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Effectiveness of the Additional Administration of Spironolactone on
Hypoproteinemia after the Fontan Procedure
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We report a patient who showed dramatic improvement in his condition after additional administration of
spironolactone for hypoproteinemia following the Fontan procedure. The patient was a 3-year-old boy with a
univentricular heart and coarctation of the aorta. After the Fontan procedure, he was administered torasemide
and tadalafil to maintain his circulatory status. He attended our hospital because of vomiting and intermittent
abdominal pain 6 months after the procedure, and hypoproteinemia (serum protein, 4.3 g/dL, serum albumin,
2.5g/dL and IgG, 182mg/dL) was observed. Because proteinuria was not detected, we speculated that the patient
was in the initial phase of protein-losing enteropathy (PLE) based on his previous medical history. He was ini-
tially administered immunoglobulin and tolvaptan, an antidiuretic hormone receptor blocker, and was followed
up by periodical supplementation of immunoglobulin. However, 3 months after the treatment, no improvement
was observed in his condition and his serum protein, albumin, and immunoglobulin levels did not recovered to
normal levels. We therefore added spironolactone to his therapy, which resulted in a dramatic improvement in
his hypoproteinemia without any adverse effects. The patient’s condition has remained stable since then. This
case shows that the administration of spironolactone is a therapeutic choice for PLE in patients who undergo
the Fontan procedure.
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Fontan FAfif&IC FIE L 72K HIMIEIC spironolactone MBI 5223 U T iE B 72 R85k L 72 O TS
9%, SERNE 3B, KRERFEAE 2 S0 L 7o e B UBLLEICH LT Fontan F+i (total cavo-pulmonary
connection, TCPC) ZfififT & Niz. itk 6 71 H%IC, SN RFAERA L MiEHREN 4.3g/dL, 7V 73
> 2.5g/dL, IgG 182mg/dL LK N 2R 7. IREHBETH O, BHEOBMAMENS PLE X 2 EHIM
FEZEE- Tz, HBAFIEREIC torasemide, tadaraphil ZINARL Tz b T A TORIETH > 7e7zdb, gy
0 7)) YEFIORFE T 5 L HIC tolvaptan DG 2B LA, 3 1 H OB T 5 RISHEDS
Niaho iz, FIE 3 71 H#%IC spironolactone 20mg (1.5mg/kg/day) ZiBhL7z& T A, #HK DR
IR L, 2 AR MEMREM S EFHALLBEICE>TWwa. AHITIE, ThIXTICTHMMED
IRENTVBHEH] (KA - phosphodiesterase type 5 B « HiFIIRIIVE VZAKETHD HREC
HASNTVBIRINTOFIETH > 72/, spironolactone IBNNHL 5 A s THZNTH - 7z, Fontan ffi
% DAL FHIIE DIEHFFIC I T spironolactone MV BRI D —DTH 5.
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Fontan Fiif&IC i, (KEMMAEIC K 2 1ZENA U
2TENHILNTEDL, TOREKMHENE ML
MHE (protein losing enteropathy: PLE) T®H%.
PLE (¥ Fontan T DRLN GG IHED —DTH D,
ZTOK 4~10BRETHOENS LENTWVS. TR
RUTRIFTIEAL, FIEND D 5 FEAFRIT 20~
S0%FEE L B VDTV V2. HEIGHE O
WS EEND LT ATH AN, ZDRENIHS M,
IKESTVWENT EEH D, HEEIC DN TIENNY
VBGR G CHRL ORFEEMIEE N TE Y.
T HEDOE A EMHE > T, phosphodiesterase
type 5 (PDE5) FHEAICHIFIIRA I E > ZAEMKEEHT
HKOFMMEEMEEINTVS. LA L, L DiERHE
KDV TZDELBICOVWTIEVWEREF > bDIF
V. ZEER AL, IREELH P T PDES BHEAIAVE
A E N7z Fontan fiifZIC B\ T, FEIE L 72 (K8 HIfE
KL TAET /57 k> (spironolactone) BN
HGWVENTH > TERIZRER L IO THIET 5.

