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Successful maintenance hemodialysis therapy with supplemented growth hormone
in a diabetic patient with growth hormone insufficiency
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7=,
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EEZ O NBIERITH RN THh 2 oG T 5,

Growth hormone (GH) insufficiency is difficult to identify especially in adults, because its clinical manifes-
tations overlap with metabolic syndrome and diabetes mellitus. We experienced a case of a 38—year-old woman
who abruptly gained weight from the age of five, and was diagnosed as type 2 diabetes mellitus (DM) during her
20s. When the patient visited JA Toride Medical Center at age 38, her renal function had been severely dam-
aged, and caused congestive heart failure. Hemodialysis (HD) therapy was introduced, and GH insufficiency was
identified, based on her obesity profile since her childhood and hormone surveillance. GH supplementation was
initially avoided, because of her concurrent problems of DM and advanced renal failure. However, because of
her restricted activities in daily living (ADL) and frequent hypotension episodes, a decision was taken to start
supplementary administration of GH, which consequently succeeded in stabilizing blood pressure and extended
her ADL. Although GH supplementation has recently been reported to be effective in improving protein energy
malnutrition in dialysis patients without GH insufficiency, there is no report concerning GH insufficiency in
dialysis patients. This is the first case report of GH insufficiency, in which GH supplementation enabled the
patient to continue HD.
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BELRIS %2 &0 L 72 R E ROV E ¥ A 4E (GHD) %
12X % GH #iFe BN ¢ b BRA TN 5235, 1k
Y= VLSRR I N D 2 L S A TR RAIEE S &
HoTw3, UL, DK EE=%) v 7270k
Do EEICEGTUL, BT L bR E 28 % U
SHVIED D », GHD 12 ) i 4 DEFEHRIEIR DO YR IC D 7
M, FHELAENDH (quality of life : QOL) IZ R\ 2%
G220t b H Y, GH fMiADHIGICB L TSmO R
Whsdh %, £ IUEAENESN T, MERRENTEEOEN - %
VX —RFE (PEM) IS % § % GH % 5- 03B IE Witk S < 1
i Alb fifi, fEEEESE QOL (HRQOL) Dk, O TIFSELE
BT I AAMMENH 2 & LT, MROEEREZED
HERRBHTHRF ~D GH HiFtic X 2 oM 2 frbn T
blz)l)o

bivb i, YA S RIBHE TR L 72K A GHD
(aGHD) H& 23, 2 BRI X 2 18I A 20 & BHTPEA
B 1l L, GH RZOEEDRRETE R \VEH
L W PEARIME & & ORISR (<6 L ¢, 437 i
We=5 V7 %2{7wikd’s GH Wiz L7z, #izh
It tRA SRS RIS IS S 4, Rf&ici3 st
FIMHEFEHT (HD) ASHIHE & 72 > 72, aGHD CTHERRENT %2 17>
T BIEFNIRRER L 2 72BR Y Tl 232 w8, ARpIcid
GH #fiFeIc & D 1 MEARINTE 3 & OVER JE o 37 PR AR AL E AR
DHEME N, HK HD Z ki T & T\ % & b T il
ThHhdH0, MET 5,
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B & 38K, Ak

X BRF c AV, P R

RRRE - HEROBIC B E 3 e o7z, 5EED 1 A A
IZ 2~3kg TORERMEZ RO, WG E 22572, 9%
EICHE 148 cm TEFIEL, HEOEREECRHEZIT
SIHEAHTH - 72, 24 1%Rg, PREEZ TG S N7 23KiE L
T 7z, 34 RIITIR TARE L 725, HbAlc 159 %, HH
RE X OBERRIETEIRIEZA 2 fEh S 1, IRHRR S e hs
T CITIARTRWI LT L £ 572, 38 KU, 1B &L

HBIL, THZEESHAE G RO 727 ©IEEZZ L ABLNE
Eleote, BRERERAL, MKIE, IMMIE T2 d D, #HiE
PEIMAS PN BEREIRE R SRS 7 & RS b, A
T A RV 22 iifT 1729 2T, PSL 5mg NIRRT
THUBHINZZ &R D, URINABLE ko,

BEEEE : 77/ 4 FQ0m%), M8k, 34m%), A1
R ik o8 (37 7%)

FIERE : 2 ;5 @i

HEGERE WML L, AR L

BIREE : 40%% 9 1%, 23 IREICRER o S e iR IR VAR
& 7> 7= 23 (4F 6 [MIFEEE, A& 14 HIEZ EFfE), 30 14
B 51d 35 HEAM, U Aa%, #WEARKRL,

