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Autonomic Neuropathy in Adolescents with Diabetes Mellitus
Eun-Gyong Yoo, M.D., Sun-Young Ahn, M.D. and Duk Hee Kim, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : This study is designed to determine the prevalence of cardiovascular autonomic neurop-
athy and its relationship to risk factors in adolescents with diabetes mellitus(DM).

Methods : Ninety-two diabetic patients(80 with type 1 DM and 12 with type 2 DM), ranging from
eight to 26 years of age, were studied for cardiovascular autonomic function, and the relationship to
age, duration of diabetes, glycated hemoglobin(IIbAlc), urinary albumin excretion, and the presence
of diabetic retinopathy and abnormal nerve conduction velocities(NCV) were analysed. Autonomic
function was assessed by measuring heart rate variation during valsalva manoeuvre, deep breathing
and standing from a lying position(30 : 15 ratio), and postural hypotension.

Results : Among patients with type 1 DM, 22.5% had early, 8.7% had definite, and 1.3% had severe
autonomic dysfunction, and among patients with type 2 DM, 16.7% had early, 8.3% had definite, and
8.3% had severe autonomic dysfunction. On logistic regression analysis including both type 1 and
type 2 diabetic patients, the age of the patient(OR=1.133(1.003-1.279), P<0.05) and duration of diabe-
tes(OR=1.148(1.009-1.307), P<0.05) significantly predicted cardiovascular autonomic dysfunction while
HbAlc, blood pressure, urinary albumin excretion, and presence of diabetic retinopathy and abnormal
NCV did not. The valsalva ratio was borderline or abnormal in 31.5% of patients, the heart rate
variation on deep breathing in 41.3%, the 30:15 ratio in 14.1%6, and postural hypotension in 9.8% of
patients. The valsalva ratio and the heart rate variation on deep breathing significantly predicted car-
diovascular autonomic dysfunction, but the 30 : 15 ratio and postural hypotension did not.
Conclusion : Cardiovascular autonomic dysfunction was found in 32.6% of diabetic patients and 10.8
% of patients had definite or severe involvement. The risk of cardiovascular autonomic dysfunction
increased with the patient’s age and the duration of DM. This study suggests that the valsalva ratio
and the heart rate variation on deep breathing are the most useful tests in evaluating the cardio-
vascular autonomic function in children and adolescents with DM. (J Korean Pediatr Soc 2003;46:
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Table 1. Clinical Characteristics of Type 1 and Type 2 Dia-
betic Patients

Zobat o A 46 A A6 3 20039

Table 2. Prevalence of Autonomic Neuropathy in Type 1 and
Type 2 Diabetic Patients

Type 1 Type 2 Type 1(%) Type 2(%)
Number(M : F) 80(27:53) 12(4:8) Normal 54(67.5) 8(66.7)
Age(yrs) 158+3.8 181%3.1 Early involvement 18(22.5) 2(16.7)
Age of onset(yrs) 85+3.9 127%+18 Definite involvement 7( 87) 1( 8.3)
Duration(yrs) 78+t35 58+t34 Severe involvement 1( 1.3) 1( 8.3)
BMI(kg/m’) 209+29° 25.8+4.3
SBP(mmHg) 113.2%£129 107794
DBP(mmHg) 71.2+89 74.4+10.3 Table 3. Correlation Coefficients of Cardiovascular Autonom-
HbAlc(%) 97+2.7 106+2.0 ic Function Tests

"P<0.05 vs type 2
Abbreviations : BMI, body mass index;
pressure; DBP, diastolic blood pressure

SBP, systolic blood

A FE C-peptide F=+= =5 1.0 ng/mL ©]%(1.28-3.76 ng/
mL)°IN3L, A5 C-peptide F=+ EF 2.0 ng/mL °]*3(2.35-
538 ng/mL)olom, T WHAl AFYAFE 234457
kg/m>°] AT},

mASE s 19 B 82k 145%(11/76), 28 T
32be] 36.4% (4114 FRrE o, el WeEe 13
9] 12.9%(8/62), 289] 30%(3/10)1M, AFALEE o] dL 1
o] 9.1%(8/73), 289 16.7%(2/12)914 FH=o] LSl

AEAA &A% 715834 A7 18 G 32 F 541
(675%)°1 4 Aol ot 189 (22 5%)°M% z7] A&7
Béo, TH@R7%)NNE F5E AN E (1.3%)°1 M=

@ Aanguzel A

oﬂ
ol.
=

o—r8

ts%: 0(83/)01]*1 o= X}%d%'%'%, =5
A g ATl sgetdct AAHew % ), ﬁﬁgl&ﬂl
189 325%(26/80)°14, 28¢] 33.3%
(4/12)01 4 vERt Hlel] QlojA] 7 Exbel] ztel= HolA] &
ATH(Table 2).

A&7 715o)de]l FHkE ExES FHUIzE EE U
Hoks w 13004 26 Al FolA 5 wwke] 29(7.7
0) 59 o4k 10d wwro] 11(42.3%), 10 ©l4ko] 13%(50

yollen 230 A= 4WFolA 51 o] 10 mlrke] 29 (50
/o), 10 e]e] 2% (50%)°1

A&7 71 AA S5 75_449} A 579 g
S dolry] fste] Al A 1‘301%1{— wakal v e}
71207kl onigle ARt =-0.292, P<0.05),
28 ol wakul W9k A(r=-0.769, P<0.05), AZFA At
4= wstel FEE AN (r=-0.839, P<0.01), 7184 A 54
713K (r=0.706, P<0.05) el om|le FdaAE #ZEHUT
(Table 3).

137 28 By 82 AAE oz A 22 ~E 3

ALN7 s ole

il

Type 1 DM Type 2 DM
Age Duration HbAlc Age Duration HbAlc
VR -0.206 -0.292° -0.180 -0.769° -0563 -0.338
DB -0.218 -0.013 -0.235 -0.148  -0.085  -0.839"
ST -0.005 0.011 -0.116 -0.361  -0.162 -0.676
OH -0.094 -0.151 -0.158 0.401 0.706" -0.370

*P<0.05, TP<0.01,

VR : valsalva ratio, DB :heart rate variation on deep breath-
ing, ST :heart rate variation on standing, OH : orthostatic hy-
potension

%

00 ] Type 1 DM
100 - N Type 2 OM
80

60

20

an B

VR DB ST OH

Fig. 1. Frequencies of abnormal or borderline autonomic func-
tion. VR :valsalva ratio, DB:heart rate variation on deep
breathing, ST :heart rate variation on standing, OH : ortho-
static hypotension.

A, 1%(0R=1.133(1.003-1.279), P<0.05) % %77k
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