/
i:+l_l Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 85-89

ASSOCIATION OF PLASMA PROCALCITONIN LEVELS WITH PRIMARY INFECTION
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SUMMARY

Procalcitonin (PCT) is a prohormone of calcitonin, PCT is considered a useful biomarker for guiding
antibiotic therapy and prognosticating septic patients.

Objective: This study aimed to investigate the relationship between admission blood PCT levels
and the primary site of infection and causative pathogens to evaluate PCT’s role in early diagnosis.

Methods: A cross-sectional descriptive study was conducted on 100 patients with sepsis and 105
patients with septic shock.

Results: Patients with abdominal sources of infection had the highest PCT levels, followed by
those with urinary tract infections and skin infections. Patients with respiratory tract infections
showed the lowest PCT levels, and this difference was statistically significant. Gram-negative
bacterial infections were associated with significantly higher PCT levels compared to gram-
positive infections. The ability to differentiate between gram-negative and gram-positive infections
was moderate, with an Area Under the Receiver Operating Characteristic Curve (AUROC) of 0.67
and a sensitivity of 76%.

Conclusion: Blood PCT levels upon admission are of significant value in early diagnosis, identifying
the source of infection, and especially in differentiating between Gram-negative and Gram-positive
bacterial sepsis.
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TOM TAT
PCT (& ti&n than cua calcitonin, PCT dugc biét dén la d4u &n sinh hoc hitu ich trong huéng dan st
dung khang sinh, tién lugng bénh nhan NKH.
Muc tiéu: Nghién cru nay nham khao sat méi lién quan gitta ndng dé PCT mau & thdi diém nhap vién
VG vi tri 8 nhiém khuan khdi phat, tdc nhan gy bénh dé danh gia vai trd chan doan sém clia PCT.
DPai tuwgng va phuong phap: nghién ciru mo ta ct ngang trén 100 bénh nhan nhiém khuén huyét
(NKH) va 105 bénh nhan shock nhiém khuan (SNK).
K&t qua: nhém nhiém khuan dudng vao tr dudng tiéu héa cé néng dd PCT cao nhat, sau dé (a
nhéom dudng vao tir dudng tiét niéu, da va nhiém khuan dudng vao tir dudng hd hdp c6 ndng dé PCT
th&p nhat, sy khac biét nay cé y nghia théng k&. Nhiém vi khuan gram 4m cé néng doé PCT cao hon
¢6 y nghia so v&i nhém nhiém vi khuén gram duong, kha nang phan biét nhiém gram am va gram
duong @ mic trung binh véi AUCR 0,67; d6 nhay 76%.
K&t luan: Nong dé PCT mau lic nhap vién c6 gia tri déang ké trong viéc chan doédn sém, dinh huéng nguén

nhiém khuan, d&c biét |4 ho trg phan biét nhiém khuan huyét do vi khuan gram am va gram duong.
Tir khéa: PCT, nhiém khuan huyét, shock nhiém khuén.

1. DAT VAN DE

Nhiém khuan huyé&t (NKH) (4 tinh trang mat chic nang
cd quan de doa tinh mang do mat dap ¢ng clia ¢ thé vdi
nhiém trung. Nhiém khuén huyét 1a ganh nang ctia nény
té toan cau véi khodng 49 triéu ngudi méc hang ndm va
ty 1 t&r vong lén t&i gan 20% (1). Cho dén nay van chua
c6 phuaong phap diéu tri dac hiéu cho NKH, thanh céng
clia diéu tri phu thudc chl yéu vao viéc chdn doan sém
va nhanh chéng bat dau céc bién phap diéu tri phu hgp.
Tuy nhién cac dau hiéu lam sang dac trung clia nhiém
khu&n huyét thudng ma hd nén viéc chadn doan sém con
nhiéu thach thic (2). Cho dén nay chua cé xét nghiém
dac hiéu dang tin cay dé chan doan sém NKH (3). Dé
chan doan nhiém khuin cdy mau duong tinh dugc xem
[a tiéu chuén vang nhung thdi gian lau, ty 1& duong tinh
thap, c6 thé bi nhiém (3). Phuong phap chan doan bang
sinh hoc phan tl (PCR) thi nhanh hon nhung ky thuat nay
chi phi cao, ton thdi gian, doi hoi thiét bj chuyén siu nén
khé khan trong viéc Ung dung thuong quy trén ldm sang.
Do dd viéc tim kiém cac ddu 4n sinh hoc c6 thé chan doan
s&dm NKH thu hat dugc su quan tdm clia cdng dong khoa
hoc. Procalcitonin (PCT) la mét ddu &n sinh hoc lién quan
truc ti€p véivat chi, dugc xem la céng cu chan doén tiém
nang trong chan doan, diéu tri NKH (4).

