoboe BHMMaHME Ha LWMPOKOMACLWTabHy peanunsa-
LIMIO 31eKTPOHHOrMO NacnopTa 340p0Bbs HaceneHns Pecnybnunkun KasaxcraH, rae aBToMatmsaums
KJIMHMKO-AMarHoctTnyeckmnx nabopatopuu (KAJ), MNLUP nabopatopum 3aHMMaeT HeManoBaXKHyH
ponb. M kKak Noka3blBaeT NPakT1Ka, He BCe N1abopaTopmm UMEKT aBTOMATM3aLMIO U LLeHTPann3o-
BaHHOE XpaHEeHWe AAHHbIX, TO eCTb KaXKAbIM pe3ynbTaT 1abopaTopHOro UCCIef0BaHUs OCTaeTCs
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Ha NIOKaNbHbIX XpaHUAULWAX aHann3atopa. COOTBETCTBEHHO, pe3ynbTaThl aHAIM30B BbIAAIOTCS Ha
CTaHAAPTHbIX 6NaHKaX aHanM3aTopa (3a4acTyro Ha AaHIUIACKOM A3bIKE) UK XKe pe3ynbTaTbl nepe-
MUCbIBAIOTCSA Ha BYMaXKHbIN HOCUTENb, YTO MOXET MPUMBECTYM K OLIMOKaM YenoBeyeckoro GakTopa,
pa3HOYTEeHMs NokKasaTenen u notepu AaHHbIX. B paMkax nporpammsl «Lndposon Kazaxcran»,
a MMEHHO B 4acTW NabopaTopHbIX aHANM30B 3NEKTPOHHOIO NAcnopTa 340POBbS HACENEHUS He-
06X0AMMO OCYLLEeCTBUTb KOMMIEKCHYI0 aBTOMAaTM3aLMI0 PYTUHHbLIX NpoLeccoB nabopatopum ¢
BHeapeHneM nabopatopHor MHMOpPMaUMOHHOM cucteMsbl (ganee - JIMC), ¢ noMOLWblO KOTOPOW
NpOU3BOAMTCS aBTOMATM3aLMa NMPOLECCOB OT perncTpaLmm A0 BblAauM pe3ynbTaTos.

Pe3ynbTaTtbl, oNy6MKOBaHHbIE B JAHHOM CTaTbe SBAAIOTCS 06€3/IMYEHHBIMU U OTPAKALOTCSA B
KONIMYECTBEHHbIX MOKA3aTeNnsx, U CIYXMUT B KayecTBe AeMOHCTPaLMOHHOIO Matepuana o npo-
[enaHHbIX paboTax, BO n3bexaHune oTpaxeHus KOMMepyeckon MHPOPMaLMM U NEPCOHANbHbIX
[AAHHbIX NALMEHTOB, KOTOPbIE 3aLMLLAOTCS 3aKOHOM O NEPCOHANbHbIX AAHHbIX [6].

OcHoBHOI1 pa3pen

Llenbto nccnepoBaHmns 9BASETCS OpraHM3aums LeHTPanmM3oBaHHOro cbopa u aHanu3a AaHHbIX
no pesynbTatam nabopatopHbix nccnenosanuit B MLP nabopatopuax Ha COVID-19. Peanusaums
[LAHHOMO peLleHns COCTOMT U3 ABYX 3TAMOB:

e Jtan 1. Pazpabotka u nybnukauma APl Ha ctopoHe MLP nabopatopwuu;

e Jtan 2. Pa3pabotka MeToaoB MO B3aMMOLEMNCTBUIO C yaaneHHbiMn APl no nmMnopTty AaH-

HbIX LLeHTpanbHyto 6asy.
O6was Moaenb pelweHns npeacTaBneHa Ha pucyHke 1.

nup
JIAGOPATOPUSA

Cucrema
cbopa

MLp
JIAGOPATOPUSA

B cbopa

AaHHbIX AaHHDbIX

nup
NABOPATOPUSA

Puc. 1. O6was moaens peanusaumm peleHums

Kak BMAHO M3 pUCyHKa 1, B Kaxaon m3 koHdurypauumn onybnukosaHbsl APl meToabl, ¢ nomo-
b KOTOPbIX MPOU3BOANUTCA NOSyYEHME M UMMNOPT PE3yNbTAaTOB 1AB0PATOPHbIX MCCIeA0BAHMM
B B[] cbopa fAaHHbIX.

