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o Vai tro cua dau an viém trong quan ly diéu tri viém phoi

e CRP va PCT trong viém phdi: géc nhin ti¥ bang chirng

U'ng dung CRP va PCT: nhi¥rng lwu y trong thuw’c hanh lam
sang




Vai tro ctia dau an viém
trong quan ly diéu trj viém phdi




D&u an viém (biomarker): can lam sang thiét yéu trong chan doan,
tién lwong va theo doi dap &ng diéu tri cac bénh ly nhiém khuan

Dinh nghia & Vai tro Phan loai dau an thudng dung

 Pinh nghia: Cac chi s sinh hoc thay
d6i nong do trong mau nham dap &ng |
véi tinh trang viéem hodc nhiém
trung.

 Vaitro:
- H6 trg chan doan phan biét (Vi

khuan vs. Virus). 7 Huyét hoc: Bach cdu Protein pha cép: C-
- Tién lugng murc d6 nang cua bénh. | (wWBC) va congthirc  reactive protein

- Theo ddi dap &rng diéu tri khang | bach cau. (CRP),

sinh. Procalcitonin (PCT).

Seok H, Park DW. Role of biomarkers in antimicrobial stewardship: physicians' perspectives. Korean J Intern Med. 2024 May;39(3):413-429.
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Pap rng viém trong nhiém khuan duo'ng hé hap du'di: tir co ché thic day
dén y nghia trong theo d6i bénh nhan trén lam sang

Co ché khi phat: Sy xam
nhdp cua vi sinh vat kich
hoat dai thuc bao phé nang.

Giai phong Cytokine: Cac
cytokine tién viém chu
chot: IL-1B, IL-6, TNF-a.

N\

Y nghia 1am sang: Cac
marker la ‘nhan chirng’ cta
phan &rng chi mé - vat chu,

khong phai la tac nhan gay
bénh truc tiép.

Hau qua: Kich hoat dap
ng toan than (SIRS) va
kich thich san xuat protein
pha cap.

H Rs Le Bel J, Hausfater P, Chenevier-Gobeaux C, et al. Diagnostic accuracy of C-reactive protein and procalcitonin in suspected community-
acquired pneumonia adults visiting emergency department and having a systematic thoracic CT scan. Crit Care. 2015;19:366. Published
:zo :26 2015 Oct 16. doi:10.1186/s13054-015-1083-6
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CRP la mot biomarker kinh dién phan &rng cac tinh trang viém cap trong co' thé, bao gom
viém do nhiém khuan hé hap duéi

CRP Concentration vs. Time

Nguon goc
Téng hop chd yéu tai gan dudi sy diéu hoa
chinh cda Interleukin-6 (IL-6).

Pong hoc

 Thoi gian tré (Lag time): 4 — 6 gi® sau kich
thich viém.

e Thoigian nhan doi: 8 gio.

e Dat dinh: 36 — 48 gio.

Vot dinh**

z | sinthii9giy | DAC diém thai trir

R Thai gian ban thai (t1/2) ~19 gio. Nong do

20 | Khoang trong ~ ey A LR

97 (Lagtime) trong huyét tvong phu thudc téc do tong hop,

1—*— khong phu thudc chirc nang than.
0 6 12 24 36 48 60 72
Thoi gian (gio)
H Rs Khan F, Owens MB, Restrepo M, Povoa P, Martin-Loeches I. Tools for outcome prediction in patients with
2026 community acquired pneumonia. Expert Rev Clin Pharmacol. 2017;10(2):201-211.
doi:10.1080/17512433.2017.1268051
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CRP la mét chi dau sang loc t6t trong cac tinh trang viém nhiém, bao gom
nhiém khuan 6 hap du'éi, nhung thud'ng bi nhiéu trong viém khong do nhiém khuan

) Uu diém & Ung dung

X) Han ché (P dac hiéu thap)

\

e Sang loc nhiém khuan d6 nhay
cao.

* Dot Cé'p COPD: CRP =2 20-40
mg/L goi y nhiém khuan > Can
nhac khang sinh.

* Theo doi bénh ly viem man
tinh.

e Tang trong tinh trang khong
nhiém khuan: Chan thuong,
hau phau (3 ngay dau), béng,
ung thu, bénh ty mién.

* Do tré: Khong phat hién duoc
nhiém khuan giai doan rat
sdm (< 6 gio).

4

\

Khan F, Owens MB, Restrepo M, Povoa P, Martin-Loeches |. Tools for outcome prediction in patients with community acquired
pneumonia. Expert Rev Clin Pharmacol. 2017;10(2):201-211. doi:10.1080/17512433.2017.1268051




Procalcitonin (PCT): mot biomarker dac trung véi kha nang dinh hwéng phan biét
cac nhiém khuan do tac nhan vi khuan va virus

Sinh ly Binh thuong Nhiém khuan (Bacterial Infection)

Virus
(Interferon-gamma)

X—
Interferon-gamma (rc ché

tong hop PCT -> PCT dic
hiéu cao cho vi khuan.

Chi tiét bdi té bao C tuyén giap San xuat “moi noi” do kich thich
(<0.05 ng/mL). cua Endotoxin va IL-1B, TNF-a.

Pong hoc: Tang nhanh (2-4 gi®), dat dinh soém (6-24 gio).

