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ABSTRACT

Purposes: Using the multiplex realtime PCR assay to simultaneously detect five nosocomial
pathogens: Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Acinetorbacter bauminnii isolated from respiratory specimens.

Objectives and Methods: 47 respiratory specimens from patients were treated at Thanh Nhan and
Duc Giang hospitals as nosocomial infection. The patient samples were divided into 2 parts, one part
was used for culture test and the other part was performed by multiplex real-time PCR assay.

Results: 40/47 samples were positive (85.1%), the multiplex real-time PCR method can simultaneously
detect 5 nosocomial pathogens from respiratory specimens, similarity coefficient with the culture
method is 0.97 (p<0.05).

Keywords: Respiratory specimens, Multiplex real-time PCR, nosocomial infection, nosocomial
pathogens.
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sU DUNG PHUONG PHAP MULTIPLEX REALTIME PCR
NHAM PHAT HIEN NHANH 5 VI KHUAN GAY NHIEM
KHUAN BENH VIEN STAPHYLOCCCUS AUREUS,
ESCHERICHIA C OLI/, PSEUDOMONAS AERUGINOSA,
KLEBSIELLA PNEUMONIAE, ACINETOBACTER
BAUMANNII TU BENH PHAM HO HAP TAl BENH
VIEN PUC GIANG VA THANH NHAN - HA NOI
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TOM TAT

Muc tiéu: Str dung phuong phap multiplex realtime PCR dé phat hién dong thoi nim tic nhan
gy nhidm khudn bénh vién 13 Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Acinetorbacter bauminnii tir cdc mau bénh pham hé hép.

Poi twgng va phwong phap nghién ciru: 47 miu bénh pham hé hip tir bénh nhan duoc chin doan
14 nhiém khuan bénh vién duoc diéu tri tai khoa Hdi stre tich cuc cta 2 Bénh vién Thanh Nhan va
Dirc Giang. Cac mau bénh pham dugc chia 1am 2 phan, mot phan lam xét nghiém nudi cdy, mot phan
duoc thyc hién ki thuét sinh hoc phan ti multiplex realtime PCR.

Két qua: 40/47 mau bénh phim duong tinh vdi tac nhan gy bénh (85,1%), phwong phap multiplex
realtime PCR c6 thé phat hién nhanh, chinh xac dong thoi 5 tic nhan gdy nhidm khuan bénh vién tir
mAau bénh phdm ho hip, hé sé twong dong voi phuong phap nudi cdy 1a 0,97 (p<0,05).

Tur khod: Bénh phém ho hép, multiplex realtime PCR, nhiém khuén bénh vién, tac nhan gdy nhiém
khuén bénh vién.
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1. PAT VAN PE

Hién nay, nhiém khuin bénh vién (Hospital Aquired
Infections) (NKBV) la mét trong nhiing thach thirc va
moi quan tAm hang dau trong cong tac chim soc sirc
khoé tai Viét Nam ciing nhu trén toan thé gidi. Theo
wdc tinh ctia Trung tim Phong chong va kiém soat bénh
chau Au (2015-2016), ty 1¢ NKBV ciia khu vuc 13 6,3%
trong d6 cac nhiém khuan thudng gip nhat 14 nhiém
khuan ho hip (41,8%), nhiém khuan tiéu hod (20,8%),
nhiém khuan tiét niéu (18,4%), tiép dén 1a nhidm khuan
sau khi phau thuat, nhiém khuan da va mé mém va mot
s6 nhidém khuén khac [1], [2].

Tai My (2015), ty 1& nhim khuan bénh vién vao khoang
3,2% (thap hon so v&i nam 2011 1a 4%). Cac nhiém
khuén phd bién nht 13 viém phéi bénh vién, nhiém tring
duong tiéu hoa va nhiém trung tai chd phau thuat [3].