3rtan 1. Ha paHHOM 3Tane npou3BoAMNACh onpeaeneHue CTPYKTYpbl AaHHbIX, GOpMaT BO3-
BPALLAEMbIX AAHHbIX, CKpUMTbI MO GOPMUPOBAHUIO MAaCCUBA AAHHbIX, FAE:

¢ CTpyKTypa AaHHbIX:

e KonnyecTBo NONOXUTENbHbIX U OTPULLATENbHbIX PE3YNbTAaTOB NOA0BOMY MPU3HAKY;

» KonnuecTBo NOMOXMTENbHbIX M OTPULLATENbHbIX Pe3YybTaTOB MO BO3PACTHOW KAaTeropuu - B

KauyecTBe BO3PaCTHbIX KaTeropmm 6b1iv BbibpaHbl cneayrolwme pasaeneHums, a UMeHHo ot 0
0o 5 net, ot 6 0o 10 net,ot 11 po 15 net,o1 16 go 20 net, ot 21 no 30 net, ot 31 po 40
net,ot 41 po 50 net,ot 51 no 60 net, 01 61 no 70 net, ot 71 po 80 neT, ctapwe 80 nert.
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e KonuyecTBeHHbIN aHanM3 NONOXMUTENBHbIX U OTPULATENbHbLIX Pe3yNbTaToB MO NOA0OBOMY
MPU3HaKy B pa3pe3e BO3PACTHbIX KAaTEropui — 3TOT aHaNM3 SBNSETCS nepeceyeHneM no
BO3pacTaM M MONOBY NpU3HaKy, 4Tobbl yeuaetb Bosgernctame COVID-19 no Bo3spacty ye-
NOBEKa M 3aBUCMMOCTb OT MONa;

¢ @opmart paHHbix JSON (anrn. JavaScript Object Notation - TekcToBbIM hopMaT obMeHa

AAHHbIMM);
¢ CkpunTbl N0 GOPMUPOBAHMIO MACCMBA AAHHbIX:
e KonnyectBo NONOXMUTENBHBIX U OTPULATENbHbIX NOIOBOMY NpuU3HaKy (PUCYHOK 2.):

select
patients.sex,
sum(case when ifnull(lab_orders_details_results.lab_test_text_norm,13)=18 then 1 else @ end) as negative,
sum(case when ifnull(lab_orders_details_results.lab_test_text_norm,13)<>18 then 1 else @ end) as positive
from lab_orders left join
contracts_firms on contracts_firms.contract_firm=1ab_orders.contract_firm left join
lab_orders_details_results on lab_orders.lab_order=lab_orders_details_results.lab_order left join
patients on patients.patient=lab_orders.patient left join
lab_orders_details on lab_orders_details.lab_order=lab_orders.lab_order inner join
lab_studies on lab_studies.lab_study=lab_orders_details.lab_study
where lab_orders_details.lab_study in (574882,574883) and
lab_orders_details_results.status=3 and
lab_orders_details_results.lab_department<>13 AND
patients.sex in (0,1)
group by
patients.sex
order by positive desd|

Puc. 2. SQL ckpmnT no GOpMMPOBaHUIO KONMYECTBA MOMOXKMUTENBHbBIX M OTPULLATENbHbIX
no NosI0BOMY MPU3HAKY

e KonnyectBo NoNOXMUTENbHBIX U OTPULLATENbHbIX MO BO3PAaCcTHOM KaTeropumn (PUCYHOK 3.):

select
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>=8 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=5 then 'OT @ go 5 net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>5 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=1@ then 'OT 6 no 1@ neT’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>1@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=15 then 'Ot 11 go 15 net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>15 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=2@ then 'OT 16 go 20 net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>28 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=3@ then "OT 21 go 3@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>3@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=48 then 'OT 31 go 4@ net' else
case when TIMESTAMPDIFF (YEAR,patients.birthdate, now())>4@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=58 then 'OT 41 go 5@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>58 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=6@ then 'Ot 51 go 6@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>6@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=78 then 'OT 61 go 7@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>7@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=88 then 'Ot 71 go 8@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>8@ then 'Crapwe 8@ net' else '’ end end end end end end end end end end end as patient_ages,
sum(case when ifnull(lab_orders_details_results.lab_test_text_norm,18)=18 then 1 else @ end) as negative,
sum(case when ifnull(lab_orders_details_results.lab_test_text _norm,18)<>18 then 1 else @ end) as positive
from lab_orders left join
contracts_firms on contracts_firms.contract_firm=lab_orders.contract_firm left join
lab_orders_details_results on lab_orders.lab_order=lab_orders_details_results.lab_order left join
patients on patients.patient=lab_orders.patient left join
lab_orders_details on lab_orders_details.lab_order=1lab_orders.lab_order inner join
lab_studies on lab_studies.lab_study=lab_orders_details.lab_study
where lab_orders_details.lab_study in (574882,574883) and
lab_orders_details_results.status=3 and
lab_orders_details_results.lab_department<>13 AND
patients.sex in (0,1)
group by
TIMESTAMPDIFF (YEAR,patients.birthdate, now())
order by positive desc

