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Assessment of Dry Weight in Hemodialysis Patients

Seoung Woo Lee, M.D., Seung Won Lee, M.D.
Joon Ho Song, M.D. and Moon-Jae Kim, M.D.

Division of Nephrology and Hypertension, Department of Internal Medicine,
Inha University College of Medicine, Inchon, Korea
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1. Bioelectrical impedance analysis (BIA)
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Fig. 1. The normovolemia/hypervolemia slope mo-
del for prediction of dry weight from pre-
hemodialysis extracellular volume and body
weight. At normal hydration state in
healthy individuals a linear relation exists
between body weight and ECV (Snv slope).
During interdialytic weight gain (Abw),
ECV increases in a 1'1 relation with body
weight (SHV slope). Dry weight is defined
as the weight at which the SNV and SHV
slopes intersect.

A

N&ztel AAE H7F—

movolemic ECF/body weight slope method). 3%

Qlo A1l ECFeF #FAlele] 71&7] (slope)$t HD#
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(Fig. 1). o] W FAHL 82404 ECF/body

weight 71&717F 4%, AW, ATl weh =Fel7t Q)
= Bojt},

Piccoli & FA3Ae] FRAHE F3 5=
BIA ZAA R# Xc#hs X, YRR 3t} g
(RXc graph method)E ¥Heal L ZoA FAHE
e FAA AZAsd WE (Vector)7} =W o] H]
Hdole] Wiyt i/ ue] wstel dAUSS AAl
9 P(Fig. 2). RY Xc= ANAEAAAA A
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Fig. 2. The impedance vector migration associated

with hemodialysis is depicted on the re-
sistance-reactance (R-Xc) plane, normaliz-
ed by the stature(R/H and Xc/H, in Ohms/
m). Reference values for an individual vec-
tor (thin arrow to the center of elipses) are
depicted as 50%, 75%, and 95% tolerance
ellipses (male, Italian population). Solid cir-
cles represent vectors at the start and the
end of the session. Open circles represent
vectors dafter 30 (label a), 60 (label b), 120
minutes (label c), and in the next days after
24 (label d), 48 (label e), and 68 hours
(label f). The vector lengthening during the
hemodialysis session is represented by the
bold arrow in the direction of the major
axis. The trajectory followed by vector
shortening after dialysis is represented by
segments of a path still parallel to the
major axis of tolerance ellipses. Small, ha-
tched ellipses represent the 95% confidence
of the mean, pre (lower ellipse) to post
(higher ellipse) dialysis vector displacement
in a large Italian population.
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(Fig. 3).
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2. Natriuretic peptides

Al AeEde] #AAZ WA ANP9H cGMP
of dial AFEAe, AFHRA o] 8sl] ojF
A ghol zbelry wom, AFEASE “*7’6?]
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BNPE FHAdolA 4= ¥ (pressure over-

load) 2§33} (volume overload)Oﬂ Hh-g-3} o]
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RO/Rt 1.05 T . T y r r y
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’ Dry weight point:
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Fig. 3. Changes in calf extracellular resistance (R0O/
Rt) during dialysis as recorded by conti-
nuous intradialytic calf bioimpedance spectro-
scopy. The RO/Rt curve reflects changes in
calf extracellular volume (ECV) during ultra-
filtration. Flattening of the curve occurs when
all excess ECV has been removed from the
calf and calf resistance remains stable for a
defined time span (here 20 min) despite
ongoing ultrdfiltration. The body weight at A
is considered the individual dry weight. A,
beginning of curve flattening, B, 20 min after
beginning of curve flattening.

Dl

At 71 RAe B FAAAS wAct? A7
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T =59 5]‘/} wRIARA R AR A e Bg 8
wale Aoz mat (Fig. 4).

