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Influences of Dry Weight Adjustment Based on Bioimpedance Analysis on
Ambulatory Blood Pressure in Hemodialysis Patients

Jung-Ho Shin, MD, Chae Rim Kim, MD, Moonki Hong, MD, Su Hyun Kim, MD, Suk-Hee Yu, MD
Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul, Korea

I ABSTRACT |

Background: Hypertension is a common problem for hemodialysis patients and is associated with an increased
cardiovascular mortality. We analyzed ambulatory blood pressure (ABP) in hemodialysis patients and investigated if an
adjustment of dry weight can be used to control blood pressure. Methods: ABP was measured for twenty-four hours after
hemodialysis. A bioimpedance Analysis (BIA) was conducted. Patients were divided into two groups by the edema index. A
normohydration (NH) group included patients with the edema index less than 0.40, and an overhydration (OH) group
included patients with the edema index 0.40 or more. We accordingly adjusted the dry weight based on BIA results. Results:
Thirty-six patients were recruited, comprising twenty-two men and fourteen women. In regard to the ABP, 24-hour systolic
and diastolic blood pressures were 140.2 + 19.7 mm Hg and 79.0 + 10.6 mm Hg, respectively. There was a significant
association between 24-hour systolic blood pressure and the edema index (r = 0.501, p = 0.002). Twenty four-hour systolic
blood pressure was significantly different between the NH and OH groups (median value, 132.0 vs. 150.5 mm Hg; p =
0.008). In OH group, after adjustment of the dry weight, the edema index was decreased from 0.411 £ 0.009 to 0.389 +
0.047 and office systolic blood pressure was also decreased from 144.7 £ 32.7 mm Hg to 125.3 = 15.4 mm Hg in OH group
(p = 0.028 and p = 0.018, respectively). Conclusions: The edema index obtained by the bioimpedance analysis is
significantly correlated with 24-hour systolic blood pressure in hemodialysis patients. Also, an adjustment of dry weight can

be used to control blood pressure in hemodialysis patients. (J Korean Soc Hypertens 2012;18(4):166-175)
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Table 1, Baseline characteristics

oroko]l H-E ul 7= F13)3T] Total (n = 36)
Male 22 (61.1)
= Age (yr) 58.0+ 11.0
3. 8A
Duration of hemodialysis (mo) 39.5 (2-290)
2 A2 A= SPSS ver. 18.0 (SPSS Inc., Chicago, Diabetes 19 (52.8)
IL, USA) ]%0}'04 57:]]"_]\—] = }\] Bl O]— —J—g é‘t Jﬂﬂ_ Offgfsgﬁg%gressure (mm Hg) 1362 + 272
- jastoli +
+ i’v‘_‘i‘ 41]-% ‘/]‘E]'W?i‘;]' H]-—]—/\H}'\j]ol_]_ Mann- Whltney Diastolic BP 709 +13.6
L ) No. of antihypertensive medication 20x1.2
U-test 523= Wilcox signed-rank test= ARESRAAL W Urea reduction ratio (%) 74.0 £5.7
Y WFY A9 chi-square tests ©]&38Fo] #4 3}9}‘:}. Kt/Vurea 1.59 +0.28
A}3}3} APEAS o o EAA & 24-hour blood pressure (mm Hg)
E ttﬁloﬂ Pearson ¥ 185l S Systolic B8P 140.2 + 19.7
AL p < 0059w Frolsitta ARt Diastolic BP 79.0 £10.6
Standard deviation (mm Hg)
Systolic BP 19.1£48
Diastolic BP 13.8 £ 4.1
2 . .
Coefficient of variation (%)
Systolic BP 13.1 £4.6
AP0l EA Diastolic BP 17.3 £6.3
1 hig=9 S8 Morning BP surge (mm Hg) 14.0 £ 15.0
Non—dippers 28 (77.8)

A S HA 227(61.1%) 3 932 147(38.9%)°]
AL, FHAHS 57.9 + 11449} F27]17H 39.57)

F2290)01300H, Fxrgel ofsl wY)AlN-de] Ay

§

Values are presented as mean = standard deviation or number (%).

BP, blood pressure.
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Fig. 1. Relationship between 24—hour blood pressure and edema index. This shows that 24—hour systolic blood pressure is
significantly correlates with edema index (A), however, 24—hour diastolic blood pressure is not correlates with edema index

(B). *p { 0.05,
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Table 2, Differences between NH group and OH group
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NH group (n = 24) (edema index < 0.40) OHgroup (n=12) (edemaindex > 0.40)  p-value
Age (yr) 56.0 £ 11.1 61.8 £ 115 0.159
Male 14 (58.3) 8 (66.7) 0.727
Duration of hemodialysis (mo) 36.7 £ 36.6 85.5 +76.3 0.006
Diabetes 12 (50) 7 (58.3) 0.732
Office blood pressure (mm Hg)
Systolic BP 132.1 £23.9 1447 £ 32.7 0.271
Diastolic BP 73.9+£12.3 64.7 £14.5 0.089
No. of antihypertensives 20+£1.2 1.9+£1.2 0.778
Hematocrit (%) 346 £4.2 32.7+18 0.065
Total protein (g/dL) 6.8+ 0.5 6.5+ 05 0.154
Albumin (g/dL) 3.9+£0.2 3.8+0.3 0.317
Sodium (mEa/L) 1379+ 28 138.8 + 3.4 0.435
Potassium (mEa/L) 47107 44407 0.187
BNP (pg/mL) 153.1 £ 164.5 493.1 £ 604.3 0.080
Urea reduction ratio (%) 73.0+56 75.8 £5.7 0.182
Kt/Vurea 1.54 £ 0.244 1.68 £ 0.33 0.203
ECW/TBW 0.386 £ 0.009 0.411 £ 0.009 <0.001

Values are presented as mean + standard deviation or number (%).

NH, normohydration; OH, overhydration; BP, blood pressure; BNP, brain natriuretic peptide; ECW, extracellular water; TBW, total body water.
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Fig. 2. Differences of 24—hour systolic blood pressure and brain natriuretic peptide (BNP) level between normohydration (NH)
group and overhydration (OH) group. 24—hour systolic blood pressure in OH is significantly higher than that in NH (A), but

BNP level is not statistically different between two groups (B).

*p ( 0.05,
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Table 3. Changes after dry weight adjustment for six months in NH group and OH group

Baseline (0 mo) After adjustment (6 mo) p-value
NH (n = 23)
Office BP (mm Hg)
Systolic BP 132.1 £23.9 126.4 £ 13.4 0.485
Diastolic BP 73.9+12.3 746 £11.9 0.931
No. of antihypertensives 21+12 22+13 0.564
BNP (pg/mL) 153.1 £ 164.5 146.1 £170.7 0.291
ECW/TBW 0.386 + 0.009 0.384 +0.025 0.972
OH (n=10)
Office BP (mm Hg)
Systolic BP 144.7 £ 32.7 125.3 +15.4 0.018
Diastolic BP 64.7 + 145 66.3 + 10.2 0.779
No. of antihypertensives 1.9+£12 1.7+1.3 0.748
BNP (pg/mL) 493.1 +£604.3 170.8 £ 277.8 0.169
ECW/TBW 0.411 £ 0.009 0.389 + 0.047 0.028

Values are presented as mean =+ standard deviation.

NH, normohydration; OH, overhydration; BP, blood pressure; BNP, brain natriuretic peptide; ECW, extracellular water; TBW, total body water.
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