O Viét Nam, nghién ctru cia DPinh Van Trung (2016)
tai Bénh vién TW Quan doi 108 ty 1€ nhiém khuén bénh
vién 1a 3,86% trong d6 nhiém khuédn vét mé chiém ty 18
cao nhit 37,25 % [4].

Theo Nguyén Huy Ngoc & Bénh vién Da khoa Pha Tho
(2016) c6 5 loai NKBV thuong gip nhat trong khoa hoi
suc tich cyc trong d6 viém phéi bénh vién chiém ty 1€
cao nhat 38%, nhiém khuan huyét 14%, viém mang néo
14%, nhidm khuén 6 bung chiém 14%, nhiém khuén lién
qua dén 6ng thong 11%. Cac vi khuan gdy NKBV chi
yéu 1a vi khuan Gram (-) 72%, Gram (+) 28%. Trong
d6 Acinetobacter baumannii 21,5%, Pseudomonas
aeruginosa 14,45%, Staphylococcus aureus 14,4%,
Klebsiella pneumoniae 7,1%, E. coli 7,1% [5].

Nubi cdy vi sinh vat 1a mot trong cac tiéu chun vang
dé xac dinh tac nhan gay nhiém khuan bénh vién song
phuong phap nay con nhiéu han ché vé thoi gian va
d6 nhay khong cao. Dé phat hién som vi sinh vét gay
nhiém khuan trong co thé, cic nghién ctru gan day da
dua ra nhitng dinh huéng mai d6 1a phat hién DNA dac
hiéu cua vi khuan. Viéc phat hién DNA cua vi khuén
trong mau bénh phém cua bénh nhan duoc cho 1a mot
phuong phéap c6 do nhay va chinh xac cao, thoi gian
phat hién ngdn, co y nghia rat 16n trong chan doan
nhiém khuan. Sur dung by KIT multiplex realtime
PCR dé phat hi¢én nhanh Acinetobacter baumannii,
Klebsiella pneumoniae, Pseudomonas aeruginosa,
Escherichia coli, Staphylococcus aureus tir bénh pham
ho6 hap dong thoi danh gia do twong ddng cua phuong
phép multiplex realtime PCR vé4i phuong phap nuoi
cdy 12 muc tiéu ctia nghién ctru nay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

- 47 méu lam sang cia bénh nhan nghi nhiém khuén
bénh vién do Bénh vién Dirc Giang va Bénh vién Thanh
Nhan Ha Noi cung cap.

- Cac thiét bi: T an toan sinh hoc cp 2, may realtime
PCR (6ng chay realtime PCR twong thich may). May ly
tam (High speed microcentrifuge>12000rpn), May tron
(Vortex mixer), May do OD, Box mix phan trng. Micro
pipettes (20 ul, 5 pl, 1 pl), bé 6n nhiét.

- Hoéa chit: Bo kit tich DNA QIAamp® DNA Mini Kit
ctia QIAgen bao gdm héa chat tach chiét. Bo kit multiplex
realtime PCR gdom 15 test chita day du cac thanh phan (6
cap moi, 6 mau do, realtime master mix, cac dbi chung
dwong) cho phan ng multiplex realtime PCR véi lidu
lwong xét nghiém 14 8 pl/mAu.. Ngoai ra cung cp thém
chimg duong (hdn hop 6 DNA plasmid); nude cat khir
ion (H,0 free DNase), b sung da 10 pl/mau.

2.2. Phwong phap nghién ciru

Phurong phdp nuéi cdy, phdp lap: Vi khuan duoc
nudi cdy, phan lap trén moi trudng thach: thach
mau Columbia, thach chocolate, chai Céy ai khi cua
BioMerieux.

Quy trinh nudi ciy bénh phdm dudng hé hap duoc thuc
hién theo quy trinh thyc hanh vi sinh pppcia Bo Y té.

Dinh danh vi khudn: Dya vao hinh thé, tinh chét sinh
hoa (St dung bd dinh danh: Api 20E, Api 20NE, Api
Stap) (Hang BioMirieux).

