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®1 FAEHREOER

All subjects Male Female
N 517 195 322
Age 56.1£12.8 58.1+13.4 5491124
BMI 22.7£3.5 22.8£3.2 22.7£3.7
Systolic BP;mmHg 131.5+24.3 13421214 129.9%25.7
Diastric BP;mmHg 85.5+13.1 85.9+12.2 85.2+13.6
Pulse Rate;/min. 75.0=13.4 73.5+12.9 75.9+13.5
Sp02;% 90.5t4.5 90.914.7 90.2t4.6
Hb;g/dl 14.41+2.6 16.1%+2.1 13.4%2.3
HbA1C;% 5.8+0.7 5.710.7 5.8+0.7
HT(%) 213/517(41.1%)  88/195(45.1%)  125/322(38.8%)
DM(%) 20/517(3.9%) 6/195(3.1%) 14/322(4.3%)
Tibetan/Ladakhi 201/316 77/118 124/198

AERILF-#)+SD THER LT,
BMI=body mass index; BP=blood pressure; SpO,=saturation of pulse oximetry;

Hb=hemoglobin; HbA 1c=glycosylated hemoglobin;

HT=Prevalence of Hypertension; DM=Prevalence of Diabetes

R2 DEBERRERR
All subjects Male Female
N 517 195 322

LVDd (n) ;mm

45.0£5.6 (394)

45.9£5.0 (145)

44.5+5.9 (249)

LVDs (n) ;mm 28.616.8(393)  29.4:52 (144)  28.1+7.5 (249)
IVS (n) ;mm 9.7+6.7(409)  10.2+7.5(149)  9.46.2 (260)
PW (n) ;mm 10.5+5.8 (407)  11.6£9.1 (150)  9.8+2.1 (257)

LVEF (n) ;%

66.5£9.3 (419)

64.849.5 (153)

67.4£9.1 (266)

Doppler echo Ppa (n) 25.81+9.9 (163) 27.2%+10.2 (46) 25.249.7 (117)
smmHg
PH(+) ;n(%) 123/498(24.7%)  36/187(19.2%)  87/311(28.0%)
MR(+) ;n(%) 5/517(0.9%) 2/195(1.0%) 3/322(0.9%)
AR®#) ;n(%) 15/517(2.9%) 7/195(3.9%) 8/322(2.5%)

FERITFESD TR LTz,

LVDs=left ventricular dimension-systole; LVDd= left ventricular dimension-diastole;

IVS=interventricular septum; PWd=posterior wall dimension;

LVEF=left ventricular

ejection fraction; TR=tricuspid valve’s regurgitation; Ppa=pulmonary artery pressure;

PH=pulmonary hypertension; MR=mitral valve’s regurgitation; AR=Aorta valve’s

regurgitation
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1 ANWT2 5 8 AL 11 ADFE 19 NOFRIERBIERZ B0 517 A0 HERN
7= 498 ADORELCMig M TIE DB FHREZHH L T\ 5,
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517
Screened
| I : |
50 467
RVH No RVH
in ECG in ECG
PH No PH PH No PH

by Echo by Echo by Echo by Echo

Exclusion of 3 valvular disease Exclusion of 16 valvular disease

ECG=electrocardiogram, Echo=echocardiograph,

RVH=right ventricular hypertrophy, PH=pulmonary hypertension

DB LD E R Z & IS T L2517 A0 9 HILER THERK
FTRERDI=DIE 50 ATh -T2, £0 ) LLBBEERIRE T 3 AOFRBEE
BRUN T T R & 38D 72 DI 11 A (22.0%) ThoTo, FLBERRAET
FENEKA R A BD R0 72 467 ADH T H LI ERE T 16 ADFRIIE
ZFR< 1L A (23.7%) (M@ MLERT R A BT,

