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Immediate Effect of Hemodialysis on Pulmonary Function and
Bronchodilator Response in Patients with Chronic Renal Failure

Ho Seok Jeon, MD., Yang Deok Lee, MDD,
Yongseon Cho, M.D., Min Soo Han, M.D.

Department of Internal Medicine, Eulji University School of Medicine

Background : We hypothesized that there was a relationship between body weight change and
bronchodilator response (BDR) in patients with chronic renal failure (CRF) on hemodialysis (HD). Several
mechanisms such as pulmonary edema due to water retention or increased permeability of alveolar
capillary may play a important role in pulmonary function impairment and bronchial hyperresponsiveness in
patients with CRF on HD. But, no studies have been published concerning BDR in patients with CRF on
HD. This study was aimed to know the immediate effect of hemodialysis on pulmonary function and BDR
in patients with CRF on HD.

Methods : This study included 30 patients with CRF on HD. We collected data including age, sex,
height, pretibial and pedal pitting edema, interdialysis weight gain, postdialysis weight loss , underlying
diseases, duration of HD, FEV), FVC, FEV)/FVC, and BDR before and after HD.

Results : Interdialysis weight gain of the patients was 3.4+1.0 kg, and postdialysis weight loss was
3.220.7 kg. Before HD, FEV,;, FVC, and FEV/FVC of the patients were 89+22%, 86+19% of predicted,
and 8710 %. After bronchodilator inhalation, these parameters were changed to 95+22%, 90+19% of
predicted, and 88+9% respectively. BDR was positive in 15 patients. After HD, FEV);, FVC, and
FEV/FVC of the patients were 100+23%, 94+18% of predicted, and 88+11%. After bronchodilator
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inhalation, these parameters were changed to 102+23%, 96+18% of predicted, and 89+8% respectively.

BDR was positive in 9 patients.

Conclusion : First, HD increases FEV;, FVC, and FEV/FVC but little affects BDR. Second, there is no
correlation between postdialysis weight loss and increases in FEV;, FVC, and FEV/FVC after HD. Third,

there is also no correlation not only between interdialysis weight gain and BDR before HD but between

postdialysis weight loss and BDR after HD. (Tuberculosis and Respiratory Diseases 2004, 56:77-84)

: Chronic renal failure, Hemodialysis, Bronchodilator response.
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| A
sulfate 120 pg® 23] &) Fo Ay

71 PSN 120 hollow fiber dialyzer
(Baxter, USA)E A543, #7534 ML3500
(MicroLab, USA)E /\F%O}Oi Al&YstaiTt.
FEV/FVC7F 70% o]2Feli FVC7h o3¢
80% wWHl A5 A #AIsHelE FEVY/
FVC7F 70% vulRko]al FEV o] o &2 80% W

el A5 A AVl E Aostda 7]
HAGGA FY F FEViol 71AA<] 12% o]4
S7Vehe ASE Z1BAGGA A dek 9ol Sl
= Aoz Attt

ZAARE SPSS SAAME EZZI13(Window$

ver. 80)% o] &3ste] Ho| H|WE paired t-test
2 74&»3]_03 th A]—z]-:v‘/_}yq]:
test®} Spearman’s correlation test® 753
p@tel 005 HEl A92 EAGHOE Folstt
W Ao,

Pearson’s correlation

1. oie At

e E2t 308 T HAE 127(40%), oAbe 187

(60%)ol o, A& 50+13M Stk & 5 28
o A= F=HaI5%), 1¥
A3H19), IgA A5

<! , o
N1AAge] dglont, 2%el @x}% Canana
d9lo] Buke S AAABS T 5 Y
(Table 1).
2. oAt 474
o’ A 0% 71+ 163+8 cm, FA7IH
37s21d0I90E, BEe FARN AFE,
ol A3 Fol AZ, FARY F AFRAE
Zv2y 34410 kg, 588+9.3 kg, 55.649.3 kg, 3.2+0.7

kgo]AtHTable 1).

