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Table 1 Laboratory data and bone marrow aspiration findings on admission

Peripheral blood Blood chemistry Bone marrow findings
WBC 24,300 /wl TP 76 g/dl NCC 475 x 104 /ul
seg 27 % Alb 4.6 g/dl MgK 1x31.25 /ul
stab 35 % T-Bil 1.0 mg/d! M/E 26.5
lym 155 % GOT 13 1U/1 meta 94 %
mono 2.0 % GPT 10 1U/1 stab 9.2 %
meta 45 % LDH 440 TU/1 seg 14.2 %
myelo 165 % ALP 225 1U/1 €0sino 3.0 %
promyelo 75 % ¥-GTP 17 1U0/1 mono 16 %
blast 25 % BUN 12 mg/dl lym 30 %
RBC 201 x10* /wl Cr 0.7 mg/dl plasma 04 %
Hb 76 g/dl Na 136 mEq/I reti 0.2 %
Ht 231 % K 45 mEq/] blast 56.0 %
Plt 22x10% /ul Cl 101 mEq/I
Reti 23.1 %o Surface marker
Serology CD13, 33, 34, 38, 56, HLA-DR ( + )
Coagulation CRP 0.69 mg/dl
PT-% 82.0 % IgG 1,340 mg/dl Chromosome
APTT 31.6 sec IgA 255 mg/dl! G-Band 46, XY, t(8; 21) (q22; q22)
Fib 244 mg/dl IgM 192 mg/dl FISH AMLI-MTGS: 97.2%
FDP 17.2 pg/dl EBV-1gG 1.0 GI PCR AMLI-MTG8 ( + )
D-D 5.62 pg/dl EBV-IgM 1.9 M.I
EBNA 20 %
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Fig. 1 Clinical course. The first regimen of HDAraC therapy.
HDAraC, high dose cytarabine; ABK, amikacin; VCM, vancomycin hydrochloride; LZD, line-
zolid; CPFX, ciprofloxacin hydrochloride; IPM/CS, imipenem/cilastatin sodium; PIPC, piper-
acillin sodium; MEPM, meropenem trihydrate; G-CSF, granulocyte-colony stimulating factor

B~ — =2 TH Y, Fluorescence In Situ Hybridi-
zation 3 & U'Reverse Transcriptase-Polymerase Chain
Reaction (RT-PCR) {2C AML1/MTGS Bl &@{nT-2°
Mol S, Geta iR b Ml t(8 : 21) (q22 5 q22)
WL % R 7.

HiRASEO : DL X ) AML, M2 (FAB4) &
Wi L7z, BE AL LTA ¥ VE Y v+ AraC ik

ZHEAT L, Abiieidbisatk 30 H HICEM 2 /R L 7.
5l & fe & M DL & L CTRE AraC i (2g/m’, 12
WpiifE, 5 HIM) #Z ity L7z (Fig.1). fb##% 10 HH
X0 500/ul KD HERIRDAIA SN, ALHER 12 H
HIZ 40C B OFEEAIMBLL, W b S HE L 72,
W&k CT Fir i TR IR 7% % R MR & 7o R BTIREE
a7z (Fig. 2A). MiE, WEHEHFED 5 MRSA A3
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Fig. 2 CT scans of the chest. A: Day 16 of the first HDAraC therapy regimen. B: Day 23 of
the second HDAraC therapy regimen.