Morgenthaler, N. G., Struck, J., Chancerelle, Y., Weglohner, W., Agay, D., Bohuon, C., Suarez-Domenech, V., Bergmann, A., & Muller, B.
H Rs (2003). Production of procalcitonin (PCT) in non-thyroidal tissue after LPS injection. Hormone and metabolic research = Hormon- und
Stoffwechselforschung = Hormones et metabolisme, 35(5), 290-295. https://doi.org/10.1055/s-2003-41304
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Dién ti€n dong hoc ctia CRP va PCT trong dap *ng véi tinh trang nhiém khuan

. A

AU an viém

N

(Twong doi)

Murc do d

ZhengN,

https://doi.org/10.1016/s0009-8981(02)00101-8

néi chung va nhiém khuan hé hap duwdi néi riéng

Cytokines (IL-6)

CRP

Thoi gian (h)
Dic diém PCT (Procalcitonin) CRP (C-reactive Protein)
Thoi gian khai phat 2-4h (Som) 4-6h (Mudn)
Thoi gian dat dinh 6-24h 36-48h

Tac nhan kich thich

Pdc té vi khuan, IL-1PB

IL-6, tdn thwong mé chung

Anh huéng cta Corticoid

it bi anh hudng

Giam ndng d6 dang ké

Zhu D, HanYY. Procalcitonin and C-reactive protein perform better than the neutrophil/lymphocyte count ratio in evaluating
hospital acquired pneumonia. BMC Pulm Med. 2020 Jun 11;20(1):166. doi: 10.1186/s12890-020-01207-6; Meisner M. (2002).
Pathobiochemistry and clinical use of procalcitonin. Clinica chimica acta; international journal of clinical chemistry, 323(1-2), 17-29.
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PCT c6 wu thé ndi bat vé do dac hiéu trong cac bénh canh
nhiém khuan hé hap duéi va nhiém khuan huyét do tac nhan vi khuan

-

oL Po Ung dung lam sang
Do dac hiéu i o .
nhay Uu diém Nhwoc diem
PCT +4+++ + Do dic hiéu cao Nhay thap v&i nhiém khuan tai chd
Nhay cao: NK hé théng Cé yéu té nhiéu
T&ng nhanh (2h dau) Gia thanh cao va kho tiép can & tuyén co s&
Th&i gian én dinh dai
CRP ++ ++ Gia thanh thap hon so v&i Do dac hiéu thap (cé yéu td nhiéu)
PCT Tang cham, dat dinh > 24h

Do &n dinh thap
Gia tri khong tuyén tinh véi mire do viém
Cytokin  + +++ D6 nhay cao Thoi gian ban hiy ngan
Tang nhanh (vai phat) Pé 6n dinh thap
Gia tri khéng tuyén tinh v&i mirc d6 viem

Pat tién
Bach cau + +++ Pon gian, dd nhay cao Do dac hiéu réat thap
TO + ++++  Don gidn, d6 nhay cao D6 dac hiéu rat thap

Reinhart, K., Meisner, M., & Brunkhorst, F. M. (2006). Critical Care Clinics, 22(3), 503-519.
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Gia tri ciia PCT trong xac dinh viém phai: nhirng bang chirng ban dau

a b
g1 =&
Research article £ 1 £
Diagnostic and prognostic accuracy of clinical and laboratory is | £s
] . . . - 5 =
parameters in commumty-acquwed pneumonia 'Ex | - .
Beat Miiller!, Stephan Harbarth2, Daiana Stolz?, Roland Bingisser?, - =
Christian Mueller!, Jorg Leuppi®, Charly Nusbaumer’, Michael Tamm? and - PP T o s =18
o ' '  Spmcacey 0 0.2% 0.50 0.7% 100
Mirjam Christ-Crain*! e rerewenem ——ovemonem —— rcrm oreo T
=t Tomparaturs (0.71; 0.88-0.75) = Lavkooytes (0 84, 0300 68) —— Loukscyies (0.68; 0.55-0.78) - Termperabere (0.80; 0.46-0.73)
- Crest suscult. (054 0.53-0.840) —— Sputum (040 O45.0.54) - Chest sumoult. (0.51; 0.43-0.56) = Sputum [0.41; 0.30-0.52)
Conclusion c e
In conclusion, signs and symptoms routinely attributed to 1 i
CAP are of limited value for the diagnosis of CAP. PCT £ £
and hsCRP can improve the diagnostic value of the clini- 3 | fq
E = B =
cal assessment. If confirmed, both parameters may, thus, 3 s
be considered to replace leukocyte count in future guide- 81 “]
lines of CAP. PCT has the highest diagnostic accuracy in .| . | | | o4 _ : , _
. . L . . 7 ' 0 02s 50 5 1.00
differentiating radiographically confirmed CAP from ’ - oy N ot
other differential diagnoses, to predict bacteremia and to e Counooyen (080002077 —v— Tempacaturs 0.55: 048.0:63 S Lnkooyes (989, 056.0.77) —— Tumpuam (046; 037.0.58
assess the severity of CAP.
Muller et al. BMC Infectious Diseases 2007, 7:10 Figure |
Receiver operating characteristics curves (ROC) of different parameters for the diagnosis of pneumeonia. a diag-
nostic accuracy to predict CAP without chest radiography: Primary care approach. b diagnostic accuracy to predict radio-
graphically suspected CAP (control group (n = 20) includes other non-infectious diagnoses initially diagnosed as CAF):
Emergency department approach. ¢ diagnostic accuracy to predict radiographically suspected CAP (control group (n = 44)
H Rs includes other non-infectious diagnoses initially diagnosed as CAP (n = 20) plus patients without a clinically relevant bacterial
eticlogy of CAP (n = 24). d diagnostic accuracy to predict bacteremic CAP. Values show areas under the ROC curve with 95%
2026 confidence intervals. Chest auscult. denotes abnormal chest auscultation; CRP C-reactive Protein; PCT procalcitonin.
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Procalcitonin: mdt cdng cu ho tro cac quyét dinh va ca thé héa diéu tri viém phoi

Phase Start of treatment During treatment End of treatment
Actions Select drug Select dose Adjust drug Adjust dose De-escalation
Pathogen PK related ; Clinical
Informed by |  identification biomarkers Eueyllnisn symptoms
i Efficay
Susceptibility testing Toxicity biomarkers iGiarars
- Therapeutic Microbial
N Pharmacogenomics drug monitoring e .
£ £
B PK related 3
< biomarkers 2
[+]
& a

Toxicity Treatment Antibiotic
failure  resistance

Toxicity Treatment Antibiotic
failure resistance

Treatment individualization strategies
Individualized

Emperical broad
spectrum treatment antibiotic treatment

Figure 1 Overview of the use of biomarker-informed treatment individualization strategies. Current empirical antibiotic treatments are
associated with significant risk of toxicity (red), treatment failure (green), and antibiotic resistance development (purple). These risks could be
reduced by optimizing antibiotic treatments at an individual level. Specifically, treatment individualization strategies informed by biomarkers
(blue) could play an important part. Such biomarkers can inform on pharmacokinetics (PKs), efficacy, and toxicity, and guide the treatment

throughout all phases of infection.

