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# # 4175283930 : MAJOR MEDICINE(CARDIOLOGY)

KEY WORD : C-REACTIVE PROTEIN / ACUTE CORONARY SYNDROME PATIENTS / NORMAL THAI
SUBJECTS
AKEGARAT SIRIKHARIN : C-REACTIVE PROTEIN LEVEL IN NORMAL THAI SUBJECTS
AND PATIENTS WITH ACUTE CORONARY SYNDROME. THESIS ADVISOR : SOMKIAT
SANGWATANAROJ, M.D., THESIS COADVISOR : ASSO. PROF. NAVAPUN
CHARURUKS, M.D., 66 pp. ISBN 974-334-580-9.

Objective : To evaluate the difference of C-reactive protein (CRP) level between

patients with acute coronary syndrome (ACS) and normal Thai subjects

Methods : Patients who visited King Chulalongkorn Memorial Hospital with acute
coronary syndrome within 24 hours after onset of chest pain would have blood samples collécted for
CRP. Ali blood samples were stored at -20 degree Celsius and were measured for CRP at the same
time. We followed the patients at one month after admission. We interviewed normal Thai peopte who
visited the hospital for routine check up for age, sex, and smoking status 10 match the patients. Bloog

samples of normal subjects were collected, stored, and measured as of the patients.

Results : There were 50 cases in each groups of patients and normal subjects. Mean
CRP level of patients was significantly higher than that of normal Thai people. There was significantly
difference of mean CRP level between unstable angina, non-Q-wave and Q-wave myocardial
infarction. Mean CRP level of patients with positive outcomes(readmission, revascularization, death or
combine outcome) was higher than that of patients with negative outcomes but not reached statistic

significant.

Conclusions : There was significant difference of CRP level between normal Thai
people and patients. There was no significant difference between mean CRP level of patients with

positive and negative outcomes. The role of CRP in predicting clinical outcome is still unclear.
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ABDBLNANED

ACS = acute coronary syndrome

AMI = acute myocardial infarction
ANOVA = analysis of variance

CABG = comary artery bypass graft

CRP = C-reactive protein

CXR = chest X -ray

DBP = diastolic blood pressure

EKG = electrocardiography

HR = heartrate

LSD = least significant difference

mg/d| = milligram per deciliter

NQMI = non-Q-wave myocardial infarction
PTCA = percutaneous transluminal coronary angioplasty
QMI = Q-wave myocardial infarction

RR = respiratory rate

SBP = systolic blood pressure

U/A = urinary analysis

UA = unstable angina
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Acute coronary syndrome patients

were admit at the hospital

Normal Thai subjects
(age, sex, smoking status match)
Routine checkup

Blood 5 ml for CRP

History taking
Physical examination
Investigation

Blood for CRP in first 24 hour
I

Serum was stored at - 20° Celsius
and measured for CRP
oy immunoturbidimetric method

Cobas integra (automate)

Follow up at 1 month
by appointment, phone or letter

to determine outcomes

(readmission, revascularization, death)
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yauwFouieunisguysseudnsaunsiuasginelsaialasaidosdoundusguianm

$197 3

A <t A 4 < L s o <l
A 3 uSsuivisumsguynsszndvaulnsuazgihelsaialanalden@ey

WAL
i3 giae (318) | Auln@ (378)
1. Liiegu (518)(%) 19 (38%) 23 (46%)
2. AUQUUALANLAY (7181)(%) 18 (36%) 20 (40%)
3. GUE (378)(%) 13 (26%) 7 (14%)

ar bl o - p T (% <~ <l o o A 1 s
sesvaruanividsiulugiaelsavidlanmnen@sunauiiAineasiniy 483 +
el g P as J o ‘ AJ = s
6.62 mg/dl daurasputinfildAwiniy 0.26 + 0.25 mg/dl WeshAakauiuFenfsiy
Tneld student-t-test wudrdimuuAnsNiuateilided Atyneadia (p < 0.01) faugasly

