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TOM TAT
Dt vin dé: Quan ly va giam thiéu su 1ay lan vi khudn gay bénh trong bénh vién se giam
nguy co' tur Vong, Ngay Nam Vién va chi phi diéu tri. Muc tiéu nghién cizu: Tong két xu hurong va tan
sudt mac méi cac ching vi khuan gay bénh ngi vién. Péi twong va phwong phdp nghién curu: Sie
dung di liéu tr hé thong quan 1y bénh nhan ngi tri cia bénh vién. Két qud: Tan suat nhiém khUan
trinh bay theo toan bé bénh vién, theo khoa dzeu tri va theo kiéu hinh vi khUan Ngoai ra, phan mem
con xay dung mo hinh tién long tan sudt mdc méi trong tuan dya tren cac yeu to: khoa diéu tri, so
bénh nhan trung binh trong tuan, sé  ngay dzeu tri tich lily trong tuan va sé ngay tho may tich lily
trong tuan. Hé sé twong quan giia tan sudt mdc mai tién lirong tir md hinh so véi tan sudt mac méi
quan sat tir diz lidu 12 0,698 (p < 0,0001, twong quan Pearson). Két lugn: Sir dung diF liéu tir hé
thong quan Iy bénh nhan ngi tra cuia bénh vién cd thé xay dung dwoc phan mém quan ly tan suat
mdc maéi va xu hwéng lay lan cia vi khudn gay bénh trong bénh vién.
Tir khoa: Ung dung quan ly di liéu, vi khuan, bénh vién.

ABSTRACT

APPLICATION OF BIG DATA MANEGEMENT TO MONITOR
BACTERIA SPREAD IN HOSPITAL

Ha Tan Duc”, Truong Thi Dieu, Nguyen Thi Dieu Hien, Le Quang Minh,
Nguyen Minh Vu, Nguyen Minh Nghiem, Pham Thanh Phong, Le Hoang Phuc,
Nguyen Van Khoa, Nguyen Ngoc Hoang My

Can Tho Central General Hospital

Background: Managing and minimizing the spread of bacteria in hospitals can reduce
mortality risk, length of hospital stays and treatment costs. Objectives: To use data from the hospital
inpatient management system. Materials and methods: To summarize trends and frequencies of new
bacterial strains in the hospital. Results: The frequency of infections was presented for the entire
hospital, for treatment departments, for bacterial phenotypes. Additionally, software was developed
to model the predicted weekly incidence based on factors: the treatment department, average
number of patients per week, cumulative treatment days per week and cumulative mechanical
ventilation days per week. The correlation coefficient between the predicted incidence from the
model and the observed incidence from the data was 0.698 (p < 0.0001, Pearson correlation).
Conclusion: Data from the hospital inpatient management system can be utilized to develop
software for effective management of bacterial incidence rates and transmission trends.

Keywords: Application of big data management, bacteria, hospital.
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I. PAT VAN PE

Nhlem khuan bénh vién lam gia ting nguy co tir vong, tang chi phi diéu tri va kéo dai
thoi gian nam vién [1]. Thuc hién céc quy trinh quan ly nham giam thiéu sy lay lan vi khuan
gay bénh trong bénh vién, gilip giam nguy co tir vong, giam chi phi diéu tri va giam ganh
nang bénh tat cho xa héi [1], [2], [3]. M&c du nhu cau rat can thiét, hau hét cac bénh vién
tai Viét Nam van chua phat trién cac cong cu hiéu qua dé danh gia va theo di tic dong cua
can thiép vao su lay lan cua vi khuan,

Hién nay, trén thé gidi c6 nhiéu cong cu di duogc trlen khai nham giam sat sy lay
nhim caa vi khuan trong bénh vién nhu hé thng giam sat quoc gia, hd so bénh an dién tu,
chuong trinh quan ly khang sinh, cac goi phong ngira nhidm khuan ngUOn goc bénh vién
[4], [5]. Céc cong cu nay da cho thdy c6 hiéu qua trong viéc giam dang ké tan suat MAC MGi
nhiém khuan ngudn goc bénh vién. Tuy nhién, cac cong Cu trén cling c6 mot s6 han ché nhu
qué tai dix liéu ¢ hé thong giam séat qudc gia, khdng nhéat quan trong béo céo do co sy sai
léch khi thu thap s liéu, kho khan khi tich hop hd so bénh an dién tir va dix liéu vi sinh,
nguon nhén lyc khong dap tmg du cho quan 1y khang sinh [6].

Tan dung di liéu vi sinh va hé thdng quan 1y bénh nhan noi trd caa bénh vién, nghién
ctru ctia ching tdi phat trién céng cu theo ddi su lay lan cua vi khuan noi vién, cung cap
cach tiép can chu dong dé kiém soat nhidm khuan trong béi canh han ché nguén nhan lyc.