PCT la tién than cua calcitonin dugc tiét bdi té bao C clia
tuyén giap. O’ ngudi khoe manh nong do PCT rat thap, kho
phat hién. Trong trudng hgp NKH do vi khuén, PCT dugc cam
Ung tdng hop &tat ca cdc md do kich thich bdindi ddc té clia
vi khuén, cytokine nhu TNF-q, IL-6, IL-1B. Ngugc lai trong

*Tac gia lién hé

nhiém virus tc ché san xuat TNF-a, vi vay PCT khéng dugc
cam (ng téng hop & hau hét cac trudng hgp nhiém virus.
PCT tang nhanh khi c6 viém hé théng nguyén nhan do nhiém
khuan. Vivay PCT la marker hitu ich trong chan doan, huéng
dan str dung khang sinh va tién lugng bénh nhan NKH (2).

Mac du vai tro cua PCT trong NKH da dugc nghién clu
rong rai nhung chi yéu tap trung vao ¢ng dung ctia PCT
trong phan biét nhiém khuan va viém khéng do nhiém
khu&n, cling nhu vai trd ctia PCT trong hudng dan st dung
khang sinh. Trong nhiém khuan huyét, dac diém & nhiém
khuan khdi phat cé vai trd quan trong trong chan dodn, tién
luong, lap k& hoach diéu tri phu hop. Tuy nhién rat it nghién
cltu thuc hién so sanh mot cach hé théng, dinh lugng néng
d6é PCT mau theo vi tri 6 nhiém khuan khai phat, cling nhu
theo tac nhan gay bénh trong cung mét quan thé bénh
nhan NKH. Vivay chiing t6i tién hanh nghién ctru “M@i lién
quan gitra ndéng dé PCT huyét tuong & bénh nhan NKH vai
6 nhi&m khuan khdi phat va tadc nhan gay bénh” véi mong
mudn cung cap thém thong tin vé vai trd tiém nang cla
PCT trong viéc chan doan sdm, dinh hudng tac nhan gay
bénh tir d6 hd tro lua chon khang sinh ban dau phu hap,
dac biét trong giai doan “gid vang” trudc khi co két qua cay
mau, cling nhu c6 bién phap du phong NKH hiéu qua.
2. DOI TUQONG- PHUONG PHAP NGHIEN CUU
2.1. D6i twgng nghién ctru

G6m 100 bénh nhan nhiém khudn huyét (NKH) va 105 bénh
nhan shock nhiém khuan (SNK) diéu trj tai Bénh vien TWQD
108 tir6/2025 dén thang 4/2026 véi céc tiéu chuén nhu sau:
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2.1.1. Tiéu chuén lua chon:
Bénh nhan dugc chan doan xéc dinh l& nhiém khuan huyét.

2.1.2. Tiéu chuén loai trcr:

Bénh nhan mac méttrong cdc bénh sau: bénhtywmién,
ung thu. Bénh nhan khéng dongy tham gia nghién clru.
2.1.3. Tiéu chudn chén doan

-Tiéu chudn chan dodn NKH: theo Sepsis-3 (2016): C6
8 nhiém khuan khdi phéat; Triéu ching r8i loan chitc ndng
cd quan: dugc xac dinh la thay déi cap tinh cliia tdng diém
SOFA = 2 diém do hau qua clia nhiém trung.

- Chan doan Shock nhiém khuan: NKH kém véi ha huyét
4p ton tai can phai sir dung thudc van mach dé gilr huyét ap
déng mach trung binh 65mmHg va cé Lactate huyét thanh
>2mmol/l cho du da dugc hoi stric bu dich thoa dang.

