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Relationship between HsCRP and Pulse Transit Time. Yunjin Kim, Honggi Min, Youngjoo Kim,
Ahyoung Jeon', Gyerok Jeon' and Sooyoung Ye™. Dept. of Family Medzcme, School of Medicine, Pusan
National University Hospital 1-10 Ami-dong, Seo-ku, Pusan, 602-739, Korea, 'Dept. of Biomedical- Engneenng,
School of Medicine, Pusan National University Hospital, 1-10 Ami-dong, Seo-ku, Pusan, 602-739, Korea, BK21
Medical Science Education Center, School of Medicine, Pusan National University, 1-10 Ami-dong, Seo-ku,
Pusan, 602-739, Koren — The purpose of this study is to evaluate the relationship between high sensi-
tive C-reactive protein (hsCRP) and pulse transit time (PPT). Apparently healthy 233 subjects had been
enrolled in the health promotion center of the Pusan National University Hospital from Jan. 29 to Feb.
26, 2004. They had no previous history of diabetes, hypertension and hyperlipidemia. Subjects were
categorized according to tertiles of hsCRP level [Group 1: first tertile (0.01 ~ 0.02 mg/dl), Group 2:
second tertile (0.03 ~ 0.05 mg/dl), Group 3: third tertile (0.06 ~ 0.12 mg/dl), and Group 4: Fourth

tertile (0.13 ~ 16.8 mg/dl)]. PTT, body mass index (BMI), total cholesterol (T-C

), LDL-cholesterol

(LDL-C), blood sugar (BS), systolic blood pressure (sBP) and diastolic blood pressure (dBP) were sig-
nificantly different among hsCRP groups (p<0.05). HsCRP is positively related with BMI, tryglyceride
(TG), LDL, sBP and dBP (p<0.05), and negatively related with PTT and HDL-cholesterol (HDL-C)
(p<0.05). PIT is significantly negatively related with hsCRP, T-C, TG, LDL-C, BS, dBP and sBP
(p<0.05). The hsCRP and PTIT were related before controlling BMI, T-C, LDL-C, sBP, and dBP, but
not related after controlling. The relationship between hsCRP and PTT depends on cardiovascular dis-

ease risk factors.
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A7) (Hitachi 7600 chemical analyzer, Hitachi Co., Japan,
Tokyo)& A}-8-3}9] triglyceride (TG), total cholesterol (T-C),
HDL-cholesterol (HDL-C), LDL-cholesterol (LDL-C), blood
glucose, hsCRP9] =& &35t
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A7 ALY HFEH e BXE 48541114 02, 4347}
515%< AR gtk PTTE 2105:151 mso]$l, hsCRPE
0.2+1.2 mg/dlo} T} (Table 1). HsCRPo weba A7l
42ATeE rled 4 79 $993 w9E Y 18
S 0.02 mg/dl (0.01 ~0.02), 22912 0.04 mg/dl (0.03
~ 0.05), 3291 F-& 0.08 mg/dl (0.06 ~ 0.12), 4B Y7L 0.24
mg/dl (0.13 ~168)2 hebgth

HsCRPZY PTTS ME X, 83X, €, 29
%0

HsCRP-of| w2 PTTS A2 #FA 5, FFH2HE, T4
A, 1R FH2HE, AYEFY2HE, 8T, 49 A
o]f ddEH & & 27 HDL Fe26 &S A EE
Ao A F& Aolzt UARTH (p<0.05) (Table 2).

HsCRPSH PTTY AIZHEN

HsCRP= AA#FAF, FFH2HE, F4AY, ALEE
HAHE, 5719 o718t o ZEAAT UMz
(p<0.05), PTTS} AL =ZY 28 EdE 9 F3EA7T A
At} (p<0.05). PPT= hsCRP, £Z 826 &, FAAW, A
EEY2HE, TEEY, o|@Es #E18YH £9 4
AT AR2H (p<0.05), YT FHEHEFE 4T
A7F Gt (Table 3).

=l

i

HsCRPZz} PTTlQ| Eiizas

=YW4 g hsCRPZY) ©}& PITe) wWale v
& Z3b= hsCRPE ol webal PITE £ & 2bol7} 9,1
o, A%z JHS EA 3 Fo| = hsCRPY) whetA] PTT
gk 2ol 7k QAT (p<0.05). 2V G A ¢ _[_7},3-}

-~ ;2 M
Fo lo

Table 1. Baseline demographics and clinical characteristics

MeanzSD
Age (year) 485 +11.1
Sex (male %) 515
Weight (kg) 63.7 + 10.4
Body Mass Index (kg/m?) 28+ 29
Total Cholestrol (mg/dl) 2011 +34.2
Triglyceride (mg/dI) 128.7 £ 921
HDL Chlesterol (mg/dl) 521+125
LDL Chlesterol (mg/dl) 1232 £31.6
Fasting Blood Sugar (mg/dl) 91.5 £20.6
Sytolic BP (mmHg) 1253 £20.2
Diastolic BP {mmHg) 77 £12.2
HsCRP (mg/dl) 02+ 12
Pulse Transit Time (ms) 2105+ 15.1
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Table 2. The distribution of PTT, BMI, Lipid profile, blood pressures by Log-hsCRP groups

