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Table 1 Relative risk of metabolic disorders in GH deficient adults compared

with adult hypopituitary patients without GH deficiency

Metabolic disorders

Relative risk (895 % Confidence interval) *

male
(n=81)

female
(n=104)

IGT/Diabetes
Hypercholesterolemia
Hypertriglyceridemia
Obesity (BMI=25)
Fatty liver
Hypertenstion

1.81 (0.47-6.96)
1.94 (0.761-4.94)
1.63 (0.55-4.83)
1.57 (0.66-3.74)
7.06 (0.89-55.9)
0.58 (0.19-1.73)

2.31(0.28-19.2)
1.04 (0.44-2.45)
2.31 (0.64-8.28)
1.01 (0.37-2.78)

- 1.44 (0.30-6.97)

2.02 (0.24-17.1)

IGT; impaired glucose tolerance
* control ; adult hypopituitary males (n=44) and females (n=30) without

GH deficiency
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Table 2 Effect of replaced hormones on prevalence of
metabolic disorders in GH deficient adults (n=193)

Replaced hormones

Metabolic disorders none T4 GC Gn ADH

(n=10) (n=165)(n=153) (n=84) (n=35)

IGT/Diabetes 0 9 15 4 3
Hypercholesterolemia 0 58 53 25 9
Hypertriglyceridemia 0 39 35 20 7

Obesity 3 42 17 17 11
Fatty liver 0 23 20 14 8*
Hypertension 0 13 13* 2 0
Overlapping numbers of
metabolic disorders
1 3 39 32 18 6
2 0 38 39 13 3
3 0 13 12 9 4
4 0 5 1¥* 2 1
5 0 2 4 3 2

GC ; glucocorticoid
Gn ; gonadal axis
IGT; impaired glucose tolerance
* P<0.05
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Table 3 Effect of replacement doses with hydrocortisone on

prevalence of metabolic disorders in GH deficient adults {n=149)

Replaced doses of hydrocortisone (mg/day)

Metabolic disorders 0 5 10 15 20 25 30 P value
(n=40) (n=3) (n=29) (n=30) (n=41) (n=2) (n=4)
IGT/Diabetes 4 0 4 5 6 0 0 0.6491
Hypercholesterolemia 9 2 5 12 17 1 0 0.5015
Hypertriglyceridemia 5 0 3 11 13 0 0 0.2341
Obesity 14 0 3 9 15 0 1 0.9285
Fatty liver 3 0 2 4 10 0 1 0.0408 *
Hypertension 4 0 2 2 2 0 0 0.0412 *
Overlapping numbers of
metabolic disorders
1 11 2 7 6 7 1 0 0.1651
2 3 0 4 11 9 0 1 0.1965
3 1 1 1 3 6 0 ¢ 0.1908
4 2 0 0 0 1 0 0 0.207
5 2 0 0 1 2 0 0 0.916

IGT; impaired glucose tolerance
* . P<0.05
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Table 4 Effect of replaced hormone numbers on prevalence of metabolic

disorders in GH deficient adults (n=193)

QOverlapping numbers of replaced hormones

Metabolic disorders 0 1 2 3 4 P value
(n=8) (n=24)(n=86)(n=56)(n=19)
IGT/Diabetes 0 3 10 5 1 0.590
Hypercholesterolemia 0 6 32 19 S 0.157
Hypertriglyceridemia 0 2 20 11 6 0.0134*
Obesity 3 7 17 14 7 0.547
Fatty liver 0 1 5 7 7 0.0019 *
Hypertension 0 5 8 0 0 0.088
Overlapping numbers of
metabolic disorders
1 3 7 19 16 1 0.4401
0 4 25 10 2 0.6099
3 0 0 6 3 4 0.0383 *
4 0 1 1 0 1 0.8102
5 0 0 2 2 1 0.1414

IGT; impaired glucose tolerance

_32_



BEEGBRFRERMGHE (BFHERAIIEESR)
SriEmT R e &

REEHES L UVRERRERARREICBITS
m#ES LY AR E GH 4y TlieR o BIE

Ej\

YEBIGEE EBAERE R RFE AR ETRR
Tk T MR RFRFEREFRFLRICA T FIEFHEE
P IRET - #R - BB MR FEE

T 7]
B [l
EiGRAE @
Bkl 7]
St il I&]
EHERF I7]
FAT= 7]
mih []