& -
RV 4 URENTINAN 1

af as al < ' o a P o a
A5199 4 seaudsuaniinldsiuludilelsavdlaanRes@aunauuazauilni

CRP tevel gy AULNG p - value (95% CI)

Mean + SD (mg/dl) |4.83+662|0.26+0.25| <0.01(2.68-6.45)
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£
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O
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ACS NORMAL
GROUP

ACS wineegfilatlsaidlanadenasunay

NORMAL nuneitaaulnenni



«l a e <
naun 3 Tuannlulsfununisguyvs

daRansunssaudiuaninllsfuainiszansiannn 100 8 SUUNFINNIIGU

]
=

a‘ 1 1 A 1 & o o '
1us wuiiAefewiniu 2.28 + 3.85 1.01+1.71 uar 6.00 + 9.25 mg/dl RUTUNYUY
‘ o b 4 o 1 o o di‘ ° Il d 1
Litregu weguuABnud) ursdiguet ANRIAL davunFauieuiRegANKANsNg
Tneld one - way ANOVA (analysis of variance) wuirliauuanstsivasineilludiAy

N9RAA (p < 0.01) F9ANFNTA 5

< o < ~ o &
51Tl 5 seauFFuanfinlilsiusuunmumeguyniluilszansvianue

n'lﬁ‘gguqu'%" CRP (mean + SD mg/al)
] 3

1. Litaguyws 2.28 +3.85

2. LAUALUALANUAY 1.02 + 1.71

3. guywd 6.00 +£9.26

WannisuBauisuinanidriiglanianuuansraiuleald LSD (Least

. g . ’ 4 i 1) i 1 1 H A U A
significant different) Wu41 nuAlNgUYWINAMNWANFANAINNENAGUYMT uay nqufilag

PR ‘ , - P ' e O & aa ‘Ao o aded
AUYWINAMNUANANNAINNRNNGUYWT atinaihTudAtynneadia ( p < 0.05 ) Wathseduds

u Q

waninlssiusnuanslugtnsviacldifanng 2
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al o <4 o e : &
mwil 2 sziudFuaniinlisAudruunmaunisguymriludszansnanan

20

10

CRP (mean +- SD; mg/dl)

N = 42 38 20

NONSMOKER EXSMOKER SMOKER

SMOKING STATUS

A o - R o bl al < nl

WanmsugniawizanUnisA I sTAUFT U INTU AUl NsgUUWT WU
\ . da o aa P - e val W
IgliguyiiiszavTueniinidsfiuiaiy 0.20 + 0.22 mg/dl flmaguuaAdnuiaiiszsud
Fuaninlusiuwindys 0.29 + 0.24 mg/dl uazgndaguywiagiissAvFiueniivlussiuingu

0.38 + 0.33 mg/dl Aailantazedineia ANOVA hinuandaniuuansseenadidodiy (p

= 0.22) AIAITIN 6 LRZNINN 3



< o < <a = <l
mse9 6 seaudiuanivldsivluaulnfinasmsguys

ﬂ’l?iﬁuqﬁ‘: CRP (mean + SD mg/dl)
1. lilaguyy 0.20 + 0.22
2. IPEGUUARNLAY 0.29 +0.24
3. gupis 0.38 £ 0.33

d r =4 o <
il 3 sedu@duaniwlilsiudnunmunsguyusluaulng

.8
RS
ol ——= L .
k)
g  £ii
8 N
+ ]
[t
3 2 "
2 )
o
o
(@] 1 —_
0.0|
-2
N = 23 20 7
NONSMOKER EXSMOKER SMOKER

SMOKING STATUS
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d} = < v akol =4 < é‘ [ (% <] =l
WaasunnrsaudTueniniysmunasmeguyitluguaslsainlavn@eniasy

a ! v-:: a: ) o Yy = o el = Pt ° Aal‘ i A o cll
WAL wuhdRreguyuTuAlAnuAINTLALETLaN INTUIAUAMER uay nguNdiguLYTe