Aulin LBS, de Lange DW, Saleh MAA et al. Clin Pharmacol Ther. 2021 Aug;110(2):346-360.
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Liéu procalcitonin c6 thé la mdt chi dau dé quyét dinh khéi tri khang sinh
& bénh nhan viém phai khong: két qua mot tong quan hé thong va phan tich gop

Clinical Infectious Di Study : SENSITIVITY (95% CI) Study : SPECIFICITY (95% CI)
Inical Infectious Uiseases & 3
LIS \ | I
| |
. . L. . . . Self [30) : —— 0.69 [0.62 - 0.76) Self (30) qql 0.73 [0.69 - 0.77]
Procalcitonin to Distinguish Viral From Bacterial ! |
Pneumonia: A Systematic Review and Meta-analysis Rogirfgusz (291 = ol 078 (072 0.84] Rodriguez (29) = : 047 [0.43-0.50]
Ishan S. Kamat,' Vignesh R ! Harish E ! Danielle Guffey,” and Daniel M. Musher'? ! |
Musher [5] —:—ﬂ— 0.62 (0.48 - 0.74] Musher (5] —Il—ﬂ— 0.83 [0.69 - 0.93]
I |
Phén tl'ch ta’ng hdp 1 2 nghién CL'I,u (2408 Kasamatsu [26] —— : 0.40 [0.31 - 0.49] Kasamatsu [26] : = 1.00 [0.29 - 1.00]
9 | |
~ S Menéndez [28] | —o— 0.69 [0.63 - 0.75] Menéndez [28] —Iﬂ— 0.89 [0.52 - 1.00]
bénh nhan CAP): : |
Daubin [23] *}—H 0.69 [0.39 - 0.91] Daubin [23] - II 0.50 [0.01 - 0.99]
A | |
2 DO nh.ay PCT 0’ 55 Hirakata [24] —Q—:— 0.45 [0.29 - 0.62) Hirakata [24] —é— 0.75 [0.60 - 0.86]
I |
L4 Dé déC h[éu PCT 0, 76 Masia [27] —.— : 0.10 [0.05 - 0.18] Masis (27) —Ir—ﬁ— 0.87 [0.60 - 0.98]
I |
I |
SA ~ AN ~ ~ | |
Nong do PCT dwong nhuw khong cung cap : :
. ; . R - - . COMBINED <:j‘> 0.55[0.37 - 0.71) COMBINED <<:> 0.76[0.62 - 0.86]
bang chirng tin cay dé dwa ra quyét dinh - !
: Q =155.57, df = 7.00, P = 0.001 : Q=118.17, df = 7.00, P = 0.001
D e® ~ Vd . ~ ~ | |
kho,l dgng khang Slnh Cho benh nhan CAP : F =95.50[93.55 - 97.45] 1 = 94.08 [91.29 - 96.86]
OTO 0!5 1!0 0!0 0.’5 1!0
H Rs SENSITIVITY SPECIFICITY
Kamat, I. S., Ramachandran, V et al (2020). Clinical infectious diseases : an official publication of the Infectious
2026 Diseases Society of America, 70(3), 538-542.
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Ngudng PCT phan biét gitta nhiém khuan va nhiém virut

Khdi tri khang sinh trong viém phai: procalcitonin la can ci ho trg bén canh danh gia toan
dién vé mat lam sang va hinh anh hoc

trong CAP van chua xac dinh rd'

Procalcitonin Cut-point

Test Characteristic

Discrimination of Bacterial
(Typicals and Atypicals) From Viral

(

\_

Do nhay ctia PCT véi nhiém khuén trong CAP dao ddng 38-91%
do d6 PCT nén la mét céng cu hd tro’ hon a tiéu chi quyét dinh
kh&i dong khang sinh?-2

\

CAFR % (95% CI)

Discrimination of Bacterial (Typicals and
Atypicals) From All Nonbacterial CAP
(Including Unknowns), % (95% CI)

Discrimination of Typical Bacterial
From Viral and Atypical CAP %
(95% CI)

=0.1 ng/mL

>0.25 ng/mL

>0.5 ng/mL

Sensitivity
Specificity
PPV
NPV
Sensitivity
Specificity
PPV
NPV
Sensitivity
Specificity
PPV
NPV

80.9 (75.3-85.7)
51.6 (46.6-56.5)
49.1 (44.0-54.2)
82.4 (71.2-86.9)
66.9 (60.6-72.9)
66.5 (61.7-71.1)
53.2 (47.4-58.9)
776 (72.8-81.9)
58.56 (61.9-64.8)
72.9 (68.3-771)
55.4 (49.0-61.7)
75.3 (70.7-79.4)

876 (81.6-92.1)
49.3 (44.8-54.0)
38.3 (33.5-43.4)
91.7 (87.7-94.9)
76.9 (69.8-83.0)
64.9 (60.4-69.2)
43.8 (38.0-49.6)
88.7 (85.0-91.9)
69.8 (62.3-76.6)
72.5 (68.2-76.4)
474 (41.0-53.8)
871 (83.4-90.3)