E B

£BE3RHNA
F5F I, Er
RJERE © {E1A 383 +5 H 3,350g. H#NMIOzoHME
GIFA T, 26 ZEHICIKEIEIR T E 23272 U T2 R
oA eziERE N, BMEOMREEMELE+WE
FEIFEEFA+ RIIRAEAE + BIIRERAE L2 s n
fe. BIRE I PIMEL TED, preductal shock DIR
RETH - 2728, Lipo-PGE1 D5z E Nz,
ZOBMATIIREIXZLE L, LS & Wbz
(78

1 1 F R KB IR A A+ I B R e ol + Bh IR
YIWritr, 1% 1 71 3K Damus-Kaye-Stansel ¥+t /5
1] 7% Glenn F-1ff, 3 7% 0 77 H I total cavopulmonary
connection (TCPC) FiliZfifTE N7z, TCPC IEH
[ K#EfR (superior vena cava, SVC) [ 12mmHg,
IEIRIZAE 11mmHg TH D, ®REMETHZMTF
i IERER O & E iz, I, TCPClE% &
Uitz 1 A AR OHLEIRIEIZ VI NS 12mmHg i
% Td>7z. TCPCIRRIC I FLEEN /KR M EIE L,
ML D i 7K 27 ] 0D 1 i PR il 72 i 7 & 7 BDEAE
Mo, JFERED®, warfarin 1mg, carvedilol
2mg, tadalafil 12mg, imidapril 2mg, torasemide
7mg DG ZZ Tz, MR T34 H AR

BRNRBRSBFEME £32F F15

Table 1 Clinical data at the onset of hypoproteinemia

WBC 3200/uL
(Band 0, Seg. 53, Lymph. 25.5, Mono 12, Eosino. 7.5,
Baso. 0.5%)

RBC 556 10%/uL
Hb 14.7g/dL
Ht 43.3%

PLT 21.9%10%uL
PT-INR 3.19
APTT-% 58.3%

Fib 346

AT3 120.5%
D-44<— 0.47

TP 4.3g/dL
ALB 2.5g/dL
BUN 5.4mg/dL
Creat. 0.35mg/dL
UA 4.7mg/dL
T-Bil 0.3mg/dL
D-Bil 0.1mg/dL
Glucose 93 mg/dL
T-CHO 78mg/dL
TG 40 mg/dL
AST 441U/L
ALT 231U/L
LDH 2641U/L
y-GTP 581U/L
LAP 511U/L
Amylase 621U/L

CK 891U/L

Na 139mEqg/L
K 4.1mEq/L
Cl 106 mEqg/L
Ca 7.9mg/dL
CRP 0.11mg/dL
NT-proBNP 103.5pg/mL
IgG 182mg/dL
IgA 28 mg/dL
IgM 81 mg/dL
Urinalysis

OB (—)

Prot (—)

Ketone (—)

Echocardiography

Pericardial effusion—
Ventricular ejection fraction 48%
IVC flow speed 35cm/sec

Serum protein, aloumin, and IgG levels were substantially
decreased. Proteinuria was not detected. Echocardiography
findings were almost similar to those observed 2 months
previously.

(Fontan #fi#: 3 1 H) &Y 1~2hACLIC T+ a—
ZITV, EEREYYEDREEL.ONEOHIE & <%
WLTWEe. &8, itk 6 1 HEHCHEITE Nz DA



45

Fig. 1 Chest and abdominal X-ray at the onset of hypoproteinemia

Marked cardiomegaly and retention of pleural effusion were not observed, and congestion of the pulmonary vessels

was not apparent. The colon gas pattern was nonspecific.