1
&34

o cded = <l e‘b ’:a ol ' o ' o o 0 o aa
szavdsuannnlysfiugangalasyiuannguilnuunnsne et lad Ay nnata (p =

1 < 'S o d AJ
0.01) WaATITAE ANOVA AIANTIN 7 UASNIHT 4
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d o o < B O s <y ) s
m1919% 7 szautuanfivldsfiulungugilielsailanaifan@aunauiunisgy

o
FEN )
9

l ar < < 1 s o a as P
mwi 4 szaudiuaniinldssivlugilalsainlaamfandaunaununisguyus

CRP (mean +- SD; mg/dl)

30

miquqﬁ; CRP (mean + SD mg/dI)
1. ‘hiaguyys 4.76 + 4.67
2. IAEGUUARNLAY 2.01+2.33
3. quis 9.05 + 10.33

20l

10|

-10

L. &

19 18 13
NONSMOKER EXSMOKER SMOKER

SMOKING STATUS



neudl 4 Fayaiugursingugihalsainlenaifondsunau
thlaelsaialasadeaiiuuwdiuiivedu 50 -0 egieiewinty 61.28 + 8.54 T (38
fa 77 1) wriadhuwatna 32 91 (64%) Wil 18 $1u (36%) Heliguyv 19 me (38%) 1ne
FUUALANLAY 18 (36%) ua quw"é‘ 13 181 (26%) wutladendessionniinlsanasniientia
ladusad Tranany sulaings 20 78 (40%) 104RaNABLIA WY 14 218 (28%) uae ta
Juiiedni 8 Ma (16%) doulunflilseimisaialaaadenluaseuniv 45 e (90%) uan
fuwwniiinsnn 1318 (2%) uasiitioadn 4 st (8%) glaelaFundiadtsuiu unstable
angina 22 78 (44%) non-Q-wave myocardial infarction 18 1% (36%) K&z Q-wave
myocardial infarction 10 §1¢ (20%) WHONTIN non-Q-wave myocardial infarction LLa:' Q-
wave myocardial infarction Wndaeiutlu acute myocardial infarction Ax34149u 28 378
(56%) AVUTUNAANENIIAAUN (outcome) Aanuuntdu mmT'mg_ﬁNwmma%ﬂ
(readmission) 8 $18 (16%) NIV revascularization %qﬂsxn@uﬁfm-mwmﬂummﬁﬂm
wialasaugniils (PTCA, percutaneous transluminal coronary angioplasty) #ian1sei16isia
hudeminla (CABG, coronary artery bypass graft) ﬁvaxaéu 25 8 (50%) ﬁc}’lﬂfﬁam 1
318 (2%) a¢jlungy Q-wave myocardial infarction Hffae 27 1e (54%) TiluadHENNg

b4

aa P - % . .
mitindaladaniislu 3 da (combine outcome) dru dayawuzuuazuafliveingud

a

thadiaduundlu unstable angina, non Q-wave myocardial infarction W8y Q-wave
. v . O pu “ ‘ ] @ o a <t

myocardial infarction az1#AsMI39A 8 Fawwdr mMaguT gauugil S uoudaiResnang

lwaen (WBC) cardiac enzyme sy Fwaniilusiu dmrauuansiteiuetinsiidudrdty

neadd Taansguipinslungu Q-wave myocardiaf infarction snfiga uaclunguiida

wuindgnuungeandn non Q-wave myocardial infarction uaL unstable angina atsile
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Aty usiANLANEN9TEWIN unstable angina Uae non Q-wave myocardial infarction 13
=l 1 o 1 o & o o o = (= 1 o

VANMUUANANNUDENNULRATY 1142")1&?.@\1@']1&’31&[33@Lﬂﬂﬂ‘ll"l‘)WU')’l)Jﬂ‘]qNleﬂm’ldﬂu
atiliud Aty luguss unstable angina UaY non Q-wave myocardial infarction cardiac
enzyme HAMUUANANSAUBENRTHAATYNISATRENIAY non Q-wave myocardial
infarction WAL Q-wave myocardial infarction & miLssaLTTuBNAWTLsRUnLINTANUAN