3. H7|lsdAl

i Bt 309 9] el EA
FVCE Zr7t o329 89+22%, 86+19%, 87+10%
siom, 1518 o] Safoll A 7] A Ao YRS
= Holth "Ry § @A=e] FEV, FVC
FEV/FVCe 742} o549 100+23%, 94+18%,
88+11%= HAEA Ho| uvla] Fos Z717) ¢

93(Table 2), 95 2] 3Hapo A 7] @A B4 A] o <k
REou dAFA 5 ATHa E9
% FEV,, FVC, FEV//FVCY %7} Alo]e]

Jral glolh BOEA A3 Fo B

A FEV,, FVC, FEVY/

010
o

o 1x T

rol
o>

e
o,
X
r

12
0%

X
=

It
1%

5
ro
ol
o

£
o2 rf
o,

Ju

fonet tlo m H0 Ho dm o

N
m _—
4 =
X,
Lt

ox
2

4 o

o 12
e
2
1%
)
24

14
ox
N
o
=
e

19
T,
o

i)

12

-
)
i
D)

o> Hm ok

fe oo g 1x
i
X
rlr
5
o 32
gk
2
—mt
1%
s
N
rJ
Y
i)
o
2

e

2 oo
=

=

S

o

@

o,



— H. S. Jeon, et al —

Table 1. Demographics of patients studied

Putient Age o Height WG PWL' Underlying HD'
yr cm kg kg disease yr
1 51 M 176 5.3 25 hypertension 5
2 48 F 163 32 30 DM 3
3 48 M 170 50 41 DM 5
4 65 F 158 2.8 3.1 DM 4
5 63 F 150 3.2 31 DM 5
6 73 M 180 3.7 3.2 hypertension 10
7 42 F 160 36 3.3 DM 2
8 29 M 175 2.3 18 IgAN' 6
9 34 M 170 40 3.7 hypertension 7
10 73 M 158 34 34 DM 1
11 64 M 161 4.3 29 DM 1
12 60 M 158 26 24 hypertension 1
13 63 F 158 48 47 DM 1
14 35 M 168 1.3 16 - 1
15 66 F 160 5.2 4.0 DM 2
16 46 F 155 46 4.2 DM 3
17 47 M 174 3.3 3.0 hypertension 4
18 34 F 158 14 2.5 DM 4
19 36 F 158 3.1 3.2 DM 4
20 34 F 160 2.8 2.8 DM 3
21 45 M 177 3.1 2.8 hypertension 1
22 29 M 174 3.1 3.1 GN' 4
23 53 F 160 3.0 2.7 PCKD"™ 2
24 47 F 150 24 24 hypertension 6
25 50 F 159 3.6 3.7 hypertension 2
26 69 F 155 40 40 DM 5
27 61 F 157 24 3.2 DM 5
28 45 F 158 2.9 29 hypertension 5
29 44 F 156 3.1 3.2 hypertension 4
30 49 F 165 45 4.0 - 5

Mean+SD 50£13 163£8 34%1.0 3.2x0.7 3.7+2.1

“interdialysis weight gain, ' postdialysis weight loss, ¥ years of hemodialysis, Sdiabetes mellitus,
"TgA nephropathy, "glomerulonephritis, ““polycystic kidney disease
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Table 2. Pulmonary function tests pre-HD" and post—HD+

FEV,' FVC FEV/FVC
before BD'  after BD'  before BD after BD before BD after BD
pre-HD 89+22 9522 8619 9019 87+10 88+9
post-HD 100423 102+23 94+18 9618 88+11 898
D <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Results are expressed as meantSD and except for FEV/FVC (actual %), FEV; and FVC are
expressed as % of predicted values.

p values correspond to paired t-tests.

“before hemodialysis, " after hemodialysis, * forced expiratory volume in one second, Sorced
vital capacity, "before bronchodilator, Tafter bronchodilator

Table 3. Bronchodilator response pre-HD" and postfHDJf

% change FEVft % change FVC
pre-HD post-HD P pre-HD post-HD b
Mean +6.2 +2.4 +4.8 +1.3
(SD) 63) 70 00 @) (52) 00

% change FVC and % change FEV; indicate the percentage change from baseline after each
bronchodilator inhalation.

p values correspond to paired t-tests.