Bang cach phan tich dir liéu vi sinh va dir liéu ciia bénh nhéan tir hé thong quan ly
chung trong vong 12 thang trudc d6 ciia nam 2023, chung t6i thyuc hién tom tit cac xu hudng
lay lan vi khuan gay bénh va ty Ié mac mai cac chung vi khuan trong toan bénh vién, theo
ting khoa 1am sang, theo tuan trong nam. Dong thoi, nghién ctru ciing xay dung md hinh
tién lwong tan suat mac moi dya trén cac yéu té tién lugng trén 1am sang.

I1. NOI DUNG GIAI PHAP
2.1. Quy trinh thuc hién giai phap

Buwdéc 1: Xuit dir liéu quan Iy bénh nhan nai tra theo tirng thang ciia niam 2023

B phan cong nghé thong tin két xuat danh sach bénh nhan nhap vién theo ting khoa
bao gom céc truong dir liéu nhw ma diéu tri, ngay nhap vién, khoa nhan vao, thoi gian
chuyén khoa, khoa chuyen dé xac dinh dit liéu cho cac thugc tinh nhu s6 bénh nhan trung
binh cua khoa theo tuan, sé ngay nam vién cong don theo tuan. Dong thoi trich xuét danh
sach chi dinh thd may theo tirng khoa véi cac truong dit liéu 1a ma diéu tri, ngay thuc hién
y lénh xét nghiém, ngay thuc hién dich vu thé may dé xac dinh dix liéu cho thudc tinh sé
gio thé may cong don theo tuan/khoa tir d6 dién giai ra s6 ngay thé may cong don.

Buéc 2: Xuit dir ligu vi sinh tir khoa xét nghiém theo tirng thang cia nam 2023

Dix ligu vé vi khuan gay bénh va kiéu hinh vi khuan caa bénh nhan ngi trd toan bénh
vién dugc cung cap boi bd phan xet nghiém vi sinh, tur dix liéu nay xac dinh dugc kiéu hinh
cua vi khuan theo tirng tuan va tirng khoa.

Bwéc 3: Tong hop 2 bd dir liéu trén (tron dit lidu) dé c6 duoc bo dit liéu thdng nhat
bao gom céc bién s sau: Khoa diéu tri, tén vi khuan, kiéu hinh d& khang khéng sinh, tuan
trong nam, s6 1an xuat hién vi khuan, sb ngay thd may xam nhap cong don theo tuan, sb
ngay nam vién cong don theo tuan.

Sau khi téng hop 3 tap tin di liéu, tién hanh ghép dit liéu bang cac thuat toan duoc
lap trinh vai ngbn ngir 1ap trinh C# [71,[8].
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Trich xuét dit lifu hé thong vi sinh vé
vi khuan

) }

X Iy dir ligu HIS, tinh todn ra sb ligu
cdc treong di ligu: tudn trong nam,
50 lrong bénh nhén trung binh,
sé ngay nam vién céng dén, sd ngay
thé may céng don

Trich xudt di¥ liéu hé thong HIS

Xac dinh kidu hinh timg loai vi
khuan, tinh todn ra 56 lidu 56 1An xudt
hién cua vi khuan theo tirng tudn
trong nim tirong g véi timg khoa
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Khdi tao va dua dik liéu vira tron vao
co so dit liéu trong hé quan tri co s¢
dir liéu Postgre SQL
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Trich xudt dif liéu két hop v6i lap trinh thiét
ké céng cu h&; tro bdo cao jrhé\ng ké tAn suat
vi khuan dé dwa ra cdc biéu d4 - théng ké
phuc vu cong tac quan I

l

Xay dung mo hinh t1én leong tan suat
méic m& dua trén cac yéu to tién heong
trén 1dm sang

Hinh 1. So d6 thyc hién giai phéap
Két qua dau ra sau khi ghép dir ligu 1a mot bo dir ligu méi bao gom céc thugc tinh
khoa diéu tri, tén v[ khuan, lgiéu hinh vi khu‘én, s0 tuan trong nam, s6 lan Xuat hién, so bénh
nhan trung binh, s6 ngay nam vién cong don va so ngay the¢ may cong don bang phuong
phap str dung hé quan tri co s¢ dit ligu ma nguon mo la PostgreSQL [9], [10] dé thict ke co
so dir liéu va nhap di liéu da tong hop. o ’
Xay dyung cong cu quan ly giam sat vi khuan bang ngon ngir 1ap trinh C#, truy xuat
bo dix liéu da tong hop va dua ra nhiing bi€u d6 va thong ké twong ng cho cac nhu cau
giam sat va’quén ly tinh h‘mh vi khuan khac nhau trong béph vién la muc tiéu can dat dugc
cua sang kien. Dua vao két qua nay sé tac dong can thiép dé du phong va giam nhiém khuan
bénh vién.
2.2. Pia diém thuc hién giai phap
Séang kién nay dugc ap dung cho Bénh vién Da khoa Trung wong Can Tho.
2.3. Cam két khong sao chép va vi pham ban quyén
Chlng toi cam két sang kién dugc nhom nghién cau thuc hién, khong sao chép va vi
pham ban quyeén cta ca nhan hay té chic nao.
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Séang kién duoc cong nhan két qua nghiém thu nhiém vu khoa hoc cép co s nam 2024
ngay 04/9/2024 theo Quyét dinh s6 2590/Qb-BVTWCT.