L
ar ar

sirarfuntefidsdAymealifing 3 nqu Asnni 5

<t [ & 1 o aa o & .
#1519 8 mﬂgawug’m‘nmgﬂwmuunm’mmmuﬂaﬂiﬁmﬂu unstable angina, non

Q-wave myocardial infarction tta Q-wave myocardial infarction

DIAGNOSIS p-value

UA(N=22) NQMI(N=18) QMI(N=10})
1. Agef{year) 63.05+10.32 59.33+6.81 60.90+6.74 0.39
2. Sex(case) 0.36
Male 12(54.55%) 12(66.67%) 8(80.00%)
Female 10(45.45%) 6(33.33%) 2(20.00%)
3. Smoking(case) 0.01
Nonmoker 7(31.82%) 6(33.33%) 6(60.00%)
ex-smoker 13(59.09) 4(22.22%) 1(10.00%)
smoker 2(9.09%) 8(4.44%) 3(30.00%)
4. DM(case) 5(22.73%) 5(27.78%) 4(40.00%) 0.60
5. HT{case) 7(31.82%) 7(38.89%) 6{60.00%) 0.32
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UA(N=22) NQMI(N=18) QMI(N=10) p-value
6. Dyslipidemia - 3(13.64%) 4(5.56%) 1(10.00%) 0.65
7. Vital sign
Temperature(Celsius) 36.54+0.46 36.62+0.44 37.20+1.08 0.03
HR(time/min) 87.05+21.8 85.20+23.78 90.20+22.18 0.86
RR(time/min) 22.10+2.64 23.06+3.33 24.50+4.14 0.16
SBP(mmHg) 137.81428.98 | 134.35+22.58 140.30+£26.42 0.84
DBP(mmHg) 84.05+15.29 82.76+16.20 83.50+20.99 0.97
8. CBC
Hct(%) 37.1245.57 36.94+4.60 37.91+5.05 0.89
WBC(perml) 8826.67 11798.24 10470.00 0.05
+2097.84 +4002.23 +5228.64
Platelet(perml) 247428.57 267705.88 277000.00 0.53
+77593.54 +68092.55 +79145.44
9. Cardiac enzyme
CPK(mg/df) 144,29 1572.06 235900 | <0.01
+81.68 +1253.77 +2017.70
CKMB(mg/di) 32.38+14.87 | 133.24+98.09 | 193.60+143.02 | <0.01
10. Duration(day) 7.3343.88 8.2445.55 12.00+7.35 0.08

11. Oulcome(case)
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QMI(N=10)

(mean + SD ; mg/dl)

UA(N=22) NQMI(N=18) p-value
Readmission 3(13.64%) 2(11.11%) 3(30.00%) 0.39
Revascularization 9(40.91%) 11(1.11%) 5(50.00%) 0.45
Death 0(0%) 0(0%) 1(10.00%) 0.13
Combine 9(40.91%) 12(66.67%) 6(60.00%) 0.24
12. CRP 1.59+2.09 5.80+6.33 10.4949.41 <0.01

Continuous data present with mean + standard deviation

Category data present with count(percent)

MuN 5 seauTsnaniinlilsmulu unstable angina (UA), non Q-wave myocardial

infarction(NQMI) waz Q-wave myocardial infarction (QMI)

25

20,

15 |

CRP (mean +- SD ; mg/dl)
>

B
5 [
0 I S PR
-5
N = 22 18 10
UA NQMI QM

DIAGN OSIS
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druisffilaemaniilu unstable angina Uas acute myocardial infarction AzwL4N3l

