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Dysfunction of Autonomic Nervous System in Patients with
Chronic Obstructive Pulmonary Diseases
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Chang Jin Shin, M.D., Choong Ki Lee, M.D., Jin Hong Chung, M.D.,
Hyun Woo Lee, M.D.

Department of Internal Medicine, College of M edicine, Yeungnam University, Taegu, Korea

Background : Neural control of airway function is through parasympathetic, sympathetic and non-adrenergic,
non-cholinergic mechanisms. The autonomic nervous System controls the airway smooth muscle tone,
mucociliary system, permesbility and blood flow in the bronchial circulation and release of mediators from the
mast cells and other inflammatory cells. The cardiovascular and respiratory autonomic efferent. fibers have a
common central origin, so altered cardiovascular autonomic reflexes could reflect the altered respiratory auto-
nomic status. Therefore, we performed this study to assess the autonomic abnormality and determine the corre-
lating factors of severity of autonomic neuropathy in patients with chronic obstructive pulmonary disease
(COPD) using easily reproducible cardiovascular autonomic reflex function test.

Method : The study included 20 patients with COPD and 20 healthy persons obtained on Health Promotion
Center in Yeungnam university hospital. All the patients had history and clinical features of COPD as defined
by the American Thoracic Society. Any patients with myocardial ischemia, cardiac arrythmia, hypertension,
central or peripheral nervous system disease, diabetes mellitus, or any other diseases known to produce auto-
nomic neuropathy, has excluded. The autonomic nervous system function tests included three tests evaluating
the parasympathetic system and two tests evaluating the sympathetic system. And also all subjects were sub-
jected to pulmonary function test and arterial blood gas analysis.

Results : Autonomic dysfunction was more commonly associated with patients with COPD than healthy per-
son. The parasympathetic dysfunction was frequent in patient with COPD, but sympathetic dysfunction
seemed preserved. The severity of parasympathetic dysfunction in patients with COPD was correlated with
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the degree of duration of disease, smoking, reductions in the value of FEV, and FVC, and arterial hypoxemia
but no such correlation existed for age, type of COPD, FEV,/FVC, or PaCOs.
Conclusion ; There is high frequency of parasympathetic dysfunction associated with COPD and the

parasympathetic abnormality in COPD is increased in proportion to severity of airway disease. In COPD,

parasympathetic dysfunction probably does not the cause of disease, but it may be an effect of disease progres-

sion. (Tuberculosis and Respiratory Diseases 1999, 46 : 317-326)
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Table 1. Normal, borderline, and abnormal values in tests of cardiovascular autonomic function

Normal Borderline Abnormal

Parasy mpathetic nerve function test

HR to valsalva(valsalva ratio) >1.21 1.11-1.20 <1.10

HR variation during deep respiration >15 11-14 <10

(max-min HR : beats/min)

HR to immediate standing(30 : 15 ratio) >1.04 1.01-1.03 <1.00
Sympathetic nerve function test

BP to standing (fall in systolic BP) <10 11-29 >30

BP to handgrip(Rise in diastolic BP) >16 11-15 <10

*Ewing DJ, Clarke BF : Diagnosis and management of diabetic autonomic neuropathy. Brit Med

285 : 916, 1982

Table 2. Lung function of subjects

Lung function Control COPD
n 20

Age(years) 53.9+45 60.4 +94
Heights(cm) 163.9+6.2 165.1+7.0
FEV(%) 1184 +13.6 46.9+17.7*
FVC(%) 111.4+11.1 61.9 +20.6*
FEV,/FVC(%) 106.8+18.9 59.0 +£10.1*
PEFR(L/S) 74+1.3 28+1.2*

T AEE 2017] A3 obY 10A1%E 114] Ajojo)
MR A9Ech. AeA%  HAR=  Ewingd
Clark® 9|3 W& AMgalon, Razgtas A
T Valsalva 7] §<t9] 7}3 #& R-R 7139 o
¥ Valsalva 7] ¥ 714 71 R-R 2t7e] ulg U
Bl Valsalva ratio, 189 63]9] A3§A] Ao
AEret Ha g sjo), 29 gt} 24
doid o 158K Auts Ze I 290 by e
R-R2170) tigh 304 Auts &2 1 =99 )3}
2 R-R7t7 <] v1& Yehfi= 30 : 15 vle] 371x)2
AR T, 22 Ak F9 Ut v Qo
A& v F371949] 87 A%, A&Hos 2yg
q &371%e F7te A 53 e 2744 Az
Btk dold & £E7I9ke 130 2389

i, Ao FHE F W 2859 A7 &
$4719¢ &334t (Table 1).

