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Effect of Etanercept on Steroid Refractory Graft-versus-host
Disease in Children

Hye Young Han, M.D., Ji Hye Shin, M.D. and Sun Young Kim, M.D.

Department of Pediatrics, College of Medicine, Chungnam National University, Daejeon, Korea

Background: Etanercept is a recombinant human soluble tumor necrosis factor-alpha (TNF- ) receptor
fusion protein that inhibits TNF- &, a major mediator in the pathogenesis of graft-versus-host disease
(GVHD). The purpose of our study was to evaluate the safety and efficacy of etanercept therapy in chil-
dren with steroid-refractory acute GVHD (aGVHD) (n=5) and chronic GVHD (cGVHD) (n=3).
Methods: Five males and 3 females were enrolled and their median age was 14.4 years (range, 2.1~ 18.8).
Etanercept 0.4 mg/kg per dose (maximum dose, 25 mg) was given subcutaneously twice weekly for 4
weeks followed by 0.4 mg/kg per dose (maximum dose, 25 mg) weekly for 4 weeks. At the time of
initiation of etanercept, 5 patients had aGVHD grade III to IV (IlI=4, IV=1) and 3 patients had moderate
to severe cGVHD (moderate=1, severe=2).

Results: Overall, 6 of 8 patients (75%) responded to the treatment with etanercept, including 5 patients
with aGVHD [n=3 complete response (CR), n=2 partial response (PR)] and 1 patient with cGVHD [n=1
PR, n=2 no response (NR)]. Clinical responses were most commonly seen in patients with refractory
gut aGVHD. CMV reactivation occurred in 2 patients, bacterial infection in 1 patient, and fungal infection
in 1 patient.

Conclusion: Our preliminary data indicate that etanercept is well tolerated and can induce a high response
rate in patients with steroid refractory aGVHD, particularly in the setting of intestinal involvement.
(Korean J Hematol 2009;44:212-219.)
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Etanercept A5 & W3 7Hd & dd o= 59
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280l o Flu/Cy/ATGE AHg38h SholSo] 31,
Bu/Cy/ATGE Al4-3t 3tolr} 19 o]ttt GVHD o5

Q¥ ogE= 4949 3lx}o| A cyclosporine A (CsA)<}t
methotrexate (MTX) @7 @& 3141, 18-S CsA,
MTX @71 283} &7 ATGE Fol wgton, 15&
CsA%} &7 mycophenolate mofetil (MMF)S 74 -5
Witk A g o] 4 & W2 2 o] Zhol= CsAS A&
F ~H R =R e S A3 TH(Table 1).

Table 1. Characteristics of the patients and donors
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2. Etanercept X|20i| CHst

1) aGVHD

Etanercept 5o BA] 58(62.5%) 2] golSo] aGVHD
grade 1II-IV (I 49, IV 194)d]] 3| Z3}ict. AHA &
71 I W¥(grade I~1V)o] 57 EFoAl e}
7V Bk o2 43 (grade 1~1V)7} 49 9l
Jom IFS =ukst 7t ?“ﬂ”(grade < &+ 4 of A
Ve o] 59 R WA ARRE 18&F AH o]
T (methylprednisolone 2.5~5 mg/kg/day)S A}-&3F%
omn FA] S =l whe} 7FEFeklth. Etanercept
Fo] 74 MMFE AH&-g $hol= 4 llal 31 <]
TS| E GAS FK5062.2 WA Fo3l3itt. Etaner-
cept7} A& Fod do] ZYghe 2 ERA Fo|A =
449 (23~62)0]loH ZEH|Zo|EE A4 o] £ HH
£ 249 (10~34)°] %] 2L etanercept Fo] Zeol 2AH Zo]
EE ARG 71719 %"J%&E 249 (10~37)°] At}
Etanercept Fo] Ao CsAZS 3k 717te] S He
444 (17~59)°] 1 3. FK5062 3%(2~15), MMFZ A}
&3 7]17He 1459 (8~24)0] 2 tH(Table 2). MMF9}
2E|Zo|Ex GVHD7} 345H &S 104 s
%1 t}. Etanerceptol] thal HFS-& Fof T ol 3
7bet = 59 EFOA R
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I 95 HE S HAY SolEolgle e
grade IV, 3t W& grade 112] AA}7} 9\}2‘{4/\% i LR
A T 5 grade [~IVE FutE o] gI3lth PRo|UH
Stol5 F gk W2 grade 19] AAL, grade 1] 35 WH

3} grade 1M19] Wa] &4 AF&o] Qe AAE =

o3

Owl"l

No. Sex (P/D) Age Diagnosis Donor  HLA identical L(.)CUS of Cond!tlonlng GVHD .
(year) mismatch regimen prophylaxis