2.1.4. M4u nghién cuu:

Chon mau theo phuong phap chon mau thuan tién.
2.2. Phwong phap nghién ctu
2.2.1. Thiét k&€ nghién ctu:

nghién ciru mé ta cat ngang.

2.2.2. Céc budc tién hanh:

Bénh nhan thda man tiéu chuan lva chon dugc thu
thap sé liéu theo mau bé&nh an nghién ctu théng nhat. Cac
bénh nhan dugc lay mau lic nhép vién gom 4 ml mau tinh
mach lam céc xét nghiém sinh hda thudng quy (Glucose,
ure, creatinin, GOT, GPT, GGT, Bilirubin, Protein, Aloumin,
dién giai do), PCT, CRP, lactat va xét nghiém cong thic
ma&u. 20 ml mau dé cay khuan.

2.2.3. Ky thuat

Pinh lugng PCT bang phuong phap mién dich dién héa
phat quang trén may sinh hda tu dong Cobas E801 tai
khoa Sinh héa- bénh vién TWQD 108, gidi han do: 0,06 ng/
mL dé&n 100 ng/mL, véi mau néng dé lén hon 100 ng/mL
pha lodng bénh phadm véity 1& 1:4.

Cay mau: chai cdy mau dugc G trén hé théng cdy mau
tu dong chuyén biét. Khi cé tin hiéu duong tinh, mau dugc
nhuém Gram, sau dé dinh danh vi khuén theo quy trinh
chuén trén hé théng may dinh danh ty dong BD Phoenix
M50 tai khoa Vi sinh- Bénh viéen TWQD 108.

2.2.4. Xt ly s6 liéu:

S dung phan mém SPSS 25.0 dé phan tich théng ké.
Kiém dinh su khac biét cua bién dinh lugng phan phdéi
chuan bang T test, vdi bién dinh lugng phan phéi khdng
chuén sr dung Mann- Whitney test, Kruskal Wallis test
mot cach phu hop. Kiém dinh sy khéc biét ctia 2 bién dinh
tinh bang test Chi-square. Tinh d6 nhay va dé dac hiéu cla
PCT bang phan tich ROC két hop véi tinh chi s6 Youden (J).
2.3. Pao durc nghién citu

Nghién cltu dugc chap thuan bdi bénh vién TWQD
108. Nghién ctu dugc thuc hién phu hgp vaéi cac nguyén
tac dao dic trong nghién ctu y sinh hoc trén ngudi.

3. KET QUA
3.1. Pac diém co ban cua ddi twgng nghién citu
Bang 1. Mét s6 dac diém chung clia déi tuong nghién ciru
Chisé NKH (n=100) SNK (n=105) p
Tudi (nam) 65,18 +17,57 71,22 +14,04 0,007*
Gisi Nam (%) 69 77,1 0,19
PCT (ng/mL) |15,15 (2,17-68,4) 33,55 (4,72-100,25)| 0,032
CRP (mmol/L) |121,9(59,3-258,1)| 149,8 (79,8-241,1) | 0,25

Chisé

NKH (n=100)

SNK (n=105)

p

Lactat (mmol/L)

2,0 (1,2-3,5)

3,05 (1,8-5,52)

0,001

WBC (G/L) |12,45(8,1-17,81) | 11,89 (6,52-17,95) | 0,38
Neutrophil (G/L)|10,32 (6,23-16,32)| 10,04 (5,26-16,85) | 0,64

Chu thich: p*: T test, p": x? test, p: Mann Whitney test

K&t qua dugc trinh bay trung vi va khoang t& phén vi.

Nhan xét: Nhém bénh nhan shock nhiém khuan tudi
trung binh cao hon nhém nhiém khuan huyét. O’ ca hai
nhém bénh nhan gidi nam chiém wu thé. Nong dé PCT,
lactat & nhém shock nhiém khuan cao hon cé y nghia so
v&i nhém nhiém khu&n huyét.