EE tllA A w75 HAHE AAsigon
FA FUE 1A B4 8 AT

g4

HETS] BF Yole 53.9+3.94L Y HA4
A 27 60.4 944901, FEV, 3 FVC,
FEV\/FVC, PEFR 2% 7H4 sjdA s2dg iz
A f-2l3}A Relt}(Table 2).

THFIE 7I7H 10 olAe] 64, 54 10W
o] 53, 5 o|3l7} 9T} WA A WP
A 209) F 737 SM71F oI, 785} nA
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Table 3. Results of autonomic function test in COPD

Sympathetic function Parasympathetic function
. Fall in systolic  Rise in diastolic Standing Valsalva Respiration
Subjgcts n . . . .
BP on standingBP on-sustairied 30 : 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
COPD 20 4.50£6.38 11.00£8.20 1.04 £0.03** 1.12 £0.04* 8.65+3.23**
Control 20 350+4.89 10.00+6.48 1.09 £0.05 1.26£0.17 16.15+6.84
Values are means +SD
*p<0.05, **p<0.001 compared with control
Table 4. Autonomic function test in relation to emphysema and chronic bronchitis
Sympathetic function Parasympathetic function
. Fall in systolic  Rise in diastolic Standing Valsalva Respiration
Subjects n ) . . .
BP on standing BP on sustained 30 : 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
Emphysema 7 4.29+5.35" 11.43+8.99! 1.05+0.03"" 1.10+0.66"" 857+2.50™"
Combined 6 9.00+6.32' 11.66+5.16' 1.04+0.04' 1134004 7.83+3.55™
Chronic
bronchitis 7 8.57+6.90 10.00+8.16 1.03+0.05* 1.15+0.02°  9.43+257
Control 20 3.50+4.90 10.00£6.49 1.10+0.06 1.27+0.17 16.15+6.84

Values are means +SD
*p<0.05, **p<0.001 compared with control
+ NS compared with chronic bronchitis

71#A 4, 67t EFHINU

ohy g4 A AT ERFAreld] A=Al
7 ANV 2RAA 715 A e @ xhel7t i
oy A HH4 HAY BATY PPN 7T
A} 3714 B BT fofdhA wekth(Table 3).

W71E5 D4 Z1BAGA W AAA T1seld
& APAA 5 FE BF UERTY FolF Ao
7b e, B ARG H71F EAAtellE
o3 zlole Tk FaAAE V%S FT EF
oA bz Hla folatAl Bekeut, A 71EA
Q3 Hr1E FxRAleldE fR zelrh AT
(Table 4).

Uolo] ma A&7 71eHARE 2AAE 715
223 2]z} giglen, 5541 ol &7 HlwLs3

& g= xjo|7} figith ¥ 715 Tl
vla folstA wgkey 55418t o BluEAE
= ol wE ol gilth(Table 5).

Fztel A AR 715 dEEH Atel7t
glglem, 20 pack years °o|&lZ® B|AEHE W=
apol7h GIQTH. FIAAAE 715 dERT Histy
frelslA Wski, 20 pack years o[} 3} ¥lus}
A& #, 30 pack years o]l FollA FRAAI%
o7t of AsHAtH(p<0.05)(Table 5).

