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Subcutaneous Immunoglobulin (SCIG) Home Therapy for Treatment of
Hypogammaglobulinemia due to Protein-losing Enteropathy (PLE)
after Total Cavopulmonary Connection
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We report on a patient with protein-losing enteropathy (PLE) after undergoing total cavopulmonary connection
(TCPC) operation who was introduced to subcutaneous immunoglobulin (SCIG) home therapy as immuno-
globulin G (IgG) replacement therapy. The patient was a 21-year-old man with hypoplastic left heart syndrome
who developed edema and ascites secondary to PLE 5 years after the TCPC operation. When he was 15-years-
old, intravenous immunoglobulin (IVIG) was administered for the treatment of hypogammaglobulinemia.
SCIG home therapy was introduced when he was 20 years old. The serum IgG level did not increase with the
initial SCIG dose (8 g/week); therefore, we increased the SCIG dose (16 g/week). After SCIG administration,
the serum albumin level was reduced from 2.7 to 2.4 g/dL, IgG level increased from 370 to 484 mg/dL, and the
total duration of the hospital stay was shortened from 4.7 to 1.2 d/month. With regard to adverse events, a local
reaction was observed at the subcutaneous infusion site, but this improved with time. These findings suggest that
SCIG home therapy is effective in increasing and maintaining serum IgG levels and avoiding hospitalization.
The appropriate SCIG dose for patients with PLE is unknown. We believe that this should be considered on a
case-by-case basis depending on the severity of each case.
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TCPC (total cavo-pulmonary connection) F-ffi#% D& i H BisiE (protein-losing enteropathy:
PLE) I K 1gG MfEicnf U, pH 4 R AR 7 a7 ) > (B FES) (Subcutaneous Immu-
noglobulin: SCIG) IC K2 /EEMARIEZEA LTz 1 B2/ Uz, JEGNE A OETE BUEERED 21 7%
B 5 IRFIC TCPC FifiZ 17, it 54 T PLE ZF8JE L7z, 15 % & 0 BYYESIC & % PLE SEIR
HHEREIC fEfuE /1 7)) > (intravenous immunoglobulin: IVIG) #i787217Vy, 20 & T SCIG fEEHl
Fee A LTz, 8g/THIMA L7 IgG O LR 23, 16g/HIcHm L7z, SCIG iHiTL 16g/
G2 U, 1Mk gG EiE 370—>484mg/dL & L&, MiE7 /L7 I Vi3 2.7-24g/dL X F,
ABtHEE 4712 H/H LA Lz, SCIGIC & O i [gG W EA U, JEHYEIC K2 ABEEhEIC #2R
Mo Tz, PLE BENOHEFHR G RIE, BRSO U@ OGN RE L EZ 5N 5.
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JEICE S, TS K IgG MEIC X 0 5 7%
EU, BYEDORBEMNEN, F/x% PLE RO B
FRTOTHRETOT) VOMAIREL TS, 2014
I, AFICBWTEERNRRE T 17 ) U HiFeRis
TR EL LT B I L, SCIG A MEBHRBSEIG & 75>
To. FREBFIE R L, FRIRAIIIC K % 1fi 1gG fiE
OLEL, EEMERER O, FEEMATICKSE
TEOHEM L EORENARFE NS, SCIG 1F IR
FEMESIEARSE (primary immunodeficiency disease:
PID) HEHEIMHHINTED, PLE BEZICHT BHH
WMFEZ L. SEFK LI, TCPCHifkd PLE I ¥
51K IgG IMAEIC R U, SCIG I KB r/ a7y
UHHFHRE B A LT 1 2R LTz THiEd 5.
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HPHi=1.7WoodU-m? PA index=109mm?*/m>), 5%
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i i & LR O WIR 217 > Tz, 15 IR IS o il 8 ik
(LPA) k72 (LPA-SHE M 5mmHg) IS LAT
VMR, 17 mRICEE YOS CEE-T KRR
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UM U PLESEIR G IR AR 24 0 IR L, A
LM TH 5. 5D TCPC TR LA D.OMid A 7 —
TIVIREIC BT 5 FREIRE, i & 1o HER 2
Fig. 11C, TTZEGED.OEA 7 —7 IWVRE (20 % 9 71
A) OFiS % Table 11C/R9. FRERIE G TCPC i
[E12IC 14mmHg Td - 7/ PLE FiEfgh 5 B L,
15 RIS IE K 25 mmHg IC B > 7z, Z D% LPA X
7~ M & - fenestrated re-TCPC (20mm) Jitif7T 7%