P . o P a \ o e e
RWIENTEUYUT cardiac enzyme uar TrALTIUBNRWILUIAUMINTNRN A WANGTY
1 a O & _a 1 q N N N 1 e EI [
At lBA AN 19aDA Taewudgilos acute myocardial infarction &aulupjdguyviag
[ J . o K v al 2 o o o . o J
wANg unstable angina sinaslifldguyptudalutiaaiiu dwiy cardiac enzyme finiid

i al :'; ‘ ‘

NAN acute myocardial infarction ¥AMS CPK 1T CK-MB g3In11NQu unstable angina

munasasilu ludausesssdv@ueninlusiuinuiniidlungu acute myocargial

infarction g9n41994 unstable angina FALaW AIAT19N 9 URZN WA 6

< Y & W o 3 . .
A19I9N 9 magawupwmgﬂwmLLunuJu unstable angina Wa& acute myocardial

infarction

Patient characteristic DIAGNOSIS p - value

UA (n=22) AMI (n=28)

1. Age (year) 63.06+10.32 59.8946.70 0.20

2. Sex (case) 0.22
Male 12(54.55%) 20(71.43%)
Female 10(45.45%) 8(28.57%)

3. Smoking status (case) 0.01
Nonsmoker 7(31.82%) 12(42.86%)
Ex-smoker 13(59.09%) 5(17.86%)
Smoker 2(9.09%) 11(39.29%)

4. Diabetes (case) 5(22.73%) 9(32.14%) 0.68
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UA (n=22) AMI (n=28) p - value
5. Hypertension (case) 7(31.82%) 13(46.43%) 0.29
6. Dyslipidemia (case) 3(13.64%) 5(17.86%) 0.99
7. Vital signs
Temperature(Celsius) 36.54+0.46 36.83+0.78 0.13
HR {(perminute) 87.05+21.80 87.11+22.89 0.99
RR (perminute) 22.10+2.64 23.5913.64 0.12
SBP (mmHg) 137.81+£28.98 136.56+23.75 0.87
DBP (mmHg) 84.05+15.29 83.04+17.73 0.84
8. CBC
Hct (%) 37.12+5.57 37.30+4.70 0.90
WBC (per ml) 8826.67+2097.84 11306.30+4443.85 0.23
Platelet (per ml) 247428.57+77593.54 | 271148.15+71010.67 0.28
9. Cardiac enzyme
CPK (mg/dl) 144.29+81.68 1863.52£1589.51 <0.01
CK-MB (mg/dl) 32.38+14.87 155.59+117.83 < 0.01
10. Duration (days) 7.33+3.88 10.26+6.29 0.68
11. Outcomes
Readmission (cases) 3(13.64%) 5(17.86%) 0.67
Revascularization {cases) 9(40.91%) 16(57.14%) 0.25

T 1429006022




UA (n=22) AMI (n=28) p-value
death (case) 0(0%) 1(3.57%) 0.37
combine outcome (cases) 9(40.91%) 18(64.29%) 0.10
12. CRP level(mg/di) 1.59+2.09 7.48+7.74 < 0.01

Continuous data present with mean + standard deviation

Category data present with count (percent)
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o
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x| ar al P ' ., .
M 6 seaudsuaninlilsAussuang unstable angina (UA) W& acute myocardial

infarction (AMY)
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N = 22 28
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A o aa 2 v ¢ g = o
WesanNEaaninIsAdtinlsznaunae ﬂ'\i‘L‘ll"lﬂ%tNWﬁ’lLl'\ﬁ‘ﬂ'] nndedin N1

. . o & [ A 4 & Aé’ 1Y
revascularization UAYKAAWSDENS IADENWINTRTUNARWE 29N luntiazaaudanaanizdn

d‘i’ ( \ nl‘d ) v & -d, g o - o g ‘am Z
HANUFUITUINN[UNN LLﬁz‘lQJ}JNﬂ@W $3NTIDNAL UM UNUBRINTINANRANSNIIARTNNY

v
o

os Y d i & A | » A
WNARIENSNA 10 Tawwinlwasdnsnismelauassazioafagisanenunamintunl

