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Fik o WO R B SR DR A 56 HLH (LR 8 ZAKFE IR 4 (VP16) IR YT G 4k & APL [ I K B8k, JE 45 &
ANRIE Y 17 BRI AT SCERAE ST . R SEBEGIA 1 012 R A AT B M ¢ HLH, #2 % HLH-04 F £I897 )R
4k & APL, % TALIT 5 APL B IFA7T0 . &2 SCHRANA 17 6 HLH 897 J5 4k & (i 95 61, 3% 18 i . 544 13 6],
M5 B, HIRiZ K HLH 8 0~19 %, i 4E i 3 % . HLH 288! i EB 5 8 /8 YL 41 ¢ HLH(EBV-HLH)
61%, VP16 B &K 400~20 500 mg/m’ , FALECH 3 100 mg/m? 5 4k & 1 195 W AR B 8]y 6~72 A~ F o i B
)2 26 A~ H . 18 B E HIET: 6 B A7 12 i b 6 i) M3 He 2407 G ¥ 8 R MO . &ie R OC
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Acute promyelocytic leukemia secondary to infection-associated hemophago-

cytic lymphohistiocytosis in children: a case report and literature review

WU Fei-feng ., SHE Zhou . LUO Sen-lin, LIU Ying , WAN Wu-qing » WEN Chuan (Children’
s Medical Center, The Second Xiangya Hospital of Central South University, Changsha
410011, China)

[Abstract] Objective To explore the clinical characteristics and prognosis of secondary acute promyelocytic leuke-
mia (APL) after therapy for hemophagocytic lymphohistiocytosis (HLH). Methods Clinical data of a child with
Brevibacterium epidermidis infection-associated HLH and progressed to secondary APL following etoposide
(VP16) therapy were collected, 17 cases reported in the literatures at home and abroad were reviewed. Results A
case of Brevibacterium epidermidis infection-associated HLLH treated in a hospital had secondary APL after recei-
ving HLH-04 regimen, APL went into remission and patient survived after chemotherapy. 17 cases of secondary
leukemia after therapy for HLH reported in literatures were reviewed, a total of 18 cases were included in analysis,
13 were males and 5 were females, the age of patients with the first diagnosis of HLH was 0 — 19 years (median 3
years), among the HLH types, EB virus infection-associated HLH accounted for 61%, the cumulative dose of
VP16 was 400 — 20 500 mg/m? (median 3 100 mg/m?); the latent time of secondary leukemia was 6 — 72 months
(median 26 months). Six of 18 cases died and 12 survived, 6 cases of M3 achieved complete remission and survived
after chemotherapy. Conclusion Infection-associated HLH is a common type of primary disease in HI.LH-associated
leukemia, APL has a high incidence among secondary leukemia. During therapy for HLLH, it is necessary to pay atten-
tion to the cumulative dose, frequency of administration and combination regimen of VP16, as well as individual diffe-
rences of patients, molecular biology of bone marrow is helpful to monitor the occurrence of secondary leukemia.
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W% 10 240 JH e 9 28 2H 2K 4 i 48 4= 9 Chemophago-
cytic lymphohistiocytosis, HLH) , X FR W Ifi 21 if] 47
BAE e H T 2R EUE R S B e I8 A =L
LW 40 Y AN T 290 i 3 8 494 5 T A R R 4 i B
iE 5 51 42 B RAE SN 1 22 JIE g T RE 40840 118 — 4H &5
AAE . PR b AT 2 O Uk HLH Fgk % 1 HLH.
J5 & A5 P (familial hemophagocytic lym-
phohistiocytosis, FHL) F1 38t % M 90 % Gk B AH & P
HLH; 4k %Pk HLH 7] 4k % TRy XU G2 1 B2
R 45 . iz i TR LA L EE L R 2 R
WG 25 . WA IRYT 7 SRR B U MR
PP RIS DASE G o (H[R] B B B0 1967 AR G A R R
B LR ARFEIA T (VP16) 5 52 5 | (19 4k & 13 195
SR T ORTE . AU — UK TE 3R B BT R R A G
HLH 3677 J5 4k A 21 5 40k 40 g 1 1ML % (acute pro-
myelocytic leukemia, APL) , BREEANHR A5 U0 T &