MMEFHIr FeE R SIRY

YRk fim BA BRI R B

EHEH Thafm b

) IER EfERRA T v ¥ — AL FEH

iRGIES MR RERFRE LR RS S FIEFRE
P IAMRE - AR - MR R R R E

WMREE

GH i3 & & HIIET 4528, 6 RZREBIZHD BHE OFIERF O
FIXTEATH D, 46, 62 U LoRERBE, BLUBRESLE,. FERAHE
THREL DT T DM KRERRETFTROZVWEE (BERBEEERE)
2t LT GH A aRER 2172\, 6 RISZMEI L, /o, MLy v
EEFEL, GH WIS B L, RIEMLF VY D GH ZWEISIZEIT S
BEEIZOWVWTHRET L. 614 (BHE254, &fE364) OFREFICTAX =
BIORL-F—2E5LEL 25, GH RIGOTEES 3 ng/ml LT OBERERE

..33_



%% 21 % (13 / 61)

. 38 % (21 / 55) Th-oto, MAREL HITERE

THolHX 16 % (9 /55) Thol, T 94D CH ZWFEREE. LS
D GH DWBFHEHETIE, ME7 VY CEBEICERZRRL., 71V
VERHME S CH WSO E R RMBEEERED bhiehol, BlmEIZBIT 5 GH
SWTHEDETIC, M7 V) UEREE LW AR R I vk,

A BIRER

AR GH B IR 25E Cid, P AEH -
WEERE S ogmLe, FER - HHho
ETFTHAHBETR L, &Eblcihb
OFFRLL GH | EIZ L - THETHZ
EDVHABLMNERD, RIETE, MR
@ GH 3R ASE & FRIZ, RAD GH
SWAREELBR T RETHDLE
2ZehTW3, FAEHIE. T TIiZ,
EEBHE, BLUORERMLE, ¥
RIFETIERE DT T 3R MIC K
TRBERBOLZVWAE (BRERA
TEBEEE) X LT GH it
BRETRV., BEEO—EHI, &
BHERIZLD GH QWARRITIEET
% GH D FPHEDETIRD LIS
ENFETHZEERVWELE, &
[El. GH WMEREHTH_TF NF
NEVTHD TV % GH Rl
ARBABTAEL, M7V Y E
& GH W FieE & OEBEIZDWTH
ML,

B MEFk
62 LA EORE EEE (34 4,
Bt 154, M 194) . BIUE

EBmME, $ER7F. BIBMES TA
WEITTHDERMITKREREEH
RoyWBE (BIERBREEE 27
&, B 10 4, &tk 17 &) kxl
AFEOBNEFHICHALRER
B/l= 5 2T, GH HWHRIEEREZITR
of, WBREREREZLOLTIZ, B
Rol-BDFEPRIZ, TAE=UR
B (FAX=1% 30 g, 30 4300F T
BIRNERE) | BXOL— F—R K
(L—F—s% 0.5 mg Z2BOEE) %
24}z, BRIO®TRLAT, k5% 15, 30,
45, 60, 90, 120 DR STHM, M
& B, BERRAF L, TO0%k,
4% GH % IEMA( h— > —) THEIEL.,
FHERE O GH Y WEEEME L7, GH
SYUWHIERT, BLT 30 HizF U
BB EHER L, Thbb,
EDTA « 77 o F = M Z1TVv, I
IRESRER. Mo 1/10 0 1 BEH
iz, BlEET —T0°CTRFL
7=o T D, —F5 L T desacyl-ghrelin
ELISA kit (Z#E{LFEY brY) T
f—2NT7 VY AEZRIE L. T
NE=UREE, BLUL— F—<#H
RigEomiEs vy VEOEENT,

- 34 -



paired T BREIC L VREL, PL0.05
DEEREE LK,

BB, B KEEELM
BFREER LR O ERHEOEERE
REEZRSOHHEB TR -1
LOTH 5D,

C FrEEkER
HEEIZARIFFRICB T AT 62

EhS 91 BETO 61 £ T, EHE

BIX TR Th o7, ERDHIL, 62-

69R%: 274 (BiE114., Zit164) .

T0-7T9m%: 274 (BHE 134, it 14
£) .80 -89k :64 (B4,
ZMES A) . 90 mRfR 1 & (&) T
Bolz, BMI {3¥1H 23.4 + 3.4 T
Hot,

BIERBREERE (27 4) B8
F(EEEROUEREL LED)

EEZITCWAERIE, BUE (174) .