“hefore hemodialysis, " after hemodialysis, ¥ forced expiratory volume in one second, $orced
vital capacity

old IAEL VAL Ge] Ams}t FAOl HEH g9 Bats WA A . Ziduka 5°
fEARE WAEY, Ao 79 e fAtellM F < RN St A Aldd A Fol v
Hojup AFoldea 22 Adideys Fow Byt of#f ek A FEgh FEAF g 3t
s Ao A AR-Fol AR ThaL ol E3E R

AR eR AR Ue SAES dY Fol= FVC7F S7kH0] 71=A%e] #age Al
A% Axas, @759 Wets AT, At /\}3}‘3&1 FAo] AN Aol AAHE 7]
25l 7L dnkth Barzbe] uhe} ofghe] A} Ax-el S717F Skste]l sl Aol A
ol ot dnukdoR Hx Fr]o] Aste} At S AAMEFITh Herrero 5 9lal@l owl $kxt
Zeo o] 93 Ao dHA YU H7) sollM= wHdARl He] AiEtR ]letel 9] &
Ao dARAS W2 o] Ago= 3 7HA Abgol gastAl Hr odat o] wgAlFHe
71l olste] H7w Aot T1mH v dAd 2 AR S = fAelA #@7)ed 71
T S, A7IFre] dfMow A 7jdA ARl A gk g7k Bz Qlev dxzkA &
Aol EAshd obH A | dA I ST HEAS W= SAEAA TR A g
G4t dAFA AT A, Fe 4 e A7k Bk glo] olol ARES R
slgtote] Joaddel SE nE glo] ol FRor doaFAS T gle 0% e



ul
=

AsHa9 FEV,

5
T

q

A
A

=
-

ol
ol

3
=

X

1

o we ArsodE AN e

B Al

— H. S. Jeon, et al —

des ATwstet 7]aA Al o

BN
o
ﬁo

Bl

ofi
oo

Sy

o
50

FA B

o

]

g}

54, &

AR2E

1

o
w

of o

3
=

]

= o
=

o

=
=

a4

)

o

L

L

o] &2zt o

Aol A

33X

£

bR

ol

}

ko]
hsd

K

L
T

Ao
A8l o)

11t
A
o

o

L

o

7]

ofu 1%}
FEV,, FVC, FEV/FVC, 7]

o}

FE R ATHsES} TjEA Al o

< 492 AAA A5, 9

g2t 5
309
A H7s

L

.

oA 37idvitt Aldg @3 A, TIBC(transferrin
5

iron binding capacity), %]

Al
T

_
jent

!

of, 1782 A4 H7lse Hol

€

A

Myers 57¢] <Atel] ]

o
.

1
o Zx|]  100+23%,

A1 d FEV,, FVC

2] 9] 89+22%, 8619 %
22

T

p

o}
9] FEV,, FVC

=

=

=
=
=

Zd
o

= 3
TR

Aolzh

[¢)

L

IEREEE R
AR 7]

L

<3

o

# 7]

o,

747} o] Fo) XA ¢kokt}. Ferrer 5

Do) Aol A ¢} wl

o
Sk

=
3%

[e]

]

H]&o]
HAAE o] Fol A A ot 7| A H A S|
t:il— oz

b %

Aol
o

£

3
=

94+18% .

FEV,3}

5
T

7T
Wk
5
el

A

[¢)

7HA 2

ZH

0

eyl
o)
w

7E7h A

=
o

ol

FVCe

7}

L

.

2 714olg

!