80.9 (75.3-85.7)
46.2 (43.7-48.8)
19.2 (16.8-21.7)
93.9 (91.9-95.5)
66.9 (60.6-72.9)
63.0 (60.5-65.4)
22.2 (19.2-25.4)
92.4 (90.6-93.9)
58.5 (61.9-64.8)
72.1 (69.8-74.4)
24.8 (21.3-28.6)
91.7 (90.0-93.2)
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1. Self WH, Balk RA, Grijalva CG et al. Clin Infect Dis 2017;65:183-190.
2. Kamat IS, Ramachandran V, Eswaran H et al. Lancet Infect Dis 2018;18:496-497




So v&i procalcitonin, CRP “c6 tiém nang” i'ng dung tot hon dé han ché viéc
khéi dong khang sinh khdng hop ly 8 mdt sé bénh nhan nghi ngd viém phoi & giai doan
chwa cé6 bang chirng hinh anh hoc

Péanh gia CRP tai chd
(Point-of-care)

A 4 v A 4

CRP < 20 mg/L CRP 20 - 40 mg/L CRP > 50 mg/L
Khong dung khang
sinh (trtr khi cé bang
chirng mu rd rang).

Can nhic 1am sang Khuy&n cdo dung
(dom mu, co dia). khang sinh.

Nghién ctru Butler (2019) & Prins (2019): Hiéu qua giam ty |é ké don khang
sinh dang k& ma khong lam tang bién c6 bat loi hay nhap vién lai.

(Butler et al., 2019; Prins et al., 2019)
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Khdi tri khang sinh trong viém phdi: procalcitonin la can ci ho tro’ bén canh danh gia toan
dién vé mat lam sang va hinh anh hoc

* Nguyeén tac: Khong dung don
doc mot chi so.

i sinh
(Soi, cdy - Tiéu
chuan vang)

Lam sang
(S6t, & nhiém)

* Vai tro dau an viém: Cau noi
quan trong 1ap day khoang thoi
gian cho két qua vi sinh (von
cham 2-3 ngay).

* Muc tiéu: Dinh hudng nhanh
Vi khuan vs Virus dé quyét dinh
khang sinh sém.

DAu an viém
(PCT, CRP, WBC)

H Rs 1. Self WH, Balk RA, Grijalva CG et al. Clin Infect Dis 2017;65:183-190.
2 oz 6 2. Kamat IS, Ramachandran V, Eswaran H et al. Lancet Infect Dis 2018;18:496-497




Khang sinh diéu tri viém phoi nén duo'c khéi dong theo kinh nghiém dwa trén
bang chirng ldm sang va hinh anh hon la chi dwa vao PCT: mét s ca lam sang minh hoa

IRUGNG DAL CONG HOA XA HOI CHU NGHIA VIET NAM

BUNILVIEN Dge lap — Tw do — Hanh phic

MAU PHIEU PHE DUYET KHANG SINH
UL TIEN OUAN LY TAT BENTL VIEN

1. N§i dung tai Khoa lim sang

&i bénh

Gidi: Nam/Nir Can nang

NEi&n: kKhudn huyét

Nhiém khu
1 mac kém khic: . Aea e’ qudo. Ao, &.lm Lap. .. el S
S [SCyeY l\w\ oo,

Tinh trang lam sang kil ~oi chdn Nhigt 4o
Bk Ak, A xde AL e thoe e hand
Dre Acuw . PhE e, sos B8 gdal) . hung, S

“ K&t quea c@n fam sang gin nhds

! >
‘Bucl\u:lu. Soowlmm?

CRP . LTS U
BT .
Khic (néucé): 1

Chan doan hinh ar

Y SR o g \\?a\mx »bm

U 2); .k, umL/(vc((»?mw’
% Loc méau 1D (24/48/72 gid : Co Khang

D% thanh thai cr

3o

1gc miu lién e co

&u khong lam, ghi ro li dos

[3@1 nghi¢m visinh: Ca & Khong |

N
N 69t, Ho, khac dam duc
Phéi ran rit, ran nd

WBC 20000, PCT 13,4mg/L
X-quang: m& mo ké 2 day pho
CD: Viém phoi cdng dong

J
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FRUONG DAL HOC Y DUICK

CAN THO CONG HOA XA O O Ne
BUNILVIEN

HA VILT NAM

Do Ao Hgnh phic

Cdn Ther,

W theinige 06 wcim 2021

MAU PR
UuU TR

n theo quyér

JPHE DUYET KHANG SINK
QUAN LY TAI BENI VIEN

90 /QE-BYTHOHYDCT ngéntd thangl niim 20215

Nad

Ahang/manm: SIS 20225

Khoa: thé by

oo M bénh an: ACAS ) 26o %
Gisi Nein/Nir <

an nang: . A4 KDi ang

Chan dodn B¢nh 1141idm Kirudn:

<k nhi¢m khudn 0 Nhidm khu

n huydét

NEK Da,
1 Nhiém kh

khudn & bun
Bénh ma

Recyit ap

f - Guofung. .
Ja

Tink Ir(ln'- tasn mng Klii 1GF chdn

Két qued cGn fdam: sang gin nhis ‘

Bechcay ... 8,2 ... <200
CRP 2225 Mg Al

PCT: eeded g /mb..
Khic (néu co):  Dich nio tay
Chén doan hinh
D6 thanh thai creatinin (ml ph/l,

nh: s .