Group 1 2 3 4

No 54 76 51 52

hsCRP medican 0.02 0.04 0.08 0.24 P Val
(min-max, mgj/dl) (0.01 ~ 0.02) (0.03 ~ 0.05) (0.06 ~ 0.12) (013 ~ 168) aue
Pulse Transit Time (ms) 212.6 + 131 213.8 + 14.9 2069+ 145 2070+ 167 0.02
Body Mass Index (kg/m? 25+ 29 237+ 25 244+ 31 246+ 31 0.00
Total Cholestrol (mgj/dl) 189.6 + 286 1962+ 323 2131+ 359 2087 = 358 0.00
Triglyceride (mg/dl) 905 +407 126.5 + 74.6 1433 = 1109 1551+ 119.8 0.00
HDL chlesterol (mg/dI) 55.0 + 129 524+125 518+ 116 492+ 125 012
LDL chlesterol (mg/dl) 1161+ 276 1185 £ 29.6 1326+ 341 1284+ 336 0.01
Fasting Blood Sugar (mg/dl) 863+ 124 879 +101 948+ 253 989+ 29.7 0.00
Sytolic BP (mmHg) 1188 + 185 1239195 1276 = 187 1316+ 23 0.01
Diastolic BP (mmHg) 732+ 113 758 + 121 794+ 110 803+ 134 0.01

. * By one way ANOVA

Table 3. Correlations between hsCRP, PTT with BMI, -Lipid
profile, blood pressures

HsCRP PPT
HsCRP 1.00” 0.19"
Pulse Transit Time, PTT 019" 1
Body Mass Index 0.23" -0.08
Total Cholestrol 021" 020"
Triglyceride 0.24" 0.25"
HDL Chlesterol 019" 0.11
LDL Chlesterol 018" 013
Fasting Blood Sugar 025" 0217
Sytolic BP 024" 045"
Diastolic BP 024" 0437

" Correlation is significant at the 0.05 level.
" Correlation is significant at the 0.01 level.

o2 AAFAF, 2ZY2HE, AL FH2HE, £37)
g4}, o978 4E §4 %zﬂ?& Boje B8 hsCRPY w
g1 PITE §98 #o]7t Qo) (Table 4).

» &
HsCRPE FHE#9 d59 AxzA 428289 4
FAAZ F A7H Aok Ryu $& hsCRP7} 9%, 43
? F ﬁ 1% 18, zgggaléal%, AAF, FQ3

I A
2ok HeHl6] H
53 59 9359 BU5IAR AFURSE S92

3
A& A H= g2 =] %lDH‘l

PITE 55719 206, WA%HY 299 BAM, Y

Ab

BA S 2543 HIHI] 5o ARSI Q1o PWVSE 44
AuAE AUz JTf PIT= PWVeF gzA z2e 498
A1 gow 15 A&H A7} PpsstE 3ol 9
o, AY¥PA A3 Ao F4F E7E AT Yok
Foo 5& PITE PWVHT} 7terele Bald &4 72N
g3ttt 89 [711], Nitan 52 PTT7F Ao w2 &
#e) Wale wase AxF P12

PWV$} hsCRPS] #8A & & A7 itk FHA43A
HE whedsle PWVSH hsCRPY #Ed thd AFdA
hsCRP= A8 8A 289 10d ABAAZA o] 1,
Hel, A WATA e, pdedwd, ME S5, Avigy) hsCRP
o 7}0) He} 2745 ou heCRPY} A4S TEFBA
oA TuAsdE B gon dFx, TILBAA
hsCRPY] A5-& AEHA A3 AAAAEA Bdo] g
oy Ao TR SQTH5] Oken & 97

(o

3 48e BAY Fol= hsCRPE= PWVSL Aol glglont
AEdA 289 A8YAY 4, 944, 1%, 2AGE,
2 degd, w2 AdF AFE BYY P ¥ 98
e BT 8k, hsCRPY| g FE AN 34
€ ov|@tha 8431, hsCRP7} 2719 FH 73 8ke] wAd 3l
oM TEAQ HEHA 2P AFAAY sz A ¥
7} ATk SFATHI3].