1 fmHARR

1.1 smsk BILBM.5 2 KK TR 15 d7
F 2020 4E 3 [ 25 H ABE, ABe A4S A A 00 R
CL T I  NT BTy AN U N 2 1 S 1
it BRAAAS B W W A A T B TR I L O
B LEA TR E PG 1 em, BT
A Sl B £ T TCLL I R L4 AR B fh 2 R
G AR TCRR A

1.2 #nsd KA 0w AL E 40 24, 47 X
10° /L, Fer 41 it 20. 15 X 10° /L, 2T & [ 105 g/L,
I/l 511 X 10° /L5 C-Jx i 25 B 130. 83 mg/L, Ifil
UL 119 mm/h, 8:HE [ 2 774. 67 ng/mL, G & &
255.2 pg/mL; JiF'E g . i A O LRG| 5E 1 2 fiE
R4S R R PiBE“O” . GM X % . EBV-DNA |, Ifi % 7%
N BERE S R A AMA R 2R+
% P CCP ik VHLA-B27 & WL 54 . 96 5 A=
o 38 EE RN S R (GO R AP . O E
o s I B ASHRI) (8] P 25y 2 PR M O Y IR
RATREME R I &8 CT P49 - 22 b i SOBUT il g% 2
SO R R s AL DV BRI 5 IS B BURE 2G5 MR
AT+ B EOR UL SR B AN e AR TR R
W% I8 (1) 2P SV IR 5 (20 R PE O IR R
(RERITHED EETRD M T &R R,
RIASF PGy, S BREE R SRR IT . R A
JLTEM B 51 A A R R A s 40.5C L 4
2~4 W/ R A SF IR BIEH .

ABEEE 14 K 8L A B S A6 E B
M. 56 B % AL 4000 3. 46 X 10° /L, 1L 414K
[ 68 g/L, /M 53 X 10° /L, ki 20 g 2. 99 X
107/L; INR R AL 731.3 U/L, TR AR
FLEERLE 2 074.7 U/ L, FLER LA B 3 600.3 U/L,H
WM=05 3.81 mmol/L, 4 A 1.74 g/L. 2k EH
=40 000. 00 ng/mL, [ 4% % Jil >100. 0 ng/mL, NK
RIS PE 1. 1% . sCD25:2 985 U/mL., %6 41 iy
2 B BERE AR TN KL AT 0L 3. 0% Y 4L 4L AN L AE
JFE A AT AL A W A 22 B &y 1 4 i R R A 5 T Y
M A A MR I 1290 A H LA . R
o TR PN L SE AN I S S IS A 1
HLH2004 2 Wibs o , 12 W 8 4 A 56 W5 il 40 Ml 25 &
fiE ¥ HLH2004 7 45 7 Wik . VP16 . ARG
Jr3t 14 Ji . VP16 Z2RUGE 1 100 mg/m* , i 1F 2 il
T 2020 4 7 A%,

L B G AR TE 8. 2021 4F 2 H R % Bk 4
JRLUR /2 A A7 PN BE » I B AR 4 2. 30 X
10°/L, ML & [ 113 /1, i /AR 3%k 90 x 107 /L,
MR A 3T % 0. 30 X 107 /L, JIE P BE L BE 1 2 BE
BRI sCD25 2800 5 i HF B HLH & %, 5 88 40
JH 2 I A i oy B AR TR 2P B R A0 I s (M3)
S i fE s . PML/RARa(he D) Bl & 3£ BHE . WT1
BER G RN R R AR P AR A% B 4 BT 46, XY t
(15517) (q225;q21) . 2 W 2Pk 7 4 kL 4 i i o
(acute promyelocytic leukemia, APL), 24 T 4 H
[N RV N -y 7 A X A ST (A S
23 REBHFREEEM. WA THFR.EHH
B R OUEAE ST 2k BRIUR 2 002 2 i e AL T 22 AR
&. HEEJL HLH K& APL & H4 TRERS,
TCRFRANE .