EREmiE (8 4) . FERW (B &) .
NOGWERER 4. TTEERR)
FRE 34) . FEAR B4, i
fE2 4., RERLA) . BHEBE (2
4) . EIEBREE 14, BRE) W
REBFER U4, fIZBER) . B
Fim (14, Y=— 7 VERER) T
Hot,

TAX =R BEBREL 61 4)
IZBWT, EHmiE GHIEEIX 8.1 £
7.1 (mean *= SD} ng/ml Th9. 3
ng/ml L FTThotboix 13 £

(21%) Tholz, L-F— B (%
BRE 55 4) IBWT, FHMmiE GH
TEffEIL 5.9 £ 6.1 ng/ml THH, 3
ng/ml AT Cdho72bDik 21 4 (38%)
ThoTc, FMRBREZIT 56 £,
M GH TE{EMN Sng/ml LT Th o7z
H O (GH AW RE) 1294 (16%) T
Hot-, GHTE{EDS 1. bng/ml LA F % GH
SWRAEE LEBEIE, TAx¥as
VB TIZA44 (6.6%), L— F—/%
REATIE 12 & (22%) BETIhITHEY
L7z, Biller HAMEFET D GH /34~
LD/ LN -T, GH THEDOD
v A T7EE, TAF=URB TR
1.4 ng/ml, L— F— 3BT 0.64
ng/ml £ TBHE EFNFN3IL (4.9%).
54 (9.1% B L. FHiTEET
HLDiE24 (3.6%) Thotz, T
FoURRICBITS GH HiEE, L—
K= SRERICBIT 5 GHIEE ORI,
FEPS{RER 0. 49 (BER=E p <0.05) DA
HEaMEARA LN,

M VY EBEEE, G 5 R
BELABRHBICEIE LRV 46 4000
725 GH FWBFFIZBWT, £ ¥
L 6l.5 £ 49.0, 754 = 59.5
fmol/ml Tk, MEMICHFEZEIIR
hotz, TOMOELEREIZBY
THLET N2 (F1) . £,
M7y AEBEET AT =R
BRD GH THfE, L- F—ERIZBITD
GH THfEDOMIZIX. TN ENEARERFE

_35_



%m&&n&motoﬁ%ﬁw:
IR Z L) BN, TAF=

:JbJ:UL F— 554G 3 0 4511,

WFRIZBWTHEEICERT LA (&
1) , £/, ZomEs LY ol
TR GH /WA REE, BREFEEDW
THhIZBWTHBR I,

DEE

MMM T B RE R E SR AT R B
Lo TERE N7, A GH R4
JEDZEOFEF| iz i, kA GH
ST EEOZENIL, GH FIbRElT
LBLEXONDIER, TROFE
& GH 4 wﬁﬁﬁﬁkkﬁéGﬂﬁﬁ
DIEED 2 Erb2ET2Z i
orwéom{ﬁwﬂﬁﬁﬁkbr‘
A AV ARIMBEREERER (ITT) .
NF=RER, L— F—REB, 7
AT URBBRBVWSh, WTFhh2
D0 GH AHWHRIERRIZIB VT, B
B K OMIEE 12 04327z, 3

A»k_mﬁbtmﬁGHwﬁﬁm

S5ng/ml LT THHZ L ZHELED
12 LT3, &HiZ, GH THfEM
Sng/ml LT THARE, BIED GH 4y
WAREE LTS,

4El, 61 £ DREEEER X UE
FERBRATBEICS L. GH 574
WRREB IR0 EZA, TAFX
=URBB IV L- F—REBRi2EM
L7 65 D55, mMadERE b GH TH

B2 3ng/ml AP Tho7bDiT 94
(16 %. GH ZWFRRERH) T, TH
uhhgm$@f%otom 53 Wb 3]
BOSRER ) 43 f B T )L KA X L A —
RiZA v 2 ) VRREERIEARTH
LW BEE TR, BEEoELD
HLRBERETHAREERHY. B
S 1T AT LIRBKRTH
BHe TN, AWETIETALX =
VRER, L- - REBREFERLE,
Biller B, fRA GH S InFREiERZEr
WBIL T, &5 GH Ziistes ok
ELHRELLEL, ITTIZET S GH
JEfE 5ng/ml \ZHETHESRIE, 7
NF= AR TGHTAEE 1.4 ng/ml, L
— F— 3RERTI% 0.64 ng/ml THD
EHELTWD @, ZofEiciE-s<
L BREEFRDORLIRY, TAF=
VERBRT 34 (5.5%), L— F— SB&
T54 (9.0%), MEXICEETILH
Dix24 (3.6%) ThHholz, T/IHX
= URBRIZEITS o THfEE, L—F
— BRI BIT B GH THEIE, FE
ZRIEQFEARAZ B, GH i T{HesE
FEMHTETWAHEEZ LN,