£ "3_-?01 Ae hsCRPsE PTTSHY] #AA S ZALSA 4
oA A8 AFUAEA S PITY 7bsAd & SolR g

PTTE= PWVS} 1428 ok o 2 hsCRPS} #&EAo] 919t
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Table 4. Results of univariate analysis PTT and hsCRP groups by analysis models

Source Type I Sum of Squares  d.f Mean Square  F Value Sig. R Squared
Model 1 Groups by hsCRP 23393 3 779.77 3.52 0.02 0.04
Model 2 Sex 56.27 1 56.27 0.26 0.61

Age 987.41 1 987.41 4.52 0.03 0.06

Groups by hsCRP 1944.26 3 648.09 296 0.03
Model 3 Sex 987.85 1 987.85 5.74 0.02 0.29

BMI 10.82 1 10.82 0.06 038

Age 354.74 1 354.74 2.06 0.15

Total Cholesterol 112.92 1 112.92 0.66 0.42

Triglyceride 128.84 1 128.84 0.75 0.39

LDL Cholesterol 102.14 1 102.14 0.59 0.44

Fasting Blood Sugar 85.77 1 85.77 0.5 048

Systolic BP 2018.88 1 2018.88 11.73 0.00

Diastolic BP 1.87 1 1.87 0.01 0.92

Groups by hsCRP 1148.03 3 382.68 222 0.09

Model 1. Fixed factor: groups by log_hsCRP, dependent variable: PTT.
Model 2. Fixed factor: groups by log_hsCRP, dependent variable: PTT. Covariate: age sex
Model 3. Fixed factor: groups by log_hsCRP, dependent variable: PTT. Covariate: total cholesterol, triglyceride, LDL cholesterol,

fasting blood sugar, systolic BP, diastolic BP
"d. f. : Degree of freedom

Tomiyama 5{17]-2 hsCRPS} PWV7} M2 dAdto] glont
OFE AR e AZ ddo] itk 8196, hsCRP9}
PWV7l =& AEHseM EF %2 Framingham risk
score7t UEF T St §ith HsCRPE PITS} Ado] glou
EYHZ AEAASY YPAAEA FEE 37 RO
2 FA8AY B d7dME PWVE whygsle PTTd ois)
o H&3 AFE0] vehdEl, hsCRPS} PTTV M2 #d
ol Joy A=A AW, AdFAF, FEH2HE, THA
W, AREEH2HE, €9, 35789, eVEY 59
AAEE A Toe o8 BFdo] e 222 ey
E} ] L2 hsC RPQ,]_ PTTQ] 31]-@%—10] /\'3 x]];ﬂa}:x]" 6:]

A4, 8%, ¥4 59 A4S B™o 9}7] EoZ ddt
549\1‘:} A, AAFAF, 5AE, 89, 8¢ 52 48gH
A Age] HPUARE ¢HA Ue YFAZEA hsCRP}

AL AERA 289 T2 EdAE B

AREA S 7h5d & HAFA &
g7 2&e A8 x}i Hee
A &9 hsCRPS} PIT AFAIS] 4
%*é°ﬂ e F7189 477 gag

re, 1:1?:,

Aoz *M%E}.
22502 hsCRPS} PITE o3 Bdol g,
AAFA5, $EA2H0E AT 2HE, $37139,

AANALE HIE Fol
S PTTS] Bele] gl& 7
« hsCRPE EB’%HE zz
ste] gelol et A

frold #do] gisict. HsCRP
AR 299 2F4dr|ng
°J AL AEEAF AR PIT

Fl° o

N

I‘E_Bi

e 9

FUASAEE Y3 hsCRP (high sensitive C-re-
active protein)¢} 733} F ol ot FEE W E WY
3l WaAZAITL (pulse transit time, PTT)$}9] AAMA &
Zol dsie 2 dFHA QA ATk o E dydAe
hsCRP9} PITS] A%l vjAe 9F 290& Lotz 3
AT

2004 19 29994 39 2977 F29] 1
AZAAEY FRARNZF G 18
gle 204 o]49 A< 2333 & ez PITS &
hsCRP9} #d wgol ti & ZAALE dAste B4 S
ot

AT hsCRP#O wh} 42 9702 ek 24 79
FLFY HAE B 12 Y7L 002 mg/dl (0.01 ~0.02), 2
97 0,04 mg/dl (003 ~ 005), 32 ZL 0.08 mg/dl
(0.06 ~ 0.12), 42972 024 mg/dl (013 ~168)01}c}. 2t
Tol B& PTTS} A FA S, §FAF, 89, g9 Fol&
ddES S & 27 HDL %Eﬂ-’:ﬁ'ﬂ 2 AH BE g}
T Zol & YEMIATE (p<0.05). FBE A oM hsCRPE
ARAFAS, FEHN2HE, 4%, AL=ZH2HE,
5719 ol el Fof ABBATE AL (p<0.05), PIT
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o} Ad =g 2e g &9 ABAA} LT (p<0.05).
PPTE hsCRP, 2Z Y AHE, 2AA, AUEZYAHE,

ZEYY, o|$8Y, £2789% &9 FBFA} 9
o (p<005), AL FY2HERE FRABAT Qo
EYM4E hsCRPZOE 33, eSS PITE & gut
4599 BUY 2425} R 47 PTTVL 92
ol7} ANT (p<0.05), AH T HHE A ToE fo
b abol 7k AT (p<0.05). GHT} A o AAAAS, 52
YEEHE, Zi‘?—iE% 2B, $27)189, olgr8ge &

roi' _.: r>~ J

A BAR FAE foI At g5t
ZAlL| 2
o] AFE FAUSE A5HA FeaTH (2d)) 93}
o A75%L.
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