1 FIF 15.4  AML U-BM Yes - Bu/Cy CsA/MTX/ATG

2 M/M 6.3 AML U-PB Yes — Flu/Bu/ATG CsA/MMF

3 M/M 13.3 SAA U-PB Yes — Flu/Cy/ATG CsA/MTX

4 M/F,F 16.3 SAA U-CB No B Flu/Cy/ATG CsA/PD

5 M/F 18.3  WAS/DLBL  U-BM Yes — Flu/Bu/ATG CsA/MTX

6 F/IM 18.8 SAA U-BM Yes — Flu/Cy/ATG CsA/MTX

7 FIF 13.0 CML R-BM Yes — Bu/Cy CsA/MTX

8 M/M 241 AML U-CB No B Bu/Cy/ATG CsA/PD

Abbreviations: P, patient; D, donor; M, male; F, female; HLA, human leukocyte antigen; GVHD, graft-versus-host disease;
AML, acute myeloid leukemia; SAA, severe aplastic anemia; WAS, Wiskott-Aldrich syndrome; DLBL, diffuse large B cell
lymphoma; CML, chronic myeloid leukemia; U, unrelated; R, related; BM, bone marrow; CB, cord blood; PB, pheripheral
blood; Bu, busulfan; Flu, fludarabine; Cy, cyclophosphamide; ATG, anti-thymocyte globulin g; CsA, cyclosporine A; MTX,

methotrexate; PD, prednisolone; MMF, mycophenolate mofetil.
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Table 2. Days of immunosuppressive treatments

Before the introduction of etanercept

After the introduction of etanercept

No- Steroid MMF FK506 CsA Steroid MMF FK506 CsA Rituximab
1 37 8 2 44 74 28 90 —

2 27 21 — 53 63 — 93 5

3 11 — — 23 118 104 118 58

4 23 — — 60 20 — — 20

5 10 8 3 59 261 35 99 289

6 35 11 — 160 78 78 58 19

7 295 81 — 814 112 72 198 23 4*

8 24 24 15 17 70 37 115 —

*Rituximab is administered weekly for 4 times.

Abbreviations: FK506, tacrolimus; MMF, mycophenolate mofetil; CsA, cyclosporine A.

Table 3. Treatment with etanercept in patients with aGVHD

GVHD grading

Response to etanercept

No Time to Days to Progression
~ aGVHD (day) Qverall Liver GIT  Skin Overall Liver  GIT Skin  etanercept* to cGVHD

1 8 v 0 v \% CR — Yes Yes 44 No

2 19 1l 0 Il Il CR — Yes Yes 53 No

3 i 1] 1} I I PR No Yes No 23 NE

5 52 I 0 1% I CR — Yes Yes 62 Yes

8 8 M 0 0 1l PR — — Yes 32 Yes

*Days from transplantation to etanercept administration.

Abbreviations: aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease; GIT, gastrointestinal tract;
NE, not evaluated; CR, complete response; PR, partial response.
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Table 4. Treatment with etanercept in patients with ¢cGVHD

Time to cGVHD Scoring of cGVHD Response to etanercept Days to
No. q Previous aGVHD .
(days) Overall Skin  GIT Overall  Skin GIT  etanercept
4 114 No Moderate 2 0 NR No — 137
6 126 No Severe 3 2 PR No Yes 160
7 259 Liver 1/Skin 1l Severe 3 0 NR No — 814
*Days from transplantation to etanercept admistration.
Abbreviations: ¢cGVHD, chronic graft-versus-host disease; NR, no response; PR, partial response.
Table 5. Clinical outcomes of the patients treated with etanercept
Infection
No. Death Causes of death Overall survival (mo)*
CMmV EBV Others
1 — — — No — 12
2 — — — No — 15
3 Yes — — Yes TMA, pulmonary hemorrhage 5
4 Yes — Aspergillosis Yes Fungal pneumonia, TMA 5
5 — — — Yes GVHD (Liver) 18
6 — — K.pneumoniae Yes Pneumonia, TMA 8
7 - - - No - 41
8 — — — No — 53
*Months from transplantation to last follow-up.
Abbreviations: CMV, cytomegalovirus; EBV, Epstein-Barr virus; TMA, thrombotic microangiopathy.
3. 0| ¥} 2e 100-
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g Fof woron) 2 (25%)2) golrt 77} 53], 63] < S
etanercepts Fo Wob F ¢ A4A| Xstsl=d g 60-
@ W& GVHD7} o Jgste] F7b¢l Aol A4 g
@ 1 J
A FoAE 98 T, e & He CMV ¥ T 40
2redat ztel 9@k H o] Ay sto] etanerceptS F S
@3l t) Etanercepts Fol e RE SlolEoA T 201
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