Puc. 3. SQL ckpmnT no aHanm3y NoJIOXMTENbHbBIX U OTPULLATENbHbBIX PEe3YbTaTOB
no BO3PACTHOMY NMPU3HAKY

e KonuyecTBeHHbIN aHanM3 NONOXMUTENbHbIX U OTPULATENbHbIX PE3YyNbTaTOB MO NOA0OBOMY
NpuU3HaKy B pa3pe3e BO3paCTHbIX KaTeropui (PucyHok 4.):
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select patient_ages,
sum(case when sex=1 then positive else @ end) as positive w,
sum(case when sex=@ then positive else @ end) as positive_m,
sum(case when sex=1 then negative else @ end) as negative_w,
sum(case when sex=@ then negative else @ end) as negative_m

from
(select
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=5 then 'OT @ ao 5 net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>5 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=1@ then 'Ot 6 go 1@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>1@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=15 then 'Ot 11 go 15 net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>15 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=2@ then 'OT 16 go 2@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>2@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=3@ then 'Ot 21 go 3@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>3@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=4@ then 'Ot 31 go 4@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>4@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=5@ then 'Ot 41 go 5@ net’' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>5@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=6@ then 'Ot 51 po 6@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>6@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=7@ then 'Ot 61 no 7@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>7@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=8@ then 'Ot 71 go 8@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>8@ then 'Ctapwe 8@ net' end end end end end end end end end end end as patient_ages,
patients.sex,
sum(case when ifnull(lab_orders_details_results.lab_test_text_norm,18)=18 then 1 else @ end) as negative,
sum(case when ifnull(lab_orders_details_results.lab_test_text_norm,18)<>18 then 1 else @ end) as positive
from lab_orders left join
contracts_firms on contracts_firms.contract_firm=1ab_orders.contract_firm left join
lab_orders_details_results on lab_orders.lab_order=lab_orders_details_results.lab_order left join
patients on patients.patient=lab_orders.patient left join
lab_orders_details on lab_orders_details.lab_order=lab_orders.lab_order inner join
lab_studies on lab_studies.lab_study=lab_orders_details.lab_study
where lab_orders_details.lab_study in (574882,574883) and
lab_orders_details_results.status=3 and
lab_orders_details_results.lab_department<>13 AND
patients.sex in (@,1)
group by
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=5 then 'OT @ go 5 ner' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>5 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=1@ then 'OT 6 go 1@ net’' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>1@ and TIMESTAMPDIFF(YEAR,patients.birthdate, ¢ then 'Ot 11 go 15 net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>15 and TIMESTAMPDIFF(YEAR,patients.birthdate, then 'OT 16 go 2@ net’' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>2@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=3@ then 'Ot 21 go 3@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>3@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=4@ then 'Ot 31 no 4@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>48 and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=5@ then 'Ot 41 go 5@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>5@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=6@ then 'Ot 51 go 6@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>6@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=7@ then 'OT 61 go 7@ net' else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>7@ and TIMESTAMPDIFF(YEAR,patients.birthdate, now())<=8@ then 'OT 71 go 8@ net’ else
case when TIMESTAMPDIFF(YEAR,patients.birthdate, now())>8@ then 'Ctapwe 8@ net' end end end end end end end end end end end,
patients.sex)temp
group by
patient_ageﬂ