I1l. KET QUA THUC HIEN
3.1. Tinh hinh vi khun gay bénh cia bénh vién
KHOA CO TY LE NHIEM KHUAN
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Hinh 2. Tinh hinh nhidm khuan bénh vién trong nam 2023
Nhan xét: Biéu d6 cho thay 10 vi khuan c6 sb luong xuit hién cao nhit trong nam, 10
khoa c0 ty 1€ nhiém khuan cao nhat va tan suat xuat hién cua vi khuan theo tirng tuan.
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Hinh 3. Tan suét xuat hién vi khuan gy bénh theo ting khoa
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Nhan xét: Biéu do cho thdy s6 lugng cua ting vi khuan (dinh kem theo tén trong 6
cua tirng biéu do) xuat hién theo tirng tuan trong nam (kéo dai tir 0 dén 52 tuan).

3.3.Kiéu hinhvikhuan q

La chirc nang di sau nhat ve phan ki€u hinh cua tung vi khuan trong tung khoa, cac
thdng so chon khoa, s& trinh bay ra nhiing vi khuan trong khoa, khi chon vi khuan sé thong
ké ra nhitng ki€u hinh tuong tng.

Tan suét xuét hién vi khuan gay bénh bénh vién

Hinh 4. Biéu d6 sé bénh nhan trung binh cua ting vi khuan theo khoa diéu tri
Nhan xét: Cac dang kiéu hinh cua tirng khoa dugc thé hién theo tirng vi khuan xuat
hién theo tirng tuan trong nam (kéo dai tir 0 dén 52 tuan).
3.4. M0 ta twong quan giira tan suit nhiém khuan trong tuan véi cac yéu té khac
Correlation between Infection frequency and Average number of patients per week
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Hinh 5. Tuong quan tan suat nhiém khuan va sé bénh nhan trung binh theo tuan

Nhan xét: Tan suat nhiém khuan (truc hoanh) tang khi s6 bénh nhan trung binh trong
tuan cua tung khoa tang. Tuong ty, tan suit nhiém khuan tang khi s6 ngay nam vién tich
luy trong tuan caa timg khoa ting
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Tir d6, xay dung moé hinh tién lwong tan suat nhiém khuan trong tuan dua trén khoa
dieu tri, so bénh nhan trung binh theo tuan, so ngay nam vién tich luy theo tuan, ngay nam
vién tich luy theo tuan va s6 ngay thé may cong don theo tuan.
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Hinh 6. Mo hinh tién luong tan suat nhiém khuan trong tuan
bang phuong phap hdi quy poisson
Nhan xét: M6 hinh tién lugng cho thay tan suat nhiém khuan trong tuan tién luong tir
mo hinh tuong quan thuan véi tan suat nhiém khuan trong tuan quan sat tir dit liéu 12 0,698,
khoang tin cay 95% la 0,661 — 0,732 (tuong quan Pearson).

IV. BAN LUAN

Tur céc dir liéu san co trong bénh vién, chiing t6i da xay dung phan mém quan ly dix
liéu giam sat sy lay lan vi khuan gay bénh. Trong khi cac cong cu giam sat trén thé gidi co
mot s6 han ché vé qua tai dir liéu va khéng nhat quan trong thu thap s liéu, sang kién nay
da tre thanh céng cu do luong khach quan va chinh xéc; gitp tom tit cac xu hudng lay lan
vi khuan gay bénh va ty I& mac mai cac chung vi khuan trong bénh vién, theo ting khoa
lam sang, theo tuan trong nam (hinh 2,3,4). Pong thoi, phan mém da xay dung mé hinh tién
lwong tan sudt mac moi dya trén cac yéu to tién luong trén 1am sang (hinh 6). Nho do, cong
cu nay gidp phét hién sém céac khu vuc c6 nguy co lay nhiém cao trong bénh vién. Pay la
co s& khoa hoc tao ra cac khuyén nghi thyuc té cho bénh vién nhu: trién khai chién lugc ngan
ngtra nhiém khuan bénh vién, lya chon khéang sinh hop 1y, giam lam dung thudc; tir do, giap
giam thoi gian nam vién, giam chi phi diéu tri, toi uu hoa nguon lyc y té va nang cao chat
lugng cham s6c ngudi bénh.