7 —7 VIRAE T EHLOEIRE I 13 mmHg & KR E 7522
LiZiBD o> Tz,

TCPC Fii 7 21 H1RICHA S s i TR E 75 <,
E#B%iohﬁﬁm@f %%%Eﬁbé&%%%

CERFEHE CICHRE, MRS TR T
fi—?—PﬁE 5 955cm, {AHE 14kg (2 7 HHii 13.8kg),
1A 36.3°C, /01 100, 57%8%, WA 20~30 [6], 7>
TR A (SpO,) 95%, MRERICHRIEDIZIESD
D, W PR, H— 19 - 103, OHES IS
WMTIEEh-7. 85 BERND 5 & DD E <
HER OflAR L. Py TZHEIXHS M Tld e o7z,
BERRR | 22K AE, Table 1 DK 5 il
TEE 4.3g/dL, 7V 7 X 2.5g/dL, IgG 182mg/dL
&3 AR (FREH6.5g/dL, 7V IV 4.2g/dL,
gG7Mmga)km«T%LwﬁF%abt 53
WCHPERERG, MOl ATa— Ve RETH 7N, T
NE3AHAREIZIEFE LNV THo T2 55, PT-
INR DIEENR S NA, BHAE, BMEICITRHE
BHRAONT, FRFCHTT LIZREARETH - 7.
HaiB X MG E TIEIH S DD RIE R <, Bkl
HEiEdiaho T, JREEMEEICB N TEHL MR
BEERDED -T2 (Fig. 1. FRCHfT LIz a—
METEHL N0, Bk, MEKORTRIEER
T, DEORHHRE 48% & LIT L [AEOFT R TH -
7z, 7z, TOEEDTFKENR (inferior vena cava,
IVC) HAGHEE I 35cm/sec THFITHT & K E R i
Ronahotz.

ERFRREE (Fig. 2)

ASEGITIARE A MEFE RIERT R CRIET %3RO
WSR2 , IRITRBIER THh -7 &
N U B E OB 5 #8 A IS PLE H13H 2 &I
ER(E]- 2 S o R Rl Oy e

JEBINE TCPC FiiiIC FLU MK AVELE U To /88 &
&Y, PLEIC X2 KEMIMAE T b AUITEFIC HERS
BT e TREINE. BRAERKFEEEIREMRTENT
Wiele®, JHMRERNTNIRBRZEHE L TIT5 C
I U7z, AflTiE, BUCH7IVEATa  AEHOH
% torasemide & fifillil & HL9R¥E T % tadalafil D5
TNTW. DY, ZZYHICHEI/ a7 il
#l 2.5 DHiFE&1T S & HIC PLE \OR#EE U THIF]
PRAIVE > 525K 45414 tolvaptan 3mg (0.21 mg/kg)
OEGZBIH LTz, RANOHRIEIROHESD, [ZED
BRI R SN G oo, HERIIREBIEE B AN TE
D, EEREPERBE G o lz0, ik D
FEERSHRERZTT5 I, tolvaptan
HAZ X B30 H& Fig. 2 IR XS ICREMN TR 5%
3ﬁﬁkhmfﬁ%5mﬁ®L T2 & HIEEAMIEE L
2LO0, ME7IVT IV - G770l
%@ﬁ@ﬁ%hﬁ#oh.&%%n%%%ﬁ&%%ﬁ
/J‘Ci*& <, MEF P LMEEZ(LIEROENE D5

. e 5BUA 3 4 H OIRFTT tolvaptan D5 &
fﬁm?U/@@%@ﬁ@f@+\&&ﬁ%ﬁ%hf
WIRWEHIET L, BImaEZ TS T el Uz, BRI
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Fig. 2 Clinical course of our case

At 3 years and 7 months, apparent hypoproteinemia was observed. The patient was treated with tolvaptan and period-
ical supplementation of immunoglobulin for 3 months. Because no improvement was observed with this treatment, we
added spironolactone (SPL) to his therapy. This resulted in complete improvement of his condition. Since the addition of

SPL, his condition has remained in a good state.

[*BW: body weight (kg), **S-Na: serum sodium concentration (mEq/L)]

FIPRHI & LT torasemide 7mg AR TH > 72h, <
DETOHT IV RAF B AFRIGBEOWE Y &b
spironolactone 20mg fHTH 3 LHEL7z. DT
%, AT spironolactone DB N 5 DR H
LWL, 20mg (1.5mg/kg/day) ZiBfnL 7z, %
53 H &0 IREREEA LG 2 8% I3 i iR
At EH{b U7z, spironolactone i8/Nf% 8 71 H A%
WUTeh, REPiE A ) Y LdEEEZHER L, #&
RN S RELZMIIE SN TV, ZhTE
spironolactone {EFEEANIC 5 W 5 D A H HFRITR
BTWiEW. Fiz, spironolactone JEHIIEERFIE Tl
SRUNHHE D L *° conduit £ & FARIMI D IVC D
KU Z DifiEE D% bid7% <, NT-proBNP fiic &
RELEEFIFRDIEN o7, EHIC, IHEEfRE LT
f45R, PLE WEEZWIAND *™Tc BERT VT X /N
YFTTT 4=, 7V F )T ORER
1> TH59, PLE L DMEEBHICIEE > TR,