migr vy o EBEE 2EBRE
BWT, TAX¥=0RE, L-
REBENICAELLEZA, LD
ERERef LTk hoEe s
THOO, Hx OEREANTIE, &
HDTHREICAETE -, LiL,
o7V CEREL GH SWTFHEK

K—,3

_36_



R, WTRORBIZBWTHLE
EBEERD ot E-,
GH I RAE L. CH B WRHFEIZEB
WTHIES LY CEBEICEEZER
Ehotz, T b0/, migEs

LU MER G SRR R E R
L7Z2WAIEBHEE B+ 5, T2,
FEBIX, 7y MTBHDARENR) GH
FUWNTIEES V) B LN
EEBELTVWERY, SEORHK
HERIC, KLV ) 3 GH 47
WRIGICEE LRWZ L 2R LTW
DHLDEEZD,

—75, BLBRERL T LT, GH Ml
BREBE I 0D LY EERS
FEIZEAFEZHEHS LTV, Z0
BT, GH AWARREETYH, B
THEBLELZ L LY, KK GH #
MZEBHDEREL LRV,
ZOBBOBFIIFRRATH D,

E &

61 A OREERE, BEEBEER
FWRTNAX=VBLY L-F—%#&
5L & 2 2 CHRISOTEEA 3ng/ml
UTFOERIGE RS~ 21 % (13 /
61) . 38 % (21 / 55) Thol,
MRBREBICERGETHo2EIX
16 % (9 / 55) Thot, CHOH v
A7 EE, TAVX=BRBRTIE L4
ng/ml, L— F— 3% TiX 0. 64 ng/ml
ET5L, thEh34 (5.5%), 5

& (9.0%) MEEL, kiKY T S
bOIX24 B.6%) Thotz, 71
U EREE CH SR EER
HENIRD b iedhot-, £, GH
KRIGE & GH QWBREFEIZBNT
migr vy P EREICEESR 2L,
M7 VY AERE GH HWRISIC K
EELZRWRREMEDS R S LT,

BE IR
(1) Consensus Guidelines for the
Diagnosis and Treatment of Adults
with Growth Hormone Deficiency:
Summary Statement of the Growth
Hormone Research Society Workshop
on Adult Growth Hormone Deficiency
J Clin Endocrinol Metab 1998 83:
379-381.

(2) Sensitivity and Specificity of
Six Tests for the Diagnosis of Adult
GH Deficiency

Beverly M. K. Biller,
Anthony Zagar,

Mary H.
Samuels, David M.
Cook, Baha M. Arafah, Vivien Bonert,
Stavros Stavrou, David L. Kleinberg,
John J. Chipman, Mark L. Hartman. J
Clin Endocrinol Metab 2002 87:
2067-2079

(3) The role of circulating ghrelin
in growth hormone (GH) secretion in
freely-moving rats. Okimura Y, Ukai
K, Hosoda H, Murata M, Iguchi G, Iida

_37_



K, Kaji H, Kojima M, Kangawa K,
Chihara K. Life Sci. 72:2517-24,
2003

F BEGRIER
7L

G WrFFER

1 fm3CFER

Intravenous  administration  of
ghrelin stimulates growth hormone
secretion in vagotomized patients
as well as normal subjects

Takeno R, Y Okimura, G Iguchi, M
Kishimoto, T Kude, K Takahashi, Y
Takahashi, H Kaji, M Ohno, H Ikuta,
Y Kuroda, T Obara, H Hosoda, K
Kangawa and K Chihara

Eur J Endocrinol 151:447-450, 2004

A novel splice site mutation of the
NaCl

cotransporter gene in a Japanese

thiazide-sensitive

patients with Gitelman syndrome
Tida K, MHanafusa, IMaekawa, T Kudo,

K Takahashi, S Yoshicka, MKishimoto,
G Iguchi, T Tsukamoto, Y Okimura, H
Kaji and K Chihara

Clinical Nephrology 62:180-184,
2004
Up—regulation of mitochondrial
transcription factor 1 mRNA levels
by GH in VSMC.