Lecmbulién tue :  Carl Kpa '

Loc mau D (24/48/72 git) : C6 11 Khong 7] Khong v
Xt mghigm vi ngh‘n?mvi;n;:'a ¥  Khong Néa kbang lim, ghi s 1i do: [

(" )

N 96t, dam kho khac, thé co
kéo co ho hap phu

WBC 8200, PCT 0,161mg/L
X-quang: hinh anh viém phoi
CD: Viém phdoi cdong dong

TRUGNG DAT HOC Y DUGC CAN TG

CONG HOA XA NOT C U NGHIA VIET NAM
Dae 1ap — Tw do— Hanh phic
Cén Tho, ngay <f thang 06 nam 2021

MAU PHIEU PHE DUYET KHANG SINH
VU TIEN QUAN LY TAI BENH VIEN
(ban hanh kén theo quyét dinh <90 /QD-BYTDHYDCT ngay~ | thangC nam 2021)

BENI VIEN

1. Ngi dung tai khoa lam sing

: N&..TH. Ma benh ns

B2... Dj ang: - U’%

Ho va 1&n ngudi b
Tudi: ... 5.

Chéan dodn bénh nhiém kidn:

Shock nhi&m khuan (1 Nhidgm khudn huyét v N
Do e .
VP cong ddng U Nhi&m khuén TKTW NK de, nm;n;xlnl
VP bénh vign & Nhidm khudn tiét nigu o Nhi&m khuén khac

VP thé may Nhi&m khudn & \)\nlg /

Bénh mic kém khac: PAa. phm c‘a} 4‘17”9 Qﬁjnrfiu-je'? a-/’

Két qua can lam sang gan nhit

Bach chus a2l 6 o A0 /8.
CRP :

PCT 532,63.
Khéac (néu c6): Dichn
Chén doén hinh anh: .){&uan
D6 thanh thai creatinin (ml/ph/1 Z73m?
Loc mau HD (24/48/72 giv) : C6 0 Khong L

o 1y -

Ngs\y/\h.’\nglnﬁn\: 3[.,2.1292.2,“

Zm vi sinhz C6 2~ Khong 0 Néu khong lam, ghi rd 1i dos

| Xeét nghig

-

\

N 56t, ho khan nhiu )
Phoi ran am, ran n6 2 day

WBC 21600, PCT 57,63mg/L
X-quang: mo lan tdéa 2 phé truon
déng dac gitra

CD: Viém phdi bénh vién;
nhiém khuan huyét

3




Mirc do gia tang nong do procalcitonin ciling go'i y tinh trang nghiém trong
cua dap &ng nhiém khuan trong cac bénh ly

_ o e : / Tac nhan VK dién hinh
§ 100 - > - ; -
v - 100ng/ml £ - ] i :
Soc nhiém khuan 5 : - T
g 10 i .
10ng/ml £ o Jr L _
Nhi&m khuan S
hé théng — o .
5ng/m|. . Viral ggg:g:r?al gggtigfila Mycc:gicgtaelrial/ Unknown
:_g;rm"l‘)edia" 0.09 0.20 25 0.19 0.14
(Pn‘;};:‘?)R <0.05, 0.54 <0.05, 0.87 029, 12.2 <0.05, 0.68 <0.05, 0.61
2ng/ml
W A 0,5ng/ml * Muc do tang PCT co tuong quan voi muc d6 nang cua
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Str dung PCT don ddc cung vai thang diém PSI, hay can phéi hop ca CRP va PCT
trong tién lwong & bénh nhan viém phoi?

Guo et al. Respiratory Research (2018) 19:193
https://doi.org/10.1186/512931-018-0877-x

Respiratory Research

RESEARCH Open Access

The moderate predictive value of serial
serum CRP and PCT levels for the prognosis
of hospitalized community-acquired
pneumonia

Shuren Guo'”, Xiaohuan Mao® and Ming Liang"*
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Chién lwgc phdi hop:

Thém CRP va/hodc PCT vao cac thang diém
lam sang (PSI, IDSA/ATS) lam tang do chinh
xac du bao.

Két qua (Kim et al., 2017):

= PS| don thuan: AUC 0.86.

= PS|+ CRP/PCT: AUC tang |én 0.92.
Két luan:

Nén phéi hop biomarker vdi thang diém 1am
sang dé toi wu hda phan tang nguy co, khdng
dung don doc.



Nhiém khuan hé hap dwéi la mot trong nhirng chi dinh ké don khang sinh
nhiéu nhat trén toan cau: quan ly diéu tri va thoi gian st dung la van dé thach thire

Udc tinh 30'50% don khang sinh la

chwa phu hop, khéng that can thiét,
hoac dung kéo dai’-2
Nhiéu bénh ly cé thé biéu hién triéu chirng
tuong tu' viém phoi: suy tim, tac nghén phai,
mot s6 bénh &c tinh; hodc viém phdi do
viruts

infections. Uptodate

Cilloniz C etal. Int. J. Mol. Sci. 2016, 17, 2120.
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Chanu Rhee etal (2022). Procalcitonin use in lower respiratory tract

Rhee C (2016). Open Forum Infect Dis. 2016 Dec 7;4(1):0fw249.



Tiép can &ng dung PCT trong chi dan theo doi dap rng va dirng sém khang sinh
trong viéem phai: mot thir nghiém lam sang ngau nhién trén 302 bénh nhan

e Nhom 1 (151 bénh nhan):

diéu tri khang sinh theo hwéng dan tiéu chuan

e Nhom 2 (151 bénh nhan):

diéu tri khang sinh véi chi dan ctia PCT

— PCT<0.1ng/mL:
— PCT<0.25ng/mL:
— PCT>0.25ng/mL:
— PCT>0.5ng/mL:

Két qua: K&t cuc ldm sang tuong duong & 2 nhém (83%)

RAT KHONG khuyén khich
KHONG khuyén khich
Khuyén khich

RAT khuyén khich

Nhém ap dung PCT: gidm tong khang sinh sir dung

* Ngay dung khang sinh: 5 ngay (PCT) < 12 ngay

(nhom chrng) (p < 0.001
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s Christ-Crain M, Stolz D, Bingisser R et al. Am J Respir Crit Care Med. 2006 Jul 1;174(1):84-93.



