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gﬁm“?‘mw“mmmﬁ’: 1Q|Ig£ma Table 1. Characteristics of subjects categorized by gender and hemoglobin statys
e print /15256005 = ———y
DOL 10.3109/10641963.2011.698202 o D
Men Group-1 Group-2 Group-3 Group-4 P for wend*
. .- = - Characrerigtics 10.0-14.0 14.1-14,9 15.0-15.9 =16.0 g/dL.
A Slightly Low Hemoglobin Level Is Beneficially Associated with Number 31 20 36 ”
3 . " . - 7348 7116 6748 6311 <.001
Arterial Stiffness in Japanese commumty-Dwelllng Women BMI (irg/m?) 212425  23.0429  239+34 245427 <.001
Current alcohol consumption (%) 61.3 82.8 71.8 875 98
Cme?;ﬁ ;moking (%) 16.1 20.7 30.6 37.5 256
o . 3 - CcvD 16.1 132.8 5.6 8.3 502
Ryuichi Ks{vgamoto,l’z Yasul;aru Thbara,zlétztsk;uhlgcgfoha;:,kaTetsurf Miki, Tpglg . 31;1;’ (enmHg) 136 3 24 145 17 144+ 22 4321 319
1.2 Ty i Katoh.2 Nobuyuki a uzo yama,! Masanori Abe (mmiig) 76 £ 10 8249 86+ 10 85+ 10 <.001
Kusunoki, teaki s yuki 2 > I'mmp (mmHg) 96 = 14 103 & 10 105+ 13 1043 12 011
! Department of Community Medicine, Ehime University Graduate Sdmsd o Medicine, Elime, Japan, *Department of Anﬁhypm(bemm)' medication (%) 62:::38 5;:59 6: 9:518 632: zl ° ;;;
Imternal Medicine, Seiyo Municipal Nomure Hospital, Ehime, Japan, * Deparment of Geriatric Medicine, Ekime Untversity TG (ng/dL) 82 (62-104) 76 (6599) 94 (66-120) 128 (76-176) .001
Graduaie School of Medicine, Ehime, Japan HDL-C (mgfdL) 60 £ 15 60+ 14 60 X 15 53418 303
LDL-C (mg/dl} 108 & 24 110431 119+ 29 112 + 31 379
Anﬁﬁg::{z;alcn medication (%) 32 0 2.8 4.2 718
FPG 95{90-104) 54 (88-98) 95 (80-102) 100 (96-118) 013
Abstract ' AnmeGFR I::S:mm! n:jedmanl' . 'o:; (%) [} 0 5.6 12.5 073
Pulse wave velod is a simple and noninvasive method of measuring arterial stiffness for the assessment of € .73 m*} 740+ 19.0 764+142 7684150 763+ 150 894
cardh ar o "YE (ZMQVD) in :gh_,isk populations. This association may be further confounded by hemoglobin Red blood cell count (x 10* /mm?) 418 + 38 454 +23 481 + 25 512+ 34 <001
status, which la invalved in the developmant of athercsclarosis. We randomly recruited 120 men and 223 women aged Hematocrit (%) 390.3+3.2 43.7+15 459+ 1.2 495+ 2.7 <.001
69 :£ 9 and 68 = 7 years, respeotively, during their annual heatth sxamination in a single community. Arterial stiffness Hemoglobin (g/dL)
was evaluated by brachial — ankie PWV {baPW\V). The value of baPWV was different from men and women. In men,
ressively with increased hem: In levels {r = 0.278, P < .001). Stepwise muitiple regression analysis using the .
grog as?t’)}ectiva cres adm N e mmgm vl a8 eyl variabios, s that ony In on, ﬁhumcfms 10.05—712.5 12.7-613.2 13.3-13.9 =14.0 p/dl.
hemoglobin levels (8 = 0.165, P = .001) as well as age (8 = 0.268, P < .001), body mass index (BME = —0.185, Age (y) 69+ 7 5s§¢ 7 essi 8 o
P < .001), systolic blood pressura (SBP; ﬂ = 0.429, P < .001), prevalence of antihypertensive (ﬁ = 0.164, P = 002}, BMI MIZ) 233 88£6 188
theart rate (HR; § = 0.108, P = .017), and antilipidemic medication (8 = 0.094, P = 036}, and estimatad glomerular ps ol % 327 23.1 3.3 24.2+34 244433 074
filration rate (6GFR; f = —0.147, P = .003) were significantly and independently assoclated with baPWV. Multivariate- Gurrent alcahal consumption () 4y 268 21.8 27.3 909
acjusted baPWN was signifioantly higher in hemoglobin groups of >12.7 g/ (Group-2, Group-4) than in the lowest VD oy e 00 70 o TY Y a0
hemoglobin group (10.0-12.6 g/dL; P = .032). A siightly low hemoglobin level was beneficially assaciated with arterial o " 20.7 10.9 91 -886
g e Pfue ooy (mmHg) 137 £ 22 139 4 25 145 121 151 £ 23 .007
stifingas wom DBP (mmHg) 7712 79413 8311 86 % 10 <.001
. _ - MBP (mmHyg) 97 3 14 99 L 16 104 £13 108 + 14 <.001
Keywords: hemoglobin, pulse wave velocity, arterial stiffness, atherosclerosis, riek factor, woman HR (beat/min) 63+8 67+ 9 69+ 11 65+ 10 015
Ww medication (%) 24.6 33.9 364 34.5 538
. . , ) 94 (71-124) 109 (72-156) 114 (86-136) 97 (73-157) 332
INTRODUCTION a relationship between hematological parameters such HDL-C (mg/dL) 65 18 61 15 61113 60 & 14 . 244
i . ) as hemogiobin and baPWV are very few. Thiz smdy LDL-C (mg/dL) 124 + 24 127 4+ 28 130 +
Pulse wave velocity (PWV) is a simple and noninva- . : : ; i - PPy e 30 13428 291
i v ] k ] 3 aimed to investigate whether hemoglobin was indepen- 45 Antilipidemic medication (%) 8.8 8.9 127 9.1 .B79
sive method of measuring artenal stiffness (1) and a dently associated with baPWV. FPG (mg/dl}) 91(87-98)  95(91-103) 93 (88-100) 98 (92-103) .008
sutrogate marker for and an mdependex}t predictor .of First, we i tigated the relationship between Antidiabetic n_milcaﬁor; (%) 53 7.1 1.8 5.5 622
mortality and morbidity in some cardiovascular dis- . . eGFR (mL/min/1.73 m?) 767184 7563153 77094149 T75.6+16.1 862
ty hematological parameters and risk factors such as PP
eases (CVD) such as ischemic heart disease and stroke hypertension, cemia, and ipidemis. Next, ﬁeﬁ blm;it cfgs ;vount (% 10%/mm") 3369: i 252 3‘;22 i :'L 44142 x19 466 + 22 <.001
: ; hypergly dysli emia. emato 8 & 2. . . 315 43.2 % 1. .