FFEEF 717 wE BAle 2gAA 71Fe BE
gz 2olrt glglen, EFEY A&vIZkel 5
ol HlwEYE W Ao|7t YU 1Y F
ARANA 7S BERT vE foshl wes,
FFTY A& 71700) 5 olakTe Hlgted 101
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Table 5. Autonomic function test in relation to age of subjects and duration of smoking

Sympathetic function Parasympathetic function
Subjects Fall in systolic  Rise in diastolic Standing Valsalva Respiration
BP on standing BP on sustained 30 ® 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
Age(year)
>65 5 8.00+5.00! 16.00+1090" 1.02+0.03" 1.10+055" 8.00+4.63""
55-65 10 7.00+£6.74' 15.00+7.07* 1.03+0.03" 1134004t 870+2.94™
<55 5 8.00+4.47 12.66 +8.94 1.07 £0.03 1.13£0.04" 9.20+2.77
Control 20 3.50+4.89 10.00 £ 6.49 1.09 £0.55 126+0.17 16.15+6.84
Age(year)
>65 7 5.71 £5.34' 11.14 +6.48' 102£0.03* 1134003 9.70+3.80"
55-65 9 8.88+7.81' 1200+£7.07'  1.04+0.04"" 1114003 6.75+2.76™"
<55 4 7.50+5.00 12.50+9.57 1.07 £0.00 1.13+0.05° 10.83+1.16
Control 20 3.50+4.89 10.00+6.49 -1.09 +0.55 126017 16.15+6.84

Values are means +SD
*p<0.05, **p<0.001 compared with contro]
t NS, $ p<0.05 compared with group of below 55 years and group of smoking below 20 pack years

Table 6. Autonomic function test in relation to duration of disease

Sympathetic function Parasympathetic function
Subjects N Fall in systolic Rise in diastolic ~ Standing Valsalva Respiration
BP on standing BP on sustained 30 : 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)

>10 6 5.00+8.36' 11.00+8.36* 1.04+023" 109+ 0.05"* 8.66+2.80"!
5-10 5 8.00+4.47" 11.00+5.47! 1.06+0.02"  1.13+0.04°* 1040+1.52""
<5 9 8.89+6.02 11.66+10.00 1.03+0.04 1.15+0.02° 7.67+£3.97"
Control 20 3.50+4.89 10.00+£6.49 1.09 £0.55 1.27+£0.17 16.15+6.84

Values are means +SD
*p<<0.05, **p<0.001 compared with control
t NS, 1 p<0.05 compared with group of below 5 years duration

A TN REFNE For o AseH(p<0.

05)(Table 6).
H71%s AV 22479 34 FEV,9) diskd o
Fa3 xpolz} gilen] FEV, 9] o237} 40%0)
%, 40% oA 60%, 61% X 80%<! 2z} FAtolo]
E @ 2ol7t itk FVC 4] =23 2jo)

7b fl%len & 55%u]Rl, 55%c)M 65%,
71%14 80% < EAtele] Rol= @it Lmzral
7 7159 Z¢ FEV, € FVC 2% COPDZo| tj
&l vsf Fo5pA Wkn FEV, o] ej&x)9) 61-
80% < o ui3te] 27} 40% olall Fol(p
<0.001)(Table 7), FVC& &9 71% oA
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Table 7. Autonomic function test in relation to FEV, and FVC of subkcts

Sympathetic function Parasympathetic function
Subjects N Fall in systolic Rise in diastolic Standing Valsalva Respiration
BP on standing BP on sustained 30 : 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
FEV,(%pred)
>40 7 5.71+5.34" 12.85+755'  1.05+003" 1.09+0.02"" 800+2.64™
40-60 8 750+7.07" 15.00 £7.55' 1.04+0.04" 1.13+005" 887+3.04™'
61-80 5 10.00 £7.07 12.00+8.36 1.03£0.04 1.16+£0.02° 9.20+4.65
Control 20 3.50+4.89 10.00+6.49 1.09 +£0.55 1.26 +0.17 6.15+£6.8
FVC(%pred)
>50 7 5.71 +£5.34! 14.28+7.86'  1.03+003" 1.09+002"* 7.14+247"
50-70 5 8.00+8.36' 10.00+7.07"  1.04+004" 112£006" 9.60+2.30™
71-80 8 8.88£6.00 11.11 +6.00 1.04 £0.04° 1.18+0.08 10.11 +4.40°