Puc. 4. SQL ckpmnT no aHanM3y NOAOXKMTENIbHbIX U OTPULLATENIbHbIX PE3YNbTATOB
no NOS0BOMY NPMU3HaKY B pa3pe3e BO3PaCTHbIX KaTeropuin

dT1an 2. Ha gaHHOM 3Tan npou3BoAnaMcb paboTel Nno obpaweHuto kK APl Mmetogam onybnu-
KOBaHHbIX Ha yaaneHHbix MNLP nabopatopusix, Tak kak kaxaas lNLLP nabopaTtopus sengetcsa ot-
[eNbHbIM IOpUAMYECKMM NIULOM U He 3aBuCeno Apyr ot apyra. B pamkax cbopa nHdpopmauuu B
KauyecTBe nabopatopHoro nccnenoBaHus ooin Boibpan «B09.863.020 - BoisieneHne PHK Bupyca
COVID-19 u3 buonornyeckoro Matepmana MeToA0M MOIMMEPA3HOW LLeMHOM peakuumns.
Pesynbratbl
B pe3synbrate cbopa AaHHbIX B LUeHTpanbHy B[l 6binn nonyyeHbl cnepyowmne aHanutuye-
CKMe faHHble:
e KonnyecTBeHHbIM aHanu3 no NoMOXMUTENbHbBIM U OTPULLATENbHBIM pe3ybTaTtaM Nno nosoBo-
MY MPU3HaKY:
Tabnuua 1. CBogHas Tabnunua No NOJIOBOMY NPU3HAKY

MonoBasa npMHapaneXxHoCTb O6wee Kon-BO Kon-Bo oTpuuarenbHbix Kon-Bo nonoxutenbHbix
My>XUMHbI 20 653 17 230 3423
KeHLWMHbI 22 786 18 637 4 149

B Tabnuue 1 otpaxeHa nHdbopMaums 06 obuwem KonnyectTse NaLMEHTOB C pa3aefieHUeM oT-
pULLATENbHbIX U NONOXUTENbHbIX Pe3yNbTaTOB N0 NOMIOBOMY MPU3HAKY.

o KonnyectBeHHbIM aHaNU3 NO MNOMOXKMUTENbHbIM U OoTpuUaTENbHBbIM pe3ynbraTaM MO BO3-
PaCTHbIM KaTEroOpmUAM:
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Tabnuua 2. CBogHasg Tabnmua No BO3pacTHbIM KaTeropusam

BospacrHas Obuee B TOM uncne % COOTHOLIEHUS NONOXKM-
KaTeropus KONM4YecTBO Kon-eo Kon-eo TE/IbHBIX PEYNILTATOR K
ompuuamensHoIx | nonoxumensix | ©GWWeMY Kon-By pesynsTatos

Ot 51 po 60 net 6582 5061 1521 23,11
Ot 31 po 40 net 9235 7853 1382 14,96
Ot 21 po 30 net 9006 7766 1240 13,77
O1 41 po 50 net 6390 5172 1218 19,06
0161 po 70 net 4385 3362 1023 23,33
Ot 71 po 80 net 1744 1312 432 24,77
OT10 po 5 ner 1929 1725 204 10,58
Crapuwe 80 net 731 531 200 27,36
Ot 16 po 20 net 1859 1686 173 9,31
Ot 11 po 15 net 779 690 89 11,42
Ot 6 po 10 ner 799 710 89 11,14

B Tabnuue 2 otpaxeHa nHdpopmaumnsa 06 o6weM KonmyecTBe pesynbTaToB MO BO3PACTHLIM
KaTeropuam C pasgeneHneM YMCIoM OTPULATENbHbIX U MONOXUTENbHbIX onpeaeneHuin. Takxke
OTPaXeHa No NPOLLEHTHOMY COOTHOLLEHMIO MONOXMUTENbHbIX Pe3yNbTaToB K 06LLEeMy KONUYecTBy
npoweawmx nccnegosaHme. MHpopmaumsa B Tabnmue oTcoptMpoBaHa no rpade nonoxuTenb-
HbIX pe3ynbTaToB MO yObIBaHWMIO. XOTENOCh Obl OTMETUTDL, YTO MALMEHTbI B BO3pacTe Bbiwe 50
net aBnsaoTCa 6onee CKNOHHbIMU K nopaxeHuto COVID-19, uto 1 oTMevaeTcs odumLManbHbIMU
MCTOYHMKAMM OPraHOB 34paBOOXPaHeHus [7], U cpeaHui NpoueHT obHapyXeHus BMpyca y na-
LLMEHTOB 3TOM BO3PpaCTHOM KaTeropum 25%.