PCT khdng chi gitip gidm tong lwong khang sinh tiéu thu ma con han ché
cac bién co bat loi xay ra trén bénh nhan viém phaoi do st dung khang sinh kéo dai

Effect of Procalcitonin-Based Guidelines - \ . N R R N
vs Standard Guidelines on Antibiotic Use Két qua RCT trén 1359 bénh nhan 6 bénh vién tai Thuy Si
JAMANetwiork 1N Lower Respiratory Tract Infections (925 bénh nhan CAP, so sanh két cuc lam sang, thoi gian sir dung

The ProHOSP Randomized Controlled Trial o p o e . .
khang sinh va bién c6 bat lgi do khang sinh)

Community-acquired pneumonia (n=925)

Table 3. Antibiotic Exposure, Adverse Effects, and Length of Hospital Stay
Relative Mean Change or Rate
PCT Group Control Group Difference % (95% Cl)
All patients (n=671) (n 688)
Antibiotic exposure, mean (median [IQR]), d 5.7 (5[1-8]) 7 (916-11)) -34.8 (-40.3t0 -28.7)
Antibiotic prescription rate, No. (%) 506 (75.4) 603 (87.7) -12.2(-16.3t0 -8.1)
Adverse effect rate from antibiotics, No. (%) 133(19.8) 193 (28.1) -8.2(-12.71t0-3.7)
Duration in patients with adverse effects, median (QR), d 3(1-7) 4(2-10)
a9 » A g 9 14 13 Length of hospital stay, mean (median [IQR)), d 9.4 (8[4-12) 2(81[4-12) 1.8(-6.9t0 11.0)
Time After Study Inclusion, d Commtlmlltyl-acquwred oo : (n.= 460) (n 469)
[Ant|b|ot|c exposure, mean (median [IQR]), d 7.2 (7 [4-10) 10.7 (10 [8-12)) -32.4 (-37.6t0 -26.9)
417 410 350 272 181 106 81 41 Antibiotic prescription rate, No (.%} 417 (90.7) 461(99.1) -8.5(-11.3t0-5.6)
4681 453 444 496 381 292 148 91 » [Adver.se (‘affect‘rate frgm antibiotics, No. (%) . 108 (23.5) 154 (33.1) -9.6(-15.4t0 -3.8)
Duration in patients with adverse effects, median (QR), d 3(2-7) 5(2-10)
Length of hospital stay, mean (median [IQR)), d 10.0 (8 [5-13)) 5 (B814-12) 53(-5.1t016.8)
PCT
HR s Schuetz P, Christ-Crain M, Thomann R et al. JAMA. 2009 Sep 9;302(10):1059-66.

2026

l & < umm

I |



T

PCT c6 trién vong trong gidm sé ngay sir dung khang sinh, sd ngay nam vién
va tong chi phi trung binh dg't diéu tri nhiém khuan hé hap dwéi: géc nhin kinh té y té

Outcome Standard care PCT-guided ABS Difference
LRTI Effectiveness measures
el | Antibiotic days 11.90 6.99 -4.91
Patients with antibiotic resistant infection 369,639.33 305,173.70 -64,465.64
C.difficile infections 51,485.59 19,998.90 -31,486.69
Cost outcomes
—— Hospital stay $9,754.73 $8,149.72 -$1,605.02
Antibiotics $585.87 $295.90 -$289.97
Mechanical ventilation' $606.38 $385.88 -$220.50
el | Lab tests (including PCT tests in the PCT-group) $1,292.32 $1,361.80 $69.48
Additional costs of antibiotic resistant infection (see S2 Table) | Per patient with ABR: | Per patient with ABR: Per patient with ABR: -$13.82
$11,139.02 $11,125.20 Per LRTI patient:
Per LRTI patient: Per LRTI patient: -$380.40
$2,168.45 $1,788.05
Additional costs of C.difficile (see S2 Table) Per patient with CDI: | Per patient with CDI: Per patient with CDI: $0
$11,287.72 $11,287.72 Per LRTI patient:
Per LRTI patient: Per LRTI patient: -$187.18
$306.07 $118.89
Productivity losses per patient $1,503.84 $1,250.50 -$253.34
mesll | Average total costs per LRTI patient $16,217,65 $13,350.73 -$2,866.92
Total costs per LRTI patient population $30,793,879,222 $25350,197,961 -$5,443,681,261

HRS
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Mewes, J. C., Pulia, M. S., Mansour, M. K., Broyles, M. R., Nguyen, H. B., & Steuten, L. M. (2019). PloS one, 14(4), 0214222,
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Nguwong cat nao ctiia PCT c6 thé irng dung trong thu'c hanh dé t6i wu héa
thoi gian liéu trinh khang sinh trén bénh nhan viém phoi?

Guidelines for continuing or stopping of antibiotics

v

Concentration
<0-25 pg/L

Stopping of antibiotics
strongly encouraged

Decrease by 280% from
peak concentration,

or concentration
>0-25and <0-5 pg/L

Stopping of antibiotics
encouraged

v

v

Decrease by <80% from
peak concentration,
and concentration

>0-5 pg/L

Continuing of antibiotics
encouraged

Increase of concentration
compared with peak
concentration and
concentration =0-5 pg/L

v

Changing of antibiotics
strongly encouraged

Figure 1: Guidelines for starting, continuing, or stopping of antibiotics according to procalcitonin

concentrations
*Excludes situations requiring immediate antibiotic treatment (eg, septic shock, purulent meningitis).