Phuwong phap Multiplex realtime PCR (theo hwong
déin ciia nha cung cdp b KIT)

Tach chiét DNA tong s6 cua vi khuan bang Kit QIAgen.

DNA cua vi khuén trong miu bénh phim hé hip cua
bénh nhan duoc tach theo chi din cua kit tich DNA
téng sb cua QIAgen: thu té bao, bd sung 180 dém lysis
chura enzyme lysozyme 1mg/ml 1 & 37°C trong vong
30 phut va tién hanh tach chiét theo protocol cuia bo kit
thu lai DNA tong s cta vi khudn trong 50nudc khir
ion vo trung.

Chuong trinh phan (mg real-time PCR: budc 1: bién
tinh 95°C trong 3 pht; budc 2: chu trinh 1ap lai 40 chu
ky (95°C trong 15 gidy, 60°C trong 60 giay).

Thuc hién phan tng realtime PCR
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- Chuan bj cac dng thich hop

- B6 sung 8 pl master mix 1 vao cac 6ng 1 ciia timg mau
- B6 sung 82 vao cac 6ng 2 clia timg mau

- B6 sung DNA tach chiét tir bénh pham

- B6 sung nuéc dé du thé tich 10

- Ong chig am 8l master mix va 02 ul nude cit free
DNA nase

- Ong chimg duong 8pl master mix va 01 pl hdn hop
6 plasmid

- it cac dng di chuin bi vao may va khoi dong
chuong trinh realtime PCR theo ddi tin hiéu huynh
quang thu duogc.

Nhan biét két qua:

- Chung duong: mdi dng chimng duong déu 1én tin hi¢u

huynh quang véi gia tri Ct khoang 20

- Mau nhiém duong tinh: dya trén cdc mau tuong ung
xac dinh gid tri Ct cua céc vi khuan cé trong mau.

- Chirmg am (nudc cét) khong cé tin hidu huynh quang
hodc tin hiéu sau chu ky 35.

3. KET QUA NGHIEN CUU

3.1. Két qua thu thip cac miu bénh phim

Nam 2018, khi tién hanh thu thap mau bénh phém tai 2
Bénh vién Thanh Nhan va Ptrc Giang dé xac dinh cac
tac nhan vi sinh vat gdy nhiém khuin bénh vién tir bénh
pham ho hap chung t6i thu dugc 47 mau bénh pham
trong do c6 28 mau dich phé quan chiém 59,6%, 19
mau dom chiém 40,4%.

Hinh 1. Ty I¢ cdc méu ciia bénh phim ho hap

59,6%

= dich phé quan

Nhu vay trong cac miu bénh pham hé hép thi bénh
pham dich phé quan chiém ty 1¢ 59,6% con bénh pham
dom chiém 40,4%.

3.2. Két qua xdc dinh cac vi khuin giy nhiém
khuin bénh vién tir mau bénh phim hé hip bing
phwong phap nudi ciy va phwong phap multiplex

86

dom

realtime PCR

47 mau bénh phém ho hép duoc chia lam 2 phﬁn, mot
phan 1am xét nghiém nudi cdy, 1 phan duoc thuc hién
ki thuat sinh hoc phan tr multiplex realtime PCR. Céc
méu da dugc ma hoa dé ting tinh khach quan. Sau thoi
gian 7 ngay chung t6i thu duoc két qua nhu sau:
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Bing 1. So sdnh két qud xdc dinh vi khudn gdy nhiém khudn bénh vi¢n bang phwong phdp Multiplex realtime PCR vdi

phwong phdp nuéi ciy

STT | MiaNC Loai bénh phim Két qua Multiplex realtime PCR Két qua nudi ciy

1 Dl Dich phé quan Klebsiella pneumonia Klebsiella pneumonia

2 D2 Dich phé quan Escherichia coli Escherichia coli

3 D3 Dich phé quan Staphylococcus aureus Staphylococcus aureus
4 D4 Dich phé quan Klebsiella pneumonia Klebsiella pneumonia