AauuANsnuetalidad Aruneans laslunguiiin

=l & o o
A1590 10 %ﬂﬂﬂﬂuﬂ’\u@quunﬂﬁuﬂﬂﬁ“ﬁ"a")&l

e =i

RANDTIHALUANRINGN

Patient characteristic Combine outcomes p - value

NO (n=23) YES (n=27)

1. Age (year) 61.04+10.41 61.48+6.74 0.86

2. Sex(case) 0.87

Male 15(65.22%) 17(62.96%)

Female 8(34.78%) 10(37.04%)

3. Smoking status (case) 0.58

Nonsmoker 8(34.78%) 8(29.63%)

Ex-smoker 10(43.48%) 8(29.63%)

Smoker 5(21.74%) 7(25.93%)

4. DM (case) 7(30.43%) 7{25.93%) 0.72

5. HT. (case) 8(34.78%) 12(44.44%) 0.49

6. Dyslipidemia (case) 6(26.09%) 2(7.41%) 0.07
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3 (n=23) 1Tl (n=27) p - value
7. Vital sign
Temperature (Celsius) 36.7910.83 36.62+0.48 0.39
HR (perminute) 83.48+24.79 90.40+19.40 0.26
RR (perminute) 21.91+3.16 23.88+3.19 0.04
SBP (mmHg) 140.61+25.85 133.88+26.01 0.37
DBP (mmHg) 84.87+14.32 82.20+18.55 0.58
8. CBC
Het (%) 36.57+5.59 37.80+4.52 0.39
WBC (perml) 10020.30+3837.71 10406.00+3809.51 0.73
Platelet (perml) 258391.30+75928.04 | 262960.00+73904.49 0.83
8. Cardiac enzyme
CPK (mg/dl) 745.30+888.95 1448.12+1796.25 0.97
CK-MB (mg/dl) 78.96+65.22 122.60+133.60 0.15
10. Duration {days) 6.91+3.19 10.7346.45 0.01

Continuous data present with mean + standard deviation

Category data present with count (percent)

ar o=l - o : -JEI & & aa = ) ' « d‘ vad v &
seavFrueninlusivlunguniinadnsnisadiinasiiAngenanguitbiifinadnwna

adunus ldwuadauanseiuai Nt Amnanaiag 14 student-t-test fauansly

- J
AT 11 LAREZNINN 7 8 O LAY 10
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ANTIIN 11 ixmu%u@nmﬂﬂﬁmmmunmumimmaawsmaﬂaun

Outcomes CRP level (mg/dl) p -value
Mean + SD
Outcome result
NO (n=23) | YES (n=27)
Readmission (case) 4.45+5,53 | 7.17+10.91 0.28
Revascularization (case) 4.36+4.67 541+8.17 0.58
death (case) 4.82+6.66 8.25 -
combine outcomes (case) | 4.00+4.70 5.64+7.89 0.39

A L =4 <q L ¥
w9 7 seaudsuansinlusAudiuunmumsitnaglsaneuia

CRP (mean +- SD ; mg/dl)
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N
0,
-10
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NO YES
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CRP (mean +- SD ; mg/dl)
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nsasawiseauduaniviUsAulunnAdauldas immunoturbidimetric method 44
W antiserum WudAuiTTuanivlussiu uasdmbBunuuamgngsdily (adsorbance)
e lfarudaadnasi 340 unlwums adunanaiiuasanisamalaun nsuanvasindon
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ludaurssseduFuanivldsfulungudilagwudrfiaonunnansiuade iy
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Cut-off point of CRP (mg/dl) | Sensitivity | Specificity
0.5 0.81 0.13
1.0 0.63 0.35
2.0 0.44 0.57
3.0 0.37 0.61
4.0 0.37 0.65
5.0 0.33 0.74
6.0 0.33 0.74
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Cut-off point of CRP(mg/dl) Positive predictive value Negative predictive value
0.5 52.38 62.50
1.0 53.13 55.56
2.0 54.55 53.57
3.0 53.63 54.84
4.0 55.56 53.13
5.0 60.00 51.43
6.0 60.00 51.43
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COBAS
INTEGRA

C-Reactive Protein

Order information

Cassette C-Reactlve Proteln 300 Tests A. 0737704
CRP T Swandard Sx10mL Art. 0737224
CRP 1 Control Ex05mL An.0737232
NaCl Dituent 9% Art. 07 56350

6x23mL

Intended use

The casseuie COBAS® INTEGRA C-Peactive Protein (CRP)
contains an In vitro diagaostic reagent sysiem intended for usc on
COBAS INTEGRA for the quantitauve immunological determina-
tion of human C-reactive protein in serum and plasma {test

CRP. 0-070).