CBOAHDbIV aHaNM3 NONOXMTENbHbIX U OTPULATENbHbIX Pe3ynbTaToB MO MOA0OBOMY MPU3HAKY
B pa3pe3e BO3paCTHbIX KaTeropui. [laHHbIM aHanu3 aetanusnpyeTt NokasaTenu C pasgeneHvem
BO3pacTa M NoJsia NaLuMeHToB, npoweawmnx nccnegosanune Ha COVID-19. B tabnumue 3. oTpaxeHa
nHdopmaums 06 oblem KonnyecTse pesynbTaToB MO BO3PACTHbIM KAaTeropusam C pasaeneHvem
YMCNOM OTPULATENbHBIX U MONOXUTENbHbIX ONpefeneHni Mo NON0BOMY NPU3HAKY. Takxke oTpa-
YX€Ha NpOLEHTHOE COOTHOLIEHWE NONOXUTENbHbIX PE3YNbTaTOB K 06LWeMy KONMYeCcTBy npoLles-
WMX UCCNeoBaHUe B pa3pese MYXCKOrO M XXeHCKOro nona. JaHHble B Tabnuie oTCOPTUPOBAHbI
no rpade Bo3pacTHas KaTeropus, rae Takxke MoXHO yeuaetb onacHoctb COVID-19 ang Hacene-
HMS C BO3pacToM Bbiwe 50 neTt BHe 3aBMCMMOCTM OT Nona.
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Tabnuua 3. CBoagHas Tabnumua No NonoX. M OTPULL. pe3ynbTaTaM no NosoBOMY NPU3HAKY B paspese
BO3PACTHbIX KaTeropum

B Tom uucne U3 Hnx:
% coom- % coomHouwe-
HoweHull HUl nonox:-x
BospactHas | O6uiee noaoM-x Kon-e0 ompuya- Kon-60 nosose. | PE3Y/16Mamos k
rpynna kon-go | Kon-eo | Kon-eo | pesyns- | Kos-eo | Kon-go MeJIbHbIX " | obwemy konuye-
ompuuy. | NOJIOX. | Mamos K X. M. Cmey y WMeHWUH U
obuwemy MYMHYUH
Konuye-
cmesy X. M. X. M. X. M.
OT10 o 5 ner 1929|1725 | 204 10,6 797 | 1132 | 712 |1013| 85 119 44 6,2
O1 6 no 10 net 772 683 89 11,5 335 437 299 384 36 53 4,7 6,9
Or11 po 15ner| 1193 | 1104 89 7,5 500 693 456 648 44 45 3,7 3,8
0716 po 20 net| 3159 | 2986 173 5,5 1928 | 1231 | 1854 |1132| 74 99 2,3 3,1
OT121 po 30 net| 8968 | 7728 | 1240 13,8 4383 | 4585 | 3831|3897 | 552 688 6,2 7,7
OT131 040 net| 8304 | 6922 | 1382 16,6 3952 | 4352 | 3277 |3645| 675 707 8,1 8,5
O141 po 50 net| 6 519 | 5301 | 1218 18,7 355312966 | 2816 | 2485 | 737 481 | 113 7.4
OT151 po 60 ner| 5735 | 4214 | 1521 26,5 3307 | 2428 | 2363 | 1851 | 944 577 | 16,5 10,1
Ot 61 no 70 net| 4 385 | 3362 | 1023 233 2490 | 1895 | 1882|1480 | 608 415 | 139 9,5
Or71p080ner| 1744 | 1312 432 24,8 1055 | 689 787 525 268 164 | 154 9,4
Crapuwe 80 net 731 531 200 274 486 245 360 171 126 74 7,2 0,1
BCErO: 43 439| 35 868| 7571 174 22 786(20653| 18 637|17 231| 4149 | 3422| 9,6 79
20,0
15,0
6,2 6,9
10,0
44 47
5,0 M.
0,0
0T10 805 OT68010 Otllpgol5 O11648020 OT217030 Or318040 OT417050 Ot151p060 OT6143070 OT7143080 Crapwe80

ner

ner

ner

ner

ner

ner

ner

K mM

ner ner

ner

ner

Puc. 5. [lInarpaMma COOTHOLIEHMSA B % MONOXMUTENbHbIX PE3YNLTATOB MO MOSOBOMY NPU3HAKY
B pa3pe3e BO3PaCTHbIX KaTeropuit