Bang 2. Dac diém ngudn nhiém khuan va vi sinh

Dic diém | NKH (n=100) | SNK (n=105) | p
Vi tri 8 NK khdi phat
Tidu hoa 26 (26%) 41 (39%)
Tiét niéu 29 (29%) | 12(11,4%)
Hé hap 25(25%) | 39(37,1%) |0,005
Da 9 (9%) 6 (5,7%)
Khac 11 (11%) 7 (6,7%)
Céy mau duong tinh 53(53%) | 34(33,3%) |0,005
Phan nhém vi khuén
Gram am 40 (75,5%) | 30 (88,2 %) o4
Gram duong 13(24,5%) | 4(11,8 %)
Loai vi khuan
Escherichia Coli 17(32,1%) | 12(35,3%)
Klebsiella pneuminiae 0 12 (35,3,4%) 0,007
Staphylococcus areus 0 2 (5,9%)
Khéc 36(67,9%) | 8(23,5%)

Chu thich: p: x2test; NKH: nhiém khuin huyét, SNK:
shock nhiém khuén

Nhan xét: Trong nhém NKH nhiém khuan tiét niéu
chiém ty & cao nhat, sau dé la nhiém khuan dudng tiéu
héa va hé hap. Trong nhém shock, nhiém khuan tiéu hoa
chiém ty & cao nhat. O ca hai nhém bénh nhan nhiém vi
khuan gram am chiém uu thé, loai vi khuan chiém ty &
cao nhét la Escherichia Coli.
3.2. Mai lién quan giira néng do PCT va dac diém 6
nhiém khuan khéi phat:
3.2.1. Nong dé PCT theo vi tri 6 nhiém khuan khd&i phat

p= 0,002

Log4oPCT (ng/mL)

| |
> \“‘\'Q‘) o°

I |
2% . 2®
<& a(\“"‘@ Y\b‘\

[
Hinh 1: Néng dd PCT theo vi tri 6 nhiém khuén khéi phat

Chu thich: p: Kruskall Wallis test
Nhan xét: Nhém bénh nhan cé vi tri 6 nhiém khuén
thudc duong tiéu hda cé ndng do PCT huyét tuong cao
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nhat, sau dé dén nhém cé 6 nhiém khuén thudc dudng
tiét niéu, da va ndng dé PCT huyét tuong thdp nhat &
nhém cé & nhiém khuan thudc dudng hé hap.

3.2.2. Néng dé PCTtheo dac diém visinh cla 6 nhiém khuan
Bang 3. Mdi lién quan gilta néng do PCT véi dac diém vi sinh

Gram Gram am cay Cay
duong P Imau duong| mauam P
14,5 60,45 51,7 9,6
pCT (1,65-105) |(14,95-107,5) 0,03 (10,9-103,6) | (1,6-56,77) 0,001

Chu thich: p: Mann Whitney test

K&t qua dugc trinh bay trung vi (t& phan vi)

Nhan xét: Néng dd PCT huyét twong & nhém nhiém vi
khu&n gram 4m cao hon cé y nghia so v6i nhém nhiém vi
khuén gram duong. Nhém cdy mau duong tinh cé ndng
dd PCT cao han cé y nghia so véi nhém cdy mau am tinh.
3.2.3. Gig tri PCT trong chan dodn phan biét nhiém vi
khudn gram duong va gram ém

ROC Curve
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1 - Specificity
Hinh 2. Gi tri phan biét nhiém vi khuan gram dwong va
gram am cuia PCT
Bang 4. Do nhay, do dac hiéu ctia PCT trong viéc phan
biét nhiém vi khuan gram duong va gram am
AUCR p Cut off
0,67 0,001 10,65

Do nhay
0,76

Do dic hiéu
0,53
Nhan xét: Gia tri chan doan phan biét nhiém vi khuan

gram duong va gram d&m & muc kha véi dién tich dudi

dudng cong 0,67. Tai néng dé cut off 10,65 ng/mL, dé

nhay 76%, do dac hiéu 53%.