ABRRFIRAE : ZakiE], B 146.8 cm, fAH 93 kg, BMI
43.6, It 168/94 mmHg, Nk#T 43/47 « ¥, WPk 15/47, SpO,
(room) 100 %, AIHIEA ], HRIGHEI I B 1% 58 & 72,
SHENIR XL L Tz, %P 2{ARIZ coarse crackles %
HEHL U 72, DR 70 U, BRI - 8K, R 33 2o
7oo HEWHL THFEEZGE0 72,

AR ERM R (Table 1) : WBC 3,470/pL, Hb 85¢g/
dL, Plt4.0xX10*/uL &PUMBKEAD 2D 7, KTV T I v
MAE, BT B X ORI E 2 RO 72, BIRTIRIR
BAGH), RFMQ+)Thh LR LMAEZRD, Ak
DERMETIRIREN 2¢/HTH >, WHBFNIMET
¥, GH 8 XUV IGF-1 DT, |71 7 7 F VI z# o
7oo 728, TORFMETPSL Smg 8 X CHIRER S L€ 8
A% BiiPE & D L5 & auftkie L Tz,
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W HD O Z BB L, Z DBIEARADFHLIC K DG
JEEAT (PD) ~NEAT L 72,

F 7o, AENIATEE X Y, PSL 5mg, HURIRS LE > HIAF|
(F 7 —=F > S® 25ug) AL ST 72hs, FeGILHEDAR
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Table 1. Laboratory findings on admission
Blood cell count T-Cho 166 mg/dL Urinalysis
RBC 306x105/uL LDL-Cho 92 mg/dL pH 55
Hb 8.5g/dL TG 87 mg/dL Specific fravity 1.103
Ht 25.4 % CRP 0.84 mg/dL Protein 3+)
WBC 3,470/ uL Glu 150 mg/dL Glucose (=)
Plt 4.0x10%/uL HbA1c 6.0 % Occult blood (2+)
Blood chemistry Endocrinological test Ketone (=)
TP 4.3g/dL TSH 0.138uI1U/mL RBC[HPF] 1~4
Alb 2.1g/dL FreeT3 1.49 ng/dL WBC[HPF] 20~29
BUN 77 mg/dL FreeT4 0.88 ng/dL Tubular epithelial cell  1~4
Cre 2.10 mg/dL (Under thyroid hormonal Hyaline cast[LPF] 10~
Na 136.2 mEq/L replacement therapy) Granular cast[LPF] 10~
K 4.58 mEq/L GH 0.05 ng/mL Waxy cast[WF] 1~
Cl 105.8 mEq/L IGF-1 52 ng/mL
AST 341U/L ADH 1.1 pg/mL
ALT 114 1U/L Cortisol 8.4 ug/mL
r-GTP 471U/L ACTH 3.1 pg/mL
Amy 84 1U/L (Under 5 mg of steroid hor-
CK 201U/L mone replacement therapy)
ALP 424 1U/L Aldosterone  95.3 ng/dL
Ferritin 307.43 ng/mL LH 1.27 mlU/mL
FSH 1.91 mlU/mL
Prolactin 289.0 ng/mL
Anti-GAD antibody (=)
HiECTH o 7z 7- oIk LR Z2ito7, D Table 2. Endocrinological test
4, ACTH/ 2V FV — ABIZIZZALD3 200> T2 GHRP-2 tolerance test
23, T3 B LU T4 DL TH S 4, HURBHRH GH<0.03 ng/mL GH(ng/mL)
FLE Y (TSH) b IER FIRE oo, By (GF 170ng/mb 15 min 0.09
T ” e ) Cortisol 12.1 ug/mL 30 min 0.06
EP*EIéEﬁJkEﬁT%%HZ{ﬁ‘FEﬁ’ﬁE? 5HDE %X_, ACTH 9.1 pg/mL 45 min 0.04
AR V' U HiFR B L 7%, 60 min 0.04
{ﬁﬂ(ﬁ)%% é&' if’l“C AN ':) WHEHEHBE!@%EEHE(&ZI)S Insulin tolerance test
BAEAL L Tk e ®d, ded TINGTILAIIRER 2 17 Omin 15min 30min 60 min 90 min 120 min
3) k N GH {g{ﬁ, IGF_l {&{ﬁﬁ)*%ﬁ L T 3’3 b ) GH G|U (mg/dL) 137 113 81 46 66 125
DA ERFED N, KD O AN GH(hg/mL) <01 <01 <01 <01 <01 <01
RABAARZ L, PP RE % T L7 & o Cortisol (ug/mL) 2.1 2.0 2.2 2.1 7.7 6.5
ACTH’ (pg/mL) 2.4 2.1 2.3 4.1 17.2 9.5