Summary and explanation of test'?

Most tissue-damaging processes such as Infectians ar fnflarama-
tory diseases and malignamt neoplasms are assaciated with a major
acute phasc response of (he C-reactive protein (CRP) and other
acute phase reactants (c.g. AAT, AAGP, C3C, C4, HAPT). The CRP
respense frequendy precedes clinlcal symptoms. including fever.
In norma) healthy Individuals CRP Is a trace protein with a range
ap 10 5 mg/l. After onset of an acute phase response the serum
CRP concentration rises rapidly and extensively. Alterations are
detectable within 6 10 8 hours and the peak value is reached within
24 t0 48 hours. Levels of up (o thousandfold the normal value are
essoclacad with severe stiniulj such as myocardfal infarction. major
trauna. sucgery. or maligaant neoplasms. CRP activates the
classicat camplement pathway. CRP has a hzlf-life of only a few
hours. making jt an Idcal (o0} for clinical monitoring. Postopera-
tive monitorlag of CRP levels of paticnts indlicates either the
normal recovery process (decreasing levels to normal) or unex-
pected comptications {persisting high levels). Measuring changes
in the concenvration of CRY provides usefu) diagnostic informa-
tlon about the acutentss or the seriousness of a disease. (¢ also
allows the assessment of complications during the disease as well
as judgenients about the diseasc genesls. Persistence of a high
serum CRP concentration s usually a grave prognostic sign which
mostly indicates Lhe presence of an unconuolled infection. CRP
decesmination may replace the classical decermination of ESR
{Erythrocytes Sedimentation Rate)., due to its prompt response (0
changes in disease activity and Its good corretatlon to ESR.

Method?*-&
Jmmunoturbidimetric.

Principie
Human C-reactive peotein (orms a precipilate with a specilic
an(iserum which {5 determined urbidimetrically 2¢ 340 am.

Reagents

R1 Accelecaior

Polycthylene glycol (PEG) in phiosphate buffer
stabilized with 0.09% sodium azidc in vial A and B
{(hquid).

Anti-CRP T antisesum (sheep) specific (or human
CRP in phosphate buffer stabifized with 0.09%
sodium azide in vial C (Hquid).

R2 = SR

Warmings and precautions
Pay attention 10 sl warrings and precautivrs listed in Chapeer 1.
Introduction, particidarly point 6 (sodium azide).

Storage and stabitity
Shelf life at 2 10 8°C
On-board 113 use a1 8°C

See wxoiratlon date on cassctie
8 weeks

Additionally required

NaCl 9.0% (10-fold concentrated Isotonic satine salution) (or
automalic sample postdilution and standard scrial dilutions.
Use NaCt Diluent 9%, Art. 07 5635 0, or prepare the 8.09% Nl
solution with commercially avallable sodium chloride tabtets or
concentrated saline soltions.

The NaCl solution Is placed in Its predefined rack position.

Specimen
Serum and plasma.
The only acceptable antcoagulant Is heparin,

Collection, preparation, and preservation

Serum should be separated inmediately from (he clot and
analyzed prorptly.

Samples should be fresh, stored (or 2 maximum cof one week al
210 8°C, or stored frozen once at -20°C,

Interfering substances
Hemolysis Hemoglobin levets highes than 0.44 nimol/L
(7 /L) decrease the apparemt CRP concen-

traton significantly.