Yoshioka S, Okimura Y, Takahashi

Y, Iida K, Kaji H, Matsuo M,
Chihara K.

Life Sci. 74:2097-109, 2004.

A variety of phenotype with R161Q
germline mutation of the von
Hippel-Lindau tumor suppressor gene
in Japanese kindred.

Iida K, Okimura Y, Takahashi K,
Inomata S, Iguchi G, Kaji H, Chihara
K.

Int J Mol Med. 13:401-4, 2004

H &R EERE O HEE - BRI
el

_38_



GH > 3 ng/ml GH < 3ng/ml
Total protein(g/dL) 6.6 +/- 0.8 6.9 +/- 0.4
Albumin(g/dL) 4.0 +/-0.6 4.1 +/-0.3
AST(IUL) 18.5 +/- 7.7 19.9 +/- 3.8
ALT(IUL) 8.1 +/-5.3 8.7 +/- 3
Cr (mg/dL) 0.5 4/-0.3 05+-02
TG (mg/dL) . 84.1 +/- 36.5 92.1 +/-15.4
T-chol (mg/dL) 191.8 +/-39.9 193 +/- 33.4
Adiponectin(ug/ml) 10.2 +/-4.8 10.5 +/- 5.2
T-ghrelin(fmol/m!l)  75.4 +/-59.5 61.0 +/- 49.0
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Abstract

Objectives: The direct causes of death in Japanese patients with hypoplituitarism remain unclear. In
this study, the direct causes of death were investigated and compared between Japanese patients
with hypopituitarism from a nation-wide autopsy database and an age- and gender-matched control
population from national reports.

Subjects; Three hundred and ninety-one subjects with hypopituitarism who had died were selected
from a nation-wide autopsy database (1984-1993). The ratios of each cause of death among the
age- and gender-matched control population were derived from national reports.

Results: In subjects with hypopituitarism, an increased relative frequency of death from cerebrovascu-
lar diseases (male; 2.02 {95% confidence interval (CI) 1.45-2.82), female; 1.73 (95% C{ 1.18-2.52))
was found. In particular, the relative frequency of death [rom cerebral hemorrhage was 4.60 (95% CI
2.95-7.17) in male and 4.80 (95% CI 2.90-7.94) in female subjects with hypopituitarism. Unex-
pectedly, @ decreased relative frequency of death from all heart diseases (male; 0.439 (95% CI
0.277-0.696), female; 0.267 (95% CI 0.149-0.478)) was found in subjects with hypopituitarism,
although there was no difference between subjects with hypopituitarism and controls in the [fre-
quency of death from ischemic heart disease.

Conclusions: These results provide useful information for the long-term care of Japanese patients with

hypopituitarism.
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Introduction

Four retrospective (1-4) and one prospective (5)
epidemiological studies have examined mortality
among patients with hypopituitarism and all have
reported premature mortality mainly from cardiovascu-
lar or cerebrovascular disease. In particular, Tomlinson
et al. (5) identified several factors {age at diagnosis,
gender, a diagnosis of craniopharyngioma and
untreated gonadotropin deficiency) affecting increased
mortality.

On the other hand, adult growth hormone (GH)
deficiency (AGHD) is a syndrome (6) characterized by
increased visceral adipose tissue, decreased muscle
mass as well as bone mineral density, hyperlipidemia
and increased intima and media thickness of the
carotid artery (7, 8). Many of these are risk factors
for cardiovascular disease or stroke, Although the
replacement with GH for AGHD is known to have

© 2004 Scciety of the European Joumal of Endocrinology

beneficial effects on atherosclerosis (6) or cardiac
functions (9-12), there is no evidence supporting the
effect of GH replacement on mortality, Therefore, the
replacement of GH or not, for GH-deficient adults (13,
14), is still under discussion. The prognosis of AGHD
still remains to be clarified in Japan, where the environ-
mental and genetic background is somewhat different
from Europe and America. Although we carried out a
longitudinal follow-up or cross-sectional investigation
by guestionnaire among AGHD subjects in Japanese
hospitals of endocrinology and metabolism, the
number of deaths among patients with AGHD was
insufficient to analyze statistically (15). In the present
study, we examined the direct causes of death in
patients with hypopituitarism from the autopsy data-
base of the past decade in Japan and compared those
results with age- and gender-matched controls from
annual reports of the Health and Welfare Statistics
Association (16, 17).
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Subjects and methods