3. Blood volume monitoring (BVM)

HD% ﬁléﬂﬂ BVM< Alt@ 3= AL ECFe

% (Vascular refilling rate)
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Fig. 4. Box plot of BNP levels (A) pre-HD and
(B) post-HD for three hydration groups
by IVCD. "p<0.05 versus underhydration or
normohydration.
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Fig. 5. Actual Crit-Line print out sheets showing
typical percent blood volume (BV) reduc-
tion and absence or presence of postdialytic
vascular refilling in graphic form (A) BV
reduced by 16%, no postdialytic vascular
refilling, (B) BV reduced by 12%; clear—cut
postdialytic vascular refilling, (C) BV re-
duced by 6%, no postdialytic vascular re-
filling. The vertical axis represents a %
change in BV while the horizontal axis re-
presents dialysis time in hours.

axe AAF B —

FEdEHe] A Egol €& Rusty Qirh
Rodriguez &< HD & o] 743y HDF
ANRZSFGE AFAA Frheh Zo] T} A
gxpe] AR EH B 2 AAS AA Efo] 2

< RausgtH? (Fig. 5, Table 1).
4. Inferior vena cava diameter (IVCD)

Cheriex 57 HD¥ stid9 =74 (IVCD)o] %
Al 2 A JRAAVT 258 R
I, 714 IVCD7F 11 mm/m® °olel7v F71A
37]e] H3l IVCDS A F4E&  (Collapsible
index, CD°] 40%°l3tA] AFEAchd-& &4 AU,
%7]A] IVCD7}F 8 mm/m” Wlgte]a CI7F 75% o]
Al AFEASYE & 5 Aok S

Ty HDEAR A IVCDe A7 W
o, 71, F5A, Az A glo] dnkl
o] doleld AR ol &3 UAF WAl
HEH A Fgol BAVE HH, FHARLY oA glo
v AR (right-sided heart failure)Al IVCDA}
go] olfe ol EAZ Av|Ec® Y, w3 Fuy
29| HAREFHPJoT ODE IVCDE =
AZke] el whe} IVCD7Y 27186t A3 Hojlnz

HD¥ ul2 IVCDE SA T 4§ dATHA- o7
2 Wg 5 dg?

5. Clinical assessment

Table 1. Assessment of Dry Weight Based on Changes in Blood Volume, Postdialytic Vascular Com-
partment Refill and Symptoms of Hypovolemia

Blood volume reduction

Postdialytic vascular refill

Symptoms of hypovolemia/

postdialysis fatigue Dry weight change

Yes No
Yes No
Yes Yes
Yes Yes
No No

No No

Yes Revise up’
No Revise down
Yes Revise down '
No Revise down

‘In some of these patients a decline in blood volume was noted during the observation period for post-

dialytic vascular compartment refill.

TAChleumg dry welght in these patients requires individualizing dialysis treatments by changes in blood flow,
duration of sessions, ultrafiltration modeling, monitoring of oxygen saturation, and the use of colloid

solutions
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6. Others

o] E¥e WHO AMZFEFAA AAAZHI o
AEAg2Le] AR Fo] o] AT ‘FI’/‘}'?:]—'% %La
At oA FS body mass index®] &
o& A A4, o] F4L BIACIAS TBW 3}

Table 2. Clinical Score of Volume State

Clinical score of volume state

Symptoms of hypovolemia

Thirst directly after HD -1
Sympt. hypotension, position change -1
Sympt. hypotension, requiring saline infusion -2
Muscle cramps, moderate (calf) -2
Muscle cramps, severe (calf) -3
Limpness/tiredness between dialyses -3
Dizziness between dialyses -4
Sympt. hypotension, vomiting -6
Indication of euvolemia
Absence of symptoms given in this table 0
Symptoms of hypervolemia
Blood pressure increase during UF +2
Pretibial edema, weak +2
Chronic coughing (new) +2
Dyspnoea at rest, recumbent +2
Pretibial edema, severe +3
Dyspnoea at rest, one cushion +3
Dyspnoea at rest, two cushions +4
Dyspnoea at rest, sitting +6

Abbreviations - HD, hemodialysis;, UF, ultrdfiltration
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