Th&* nghiém RCT da trung tam nhan mé (PRORATA trial) trén 621 bénh nhan VAP:
giam thoi gian dung khang sinh giam 3,8 ngay (p < 0,0001), khong lam tang ti lé tr vong

HRS
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Bouadma, L., Luyt, C. E., Tubach, F. et al (2010). Lancet (London, England), 375(9713), 463-474.
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U'ng dung PCT trong theo ddi dap &*ng va can nhac ngung sém khang sinh trong
viém phai: trwdng hop bénh nhan diéu tri ngoai ICU

Patient with moderate illness outside ICU
(Defined by setting specific scores, e.g. gSOFA, MEDS, NEWS)

Initial clinical assessment Bacterial infection Bacterial infection

(Including microbiology) uncertain highly suspected
| |
¥ ¥ ¥ ¥
PCT result (pg/L) <0.25 20.25 <0.25 20.25
Probability of bacterial
Infection based on PCT level? Low probability High probability Low probability High probability

Overall interpretation

Bacterial infection
unlikely

Bacterial infection
likely

Bacterial infection
possible

Antibiotic management

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Recommendations for
follow-up of patients

Use repeated PCT
test within 6—24 h
to early stop Abx to if
PCT still <0.25 ug/L

Use PCT every 24—

48 h for monitoring
and discontinuation
of Abx if PCT <0.25
ng/L or drop by 80%

Consider 2nd PCT
test within 24 h
to stop Abx if PCT
still <0.25 pug/L

Use PCT every 24—
48 h for monitoring
and discontinuation
of Abx if PCT <0.25
ug/L or drop by 80%

~ Caution in patients with immuno-suppression (including HIV), CF, pancreatitis, trauma, pregnancy, high volume transfusion, malaria;

CT-guided stewardship should not be applied to patients with chronic infections (e.g. abscess, osteomyelitis, endocarditis)

HR
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Schuetz P. et al (2019). Clinical Chemistry and Laboratory Medicine (CCLM), 0(0).
-
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U'ng dung PCT trong theo ddi dap &*ng va can nhac ngung sém khang sinh trong

viém phai: trwd'ng hop bénh nhan diéu tri tai ICU

Patient with severe illness in ICU
(Defined by setting specific scores, e.g. qSOFA, SOFA, APACHE)

Initial clinical assessment
(Including microbiology)

Bacterial infection
uncertain

Bacterial infection
highly suspected

v

b

PCT result (ug/L)

<0.5

20.5

Probability of bacterial
Infection based on PCT level?

Low probability

High probability

B v
<0.5 20.5
Low probability High probability

Overall interpretation

Bacterial infection
unlikely

Bacterial infection
likely

Bacterial infection
possible

Antibiotic management

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Recommendations for
follow-up of patients

Use PCT within 24—
48 h for monitoring
and discontinuation
of Abx if PCT still
<0.5 ug/L

HRS
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Use PCT every 24—
48 h for monitoring
and discontinuation
of Abx if PCT <0.5

ug/L or drop by 80%

Consider 2nd PCT
test within 24 h

to stop Abx if PCT
still <0.5 ug/L

Use PCT every 24—
48 h for monitoring
and discontinuation
of Abx if PCT <0.5

ug/L or drop by 80%

Schuetz P. etal (2019). Clinical Chemistry and Laboratory Medicine (CCLM), 0(0).




Tiép can ngung khang sinh dwa vao dap rng lam sang va két qua xét nghiém
procalcitonin: hwéng dan ctia hdi hé hap Viét Nam (2017, 2023)

Panh gia dap tng diéu tri viém phoi bénh vién/viém phoi
litn quan thé¢ may dua vao tiéu chuan lam sang va
procalcitonin !"**

- Thoit gian dung khang sinh:

. + Thoi gian diéu tri thong thuong la 7 ngay. Thoi gian

diéu tri co thé kéo dai dén 15 -21 ngay tuy theo loai vi khuan
(1

- A —— B
-
-
]
.
1

gay bénh va co dia bénh nhan

| | + Quyet dinh ngung khang sinh dya vao dap ung lam
| a i
sang va két qua xét nghiém procalcitonin. Nong do

l l procalcitonin dugc khuyén cao dé xem xét ngirng khang sinh la
0,25 — 0,5 ng/lit*,

Héi hé hap Viét Nam (2017). Huéng dan chén doan va diéu tri viém phdi bénh vién va viém phéi thd may
H Rs Héi hé hap Viét Nam (2023). Huéng dan chén doan va diéu tri viém phéi bénh vién va viém phéi thé may




Bién luan két qua xét nghiém: thwe hanh quan trong

khi str dung procalcitonin dé hoé tro' quyét dinh sir dung khang sinh

01

Lam sang chua dap
rng

PCT chuwa

dap &rng

03

Lam sang dap &'ng
PCT chwa dap &ng Sot cao
g | Lanh run...

Ho dam
Ran rit ran no...

glucose bilirubin  lactate CRP PCT wBC crea g

zgrgsgg chua 04 , Lam sang dap rng
PCT dép tng PCT dap (rng




Xudng thang hoac ngung sém khang sinh & bénh nhan viém phoi nang
du'6i chi dan cua PCT: lidu c6 lam tang ti lé viém phadi tai phat?

Ti lé tai phat viém phoi khi nguwng sém khang sinh dwa vao cay am tinh

Kollef (Chest 2005; 128:2706-13)

Raman (CCM 2013;41:1656)

Combes (CCM 2007;146-154)

Chastre (JAMA 2003;290:2588)

Ty l& viém phdi tai phat sau ngwng khang sinh

6%, sau khi co két qua cay BAL 4m tinh, con dung
khang sinh 2,1+0,8 ngay

10% & BN ngung khang sinh sém
28,6% & BN ngung khang sinh muon

27% khong phu thudc vao ngung KS sdm hay mudn

28,9% & BN ngung KS som
26% & BN ngung KS mudn



Viém phoi tai phat trong thu'c hanh ldm sang tai Viét Nam: con nhiéu thach thire
lién quan dén viéc rng dung cac chi dau sinh hoc (bao gom PCT)