The autopsy database of the past decade (1984-1993)
contained 812 subjects in whom hypopituitarism was
included as a pathological diagnosis. Cushing's disease,
acromegaly or direct invasion of pituitary tumors were
considered to be a direct cause of death in 421 of the
812 subjects. Three hundred and ninety-one subjects
with hypopituitarism were therefore enrolled in the
present study after subtraction of the other 421
subjects. The median age at death (range) was 61
(1-89) years in 221 males and 54 {1-89) years in
170 females. The distribution of various causes of
death in age- and gender-matched control populations
was derived from the national reports of the Health and
Welfare Statistics Association in 1986 (16) and 1991
(17), where the number of deaths per 100000
people from each cause was corrected according to
the age and gender distribution of subjects with
hypopituitarism.

EUROPEAN JOURNAL OF ENDOCRINOLOGY {2004) 150

The direct causes of death were compared between
subjects with hypopituitarism and the age- and
gender-matched controls by estimating an odds ratios
with a 95% confidence interval (CI). Statistical analysis
was performed using the SPSS for Windows software
package (Nankodo, Tokyc).

Results

Table 1 shows the numbers of deaths from each cause
of death in subjects with hypopituitarism and odds
ratios with 95% CI, compared with those in the age-
and gender-matched controls. Vascular disease is con-
sidered of potential impoertance as the cause of death
in patients with hypopituitarism. The relative fre-
quency of death from total circulatory disease in male
subjects with hypopituitarism was not statistically
different from that in controls (0.986 (95% CI
0.735-1.32)), but was rather lower in female subjects

Table 1 Direct causes of death from an autopsy database in subjects with hypopituitarism.

Male (n= 221) Female (n = 170}

Causes of death No. of deaths Qdds ratio {95% Cl) No. of deaths (Odds ratio (95% CI)

Circulatory 73 0.986 {0.735-1.32) 57 0.700 (0.149-0.985)*
Hypertension 0 — 0 —

Heart 21 0.439 (0.277-0.696) 13 0.267 (0.149~0.478)"
Ischemic heart diseases 8 0.533 (0.258-1.10) 6 0.502 (0.214-1.17)
Others 13 7

Cerebrovascular 52 2.02 (1.45-2.82) 44 1.73 (1.18-2.52)*
Hemorrhage 31 4.60 (2.95-7.17) 29 4.80 (2.90-7.94)*
Infaret 21 1.45 (0.896-2.34) 15 0.907 (0.513-1.60)
Others 0 1]

Neoplasm 63 0.901 (0.664-1.22} 42 0.874 (0.603-1.27)
Lung 18 1.19 (0.714-1.98) 4 0.752 (0.263-2.15)
Gastrointestinal 13 0.591 (0.332-1.05) 8 0.705 (0.332-1.49)
Liver and pancreas 3 0.232 (0.073-0.736)" 4 0.590 (0.208-1.67)
Breast 0 —_— 3 1.07 (0.312-3.71)
Uterus - — 2 0.900 {(0.202-4.01)
Leukemia 4 3.42 (1.03-10.7)* 0 —_
QOthers 25 21

Respiratory 38 1.48 (1.02-2.14) 27 0.818 (0.527-1.27)
Pneumonia 31 1.45{0.969-2.17) 21 0.673 {0.415-1.09)
Chronic obstructive

pulmonary disease 1 0.176 {0.024-1.28) 0 —_—

Others 6 6

Digestive 8 1.14 {0.54-2.39) 12 2.47 (1.24-4.92)
Pepfic ulcer 4 4.07 (1.27-13.1)* 3 4,02 (0.930-17.4)
Liver 3 0.578 {0.179-1.87) 6 1.84 (0.727-4.64)
Others 1 3

Renal 2 0.440 (0.106-1.83) 3 0.725 {0.216-2.43)

Metabalic 8 3.33(1.48-7.49)* 6 2.27 {0.88-5.87)
Diabetes mellitus 5 217 {0.818-5.76) 2 0.767 (0.175-3.37)
Others 3 4

External cause 3 0.266 {0.084-0.845)* 2 0.253 (0.061-1.05)
Accident 3 0.414 {0.129-1.33) 2 0.473 (0.111-2.01)
Suicide 0 — 0 _
Others o] 0

Other causes 26 21

* Relative frequency of death by each cause is significantly different from age- and gender-matched controls derived from national demographic reports,
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