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Vai tré cta PCT trong nhiém khuan huyét

Thay doi chu6i phan (rng (non cytokine) trong nhiém khuan
huyeéet: “Hormokines”

n , (gra}m +/gram-) va cytokines kich thich
tao ra PCT o tat ca té bao nhu mé.

= Qua trinh nay c6 thé bi yéu di hoac

m PCT dwoc phong thich ngay lap tirc vao mau.
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NGHIEM TRONG VA DANG PHAT TRIEN - DE
DOA DEN SU’C KHOE MY VA TOAN CAU >

Lam dung khang sinh, kh&i dau khéng thich hop va str dung kéo
dai

Anh,hu’(yng dén sw an toan cua bénh nhan do sw tang Ién cua vi
khuan khang thuéc

2 triéu nguwdi bénh va ~ 23000 ngwei chét moi nam & My.*

*Centers for Disease Control and Prevention (CDC)



CHAN DOAN DAP ’NG KHANG SINH CUA VI
KHUAN LA RAT KHO —

® Cay vi khuan mat 2-3 ngay dé cé két qua
©® D6 nhay thap
® Quyét dinh khang sinh cho nhiém khuan

can nhanh hon va chinh xac hon




50% KHANG SINH DPU'O'C KE CHO TINH TRANG
PHOI CAP LA KHONG CAN THIET

BIOMERIEUX
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Khoang 69 triéu ngwei str dung khang sinh vi van dé hé hap hang
nam tai mY.

34.3 triéu ] , 34.6 triéu
St dung khang sinh khéng can thiét Can st dung khang sinh
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Shapiro D J, Antibiotic prescribing for adults in ambulatory care in the USA 2007-2009.
Journal of Antimicrobial Chemotherapy 2013.



KHI SU DUNG KHONG HQP LY, KHANG SINH CO /4l
THE MANG LAI NGUY CO HON LA LO!I ICH >

Lam dung khang sinh c6 thé dan t&i ngd doc thubc, ting khang
khang sinh va ton thwong phu can.

Hau qua cua viéc gia tang vi khuan khang thuéc:
Bénh nang hon
Ti lé t&r vong cao
Phuc hoi kéo dai

Nhap vién thuwdng xuyén va kéo dai hon

Hai hoi chirng thwérng gap: Nhiém tring dwdng hé hap dwéi va
nhiém khuan huyét
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Procalcitonin

m Chung ta c6 thé st dung tin hiéu nhiém khuan
cUa té bao trong viéc diéu tri b&nh nhan nhiém
khuan huyét va khéng nhiém khuan huyét nhw
thé nao

m Muc tiéu

0 Cho khang sinh cho b&nh nhan can sém nhat cé thé
] Trér]h cho khang sinh & bénh nhan khéng nhiém
kKhuan

0 Lam 2 viéc trén v&i kha nang chinh xac cao, it nhat Ia
tot nhw cac chat chi thi khac: bach cau, s6t, CRP



B50ng hoc cia PCT LT FETEOR T E——

trong trong viéc tién lwong bénh nhan nhiém
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. Nong dd PCT tang trong 3-6 gi® sau nhiém khuan, dat dinh
sau 6-12 gi®, 1én dén 1000ng/ml, th&i gian ban huy ~ 24h
gio’

m DPic hiéu véi tac nhan vi khuan va phan anh marc d6 ndng ctia nhiém

tru ng Brunkhorst FM et al., Intens. Care Med (1998) 24: 888-892



Thém két qua PCT vao danh gia 1am sang sé giap tiang doé
chinh xac cua viéc chan doan sepsis s&®m

Sensitivity: 89%
Specificity: 94%
NPV: 90% PPV:94%

PCT

CRP
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B Lactate

0.50
1 - specificity
Nong dd PCT cho chan doan phan biét sepsis va cac nguyén nhan
géy Viém khang phéi nhiém trung Chinh Xéc ho’n *SlmonL et al. Clin Infect Dis. 2004; 39:206-217.

PCT la marker t6t nhat dé chan doan phan biét sepsis va cac nguyen
nhan gay viém khéng do nhiém trung khac.