Control 20 3.50+4.89 10.00+6.49

1.09+0.55 1.26+0.17 16.15+6.84

Values are means + SD
*p<0.05, **p<0.001 compared with control

+ NS, 1 p<0.05 compared with group of FEV, 61-80% and of FVC 71-80%

Table 8. Autonomic function test in relation to FEV,/FVC of subjects

Sympathetic function Parasympathetic function
Subjects . Fall in systolic  Rise in diastolic Standing Valsalva Respiration
BP on standing BP on sustained 30 : 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
>5b 8 5.00+5.34! 13.75 +7.44" 1.03+0.03"" 1.09+0.05"" 862+2.66™
55-65 7 7.14 +755! 11.57 +6.90! 1.05+0.04"" 115+0.02" 9.00+3.12™
<65 5 6.00+4.07 11.00+8.36 1.03+0.04 1.13+0.03° 8.20+4.65"

Control 20 3.50+4.89 10.00+£6.49

1.09£0.55 1.26 +£0.17 16.15+6.84

Values are means +SD
*1<0.05, **p<0.001 compared with control

+ NS, compared with group of FEV,/FVC above 65mmHg

80% Q1 ol dAZx9l 50% s TR FuzHAl
7 Aozt o) AsktH(p<0.05)(Table 7). FEV./
FVCol wg A7 7153dde 2gA3 7154
A% COPDEs} dizFAleld] ztolzt gigled,
FEV,/FVC7} 55%0i%}, 55%°l* 65%, 65%°l
Al ZAtelel umigle zbel figith. 2y Fa

247 7% COPDEA tizzdl Hlsh #2l3HA
wotor} FEV,/FVC7t 55% 1t 55% A 65%,
65% o)A+l FAtele] xteolE iUtH(Table 8).
FHYE AnEg wE 2EA7R VisdRE 2
AA 7% A% COPDZAM tizz# fol¥ &
o7} gigle™ FHY Abagto] 60mmHg o3l
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Table 9. Autonomic function test in relation to PaO, and PaCO, of subjects

Sympathetic function Parasympathetic function

Subjects Fall in systolic  Rise in diastolic Standing Valsalva Respiration
BP on standing BP on sustained 30 ; 15 ratio ratio (bpm)
(mmHg)  handgrip(mmHg)
PaO,(mmHg)
=60 8 6.26 £5.17" 1250+8.86' 1.04+0.04" 1.09+047"% 7.25+255""
<60 12 8.33+7.17' 11.33+7.17 1.04 £0.03 1.14+0.03° 9.58+3.39"
Control 20 3.50+4.89 10.00+6.48 1.09 £0.05 1.26+0.17  16.15+6.84
PaCO,(mmHg)
>45 11 6.36 £5.04' 13.63+9.24"  1.03+0.04" 1.11+0.04"' 872+3.58""
<45 9 8.80+7.80 10.88+6.00 1.04 £0.03" 1.14+0.03° 855+296"
Control 20 3.50+4.89 10.00+6.48 1.26+0.17 16.15+6.84

1.09 +0.05

Values are means - SD
*p<0.05, **p<0.001 compared with control

t NS, I p<0.05 compared with group of Pa0, below 60mmHg and of PaCO, below 45mmHg

T o3l F& vuEAE WE PPN §ol
Aols itk Tl RagAlA sise izl
HlE frofatA s Adglen) FHE AbiaRglo]
60mmHgo|4<¢! #3 v ¥ of 60mmHgolsle!
M FaPAF ezt o Asth(p<0.05)
(Table 9). TUY olatalers £4lo) W =1g417A
715N E 224 7159 3¢ COPDEH =z
Abele] ztol7h gilon, FHi¥ olilaleta ¥<lo
45mmHgol3lQl #3} 45mmHgol4}] FAloldl%
A& 2ol7t QiU FmgAA 7% COPDZ
ol izl ulst folatA Base] Yo,
TUE oldsgta E<to] 45mmHgolsldl 23
45mmHgol 49l FAlolols fa# Aol gt
(Table 9).
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