2 XHLES

AL W I 28 A 25 5 AE | I 7 F hemopha-
gocytic lymphohistiocytosis. leukemia” Sy 5 4 ia] 43
SRS 2 R 7 J7 S PubMed B85 A2 L 2 Be) SCRR &
B HLH 4% % 1 1% #1888 0, HL-F- 4 L,
O BUAH OC SCHR 18 F 2 i BRI ] 5 RS 42 1 )
Br o1 g AR AR IS 62 % W BR L R IS Ay A 3t
15 45 CEL N 3 0 EAM 12 05, 2o 4l 17 ] e 4h AR
M1 pL et 18 L IR 1. FEN AT BTG 18 i R
Fop B 13 (72, 2200) Lt 5 B1(27. 78 %6) 1
Wi W HLH BYAEI o 0~19 % P AAE Rl 3 5
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HLH A, FHL 3 i (16. 67 %) . EB 5§ 8 & Y A & B T-ALL 2RI G 40 i AL 5 i S #80 2F =
I I 20 i 25 4 fF (EBV-HLHD 11 $i(61. 11%) . A~ WL IE(MDS) £ 1 i, 75 16 7] {3 #r 1 240 i
I3 i (16, 67 %0) , A A Sy 3% Bz i FF T JR e AH G WAL B o TR S SR B E R IE T 4 )
HLH. 7% HLH i A R EWEZ TS (25.00%) , S 5 12 1] (75. 00 %) , 58 % B oh
VP16 4by7 5 28, Hirp 6 352 HLH-94 J7%.8 t(15317) (q22;5q21) B4z 6 6] (50. 00%) . t(9,11)
Bl HLH-04 J5 58,4 07 A0, VP16 RZBUR & (p22;23) By i 3 ] (25. 00%) , & Z= #% AL 2 ]
A 400 ~20 500 mg/m®, P AL ECH 3 100 mg/m®, M (16.67%) , 17E7E 11923 EHE 6 4] (50. 00%) , 18 44
HLH 2 K 2 (5 15 55 8 1 42 5 5 25 6 Ik 19 &k BT 6 B AFTE 12 ] o 6 i) M3 #5524k
BFIE 2 6~72 A~ H o A AL & s B[R] 2 26 A4S H L 4k k 7 J5 Y58 A G AT, ol 12 ]k M3 g rh 7
i 96 v g UL o AMIL.(15 3], (5 83, 33% 5 M2 U 1 B2 A (AE TG 4 B 38T 3 B, 4 Bl 35 32 Ak )T
i, M3 5 6 f5i] , M4 54 2 5] , M5 BY 4 f51] , AN W] 53 7 2 (FFI% 2 0, 38T 2 D o1 il s . WLER 1,

F 118 4 HLH Y675 4k & B ML LB I AR 45 AE b e I

Table 1 Clinical characteristics and prognosis of 18 children with secondary leukemia after receiving therapy for HLH