%, GH 8 XV IGF-1 O3 L WK, GHRP-2 &
iR T OMEIE, £ > A AR EER T D i
JGD 6, BEAE aGHD & 2Wi S 417z (Table 2), ¥
72, ACTH/ 2 )V F YV =)L b A v 2 ) ARIUbE R
DTEfE 90 53 CTHIGEIED B O, X B FI R B BT
BEREE MEDO AP S E 2 Sz dy, Wi 2 5D
ETRIGHEIRH % £ 4, T4 HIC Dex |
mg PITHIEAER % itifT L 72 b METE T, 2D

FR CIRRAEZRE R WL o t, 2, ARIFR
JED DS D, ACTH 2SIEH TIRTHERE L T2 &,

TRH (thyrotropin-releasing
hormone) loading test

hormone) /GnRH (gonadotropin-releasing

Omin 15min 30min 60min 90 min 120 min
TSH (uIU/mL) 038 080 113 126 1.25 1.16
PRL (pg/mL) 178.4 2175 2272 2354 2350 230.6
LH(mIU/mL) 82 122 17.4 19.0 20.8 21.4
FSH(mIU/mL) 7.4 8.5 9.2 11.3 12.1 13.1

ANFYV = VIFHNEEHERL Tl s, L7
VZHhN 7y sy PREGEREDFER 0O 72 12 Dex 1 mg #1Il
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Fig. 1. Clinical course
GH : growth hormone, IGF-1 ! insulin-like growth factor-1

FRBR 2 T LTV 5%, Dex 1 mg 12 & 2063 H % L HIN
SNz, 777 F ik TRH AR OFIED & 3Tl
HfETH D, AN L UHMERIGTH > 7228, HE 2%
a7 s F 7 —=idn L, BRIERD &w» 2 L5 Rl
%L 707, £7: TSH IZ TRH A CEKIETH b,
PR R AR BE AR THE & L C PG L D> 7%, GnRH &
fr kBRI A V£ v (LH) OREEKIE 280 5
b, AEZEEIZLV AR SN,

INSDORERZEEE A, FITBHEL ) 2IEEE LTI
aGHD 73 % 23, HH3EIT B\ THIRE B#F~ 0 GH #i7t
PRI E SN TV B d, WHERED A TROBEIET
)58t E o7z,

L2 L, “PAEIE & R TR 2 W I (B A7 <l
TE) D3 60~80mmHg £ TIKT L, 55620&%2RD5XIIC
ot BN EETEEEL R D T0ens, RESLHT X
FRATEL, BRKEICRE 22 0 a <, DIRESEEEETY
MENEROET 2R 2T RO b o7, DEE
BIEH TH o770, AHEROE L ZHHA L CRoBBligL
72o 2D, PD AT —F )L b ¥ 2 IVIEGED 5 IR K % 5
iE UABE L 7223, ABgrhic sz I 1< X 2 Jeh 2 0]
WKRT2 X912k, #FHLWEIMERERD & BV AR T 5
R & 72 o 7o (FRHESENIRT T 0 & ERREIGE I 80~
100 mmHg, FEGZIC THIEARRE), A7 — T WIREZBEIL
773, RAMGERSNEETH 2 720, VIERIEMENEE S X

DIEIER R L 22D B 1%, VBRI G TIC PD % fk
B L7z,

TEMEARIIIE 3 X O PRI o J5IA & U C R B St
DT HFROTE D, BRI E RS OB 513 5 7E
TERpokD, EOOTEHERERTH 20, HIE
aGHD D24 8 X, ADL Wi# B X O DR,
HD fifT2 HiE L, ZWiaH L LTt MiAadiz GH
Ao 5% ik L7z,