1 DERGE S ORBERREICL SMEMEENR 7 U —Z2 THER

0~29.9 30~34.9 | 35~39.9 =40 H
0 340(68.3%) | 38(7.6%) | 31(6.2%) | 42(8.4%) 451
1 23(4.6%) 1(0.2%) 1(0.2%) 3(0.6%) 28
2 10(2.0%) 1(0.2%) 1(0.2%) 3(0.6%) 15
3 3(0.6%) 1(0.2%) 0 0 4
it 376 41 33 48 498

et A A KA A E Tl 2RO ZHEORHETH D,

Rl HEE BRI (mmHg) % 2240 0~29.9, 30~34.9, 35~39.9, 40 LA
iz 7=,

KIHH OBFIIANEOEE TH Y FEINIT ARG 0 517 ALY FpBRED 19 A

ZRUN - 498 ATk BEIGTH D,

DEXOAEREKRIR % RS 725 B oG 5N HEE B IRE O 2 E %
(0~29.9mmHg, 30~34.9mmHg, 35~39.9mmHg, 40mmHg LA Eo 4 FEIZ53 1 0)

HCHDE, AEEKRFTREZ 3 HB 2Tz U7k R CHEE it B R 23

35mmHg LA &R 7 (E RILRD e o 7,

2 AEEKRR EHEEMBIREBO ABORER
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Summary

Evaluation of the Electrocardiogram and Echocardiography Findings
of Highlanders in Ladakh

Kuniaki Suwa", Shun Nakaj ima", Motonao Ishikawa", Akiko Matsuda",
Kyoko Sato", Hisako Omori", Takashi Nakaoka", Tsering Norboo?,
Kiyohito Okumiya”, Kozo Matsubayashi”, Kuniaki Otsuka"

1) Department of Medicine, Tokyo Women's Medical University, Medical Center East, Tokyo
2) Ladakh Institute of Prevention, Leh, Ladakh

3) Research Institute for Humanity and Nature, Kyoto

4) Center for Southeast Asian Studies, Kyoto University, Kyoto

Background: Highlanders show different type of adaptation to hypoxic environment depending on the race or
genetic background. It is generally believed that hypoxic environments predispose high altitude dwellers to
pulmonary vasoconstriction. However, high altitude dwellers do not necessarily present pulmonary hypertension
(PH). It has been reported that prevalence of PH differs significantly depending on the race or genetic background.
In this study we evaluated the electrocardiogram (ECG) and echocardiography of the dwellers living in Ladakh to
assess the prevalence of PH.

Method: We recruited 838 (357 male, age=57.7+13.1years; 481 female, age=55.3+12.3years) subjects from
Ladakh (altitude; 3000m - 4800m) in India in July 2009, August 2010, and July 2011. We administered ECG and
echocardiography (TITAN" ; Sonosite, Inc, Bothell, WA, USA) to the subjects and evaluated the findings.
Estimated systolic pulmonary artery pressure more than 30 mmHg was defined as PH. We diagnosed right
ventricular hypertrophy (RVH) if the subject’s ECG met one of the following criteria: 1) Right axis deviation, 2) S
wave in I, aVL, V5-6, 3) high R wave in V1-3 in ECG. Kappa coefficient was calculated to test the strength of
agreement for RVH diagnosis in use between ECG and echocardiography.

Results: We were able to analyze both the echocardiography and ECG in 517 individuals. In remaining 321
individuals, echocardiography was not available because of their pigeon chest. According to the echocardiography
data, PH was present in 122 individuals (23.6%) of Ladakh. Eleven out of 50 subjects with RVH in ECG (22.0%)
and 111 out of 467 subjects without RVH in ECG (23.7%) showed PH by echocardiography. Kappa coefficient was
0.012(p=0.678) suggesting low agreement between the RVH criteria of ECG and echocardiography.

Conclusion: The RVH findings by ECG are not associated with PH evaluated by echocardiography in high altitude
population. A combination of ECG and echocardiography may be useful for screening of high-altitude pulmonary
hypertension.