Thach thire thuc té

Nguy co nhiém khuan véi
tac nhan da khang cao

hon R3ao can chinh sach vé

viéc theo doi déng hoc
PCT dé danh gia viém
phdi khéng c6 nhiém
khuan huyét

Kha nang am tinh gia véi cay
dam an 1

(do khang sinh lam giam » r L i
kha ning moc khuén) Viém phdi tai phat

HRS
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Procalcitonin: mgt sd van dé can luu y trong thu'c hanh

Mot s6 tinh trang bénh ly c6 thé gay nhiéu két qua PCT

e viém tuy cap'? Phau thuat’4

* soOtrétd e Chanthuong’
e Bong'»
 Ungthu tuyén gidp thé tay' =
«  Ung thu bidu mé phdi t& bao nho, 0
than kinh, noi tiét"6 A

1. RaoLV. etal. Lippincott Williams & Wilkins, 2021
2. Siriwardena AK et al; the Lancet Gastroenterol Hepatol. 2022 Oct;7(10):913-921.
3. Hollenstein U etal. Am J Trop Med Hyg. 1998 Dec;59(6):860-3.

5.
6.

e Thiéu mau cuc bd’
* SOc tim, phan vé'

O
60 Xuthuyét'

« Khangthé don dong:
alemtuzumab, IL-2, rituximab’
* Truyén bach cau hat’
e KhéngthétébaoT’
Abu Elyazed MM, El Sayed Zaki M. Korean J Anesthesiol.
2017:70(2):177-183.

von Heimburg D et al. Burns. 1998 Dec;24(8):745-50.
Auvrillon V et al. Infect Disord Drug Targets. 2015;15(1):57-63.



Table 3 Causes of false-positive and false-negative PCT results

Mot s6 tinh trang bénh ly c6 thé Dwong tinh gia
gay nhiéu két qua PCT Acute respiratory distress syndrome
Multiple organ failure
* Tré sd sinh trong ngay dau sau sanh Systemic fungal infections
e Hoi Chl:l’ﬂg suy ho hé'p Cé'p Part of viral infections

Severe trauma

* Con cap tinh sot rét

« Nhiém ndm toan than

e Chéan thuong do phau thuat

* Chan thuong co hoc nang

e S’ dung khang don dong/da dong

Severe burns
Surgical trauma
Cardiac shock

Renal failure

Patients with medullary thyroid cancer, small cell lung cancer

° V|ém ph6| do ho’a Chélt with paraneoplastic hormone production
o B(’)ng néng hOéC S6C nhiét Inflammation associated with cytokine storms
« Viém c6 kém con bao cytokine Am tinh gia

Early course of infection

e Ungthu tuyén giap dang tiy hoac ung thir
phdi té bao nhod

Localized infection

Subacute endocarditis

PCT, procalcitonin.

thwong tang @ mire do trung binh va

giam nhanh trong vong 48 gi& Tran D6 Hung, Nguyén Trung Kién. Nhirng diu an sinh hoc quan trong trong
H Rs chan doan nhiém trung (2022). Nha xuat ban Y hoc

E =i




Y nghia &ng dung procalcitonin trong quan ly st dung khang sinh

PCT hé tro dwa ra quyét dinh:

e Xubngthang KS
e Chuyén doi IV-PO
Nguwng khang sinh

Nang cao hiéu qua sur
dung khang sinh

Kh&i dong khang sinh
e Chuyén déi KS khi khéng dap &ng

Giam phat trién
dé khang khang

Giam chi phi .
sinh

NHUNG khéng

dé anh huwéng
dén chat lwong
diéu tri

Giam bién co
bat loi cua
khang sinh

Bé Y té (2020), Quyét dinh 5631 vé quan ly s& dung
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Ap dung cac marker nhiém trong thu'c hanh: sir dung ding truong hop

Chan doan
viém phai

Ch?.:en"n doan
Nhiém khudn

Mdc do nang bénh

Khéi dau/ ngung
khang sinh

Nguy cd tu vong

On dinh 1dm sang

FIGURE 1 Inflammatory biomarkers and their relationship with community-acquired pneumonia outcomes most studied in the past 10 years.
sTREM: soluble triggering receptor expressed on myeloid cells; CRP: C-reactive protein; PCT: procalcitonin; Ang: barrier-stabilising angiopoietin;
pro-ADM: pro-adrenomedullin; pro-ANP: pro-atrial natriuretic peptide; pro-VNP: pro-vasopressin; SP-D: surfactant protein-D; YKL-40: human

cartilage glycoprotein YKL-40; CCL18: chemokine ligand 18; NET: neutrophil extracellular trap.




Thay cho Loi két: Mot lwu d6 dé xuat irng dung cac dau an sinh hoc
trong viéc khdi tri va can nhac dirng sém khang sinh trong chan doan va diéu tri viém phaoi

v ety 2 . v Dap (rng tot. Ngay 5-7:
Khoi tr!Akha!’lg S”j',h .P,CT/CRPO Tiép tuc phac dé Quyét dinh
dua trén danh gia —| Glam>50% ho3c xudng thang. ngirng
lAm sang vér‘lnh anh
hoc
Ngay 1: Ngay 3:
Nhap vién Danh gid lai
‘ " Néu PCT < 0.25 N
) o ) . L That bai diéu tri / hodc giam > 80%
Chidinh xe‘tAnghlem Khorj'g giam / Bién chirng. Tim & - Ngung khang
CRIP (uu jclen PCT X ang nhiém khac, xem sinh an toan. y
néu nghingo cé lai phd khéng sinh.
nhiém khuan huyét)
(VNRS 2024; Schuetz 2019)
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HOI NGHI THUGNG NIEN HOI HO HAP - HRS 2026

THE ANNUAL CONFERENCE OF THE HO CHI MINH RESPIRATORY SOCIETY

CAM ON QUY
DONG NGHIEP DA
CHU Y LANG NGHE

~ VUNG TAU, TP.HCM - NGAY 21 THANG 3 NAM 2026
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