DAC DIEM THUAN LQ1I CUA PCT TRONG VIEC
QUYET DINH KHANG SINH ¥

1000 3
100 =
Plasma 10 4
Concentration =
- + PCT (mg/nL)
13
014 ‘

0 2 i 6 8 10
Follow-up (Days)

* Nosocomial infection resulting from a single contaminated infusion at time 0

Brunkhorst et al. Intensive Care Med 1998;24:888-9
Data on file at bioMérieux Inc.



NONG PO PCT LIEN QUAN VOl MUC DO NANG

CUA BENH

1000 -
100
PCT 10 -
Concentration ——
(ng/mL) : L]
0.1 =
0.01

Sepsis
(N=18) (N=14)

Harbath et al. Am J Respir Crit Care Med 2001;164:396-402
Data on file at bioMérieux Inc.

(N=21)

Septic
Shock
(N=25)
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NONG DO PCT CO GIA TR| TIEN POAN AM CAO /4B
TRONG NHIEM KHUAN BUONG HO HAP DUOI >

Gia tri tién doan am = La kha nang khéong c6 bénh khi test am tinh

Xac dinh ddng

Rodrigueza? nhiém vi khuan 90% 31% 25% 92%
(20%)
Can sir dung
StolzP khang 84% 98% 93% 94%
sinh(24%)

aRodriguez et al. J Infect 2016;72:143-51
bStolz et al. Swiss Med Wkly 2006;136:434-40
Data on file at bioMérieux Inc.
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Théi gian dac hiéu cho PCT: diéu tri thanh coéng

PCT Level

Ngay 13
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Hiéu qua ciia hwéng dan dwa trén PCT so voi
hwdng dan chuan trong st dung khang sinh &
benh nhan nhiém khuan hé hap dwéi: Thir
nghiém ngau nhién c6 doi chirng ProHOSP

Philipp Schuetz, MD; Mirjam Christ-Crain, MD;
Robert Thomann, MD; Claudine Falconnier, MD;
Marcel Wolbers, PhD; Isabelle Widmer, MD;
Stefanie Neidert, MD:; Thomas Fricker, MD;
Claudine Blum, MD; Ursula Schild, RN;

Katharina Regez, RN; Ronald Schoenenberger, MD;
Christoph Henzen, MD; Thomas Bregenzer, MD;
Claus Hoess, MD; Martin Krause, MD:; Heiner C. Bucher, MD;
Werner Zimmerli, MD; Beat Mueller, MD

Journal of the American Medical Association.
2009;302(10):1059-1066.
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Tong quan

* Khdéng can thiét str dung khang sinh
* Go6p phan lam tang vi khuan khang thuéc
* Tang chi phi diéu tri va nguy co’ tac dung phu cuta thuoc

* Nhiém khuan hé hap dwéi (LTRI)
— Chi dinh thwong gap nhat cia khang sinh & ban cau Péng
Bac
— 75% bé&nh nhan dwoc diéu tri bang khang sinh
— Chu yéu la do nhiém virus

* Sod6 PCT

— Giam s dung khang sinh & bénh nhan nhiém khuan hé hap
dwoéi
15
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.
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Tong quan

B Muc tiéu nghién ctru

Panh gia phac d6 PCT c6 thé giam sir dung
khang sinh ma khong lam tang nguy co ket cuc
nghiém trong.

16
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.
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Thiet ké nghién curu

B Thir nghiém da trung tam, khong kém hon, ngau nhién cé
nhéom chirng, da trung tam,
°* Bénh nhan
— Ngau nhién st dung khang sinh dwa trén phac do PCT
— Cutoff cho chi dinh khoi dong hoac dirng khang sinh ¢
nhém PCT va nhém chuan (nhém chirng)
— Do néng dé PCT

* Kéet cuc chinh
— Tap hop cac két cuc nghiém trong: Tl vong, nhap ICU, bién
chirng nghiém trong cua bénh, tai nhiém trung trong 30
ngay.
— Théi gian sty dung khang sinh va tac dung phu cua khang
sinh .
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.