3aknueHune

[laHHOe pelleHne NCcnonb3yeTcs B BUAE aHAIMTMYECKOro NpOrpaMMHOro Moaynsa B nabopa-
TOPHOM MHPOPMaLMOHHOM cucteMe SmartLAB. Ha gaHHbI MOMEHT BpeMEeHU MOAY/b anpobu-
poBaH B 4 NLP nabopatopusx, B kKayecTBe MHCTPYMEHTA 4151 B3aMMOAENCTBUS C KOHTPOUPYIO-
wumn opraHamm M3 PK (MuHucTepcTBO 3apaBooxpaHeHuns Pecnybnvkmn KasaxcraH), a MMEHHO
c noptanoM PITI Ha NMXB «HaunoHanbHbIM LEHTP 3KCNepTM3bl» KOMUTETa KOHTPO/S KavyecTBa U
6e30nacHOCTM TOBApOB M ycnyr MMHUCTEPCTBA 34paBooxpaHeHns Pecnybnmnkmn KasaxcraH (oa-
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nee - HU3) [8]. HLLD pa3paboTtan cBOM COOBCTBEHHbIN CEPBUC, MU HA 3aKOHOAATE/IbBHOM YpPOBHE
ocywecTsnseT cbop pe3ynsTaToB nabopaTopHbix uccnegosanmii Ha COVID-19 co scex MLP na-
6opatopuun Ha Tepputopumn Pecnybnmkm KasaxctaH [9] ¢ aHanornyHbiM anroputMoM npeacras-
NEeHHbIM B laHHOM cTaTbe (PUCyHOK 6).

Swagger Select a definition NI o

NCE 0.1 AP| 9 &®

Iswaggern1iswagger json
NCE 0.1 API

NCE - Website

Authenticate v
POST fapi/vl/ icate 3anpoc Ha anAa y JWT Token ‘
coviD A7
fapi/vl/analysis/covid/add I L Ha ""COvID 19 i ‘
POST /api/vl/analysis/covid/addIg lpusmaer pesynstar nccnegosanua naypenta va **COVID 19** SARS-CoV-2 meTogom anextpoxemuniomusecuenyn (3XIM, ECLIA) - ‘
Generator 4

POST J/api/vl/generator/uid [EHepUPYET yHUKANLHEN KNIOY NG KOTOPOMY MOXHO ByAET NONYuNTE PE3yNLTaT MCNEA0BAHHA NaumeHTa Ha "COVID 19* a ‘

Puc. 6. API cpepa HaumoHanbHOro LeHTpa 3KCnepTusbl

Paznunune nuwb B ToM, 4yto HLLD nonyyaeT rotoBble paccynTaHHble pe3ynbTaTbl, 8 NpeacTaBs-

neHHoe peleHne GOpPMUPYETCS pe3yNbTaTOM KOMMIEKCHOW aBTOMATU3aLmu.

B pe3ynbraTe YacTHWKM NpoLecca aBTOMaTMU3aLMmK LOCTUIN:

e (Crpororo yyeTta Kaxaoro 6uomatepmana ot 3abopa Ao 3arpysku Ha 6opT nabopatopHoro
060pynoBaHNUA, U C COKpaLLLEHWEM CPOKOB Bblaaun pesynbratos [10];

e JlocTOBEPHOCTM pe3ynbTaToB — C NOMOLLbLIO MHTerpauum ¢ nabopatopHbiM 060pya0BaAHM-
€M M aBTOMATMYECKOM MHTepNpeTaLmMmM HOPMATUBHbIX 3HAYEHWUI, UCKNTHOYAETCS YenoBeye-
CKUI GakTop nepeHoca pe3ynbTaToB Ha BYMaXKHbIM HOCUTEND;

e OTMeHOM BYMaXKHbIX XXYpPHANOB y4yeTa, TaK KaK BCe pe3y/nbTaTbl XPAHATCA B BMAE dNeK-
TPOHHOrO apxMBa pe3ynbTaToB NabOpPaTOPHbIX UCCIEAO0BAHWUIA, TEM CaMbiM MeAULMHCKas
nabopatopus CTaHOBUTCS Y4aCTHMKOM Nporpammebl Undposor KasaxcraH;

e AsTOoMaTuuyeckas nepegaya uHdopmaumm B HL 3, uto sBngeTcs HeManoBaxHbIM (GAKTOPOM
[ANs KOHTpOAs anugemMunonormnyeckoro coctosiime COVID-19.

MaTepwuansl, NpeacTaBNeHHble B LAHHOM CTaTbe, ABNSIOTCA pe3ybTaToOM NPakTUYecKoro npu-

MeHeHWs pelleHni B chepe aBToMaTM3aLMmM 1abOpaTOPHOM AUATHOCTUKM.
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