Icterus
Lipemia

No significant interfcrence.
Triglyceride levels higher tlan 750 mg/dL

decrease the apparent CRP concentration
significantly.

Rheumatoid lactors High levels of thaumatold factocs
(>200 1U/mL) may increase the apparent
CRP concentradon. An overview of
existing RF intesference in CRP cests is
given by Malter et al.?

Application for serunt and plasma

Test definition
Measuring mode
Abs. calculation mode
Reaction mode
Keaction disection
Wavelength A/B
Calc, GirstNast
Typicat test range

with postdilution
Typical prozone eflect -
Artigen excess check
Poswdilution factoc
Postconcentration lactor

Unit

Absorhance

Endpaint

R1-S-SR

Increase

340/659 nm

44/85

5-160 eng/L (0.5-16 ag/l).)
5-1600 mpg/L (0.5-160 mg/dL)
>4500 mp/L (>450 mg/dl)
Na

10

No

mp/L
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Specific Protcins

~ INTEGRA

Pipelting paramelers Dituent (H,0)

R) 88 pl 8pul
Sample 10 pl. 14 pl,
SR 10l 6ul
Totat volume 136 pl.

Calibration definition
Calibrator
Calibrator dilution ratin

CRP T Standard

1:1.1:2. 1.4, 1:8, 1:16,1.32
performed automaticully by the
instrument

Logit/iog $

Duplicate recommerided

Fach iot

Catibration mode
Caiibration replicate
Calibration interval

Enter the assigned Jot-specific CRP value of 1he undiluted calibra-
tor. indicated in che package insert of the CRP T Standard.
Standardization with regard 1o the JFCC/BUR/CAP reference
peeparation CRM 470 (RPPHS 9t/0619} for 14 serum prateins.*

Control delinition
Quality coutrul

Contral intecval
Control sequence
Controf aflter calibration

CRP T Cantrol

24 huurs recommicnded
User defined
Recommended

Resuls

COPAS INTECRA determigies rate mean values (8A) for the
diloted standards. A nonlinear regression algorithm Is used to
calculate the best-Mt curve {rate mean values versus assigred CRP
concentration). Tha CRP concentratlon In each sample is then
interpolaced fram this curve using its measured rate value. For
more deils please sefer to Chapter 7. Data Analysis. User Manaal,

£xpected values?
Adults <Smg/L (<0.5 mg/dL)

Note

It is vecommended that each laboratory establishss and maintalns
its ownr reference ranges. 7he values given here arc only to be used
as 3 guideline.

Performance characteristics
This data vepresents a typical resgent performance and is not 1o be
viewed as speciflicauon for the test.

Accuracy

CRP values for human seruo samples obtained on COBAS
INTEGRA with the cassette COBAS INTECRA C-Reactive Protein
wrre compared 10 those determined with reagenes for CRP on
COBAS MIRA and a commercially avadatle alternalive aato-
misted system (nephelomerrle determination). Samples were
measured in Quplicate, Sample size {n) represents alt replicates.
Values ranged from 11 o 118 mg/L (1.1 to 11.8 mg/dL).

COBAS MIRA Altemnative syster
Sample stze (n) 246 246
Corr. coefficien () 0.994 0.988
(x) 0.993 0.986

10x+S55mg/l.  y=(05x 0.3 mgl

1.
Ilix~47 0w/l y=107x-07 mp/L

Lin. regression y=
Passing Bablok y=

Sensitivity

The sensitivity is determiiaed by the Yower limic of (he sancard
curve which varies with the CRP concentration of the calibrator.
A typical detecton linit for CRP 15 5 mp/L (0.5 mg/éL).

Precision

Precision was evaiuated nn CORAS fNTECRA using L fronen
serum pools and lollowing the guldelines of (he NCCLS Manual
FP3-T2.

Levet ] Level 2
Mean 53 mg/L 114 mg/L
(5.3 mp/sl) 1.4 np/dl)
CV within-run 2.0% 2.4%
CV day-to-day 1% 1.4%
CV ol 2.5% 2.4%
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