y S
So’ do bénh nhan trong thir nghiém

687 Bénh nhan dwoc nhan Bénh nhan dwo'c nhan
khang sinh dwa trén phac khang sinh dwa trén phac
do PCT do6 chuan

16
1 mét'theo doi
34 chet

636 hoan thanh 30 ngay theo doi hoan thanh 30 ngay theo doi

671 Bao gom trong phan tich ban dau Bao gom trong phan tich ban
16 bj loai dau
(rat khoi nghién ciru) 6 bi loai
rut khéi nghién cru
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.
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Két qua

= . Te» vong, nhap ICU, bién
chirng nghiém trong cta bénh, tai nhiém
trung trong 30 ngay.

19



PHAN TICH GOP: Ti LE TU VONG GIONG NHAU O
BENH NHAN LTRI

— PCT

= Control
Proportion

of Survivors

Log-rank p=0.47

I I I I I

10 15 20 25 30
Days After Inclusion

Number at Risk

PCT 1536 1404 1330 1281 1020
Control 1606 1477 1395 1338 1058
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Patients Receiving
Antibiotic Therapy, %

' 4

Tiep xuc khang sinh @ nhwng bénh nhan stv
dung khang sinh.

PCT
Control All Patients Community-acquired Pneumonia

(n = 1359) (n = 925)
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0 1 2 5 7 9 11 >13 0 1 2 5 7 9 11 >13
Time After Study Inclusion, d Time After Study Inclusion, d

No. of Patients

PCT 506 484 410 306 207 138 72 46 417 410 359 272 161 126 64 41

Control 603 589 562 516 420 324 157 100 461 453 444 428 361 292 146 91

21
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.
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Tiép xuc khang sinh & nhwng bénh nhan sw
dung khang sinh.

: ECTt I Exacerbation of COPD Acute Bronchitis
ontro (n = 228) (n =151)
100- 7

(o)
o
|
|

Patients Receiving
Antibiotic Therapy, %

0 1 2 5 7 9 11 >13 0 1 2 5 7 9 11 >13
Time After Study Inclusion, d Time After Study Inclusion, d
No. of Patients
PCT 56 47 30 23 16 6 4 2 16 11 9 3 3 1 1 1
Control 79 78 67 56 40 20 5 4 41 38 35 19 8 3 0 0
PCT: Procalcitoin 22

COPD: Chronic Obstructive Pulmonary Disease Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.



So do6 PCT trong quan ly str dung khang sinh & bénh nhanLRTI

Nhiéu kha nang Cé kha nang C6 kha nang Nhiéu kha néng
khéng nhiém khuan khéng nhiém khuan nhiém khuan nhiém khuan

XN lai PCT sau 6-24 gi® XN lai PCT

S dung khang sinh trong cac trweong hop sau :

Khéng 6n dinh huyét dong hay hé hap . _ - (
Bénh dong mac de doa mang séng Lam lai PCT vao ngay 3,5, 7 A

Can nhap ICU Ngirng str dung khang sinh khi dat cut off trén

PCT<0.1pg/l:  CAP véi PSI V hodc CURB65 >3, Néu nong d6 PCT ban dau>5-10 ug/l, thi ngung
COPD vé&i GOLD IV ks khi giam 80-90% nong d6 dinh

PCT <0.25pg/l: CAP véi PSI 2IVhodc CURBGE5 >2, Néu PCT vén cao, that bai dieu trj (e.g. khang

Nhiém khudn tai ché (ap xe, khi thung phéi), nhiém Bénh nhan xuat vién: Thoi gian s dung khang
L.pneumophilia sinh phu thuéc PCT lan cuoi

Suy giam mién dich (e.g. rc ché mién dich hon la - >0.25-0.5pg/l: - 3 ngay
corticoids) - >0.5-1.0 yg/l: 5 ngay

Vét thwong nhiém khuan can str dung khang sinh - >1.0pg/: 7 ngay

Néu khang sinh dwoc chi dinh:

PCT: procalcitonin, CAP: community-acquired pneumonia, PSI: pneumonia severity index, p
COPD: chronic obstructive pulmonary disease, GOLD: global initiative for obstructive lung disease



B
nllKét luan

B Phac do PCT khéong kém hon hwéng dan chuan
trong anh hwéng dén két cuc nghiém trong tir vong,
nhap ICU, bién chirng nghiém trong ctia bénh, tai
nhiém tring trong 30 ngay

[]Giam tiép xtic khang sinh
[ 1Giam tac dung phu cta khang sinh

B O quoc gia co ti lé phi dinh khang sinh dwa trén PCT cao
co the co sw lien ket gilra lam sang va y té cong cong

24
Schuetz P et al. J Am Med Assoc. 2009;302(10):1059-66.
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CAP Cl’U SU'C KHO CONG bONG TOAN CAU

y HIGH-LEVEL MEETING ON =‘"

P/ ANTIMICROBIAL RESISTANCE | %

21 SEPTEMBER 2016, UN HEADQUARTERS, N YORK
NATIONAL ACTION
PLAN FOR COMBATING
. ANTIBIOTIC-RESISTANT
Review on BACTERIA

. Antimicrobial
Resistance
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B
Két qua khac

—4— Neg -8 Culture Pos

m Gia trj tién doan clia PCT dé
cay +(Mau, nwdc tiéu, dam)
0 Cay dwong vs. am
Trfectory overime P04 9.8ng/mL [1.7-41.3] vs.
T 3.3ng/mL[0.6-15.8] p<0.001
= 61% Cay duong

SRCECIE Nl w Gia trj tién doan cta PCT doi
v&i mirc d6 nang cua sepsis
0 Choang nhiém khuan vs.
Sepsis
Overl et P00 0 13.6ng/mL [2.7-55.2] vs.
| 3.6[0.5-15.6], p<0.001
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nllKét qua khac

Table 3. Multivariable Logistic Regression of PCT Decline versus Mortality

90-d Mortality* Hospital Mortality®
Variable OR (95% CI) P Value OR (95% CI) P Value

Age, yr 1.0

Ventilation in first 72 h 3.63 ( |

Positive culture within 72 1.86 (1.01-3.40) 0.045 1 (0.90-3.26) 0.10
3.2

6 (1.03-1.08) <-0.0001 06 (1.03-1.09) <0.0001
3 (1.89-6.95) 0.0001 "J 0 (1.79-7.23) 0.0003

PCT decline rate first 72 0 (1.30-7.89) 0. 6 (1.10-6.96) 0.03

» Gia tri nén cta PCT giong gitra nhém s6ng con va nhém khéng
song con tuy nhién muwc do gjém theo th&i gian & nhém song
con nhanh hon co6 y nghia thong ké

« Cut off nén £ 3ng/mL loai trir cady dwong v&i dd nhay 90% (95%
Cl, 82-89) va gia tri tien doan am 96% (95% CI, 93-99)

* Cut off nén £ 0.1ng/mL loai trir cay dwong trong 72 gi® dau vé&i
do nhay 100% va gia tri tien doan am 100%

Adapted from Shehabi Y et al. Procalcitonin algorithm in critically ill adults with undifferentiated infection or sepsis. Amer J Resp Crit
Care Med 2014



Schuetz et al. Critical Care 2013, 17:R115
http://ccforum.com/content/17/3/R115 C
‘ : CRITICAL CARE

Procalcitonin decrease over 72 hours in US
critical care units predicts fatal outcome
in sepsis patients

Philipp Schuetz"”, Paula Maurer?, Vikas Punjabi®, Ami Desai®, Devendra N Amin”" and Eric Gluck®®

28
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Figure 1. Mortality and PCT kinetic of 72 hours

Tw vong
PCT decrease over72 hours (%)

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

p <0.01

N 1

PCT decrease >75%  PCT decrease 50.75%  PCT decrease <50%
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Case 1l

m Phu nir 78 tudi dworc tim thay trong tinh trang
bat tinh tai nha, suy hd hap, dwoc dat ndi khi
quan & cap ctu vi ngwng thd. Tién can BDTD,
THA, NTT, AV block, dat may tao nhip, va AKA.
Tai cap ctru WBC 14.6 v&i 31 bach cau non
AG 14, BUN 53, PCT 2.7. Bénh nhan duwoc nudi
dwong tinh mach hoan toan qua catheter co

cdng (budng tiém) tai nha.

