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Bronchial Hyperresponsiveness in Chronic Renal Failure Undergoing Hemodialysis

Young Sil Hwang, M.D. and Dae Suk Shim, M.D.

Department of Internal Medicine, Gyeongsang National University, Chinju, Korea

Background: Cardiogenic pulmonary edema increases nonspecific airway responsiveness in
humans and animatls. Increased extravascular lung water from overt pulmonary edema to subclinical
interstitial edema is a common finding in patients with chronic renal failure. Several studies carried
out to assess pulmonary function disturbances in this condition have documented a reduction in
forced expiratory volume that usually reverses after hemodialysis, suggesting airway edema as the
underlying mechanism. This interstitial edema may also lead to nonspecific bronchial hyperre-
sponsiveness. We hypothesized that patients with chronic renal failure may present nonspecific
bronchial hyperresponsiveness due to subclinical interstitial pulmonary edema.

Methods: We studied 18 chronic renal failure undergoing regular hemodialysis 3 times a week
(New York Heart Association Class II) without concomittent discase. These patients were checked
pulmonary function test and metacholine provocation test before hemodialysis and same procedure
was repeated if responsive, after hemodialysis.

Results:

1) 12 out of 18 patients before hemodialysis were reactive in metacholine provocation test
(66.7%) before hemodialysis. This airway hyperresponsiveness were decreased after hemodialysis.

2) Pulmonary function was improved after hemodialysis and change in FEV, was correlated with
change in weight(r=—0.62, p<0.01).

3) There was a close correlation between log PD2 and FEFzs, which is one of the variables of
the peripheral airways(r=0.58, p<0.05).

Conclusion: We speculated interstitial pulmonary edema may play a significant role in bronchial

hyperresponsiveness and lung function impaired in patients with chronic renal failure.
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Table 1. Pupulation Studied

. Weight(kg) . Duration of
Age/S S
Patient ge/Sex (weight) moking hemodialysis(year)
1 M/50 66.4(—1.7) No 7
2 M/38 54.5(—2.2) Yes 1.5
3 F/37 55.1(—0.9) No 3
4 F/68 59.5(—1.5) No 6
5 M/64 54.7(—1.4) No 5
6 Jj60 61.6(—1.4) No 3
7 M/23 52.6(—2.4) Yes 6
8 M/34 55(—2.4) No 5
9 F/22 47(~1) No 1
10 F/36 55.8(—2.6) No 4
11 F/50 46.8(—2.2) No 10
12 M/59 54.0(—1.6) Yes 3
13 M/34 (-3) No 2
14 F/46 63.9(—3) No 0.5
15 F/55 49.7(—1.2) No 3
16 M/60 71.3(—1.1) No 1
17 F/52 52(—2) No 5
18 M/44 50.5(—2.5) Yes 1
559+6.7
Mean+SD 46.2+13. - T2,
ean+ +13.6 (=1.940.7) 3 5
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Fig. 1. Change in weight compared to change in FEV,.

FEV/FVCE ENF4F frofdt 37k i3l FEV,,
FEF;s, FEFso, FEF7sE 213t 5718 H.$lcKTable 3).
AT AF FEVI H3jo} AT H3= o3t 42

A7} JYsdehr=—0.62, p<0.01)(Fig. 1). =3 4]
Agke Vel = R E2Q) FEFs9) PDo% EAI8H
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Table 2. Effects of Hemodialysis on BHR to
Inhaled Methacholine in CRF
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Fig. 2. Effect of hemodialysis on metacholine respon-

siveness.

Patient Before After
hemodialysis hemodialysis
1 *N
2 *P(PD20=1050ug)
3 N N
4 P(PD20=1004g)
5 P(PD20=450ug)
6 P(PD20=190ug) N
7 P(PD20=1,100ug) P(PD20=1,600ug)
P(PD20=2,500ug)
N
9 N N
10 N
11 P(PD20=2,600ug) N
12 P(PD20=540ug) P(PD20=800ug)
13 P(PD20=2,500ug)
N
14 N P(PD20=1,800ug)
15 P(PD20=450ug)
16 P(PD20=450ug) N
17 P(PD20=450ug) P(PD20=530ug)
8 P(PD20=450ug) N
Positive rate 66.7%

* N; negative, P; positive

(O=abolished airway hyperreactivity after he-
modialysis, ®=diminished airway hyperreac-
tivity after hemodialysis)

Table 3. Pulmonary Function Tests before and after Hemodialysis

FEV, FVC FEF7s FEFs FEFas FEF;so/FVC FEV/FVC
(% pred.) (% pred.) (% pred.) (% pred.) (% pred.) (%) (%)
Before-HD 675+142 7405+17.8 59.8+17.0 53.4+21.6 43.6+169 72.6+30.6 957+ 79
(mean +SD)
After-HD 72.84+15.7 76.6+18.5 71.4125.0 59.3+239 53.1+24.4 79.6+36.8 99.9+10.1
(mean +SD)
P value <0.005 NS* <0.05 <0.05 <0.05 NS NS

* NS; no significant



r A
3.5 1
g 37
o)
a
Q
o]
-
2.5 4
e O
N=12
r=0.58,p<0.05
2 T Ll ml
0 0.5 1 1.5
& FEF,, (L/sec)

Fig. 3. LOG PDy Compared to FEFs.
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