A71s &



— Hemodialysis and bronchodilator response —

z =
AR F A7) FEAT AT 7]
A A v wgEe] RERARL g

o gkl 3481 3] 4] 1990;39:228-36

2. Zarday 7, Benjamin J], Koerner SK, Veith
FJ, Gliedman ML, Soberman R. Effects of
hemodialysis and renal transplantation on
pulmonary function. Chest 1973;63:532-5

3. Stanescu DC, Veriter C, De plaen JF, Frans
A, Van Ypersele de Strihou C, Brasseur L.
Lung function in chronic uraemia before and
after of fluid by
haemodialysis. Clin Sci Mol Med 1974;47:
143-51

4. Foley RN, Parfrey PS, Harnett JD, Kent GM,
Martin CJ, Murray DC, Barre PE. Clinical

disease

removal of excess

and echocardiographic in patients
starting end-stage renal disease therapy.
Kidney Int 1995;47:186-92

5. Conger JD, Hammond WS, Alfrey AC,
Contiguglia SR, Stanford RE, Huffer WE.
Pulmonary calcification in chronic dialysis
patients. Clinical and pathologic studies. Ann
Intern Med 1973;83:330-6

6. Milliner DS, Zinsmeister AR, Lieberman E,
Landing B. Soft

patients

tissue calcification in
pediatric with
disease. Kidney Int 1990;38:931-6

7. Matsuo T, Tsukamoto Y, Tamura M,

Hanaoka M, Nagaoka T, Kobayashi Y,

end-stage renal

10.

11.

12.

13.

14.

15.

. Craddock PR, Fehr ],

Higashihara M, Yokoyama H, Saegusa N.
Acute respiratory failure due to “pulmonary
calciphylaxis” in a maintenance haemodialysis
patient. Nephron 2001;87:75-9

- e AR 29 e BEE

THA} 5 2001.
Brigham KL,
Kronenburg RS, Jacob HS. Complement and
leukocyte-mediated pulmonary dysfunction in
hemodialysis. N Engl ] Med 1977,296:769-74

Craddock PR, Fehr J, Dalmasso AP, Brigham
KL, Jacob HS. Hemodialysis

leukostasis

leukopenia.
Pulmonary  vascular resulting
from complement activation by dialyzer
cellophane membranes. J Clin Invest 1977;59:
879-88

Walker JF, Lindsay RM, Sibbald W], Linton
AL. Blood-dialyzer interaction : hemodynamic
manifestations in an animal model. Artif
Organs 1984;8:329-33

De Broe ME. Haemodialysis-induced hypo-
xemia. Nephrol Dial Transplant 19949 Suppl
2:173-5

Bazzi C, Amaducci S, Arrigo G, Colombo B,
Moreni E, D’Amico G. Bronchial responsi-
veness in patients on regular hemodialysis
treatment of very long duration. Am J Ki-
dney Dis 1994;24:802-5

Herrero JA, Alvarez-Sala JL, Coronel F,
Moratilla C, Gamez C, Sanchez-Alarcos JM,
Barrientos A. Pulmonary diffusing capacity
in chronic dialysis patients. Respir Med
2002;96:487-92

Romaldini H, Rodriguez-Roisin R, Lopez FA,
Ziegler TW, Bencowitz HZ, Wagner PD. The

mechanisms of arterial hypoxemia during



— H. S. Jeon, et al —

hemodialysis. Am Rev Respir Dis 1984;129:
780-4

16. De Backer WA, Verpooten GA, Borgonjon

DJ, Verniere PA, Lins RR, De Broe ME.
Hypoxemia during hemodialysis : effects of
different membranes and dialysate compo-
sitions. Kidney Int J, Marshall EH. Cardi-
opulmonary events during hemodialysis

effects of dialysis membranes and dialysate
buffers. Am J Kidney Dis 2000;36:130-9

18. Zidulka A, Desas PJ, Milic-Emili J, Antho-

nisen NR. Pulmonary function with acute

loss of excess lung water by hemodialysis in

patients with chronic uremia. Am ] Med
1973;55:134-41

19. Myers BD, Rubin AE, Schey G, Brudrman I,

Pokroy NR, Levy J. Functional characteri-
stics of the lung in chronic uremia treated
by renal dialysis therapy. Chest 1975;68:
1914

20. Ferrer A, Roca ], Rodriguez—Roisin R, Lo-

pez—Pedret ], Revert L. Bronchial reactivity
in patients with chronic renal failure under-
going haemodialysis. Eur Respir J 1990;3:
387-91