30



e IR
Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngung théd. Tién can BTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap civu WBC 14.6 v&i 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi duwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

100 —
H m PCT

B wBC
B Bands
B Tmax

20

15 7

Ng/mL

10 7

BEVS 31



e B
Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngwng théd. Tién can BDTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap ctru WBC 14.6 véi 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi dwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

100 — B |
B PCT
B wBC
20
B Bands
B Tmax
1 15 7
£
(@)
=
10
= o
0
0 1 2 3 4 5 6

DEVA] 32



e B
Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngwng théd. Tién can BDTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap ctru WBC 14.6 véi 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi dwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

100 — B— —i—
B PCT
B wBC
20
B Bands
B Tmax
1 15 7
£
(@)
=
10
= o
0
0 1 2 3 4 5 6

DEVA] 33
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Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngwng théd. Tién can BDTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap ctru WBC 14.6 véi 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi dwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

—_ +
i _ — W PCT

B wBC
B Bands
B Tmax

20 7

15 7

Ng/mL

10 Porto-cath removed and

Antibiotics changed.

DEVA] 34
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Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngwng théd. Tién can BDTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap ctru WBC 14.6 véi 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi dwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

- —-—— .
100 m— M PCT

B wBC
B Bands
B Tmax

20 7

15 7

Ng/mL

10 Porto-cath removed and

Antibiotics changed.

DEVA] 35
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Case 1l

m Phu nir 78 tudi dwoc tim thay trong tinh trang bat tinh tai nha, suy hd hap,
dwoc dat ndi khi quan & cap clru vi ngwng théd. Tién can BDTD, THA, NTT,
AV block, dat may tao nhip, va AKA. Tai cap ctru WBC 14.6 véi 31 bach
cau non , AG 14, BUN 53, PCT 2.7. Bénh nhan dwoc nudi dwdng tinh mach
hoan toan qua catheter cé cdng (budng tiém) tai nha.

- —il— 1\._
100 — — " W PCT

B wBC
B Bands
B Tmax

20 7

15 7

Ng/mL

10 Porto-cath removed and

Antibiotics changed.

DEVA] 36
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Case 2

m Mot nguwdi dan éng 68 tudi, tién can suy tim,
COPD, bénh mach vanh man, nhap vién 2
thang trwée vi dot cap COPD. Hién bénh nhan
kho thé, thd nhanh, khong dau nguwc, ho dam
vang. Khi mau déng mach tai cap ctu
7.11/76/91 BNP 1301 Trop < .03 WBC 18,000,
O Bands.

37



e B
Case 2

m MOt ngwdi dan éng 68 tudi, tién can suy tim, COPD,bé&nh mach vanh man,
nhap vién 2 thang trudc vi dot cdp COPD. Hién bénh nhan kho thé, thd
nhanh, khéng dau ngwc, ho dam vang. Khi mau déng mach tai cap cliu
7.11/76/91 BNP 1301 Trop < .03 WBC 18,000, 0 Bands.

100 =

H B PCT
B wBC
20
N B Bands
Bl Temp
1 15 7
£
(@)
=
10
= o
0 i
0 1 2 3 4 5 6

DEVA] 38
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Case 2

m MOt ngwdi dan éng 68 tudi, tién can suy tim, COPD,bé&nh mach vanh man,
nhap vién 2 thang trudc vi dot cdp COPD. Hién bénh nhan kho thé, thd
nhanh, khéng dau ngwc, ho dam vang. Khi mau déng mach tai cap cliu
7.11/76/91 BNP 1301 Trop < .03 WBC 18,000, 0 Bands.

100 =

e — W PCT
& WBC

M Bands
Bl Temp

20 7

Ng/mL

DEVA] 1)