HfE aGHD DEEEAT A K74 VICHEL, 3ug/kg (AE/
HX #5201, Fino—2SD M7 2 Il IGF-
[ % HAEIC 3% % 175 72 (Fig. 1) . 5Bt 1 A AR
THRAICREMFEEEAS N 2D, FERNR N TIEH
BT AMRE & 72 D, AL CUGHIIIME 70~80 mmHg %
MR TE2 X910 ko77-0BBEL 72 (Fig. 2), 2 2 A%
PD A7 —7 )V b v 3 VBRI X 2 IBIRR DI H D,
HABED 9 257 —7 VuE#FEL HD ~NEAT L %55, HD
T MR T & 2 < GETHRIGE ML 90~ 150 mmHg) %
ELTCHIfTS 5 2 EHEETH o 72, BRI HD KT
BICEENLZ £ 2 ENEIRIME 60~70 mmHg % TR T L,
AR RT 2 2L b H o7, HRLICHE L LI N iE A
sk, METORBLREL o7, kE,
DML 47 %, ENTRIOMEERIN 1.5 kg Bt (K74 7
IA D 3BUURN) 2o T W7z, DU, Ybiic Tl 3 [
S8k HD Z ki L Tw 5,
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Fig. 2. Blood pressure measurements in the sitting position and the daily dosage of vasopressor
PD : peritoneal dialysis, HD : hemodialysis, DW : dry weight, CTR : cardiothoracic ratio
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SHEbibiud, S K D RIGHTRE L 72 aGHD
B HIRERIVEBRRE 12 & 2 KIARF AR 20 2 o 7l &2 125 L
72 GHD %, 2 fHDI 0 GH /i fafsikic 817 % GH
TEfEAY 3 ng/mL AT CTdH b, ANHIFERE C Hiud R RE
29 b LEFRI N, GH JH{H 1.8 ng/mL DT (GHRP-2
AR T 9ng/mL PAF) & EHEH & A 72 $, AHIEE
JiE aGHD DOFREHEZR 72 LT\ %, HHETIE, GHD I
% GH iE#EE 1975 F X DB I NTWw» 5238, RERE
DYEEDRHNT D > 7cfe o, HE /NN R S Tz,
L2 L, GH IZEHEIChE > THmEn?, &AM, IFE
Ritze CIcBIG L, BEoEEERERCEE 2@ E 214 L
TED, FEBZ GH A& TIEBIIREE(L OMERE > & DiE %
P & A EME(LIE SR L 2 L BB S NY, ek
it = 2006 4E 4 A X b HIE aGHD ~DOHIFIGFEDER S N
Tw3,

ACIi3FEE IR 2 IIBEN 2 MR, X 510350
I ENIPHEIMEZ 5% k9 Ick 5728, GHHifRIC XD
HEARIEIR D2 RO T\ 5, aGHD 128 1 2 ERIKIEIR &
L CIFEE T IR TIE R 0D, EEERE2HS L, &
WCHER O B (EF) 2 & LR S E 2 £ v )
T AR SN AHITIROMEE G RIS T S 2 7% EF

DIRTIZRD o 7oy, Uiz &5 L& E, RERRC
o RMHET 2RO TE D, HBHAMEIE L KT

L COHTREEEE 2 & e, ABICIIE 0 SRR
REEOIE L BRMETRETH S L, MHEET DR
Z—JUICHIAT 2 2 L IZWREETH 553, —MUSHRATSE
HlDIE 5 B3 IGF-1 DR F b v L snTs hy, K
Bl kI ICKRBEHED F F#&# L 72/ R FE o HiE
aGHD T, EHcH 72 GH RZIREI R T 57290,
kO EEZEREIRE BT 2 M, e X
0 BRI 2 B IR 2 FEEL L2 C WIEEE S E 2 5 N,
aGHD & R PRREIR O B3 o U IEH I #E L v, GH il
FIC K D EERICIMEZE L 72 2 &1, aGHD &AKIMAE
DA EMT L b D EEZ SNz,

ABIZHAE aGHD OBZWiIEHEZ 729 Z £ 225, GH fili
FEDWNE &5 Z SN, BERIRIEREIC X 2 KB A4
BETH-7 o, BNEEZ XS 1, bAET
&, IfE oy e — Lo B LA B IS RE R A DRSO
GH #iFe 12 JFHIZE S & E T 3, GH 231kl - AR % £
DD TH DY, HIKIMBEE =% v 72Tk sd
HIDEREZ2HEL, SBICIEUERRAEERZ 0T 5
2 ET, BEREEE TH o TH KN A AT GH iz 1T
)T ENTE, QOL R PHROWELR EDWFHETELZ Lo
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WE, VAR F o LREPL 7Fro bR, BRI
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BEEHWE LS5 THo77d, IGE-1 fHOE=F Y
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RHT, MEDEEIC X Y ZEEIZ HD % ifT3 5 2 &8
HRE & 72 o 72, BHEAIMNS CKD-MBD 1259 28 & 2272 8
BIIAHITIERD Sk d o7z,

aGHD THERDBNT 217> TV 2IERIZRE L 2 2R b T
WG 0s, ABITIE GH 7RI & b IMEHER 3Tl EE
L, ok HD 2SHMEE & 72 o 22 IR IR R iERI T H B &
EzZohl, LaL, HF L HNTWANEE & AR
D—TEICHE RO v b %, BEIRINGORIE &2 S
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5 DL, HERRENTEE O GH HH O Rk 5.
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MAICEDFE LV ADL OSEEDRRAD 2560 H %, 1
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W 2 EEN S,
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