z £
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ZFOFREFHFE UTHIRED F& Y, SR o8
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DY, MEEBMEOITHES, Bk R REE ",
~NIRT UIHIBDRZ Y HOMENEEENTNSD,
ZDFIC OV TIERHEZEMNZ V. DD, Y
RRICOVTE L DRI EENTVEHN Y, i
BT BIEHENZ L N L8 H D, BEEOES
WKDOWVWTORETE TR ENTWVWEY. TNETIC,
OFIRHE  @DEHEAERIEZ WET 2384 @~%Y
VRS @ATaA R - SEEHE @V b X
ZF> ©®PDE5FHERY OHFIRKVEYZH
RESHEESNER TH o T LG EhTVS 1,
A5 Tl Fontan fEEREHEH T PDE5 FHEAI, 1
7V RATFa U NEFDH % FJRE| torasemide, HH I
BT, ACE FHEFINAR N TOREHIMAEDFIE T
H o1z, PLE WEEZWid RIBA-ffha, 7>F )
T VDOWMEZTToTHE ST, PLE & DOffEEZWIC
WFE S TWiRWLD, BEORERE, MmiE7 V73,
RET T ) VORI H D, FREARMETHY
DFRIEAT DR EIRED LI > 72T &5 PLE
MEEAMEDOFRKTH - EZBNS. AHITIE
NT-proBNP D _EFAR.LHEEEDK K- IVC JEfTEE D
KF&ERONT, TBERBEOKE TR o7,
DLEDS, (REAMEDFREKICOWTRFFEICES &
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WELTHATEBEDE LTEHALDOWE Y 25%
IC tolvaptan DG 2R LTz, UL, HEGHE3 A
HE O#E I RE A IMEF U Y LD ERA
<, NT-proBNP & #2475 { & 51C X 2 IS M iEHER
HBERDEN o Tz, AFICBOTHS D R B
PEEHEREDNTVICE MDD 5T, EEORTE & H
7% D tolvaptan HZE%)) L7x/n > T2 BHHIZRIHCH 5.

—77, ZTDHRITEN L 7z spironolactone DX R I
RO TH O, AGIOMREH MAE 2 HHE Tk
HWILICE STz, TDT kI, spironolactone DA
ZUD TR FERICKR 5 /2. PLEICKT % spirono-
lactone #2513, Ringel 55 DG 12 MEIAED,
DURE EERIAPE A U0 WiaHE & LTRSS R ANDS
NnTns. LML, TOERAKFRVXRIEHSMIC
o TORW Y. KEITEBECHIT )V R A7 0 R
ZHTBHEENTWVS torasemide W TIEAETH
725 Z T spironolactone 1.5mg/kg/day D& %5
Td Y, PLEICKT % spironolactone D G & L
TRBEOWME Y K0 Dhadotz. Lk, AT
AR O IVC O KT IVC T EZIC E & A
EZMI, REORERZELE T >Tcl e b,
MIPRIC K ZBRAKD K 5 GERIIEDZ(L 2L 725 L
TWENWT EZRRLTWS. LEh->T, 4lald SPL
BHRGE, HSDEEIERS RS NUFREAIMmED
YEHICHNTH - 1.

AT RS N7z spironolactone DR DFEF & L
T, O7IVRRAT 8 2R KRBTSO Fifix L
AT K B HBIKFED R, @ torasemide & spi-
ronolactone D[RR GIC X 2H17 )V F AT EH
DNDPRENEZ B5NS. LML, torasemide &
spironolactone DRI G- DM <, EARNTOD
HENEDK S TR ZE 75T DL TR,
torasemide {Z DU T id0i & E O AEFTRH (- F FH D #
519 5 spironolactone &1 2 %5 )V )V F a1 R
BIENDIERNRZZ L OMELH O Y, LHihd
FHN T E 7 spironolactone DFRZ A9 % ERERIE
7 furosemide'™ DS DIEIEENS.
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fil, tolvaptan D5 MWL) T H - T REHIMIETH
D, IBRICHRT 5 ENTEAEINT. L, spi-
ronolactone DB 5D A THIE L TH Y, Fontan
i 7% H2 45 O AKX F MLE IC spironolactone D¢ 5-HYh
BOEHDEIRIETH B T L ZNDTHR L. HIC
spironolactone & torasemide & D% ¥ H PLE
S0 U CHERRHEICED 5 et 2 RE L TH

D, 510 PLEJRR - 6L L E 2 % 5 A CHIBRE
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