4. BAN LUAN

PCT dugc biét dén la d4u &n sinh hoc dang tin cay
trong viéc phan biét nhiém khuén véi céc tinh trang viém
khong nhiém khuén, hd trg huéng dan diéu tri khang sinh
va tién luong bénh nhan nhiém khuan huyét (NKH) (2).
Tuy nhién, vai trd clia ndng do PCT ban dau trong chan
doan s6m NKH van can dugc lam sang té thém. Nghién
ctu nay nhdm khao sat liéu néng dé PCT khi nhap vién c6
thé dugc stir dung nhu mét dau 4n chdn doan sém nhiém
khu&n huyét hay khéng. Chung téi tap trung vao viéc danh
gia sy khac biét néng dd PCT theo vi tri 6 nhiém khuan
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khdi phat va loai vi khuén gay bénh, dong thdi xem xét kha
nang cla PCT trong viéc phan biét nhiém vi khudn gram
am va gram duong & bénh nhan NKH. Nghién clu tién
hanh trén 100 bénh nhan NKH va 105 bénh nhan shock
nhiém khuin (SNK) thu dugc mot s két qua nhu sau:

Vé dic diém ngudn nhiém khuan va vi sinh: trong nhém
NKH, ty & cao nhat gédp & nhiém khudn dudng tiét niéu,
sau d6 nhiém khudn dudng tiéu héa va hé hap, cudi cung
(3 nhiém khu&n da. Con trong nhém SNK ty (& cao nhat 14
nhiém khuan dudngtiéu héa, sau dé la nhiém khuan duong
hé hap, thap nhat ciing la nhiém khuén da. O’ ca nhém NKH
va SNK ty l& nhiém vi khuan gram am chiém uu thé va loai vi
khu&n chiém ty & cao nhét la Escherichia Coli.

Khi tim hiéu vé ndng dé PCT theo vi tri 6 nhiém khuén
khai phéat, nghién ctu cho thdy nhém nhiém khuan dudng
vao tir dudng tiéu hda co nong do PCT cao nhat sau dé la
nhém dudng vao tir dudng tiét niéu, da va nhiém khuan
dudng vao tlr dudng hd hap co nong do PCT thép nhat, sy
khac biét nay cé y nghia théng ké. Sy tang néng do PCT
trong NKH (4 k&t qua cla viéc cam ng téng hgp tir nhiéu
mo khi vi khudn xam nhap vao co thé, dac biét la céc
thanh phan cla vi khudn nhu mang té bao, san pham ché
tigt tirvi khuén (2). Cac ngudn nhiém khuén khac nhau cé
thé& anh hudng dén dap ng viém khac nhau dan tdi tang
téng hgp PCT & mic dd khac nhau. Digu nay co thé dugc
gidi thich bdi sy khac biét vé loai mam bénh phé bién tai
cac vi tri nhiém khuén. NK tir dudng tiéu hda va tiét niéu
thudng do vi khuén gram am chiém uwu thé. Mot s6 nghién
clu da chi ra rang NKH do gram am dan t6i néng dé PCT
cao hon cé y nghia so véi nhiém vi khuan gram duong (4).
Hon nira, trong NKH dac biét khi dudng vao tir hé tiéu hoéa,
su' mat can bang hé vi sinh dudng rudt dan téi suy yéu kha
nang didu tiét phan ing mién dich toan than va tang san
Xuét cac chat trung gian gay viém. Trong trudng hgp co
r8i loan chic nang hang rao rudt thi chudi phan ¢ng viém
toan than cang manh mé hon (5). K&t quéa nay ciling nhat
quan vdi két qua nghién clru trude day cha Yinzhi Leng va
cong sy trén 551 bénh nhan NKH cho thdy nhém bénh
nhan NKH dudng vao tir duong tiéu hoa c6 néng do PCT
cao nhét. Tuy nhién, mét diém khac trong nghién cltu clia
Yinzhi ghi nhan nhém nhiém khuén huyét dudng vao ti
viém ndi tdm mac co6 nong dé PCT thap nhéat, trong khi
nghién cttu clia chang t6éi khong bao gom nhdém bénh
nhan nay (4). Nhitng két qua nay ggiy ndng dd PCT c6 thé
cung cap théng tin hitu ich vé vij tri 8 nhiém khuin khdi
phéat, gép phan chan doan sdm NKH, nhét la & giai doan
dau khi chua co két qua cdy mau hoac két qua cdy mau
am tinh, hodc vi tri nhiém trung chua ré rang.