5 D5 Dich phé quan Pseudomonas aeruginosa Pseudomonas aeruginosa
6 D6 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
7 D7 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
8 DS Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
9 D9 Dich phé quan Staphylococcus aureus Staphylococcus aureus
10 D10 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
11 DIl Dich phé quan Pseudomonas aeruginosa Pseudomonas aeruginosa
12 D12 Dich phé quan Staphylococcus aureus Staphylococcus aureus
13 D13 Dich phé quan Staphylococcus aureus Staphylococcus aureus
14 D14 Dich phé quéan Am tinh Acinetobacter baumannii
15 DI5 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
16 D16 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
17 D17 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
18 D18 Dich phé quan Escherichia coli Escherichia coli

19 D19 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
20 D20 Dich phé quan Escherichia coli Escherichia coli

21 D21 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
22 D22 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
23 D23 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
24 D24 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
25 D25 Dich phé quan Staphylococcus aureus Staphylococcus aureus
26 D26 Dich phé quan Staphylococcus aureus Staphylococcus aureus
27 D27 Dich phé quan Staphylococcus aureus Staphylococcus aureus
28 D28 Dich phé quan Acinetobacter baumannii Acinetobacter baumannii
29 bom 1 bom Klebsiella pneumonia Klebsiella pneumonia
30 bom 2 bom Acinetobacter baumannii Acinetobacter baumannii
31 bom 3 bom Acinetobacter baumannii Acinetobacter baumannii
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STT | MaNC Loai bénh pham Két qua Multiplex realtime PCR Két qua nudi ciy
32 Pom 4 DBom Pseudomonas aeruginosa Pseudomonas aeruginosa
33 Pom 8 bom Aﬁfﬁ?ﬁéﬁiﬁ:’;‘;ﬁgj}i’;}i Staphylococcus aureus
34 Pbom 9 bom Klebsiella pneumonia Klebsiella pneumonia
35 bom 12 bom Escherichia coli Escherichia coli
36 DG1 bom 1 Am tinh Am tinh
37 DG2 bom 2 Acinetobacter baumannii Acinetobacter baumannii
| pa | oms At ool | At e
39 DG4 bom 4 Pseudomonas aeruginosa Pseudomonas aeruginosa
40 DG5 Pom 5 Acinetobacte; feautzaoiizzii, Klebsiella Algzzts(;fzzt]e); 55;21:;7’;1'1'
41 DG6 bom 6 Am tinh Am tinh
42 DG7 bom 7 Am tinh Am tinh
43 DG8 bom 8 Am tinh Am tinh
44 DG9 Pom 9 Klebsiella pneumoniae Klebsiella pneumoniae
45 DG10 bom 10 Am tinh Am tinh
46 DGl11 DBom 11 Am tinh Am tinh
47 DGI12 Pom 12 Escherichia coli Am tinh

Tir bang 1 cho thdy: Trong s6 47 mau bénh phim ho hip
duoc tién hanh nghién ctru co6 40/47 mau bénh phém
duong tinh, c6 chira tac nhan vi sinh vat giy nhiém
khuan bénh vién chiém ti 1¢ 85,1% con 7/47 mau am
tinh khong chira cic tac nhan vi sinh vat gay bénh. Tuy
nhién ¢6 sy khac nhau vé cic miu 4m tinh va duong
tinh khi sir dung 2 phuong phép nudi cay va multiplex
realtime PCR.