Nhugc diém cia giao dién phan mém Ia chi hién thi téi da 24 vi khuan; truong hop
muén biét khoa c6 tong cong bao nhiéu loai vi khuan, c6 thé dua vao phan thong ké. Tuy
vay, trong bdi canh céc ching vi khuan ngay cang khang thube va da khang thuéc, tng dung
phan mém da co ban dép g muc tiéu giam sat; dong gop vao cong tac dao tao, nang cao
nhan thirc cho d6i ngii y té& vé viéc tuan thu cac quy trinh phong chdng nhiém khuan; gop
phan cung ¢b hé thdng y té bén vitng va bao vé sirc khoe cong dong.
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V. KET LUAN

Xay dung dugc cong cu quan ly hieu qua bang phan mém gidp nhan biét cac xu hudng

lay lan vi khuan va ty 1& mac méi cac chung vi khuan gay bénh trong bénh vién, theo tung
khoa lam sang, theo tUan trong ndm. Ngoai ra, phan mém da giup xay dung dugc mé hinh
tién lwong tan suat miac mai dya trén cac yéu td tién luong trén 1am sang.

TAI LIEU THAM KHAO

1.

~w

9.

Collins T, Plowright C, Gibson V, Stayt L, Clarke S et al. British Association of Critical Care
Nurses: Evidence-based consensus paper for oral care within adult critical care units. Nursing
in Critical Care. 2021. 26(4), 224-233, doi: 10.1111/nicc.12570.

Bo Y té. Thong tu 31/2021/TT-BYT vé quy dinh hoat dong diéu dudng trong Bénh vién. Ha
Noi. 2021. https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Thong-tu-31-2021-TT-BYT-
hoat-dong-dieu-duong-trong-benh-vien-499198.aspx.

Bénh vién Pai hoc Y dugc Tp. H6 Chi Minh. Thue hanh ky thudt diéu dwéng. 2018.

Shenoy ES, Branch-Elliman W. Automating surveillance for healthcare-associated infections:
Rationale and current realities (Part I/Ill). Antimicrobial Stewardship & Healthcare
Epidemiology. 2023. 3(1), 1-8, do0i:10.1017/ash.2022.312.

Klompas M, Branson R, Cawcutt K, Crist M, Eichenwald E.C et al. Strategies to prevent
ventilator-associated pneumonia, ventilator-associated events, and nonventilator hospital-
acquired pneumonia in acute-care hospitals: 2022 Update. Infection Control & Hospital
Epidemiology. 2022. 43(6), 687-713, doi: 10.1017/ice.2022.88.

Doernberg S.B, Abbo L.M, Burdette S.D, Fishman N.O, Goodman E.L et al. Essential
Resources and Strategies for Antibiotic Stewardship Programs in the Acute Care Setting.
Clinical Infectious Diseases. 2018. 67(8), 1168-1174, doi: 10.1093/cid/ciy255.

Available at: The NET C# Documentation, “List<T> Class.” https://docs.microsoft.com/en-
gb/dotnet/api/system.collections.generic.list-1?view=net-6.0, 2022.

Available at: The .NET C# Documentation, “Multidimensional Arrays (C# Programming
Guide).”https://docs.microsoft.com/en-gb/dotnet/csharp/programming
guide/arrays/multidimensional-arrays, 2022.

Nguy&n Thai Nghe, Tran Ngan Binh, Dang Quéc Viét. Gido trinh Hé quan tri co so dit liéu. Nha
xuat ban Pai hoc Can Tho. 2014. 1-23.

10. Patricia W, George D. Database management systems. Thomson. 2006. 1-176.

212


https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Thong-tu-31-2021-TT-BYT-hoat-dong-dieu-duong-trong-benh-vien-499198.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Thong-tu-31-2021-TT-BYT-hoat-dong-dieu-duong-trong-benh-vien-499198.aspx
https://pubmed.ncbi.nlm.nih.gov/?term=Klompas+M&cauthor_id=35589091
https://pubmed.ncbi.nlm.nih.gov/?term=Branson+R&cauthor_id=35589091
https://pubmed.ncbi.nlm.nih.gov/?term=Cawcutt+K&cauthor_id=35589091
https://docs.microsoft.com/en-gb/dotnet/api/system.collections.generic.list-1?view=net-6.0
https://docs.microsoft.com/en-gb/dotnet/api/system.collections.generic.list-1?view=net-6.0