1 Henter, 1993 394 % FHL 20 500" -/VM-26 72 MDS E# (E2i} £ [1]
2 Stine, 1997 1% %  EBV-HLH 31007 = 26 M4 H ARG B e [2]
3 Takahashi, 1998 19% % EBV-HLH 900 - /Arac 32 M4 t(9,11)(p22;q23) i R [3]
4 Kitazawa, 2001 5% 4 EBV-HLH 3150 94 33 M2 EH i - [4]
5 Ng. 2004 181 % EBV-HLH 1350 94 6 AML (9,11) (p22;¢23) Bl PEa [5]
6 Rudd, 2006 4] 4 FHL 3150 94 24 M3 1(15;17) (q223q21) ey 1 (6]
7 Ohtake 2006 2% %  EBV-HLH 3900 - 14 AML 19, 11) (p22;q23) B iat [7]
8 RamaChandran, 2009 18 § H - 6 150 94 36 M3 1(15;17) (q22;q21) ey 1 (8]
9 RamaChandran, 2009 42 4% - 1200 04 26 M5 - ey hyrd (8]
10 Shamsian, 2010 2% % - 400 04/6-MP 24  T-ALL i URis %1 [9]
11 Sathiyamoorthy, 2011 17 § %  EBV-HLH 4800 94 18 M3 t(15517)(q22;21) 43 i [10]
12 HIE, 2013 32H % EBV-HLH 3 520 04 28 M3 t(15;17) (q22;21) fei7 s (]
13 Pan, 2016 104 4 EBV-HLH 2100 04 23 Msh Y & Wt [12]
14 B, 2016 16% % FHL = 04 31 ALL = ED - [13]
15 {B . 2019 27 % EBV-HLH 3900 94 60 M5 EH 2! s [14]
16 W, 2019 30 4 % EBV-HLH 1500 04 18 M3 1(15;17) (22;q21) ey il [14]
17 Sardou-Cezar, 2021 45d %  EBV-HLH 2100 04/HSCT® 40 M5 48,XY.t(6511)(q25;q23)  fkJ7 - [15]
18 Al 5% 5 sHLH 1100 04 10 M3 t(15;17) (q22;21) [ %id RIT

HE: DS W HLH #4AR I 52) HLH 8 W7 2 4k 4 (1 00 2 A5 0 ] 5 3) 80 e SO 45 )75 DIREZE 25 13,6 ¢/m?35) D IRZG 25 2.8 g/m?56)
T % R BB A R VA B IR 57046 — 49, Y, t(X;515) (pl1. 45,q23~24), + 9,add(11) (q23), + 20, +21;8)46, XX, der(11)t(11;
19)(q235p13)inv(11) (q23 p15) ,der(19)t(11519) 5 = Sy T AT 3R B B4 s VM-26 9 & JE A 1T s Arac g BT MO 17 5 6-MP 2y 6-3i 5104 s HSCT g
T AL 20 RS A s AML g 2 P 6 40 M A 1 s 5 T-ALL Sy T bk B0 240 H 1 1 5 M2 Sy A e 0 40 0 o 3 43 BB AR 5 MI3 Sy o e &l s 4 A 1
L 5 M4 g 2 ML B A% 200 19 L0 5 VIS g o B A 0 MR 1A L

i FHL 55 AR A Bl 45 i i 2 56 i

3 itig R B TR RO R . R R
(Brevibacterium species) J& — Fl 1 & 1k & i FH P .

HL E*%WX@‘@E‘J%E’E%?L%%&E@# LR G A AR TE NS R b e A, B
SR O e e Ho R WAk R R BRIl AW R Y . BRI LA A R



= R Y i 24 A 2022 4E 3 A48 21 #5455 3 ] Chin J Infect Control Vol 21 No 3 Mar 2022 o 271

D I 3 JE% e D I AR B T A U 38, G Ak
S | R R R OB G R . R B AT B R 0
PIBEE 98 H A B 5 8 28 3 BTN . B R E S i E
20 R T R RIRIT A AT AR BiL 3k
B AAFE DN IER G, TR B + 0l B R PR
Ye,2 JE SR T B, 5 HLH A 3¢ 48 b5 #E 171 |
T« fie Ji 25 IR G 4 2 Wi Il 25 5 AIE

FEIE 30 4, Bl X HLH 697 7 209 A Bk
#F,JL# HLH BE 1 5 R AR m E 6200,
VP16 1k —2k F 245 % B0 20 i A7 AR v 14 36 4 L g
i BHL 11 JK e 40 i o EBV-DNA [ & B, %Ik FHL
Fo R T AE T %6, 48 K 2 9 28 i i W), 78 HLH, JL 3L
J& EBV-HLH (7P R M S mEEMEHN " . |
[F] B VP16 A S #4b S5 A8 40 ) 550 iy — Ffr, 80
1375 B4 VR T TR) B 5 1R 7 I RS I A 1 2 7