(2-5). A new method for messuring brachial-ankle " s oo oated whether increased hemoglobin was 50 — - , . - o
PWV (baPWV) has been proposed in Japan (6), and . dently associated with arteri iffness usi Abbreviations: BMI ~ body mass index; CVD - cardio vascular d:?ease; §BP—systo1ic blood pressure; DBP — diasrolic blood
s method s 2lso consi a ker of CVD and bmdepen For this, we u-oss—setecum!onal data uﬂngﬁ'om pressure; MBP — mean blood pressure; IR — heart rate; TG — triglycerides; HDL-C — high-density lipoprotein cholestercl;
o roaclerotic ridk factorsdermed. aPWV. e used_ LDL-~C - low-density lipoprotein cholesterql; FPG - fasting plasma ghucose; ¢GFR — estimated glomerular filtration rate
Increased  hemoglobin values often accompany community-dwelling subjects. Date. presented are mean 3 SD, Data for triglycerides and fasting plasma glucose were skewed and are presented as median
. as- ! L 1 (mnerquamlerangc).Dmformglyomdeaandfasﬂngplasmaglucosewereskewedandlog—tmmfomedﬂo:malysis.
insulin resistance and compensatory hyperinsulinemia v *One-way ANOVA test or x* test. P= 004
in humans (8—10). Conversely, anemia has also been MATERIALS AND METHODS rp=T40 — 18470171 -1822)
suggested to be responsible for insulin resistance (11). Subjects
Paradoxically, baPWV is elevated i tients with 35 3500 ~ Sex
oxically, ba is el n pH w Participants were recruited at the time of their anpual *  @MenxWomen 1792 (1716-1865) 1790 (1716-1865) .
chronic hdney‘dlscase (CKD) (12,13) afld type-z $’:: health exsmination in a single community. Informa- 3000 - x =
betes (14), which leads to severe anemia and ins tion on medical history, present conditions, and drugs N - .
resistance. To our knowledge, studies that demonstrate » ST 0276 Peobt
o oot bWV ckenh . 170 2500 - o g o0 1888(1813-1762) . . -
Table vEiom T —TY 17
- ——— Age-adisred Fomrace's Stepwise muiiple lincar i
roteinpiieat segession walyts corpelaciom eoelficient oepesim E 2000 A
) ® F velue ) P el B Putue 2 Pioe g '
pRpSASE _ _ 0383 <0l e P _g-_m :_::i AQ1 1500 4 1600 - . -
EMI (kgn?) - pyo yifi - - Zooer 85 - - fr . Group-1 Group-2 Group-3 Group-4
i = o G m o e © e L, Sve reoonPeom e
mm&m (=1, No=0) 0313 gg: :m ﬁ; E}: ::33{ 0.108 :311 i 1000 5 . - Hemoglobin (g/dL)
B R T - ahivaiato-adjused bAEWY of women cateporied
LA (mghiL) iy P - Z —o.041 548 - = 500 Figure 2. Muf of !
e, iation (Ven 1, o 0) 0.067 «n — — 0.143 s oe - by bemaglobih status. Data presenced sre the mean (95% con-
oy o7 W - - A = 00 120 440 180 180 200 fidence interval) values, Muldvariate-adjusted for sgnificantly
Arsidisbotic nedizaion (725 = 1, Mo = 0 iz . = = oM <00l ~0a47 03 : T ’ ’ canfounding factors (i.c., age, BMI, MBP, HR, amilypertensive
SGFR (m Lk “-:i:}’) -yt e —Z — Q066 329 = - Hemoglobin (g/dL) medicati Tipidemi fication, GFR) in poultiple linear
v ol e (41081 8213 o2 - - A b 0.163 o0t : regression an:;lym of ‘Tuble 2. Abbreviarions: M— brachial 0
gma(au) om8 o 0384 e e <o 0.578 <001 Figure 1. Relan. ionship between hemo_ globm and baPWV ot' sub- ankle pulse wave velocity; BMI — body mass index; MBP -
: — P ——— p— TG S FIDL-C — bigh-dsastrylpopeoreln, jects categonzedhyggnder. Abbreviation: baPWV — brachiaf to blood pressure; HR — heart rate; eGFR — cstimated glomerular
A I i o ey sGFF. — oxttnaced - Hitrarion rute; FEG, faing pissans glocme; CVD, cardio vaseulr disease. ankle nulse wave velacits.