T, EEo 20 5% 9 A1 ARF AT 15 mmHg 1< FE
KR U7z, BEHHuUE, MERo 20 9 7 HREAT
& 1.45WoodU-m?* & RN TH - 7z.
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(Fig. 2). 1K IgG IMAEMBEAEIL L7z 15 %R & D,
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PIEHMEOARIEH S E DD, HEERIIERICH
LT, HE 174cm, {k# 52.2kg, BMI 17.2, Ifi
J124/62mmHg, 041 114/57, #RZHEREIE 93%
(BNR0D, WRIEMEAL, PPRETS. ek 3 )
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Fig. 1 Changes in inferior vena cava (IVC) pres-
sure and pulmonary resistance index (Rpl)

after TCPC operation

Table 1 Cardiac catheterization data (20 years 9

months)
Pressure (mmHg) 0,

Systolic/ saturation

Diastolic ean (%)
Superior Vena Cava — 16 715
Conduit — 15 76.2
Inferior Vena Cava — 15 77.1
Right Ventricle 140/EDP6 92.0
Pulmonary Artery bifurcation — 14 —
Right Pulmonary Artery (RPA) — 14 75.0
Left Pulmonary Artery (LPA) — 13 72.7
RPA wedge — 10 —
LPA wedge — 10 —
Femoral Artery 134/76 100 92.0
Cardiac Index 4.71 (L/min/m?)
Qp/Qs 1.02
Rpl 1.45 (Wood U/m?)
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Fig. 2 Clinical course of the patient after development of PLE

Table 2 Laboratory data at the introduction of
SCIG home therapy

WBC 12350/uL AST 401U/L
Neu 93.0% ALT 351U/L
Lym 2.0% y-GTP 591U/L
Mono 3.0% UN 8.7mg/dL
Eo 1.0% CRE 0.65mg/dL

RBC 539x10%/uL TP 4.1 mg/dL

Hb 15.7g/dL ALB 2.4g/dL

Plt 33.3x10%uL IgG 366 mg/dL

NA 138 mEq/L
K 4.5mEq/L
CL 109mEqL

SCIG A RF D MR 2 Tl G 4.2¢g/dL, 7
V7 2V 2.6g/dL, 1gG344mg/dL & K H IfLE 2 &8
Bic. —RAENARERMRICKI T 5 BEZRD %
M o7z (Table 2).

8¢/l (154mg/kg/I) THika L 72 AV Mg IgG D |
HSZRD T, l6gid (307mg/kg/ i) I EI N
(Fig. 3). SCIG flifaii & 16g/lAliFEtZLLig L, MmiE
IgG fiEil 370—484mg/dL & E&., 137 )V 7 I Al
2.7-2.4g/dL i, ABH#EE 4.7-1.2 H/H LD,
PEHEENE 98108 JH/H EHIE L7z (Table 3).

SCIG DEIEH & UTHED @ FESTBO Ja i
JIGM, AEFNCBNTEAE T, EA YNNI N
MOFEARMENL G, EREZHFADHEL &M o7, J
FRICBI U TRE H ORI TIRZ I L, &IRICB
LTRAANDENEH D, ZOFHADOHE DL T
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Table 3 Changes in serum Alb levels (g/dL), 1gG
levels (mg/dL), number of IVIG replace-
ment (times/month), duration of the
hospital stay (d/month), and medical bills
(1000yen/month)

Pre-SCIG 8g/week 16g/week

Period (months) 31 4 5

Alb (g/dL) 2.7 2.5 2.4

IgG (mg/dL) 370 347 484

IVIG replacement 1.4 1.2 0
(times/month)

Duration of hospital stay 4.7 10.0 1.2
(d/month)

Medical bills 98 78 108
(1000yen/month)

After SCIG administration, serum albumin levels were
reduced from 2.7 to 2.4g/dL, I1gG levels increased from
370 to 484mg/dL, and the total duration of the hospital
stay was shortened from 4.7 to 1.2d/month.
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z =B