4. BAN LUAN

Qua 47 mau bénh pham hé hap thu dugc tir 2 Bénh vién
Thanh Nhan va Puc Giang ching toi thy ty 1& mau
dwong tinh 1a 85,1%. Diéu nay cho thy viéc sir dung 2
phwong phap phat hién vi khuan gay nhiém khuan bénh
vién cua chung t6i 1a hop ly. Tuy nhién véi 2 phuong
phap nay van co su khac biét vé két qua.
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Ty 1¢ cdc mdu bénh phim chiva tic nhéin vi khudn gdy
nhiém khudn bénh vién

Tién hanh dinh danh céc tac nhan vi sinh vat gdy nhiém
khuén bénh vién bang bo dinh danh Api 20E, Api 20NE,
Api Stap) (Hang BioMirieux- Phap) dong thoi sir dung
phuong phép multiplex realtime PCR chiing t6i nhan
thiy ty 1é cac mau duong tinh co chira s lwgng cac tac
nhan vi khuan gay bénh 1a khac nhau ¢ 2 phuong phép
diéu nay dugc thé hién ¢ bang 3. Vi phuong phap nudi
cdy, ching t6i chi phat hién duoc 2 mau bénh pham
1a DG3 va DGS5 chira dong thoi 2 tac nhan gy bénh
la Acinetobacter baumannii va Klebsiella pneumoniae
trong khi d6 voi phuong phap multiplex realtime PCR
phat hién thém dugc miu bénh phdm DS ciing chia
2 tac nhan gdy bénh la Staphylococcus aureus va
Acinetobacter baumannii. Diéu d6 thé hién tinh wu viét
cta by KIT maultiplex realtime PCR.
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Bing 2. Ty Ié cic mdu chira vi khudn gdy nhiém khudn bénh vién

Miu Maiu chita 1 tac nhin giy bénh Mau chita 2 tac nhan giy bénh )
Ty 18 Nubicdy | Multiplex realtime PCR |  Nuéicdy | Multiplex realtime PCR fong
n 38 39 2 1 40
% 95 97,5 5 2,5 100

Ty 1¢ cdc vi khudn gdy nhiém khudn bénh vién tir méu
bénh phim hé hip

Dir lidu ¢ bang 1 cho thdy trong 47 miu bénh phim
thu dugc bang phuong phap nudi ciy va phuong phép
multiplex realtime PCR xac dinh dugc 40/47 mau
duong tinh (85,1%), 7 mau 4m tinh. Két qua xac dinh
cac vi khuan gy bénh & cac mau duong tinh 13 hoan
toan giéng nhau & ca 2 phuong phap, & mau dom 8
khi sir dung phuong phap multiplex real-time PCR phat
hién thém so v6i phuong phap nudi cdy su xuit hién vi
khuén Acinetobacter baumannii, mau dom 12 phuong

phép multiplex realtime phat hién dugc tdc nhan gay
bénh 1a vi khun Escherichia coli trong khi nudi cdy
khong phat hién dugc. Piéu nay chimg to phuong phap
multiplex realtime PCR nhay hon c6 thé phat hién dugc
cac vi khuan ma phuong phap nuéi cay khong phat hién
dugc. Tuy nhién & mau D14 phuong phap nudi ciy phat
hién dugc tac nhan gy bénh Acinetobacter baumannii
trong khi d6 phuong phap multiplex realtime PCR
khong phat hién duogc. Didu nay c6 thé giai thich do
ndng do vi khuan trong dng thi nghiém chwa du lugng
t6i thiéu theo bo Kit khuyén cao 1a 10*.

Bing 3: Két qud phdt hién loai vi sinh vit bang phwong phdp multiplex realtime PCR so véi phwong phdp cdy mdu

Loai vi sinh vat Multiplex realtime PCR (+) Nudi cdy vi sinh vt (+)

Acinetobacter baumannii 19 19
Klebsiella pneumoniae 7 7
Escherichia coli 5 4
Staphylococcus aureus 8 8
Pseudomonas aeruginosa 4 4
Téng 43 42
Kappa (K) 0.97 (p=0.05)

Béng 3 cho thdy trong 40 miu duong tinh ¢ 43 tac
nhan gy nhiém khuin bénh vién trong d6 c6 2 miu
1én dong thoi 2 tc nhan & ca phuong phap nudi ciy va
phuong phap multiplex realtime PCR (dom 3 va dom 5
ciia Bénh vién Puc Giang), c6 1 mau (dom 8 ciia Bénh
vién Thanh Nhan) phat hién thém 1 tac nhan so vdi
phuong phap nudi cy, chi sb twong dong ctia 2 phuong
phap dé phat hién 5 loai vi khuan 0,97(p<0.05).