Phan tich néng d6 PCT theo loai vi khuan gay bénh
cho th&y: nhiém vi khuadn gram 4m c6 ndng dé PCT cao
hon cé y nghia so véi nhém nhiém vi khuan gram duong
(bang 3). Su khac biét nay dugc giai thich bdi co ché nhan
dién mam bénh va dap ng mién dich khac nhau cla co
thé. Khi mam bénh xam nhap vao co thé, cac thanh phan
dac hiéu clia chung dugc t&€ bao mién dich nhan biét
bdi céc receptor nhan biét khuén mau, dién hinh |4 céc
thu thé gidng Toll (Toll-like receptor, TLR) trén bé mat té
bao. Vi khudn gram am c6 c4u tric ldp mang ngoai chira
lipopolysaccharid (LPS) hay con goi la néi doc t8, dugc
nhan biét chl y&u bdi TLR4, dan t6i sy hoat hda cac con
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dudng tang téng hop cytokine tién viém: TNF-q, IL1, IL6,
IL8, IL10. Céac cytokine nay, cung v&i ban than LPS la
nhirng yéu té kich thich manh mé& qua trinh téng hgp va
giai phéng PCT tir nhigéu mo (6). Nghién clru thuc nghiém
cho thay tiém lipopolysaccharid cdm (ng san xuét PCT
(7). Con vi khuén gram duang cé céu tric ldp mang té
bao dac trung la l&p peptidoglycan day va lipoteichoic
acid (LTA) dugc nhan biét bdi TLR2. Mac du LTA ciing
c6 thé kich hoat san xuét cytokine tién viém nhung kha
nang cam ng thudng yéu haon hodc khéng dang ké so vdi
lipopolysaccharid (6). Nhu vay do su khac nhau vé céu
tric ddc hiéu cua vi khuén gram duong va gram am, nén
dugc nhan dién bdi cac receptor khac nhau, do dé hoat
hoa céac con dudng ndi bao khac nhau, két qua hoat hoa
téng hgp PCT véi mirc dd khac nhau. K&t qua nay mot
[an nita khang dinh nhan dinh tir mét s6 nghién clu trudc
cho thay nhi&m vi khuan gram am PCT tang cao hon trong
nhiém vi khuan gram duong(8).

Khi phan tich dién tich dudi dudng cong ROC cho
thay, kha nang phan biét nhiém vi khudn gram 4m va gram
duong ctia PCT & murc trung binh véi dién tich dudi duong
cong AUCR la 0,67 vdi d6 nhay 76%. K&t qua nay phu hop
vGi két qua nghién clru ctia Christian Leli cho thay gia tri
PCT cut off 14 10,8 ng/mL c6 thé& phan biét gitta nhiém
gram duong va gram am, dé nhay 0,6 va dac hiéu 0,82 (9)
hay nghién cltu clia Brodska cho thay cut off 15ng/ml c6
thé phan biét gira hai nhém vi khuén vdi dd dac hiéu la
87,8% (10). Nhu vy ndng dé PCT c6 thé ggiy vé tac nhan
gay bénh la vi khudn gram duong hay gram am. Diéu nay
c6 y nghia quan trong trong viéc lya chon phac dé khang
sinh kinh nghiém phu hgp sém, dac biét trong bsi canh
cho dgi két qua cdy mau, cling nhu gép phan tién lugng
bénh nhan NKH. Mac du nghién clru da thu dugc mot s6
k&t qua ban dau nhu trén, tuy nhién van con mét s han
ché: nghién clru don trung tdm véi s6 lugng khiém tén nén
han ché kha nang khai quat héa clia két qua, day la nghién
clu ct ngang nén khé danh gia tién lugng.

5. KET LUAN

Nong dé PCT mau lic nhap vién & bénh nhan NKH va
SNK khac nhau cé y nghia phu thudc vao vi tri 6 nhiém
khuén khdai phat va loai vi khudn. K&t qua nay cho thay
PCT ¢6 gia tri dang ké trong chan doan sém, dinh huéng
ngudn nhiém khuén, dac biét 1 hd trg phan biét nhiém
khuan huyét do vi khu&n gram am va gram duong.
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