AJEFI T, SCIGIC & 0 I 1gG Eh FA L, &
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Fig. 3 Clinical course of the patient after administration of IgG replacement therapy

nTws Y. i, BEEOME GO FRTH
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%707 A BRI 1gG 2 R U Fo #is &
RO, Fiz, AERIO K 51 EGEE 2T B EIC
a7 URARNERTH B ARENN B B, G
PR ZNERIC BT ) VHFRETINENE S
IR L TEHEDEW

AJEHI T, SCIGE A LLETIC IVIG I & % fit
a7 YRR o TR OIS 1gG ik
370mg/dL TH O, EEYEICfES PLEJEIRDELT
B D JGBEEZ KB L Tz, T ORI O s
a7 UHiFEE 4g/E (77mg/kg/lH) TH Y
SCIG T & % 16g/i# (307mg/kg/i#) X 0 Dl -
7z. UM LU IVIG TIfiE IgG 6%z R % 7z,
BN R 2 229 2 080 H 5. KTz, SCIG
EREPMICRINE NS 78, i IgG ED &K D LiE
5. fERE LTI IgG i 484mg/dL £ T L5
U, BEYEIC K2 ABRBEICHIR DD - Tc e EZ BN
2.

— 7, PLEEFZICH T % SCIG D # 5 5 13 i
TLICAREZEEADONS. AREMICEHE VT 8g/
## (154mg/kg/lH) T [gG D L FH 27D
IVIG Ot ZE & U, 16g/ (307 mg/kg/#H) 1<
HEL T\, Biff, PLE B&ICHT % SCIGIC K S
g7 ) UHFEBEEOMEIEZ L. SCIG I &
BT 07 ) VHIFEREOE AN I EN T WS

PID (35 TOHMERHE 52 1d 87.8~213.2 mg/kg/3lH & #H
HENTHED >, AIEHITIE 307mg/kg/lHE X D%
OBE5EZB LT (Table 4). PID BFICHT 31K
IgG MIEFFEEARRICKZEDTH D, HliFe Lzt
a7 e BEICKHLTLES PLETWE, &b
ZROWANRLRETIT RN EEZDNS.
AJEFITIE, CLS Behring #:D 20%SCIG #HITH
% Hizentra® Z{lifl L7z. THUIAH TIHK IgG ififi
Wt UM T AEZx SCIG 8K TH 5. AFcEH
WU, XK < T a7 ) VfiEC R U T
FECRBRE)G & 75> T D, AEHIZE & PLEICHES K
IgG MIELRENDEHETRETH S, £z, FT7H—
BIEMRREC S K IgG MAEIC R L TEA Lz & v
WEEHB . EL, WeKIZBWTIE SCIG Offiff]
(& PID, ZFMEE R SMIGRENRSNTED,
PLE #2#1C SCIG Z{#iff] L7z 137%5 . PID FBHFIC
X% — M A A3 1 BIOK FEFTH D, At
ERRIE 1 B0 30 905 1K TH 5. BH|
ZAEIRE 2L, RRICRLUTREG %, R
AR T A 5 SRR 28 U TR MM G DY
ISR E N B Fzh, I3 IgG A ZE L, ik &
DEHRWEOEBI WG TE2 7. %, EEH
FOMATICE D, EHHIFD DI 2 K E) - 4%
2 RIS %75 EORIKID R E N, EiEO-m LicD
EhpEEZLGNS Y.
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Table 4 Comparison of mean dose and IgG levels between this case and published studies of SCIG in

patients with PID

Study (year), country Patients (1) Mean age Mean weekly SCIG Pre-study IgG level  1gG level, with SCIG
' (years) dose (mg/kg) (mg/dL) (mg/dL)
Hagan et al (2010) USA 38 36.3 213.2 1010 1253
Jolles et al (2011) EU 46 215 118.7 749 810
Kanegane et al (2014) Japan 24 20.5 87.8 653 715
Present case — — 307 368 456

This case required higher dose of SCIG to maintain the IgG level than patients with PID.

DEFITHT 2 EAS T AHGERTE, 25 Flr 20 #1
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W, (BI0K, FEEA, [, 785, ROAPUE, WL
TEDREEIN TV S, ERHENORFTISICHN T %
AAMIEIFTHY ¥, EmiacwEds L
nTn3 7.
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RER U7z, AIEBITIX, SCIG: 16g/HDE G X D it
HIgG M ER L, JEYWEIC K 5 ABTo Al ic %
NH otz 112U, PLEBENDOHR KRG &IXHEE
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