Két qua nghién ctru trong 47 mAu vi sinh vat nudi cdy
trén cac bénh phém dich phé quan, dom, so sanh do
twong dong ciia 2 phuong phap trén cac mau bénh pham
1a kha tt (kappa: 0,97; p<0,05). Yang.Q va cong su
cling da img dung phuong phép multiplex realtime PCR

phat hién Acinetobacter baumannii va Acinetobacter spp
c6 d6 nhay va @6 dac hiéu 100% trén céc mau dom [6].
Wang HY ciing cho thiy sir dung phuong phap realtime
PCR phat hién Staphylococcus aerus trong méau c6 do
nhay, d6 dac hiéu 1a 99,5% va 100%, st dung k¥ thuat
sinh hoc phan tir thoi gian xét nghiém chi mat 3 gio trong
khi bang phwong nudi ciy mét 48-72 gio [7].

5.KET LUAN
Qua nghién ctru 47 mau bénh phdm hé hip thu duoc

tir Bénh vién Thanh Nhan va Puc Giang chung t6i c6
nhiing két luan sau:
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1. St dung phurong phép multiplex realtime PCR dé phat
hién nhanh va dong thoi 5 tic nhan gay nhiém khuan
bénh vién: Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Acinetorbacter bauminni va
Klebsiella pneumoniae véi ty 1& 85,1% mau duong tinh.

2. P9 tuong ddng cua 2 phuong phap nudi ciy va
multiplex realtime PCR dé phat hién 5 dong thoi tac
nhan thuong gip gay nhiém khuan bénh vién tir bénh
pham ho hap 14 0,97 (p< 0,05).

TAI LIEU THAM KHAO

(1]

(2]

European Centrer for Disease Prevention and
Control, Antimicrobial resistance surveillance
in Europe 2015. Annual Report of the European
Antimicrobial Resistance Surveillance Network
(EARS-Net). Stockholm: ECDC, 2017. Available
from: http://ecdc.europa.eu/en/publications/
Publications/ antimicrobial - resistance - europe
-2015.pdf

European Centre of disecase Prevention and
Control, Health care- associated infections
acquited in care units. Annual
epidemiological report for 2016. Stockholm.
ECDC, 2018.

intensive

90

[3]

[4]

[5]

[6]

[7]

Shelley SM, Erin OL, Sarah JJ et al., Changes in
Prevalence of Health Care—Associated Infections
in U.S. Hospitals. N Engl J Med; 2018, 379:1732
-1744. DOI: 10.1056/NEJMoal801550.

Trung DV, Research on antibiotic resistance of
Staphylococcus aureus and Escherichia coli at
108 Central Military Hospital from April to June
2016”, Clinical Medicine 108, 2017; 5:157-161.

Ngoc NH, Characteristics of bacteria causing
nosocomial infections at the Intensive Care
Unit of Phu Tho General Hospital in 20167,
Vietnamese Medicine, 2017; 1:73-78.

Yang Q, Rui Y, Two Multiplex Real-Time PCR
Assays to Detect andDifferentiate Acinetobacter
baumannii and Non- baumannii Acinetobacter
spp. Carrying blaNDM, blaOXA-23-Like,
blaOXA-40-Like, blaOXA-51-Like, and
blaOXA-58-Like Genes. PLoS One, 11(7): p.
e0158958, 201.

Wang HY, Comparison of multiplex real-time
PCR and PCR-reverse blot hybridization assay
for the direct and rapid detection of bacteria and
antibiotic resistance determinants in positive
culture bottles. J Med Microbiol, 2016; 65(9):
962-74.


Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no