VP16 3677 51 1 1 I 16 )L 2 1 & b o & %
o S AAsRE Hp g R E S M B2 R HLH 3697 )5 4k
KR & AR 8o W . VP16 JAY7 51 A9 1 1ML
R A L B L AML, HL [ F BAA% 40 i
T VBRI AH B A (2~ 3 4F) 5 B 11923 e fA
GifL o FEASSCHA 43 AT 00995 491 e o 5 AR 359 Ao B[]
26 N H P B A AL 6 S H LBl fE HLH £
WiJs 3 A~ H (BE 55— VP16 i 1 AN D) B 8%
o LA MILL S R B . 4k & 1 I e
W AML, 76 12 ) 5% R 6 BilfEAE 11923
FHE, SRR IE Y VP16 VA YT 51 19 1 Il 5 A
ARG . TR 13 ] AML 1, M3 (55K
FE ) (46.15%,6/13) I B 5 7E — 100 3¢ F B AR I 3
AL 2O R RE VR IT VP16 A 56 AML (1 iF 5%
AR IE L BRI AR U — T .

ARG B R EBV-HLH 4k % (4 il 5% &5
61. 11 %, HHT 6 2 %% 27 HLH 4k & [ 19 K
I 1) R S 081 % 22 Hh U WIS o AH DG 18 A T 95 2 BF 984T
e, WA BE RIS A8 A 600 Z 6] HLH &%
H A 2 B & Sl AMLL #8078 & AR 196007
— 5 H A BT 4 iE EBV-HLH &% gk & (A 1%
KR 1.23% (1/81) i [ N R KRR N
4.76% (2/420  J& e b HLH {32 HLH 4% % (4
I AR DL SR R 2 A EB i B 40 1 Can
AR SRS 1 2 R R AT D S IR Y. BAR HLH /YT
S Ak R A DX A S (ELATS SR i B v B DG i HLH
Ak & s 0 R A AE B U R IR HLH JRY7 5 .

HETIAH VP16 4k & B i £ 25 R0 &= |
L A 3 VB G T R A TR R A O, b R 2

BRR TR0 AT A 4. 78)LE A
J L AN VP16 BRI R TE 1.2~6 g/m’ i,
4k AML [ REE3M T 7 £%, Mt 6 g/m” &
FAZR S 197 £52 6T WA DU 241 20 40 fif 34 A=
i H RIS 45 SR 4, VP16 BAUE B3t 4 000 m?
Wf & AR 4k % AML RXUBS B 38 m> . b oh . B
A1 JE 2 ks 1R 1 R4 2R S Ak & 1 s X
W45 e i e HLH 3897 o K38 40 7 58 0 1% 0
T, MAE VP16 JR Y7 i B b R B A O 5] R
DNA 535 189 259 » in ke A0 O iR 97 55 4k % A I
9o KU 1 It . A Sy Bt B 9 il vl VP16 R
Rl AR 3 100 mg/m?, BAR H AR H 43 BF 52
AT 2 000 m* 551 5 Bsf FH 4 488 42 4, {AL SCHik 43 A
SR BRI o Fl A BRI E/NF 2 000 mg/m’,
2 BB R R EALF 1000 mg/m’, R
WA A &2, AGE L VP16 BRI &k
1 100mg/m” , JEAR T K 2 F4 38 9 1], 42 7 I K B2
AAE T VP16 Fil & B0 I 7 2 B L %
FBH S ) A

3 3 A 1) N A O SCHR &2 ) L A AN O T
e BE A CO R AR SC HLH & HLH 4k & 1 1M
R LB D R 28 A B D6 T EB R HE S5 B Ik
YL hh e 0 B R R 2R 2 () FE 4k Kk IR
DL APL %4k AT (3 4% HLH R i VP16 3
Rl AL T ), 5 B OG  VP16 SRR & L R %
BE TRV EBENRERFHN: (DO VP16 IR
I7 o GRTT G R o F AR W SE R DN A B T
Ak & L B & A . %k B T T B e Tt iF R
P JLE HLH B9236 808 4 4k & [ s 1 &
A AR HE)LEE HLH B SRR3R,

Aah R AAEENFARFLEAEF R,

(& % x #k)]
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