HDAraC [cEPM lToB |
vem[ [1zp
LVEX [ PZEX |

vigl | |
cTx| |

Increased fever,
WBC (/1) CRP (mg/dl)
25

10,000

8,000 20

6,000 15

4,000 WBC 10

20%-”4~‘“\\‘ 5
Q0 W ==w-—"w L 0
e @f @P

Fig. 3 Clinical course. The second HDAraC therapy regimen.
TOB, tobramycin; LVFX, levofloxacin; PZFX, pazufloxacin mesilate; GTX, granulocyte trans-

fusion
WS h, MRSA BFE A D ILIRRE & & 2 Hh . HENCHE > TATLHRLIC L 28/ 2L EE L. £
BREPUAEANI A, IVIG(5g, 3 HIM), HkEkan =— DOFBIIALHEE 20 H BICHIMERD BIEA R 5 L, R

R -F- (G-CSF) A % 5§ % ¥ fili 9 7 & 2 LY L7 LA LIWER CT LRSI L 72720,
9, ALHRR 17 HHICEMRAEE 2D, £0% 19 JERHED ) A 7 % B LALFHERIL T 2 058t L L
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Table 2 Processing and transfusion of granulocytes
Day 1 Day 2
Processing time (min) 117 152
Processing volume (ml/ml/kg) 6,750/135.0 6,572/131.4
Collective volume (ml) 217 283
Transfused WBC/Granulocyte 1.10 x 1010/0.87 x 1010 1.75x1010/1.27 x 1010
Recipient Pre/Post WBC (/ul) 100/400 400/200
Donor Pre/Post WBC (/) 6,200/35,300 35,500/44,600
(Granulocyte (/ul) (3,503/30,958) (12,602/40,809)
Side effect (donor/recipient) -/ - -/ -
7. LT, OF 7Y =M, QREFRHEH, GF

FRIRAE Q@) « AlRit BBl & IR = 1Y B & A5
LTwW7z%, RT-PCR IZ2BWT AML1/MTGS (2514 %
Fike L7z, mimbBERE% 138 H H o LR A RO 5§
WMATIE, FFERDI91% L BIVHRI N, {bFHELEE
2 I— AT LEEMIR SN 7220, Bl
TPE 4 MRSA R E Tz b OO EE R EYYEI
GO, W CT b iBIEZo B L7z 72
B OKE AraC Bk, IR0 ) S HER:
SN EHZELAHE KEOa Y bo—)VIlHE
E 7wl e LB RRE AraC #ik % 3R L 72 (Fig.
3). L UAL# % 8 HH X b 500/l A D UfhER A
ARSI, L% 13 0 H X ) 3#% kL CRP b &
L7z, IR IRAE S EAL L, I8 CT i mi i B Am %
UM HVWNE R 2 BUEME SRR, & SR )
5 MRSA 25Heih &, miE FEARIC EiE MRSA JEGE
ORI U7 SAEpAAN N 2, Ab##% 15 HH X ) TVIG
(5g, 3HM) &S5 L, Z0O%H XY G-CSF #H) D B
G L7z S5 k% 17, 18 H B2, Yk BRI AF
RO [FREREIMLICBET 274 FI 4~ () NHl
D, UBHHHEZEE S ORKEE R LT, M —3KE
faz Fr—& LTGTX ZHifT L7z, FF—IZi3FH)
VB RE A A HIT U 72 1oC, BRIGAT H 12 G-CSF #5%0 (7 «
V7T AF A 600ug), TFHFRAYFY Y 8mg, TAEY
>~ 100mg % #¢5- L 72#%, Cobe Spectra # W=7 7 =
L ¥ AR TR ERBRIL 2 17\, 256Gy O RS MR 41 1%
2R S N7z FEM R R — # & Table 2 1SR, &
BESFTFTFANS VAT, WL IIIEER M
D2 RERICEE L7z, R, 53 H X0 RSO
ROYER CRP DR BA LNz, Z L TILiE#% 22
HEICZAmMEROME 2 RO HRELWUE L. &
BILFEHZ 23 HHO CT L, KR E L CHlifiline o i
W3HEAFELTBY (Fig. 2B), 5%IIKBEOWE L ZDOT
FEHNCEMI L, WERAS T AT ETH 5.

z ¥
HREEGRE L0 L, YA & TVIG & o ff HFE D
REGA T Z /R M SR SR TB 07, Z ORI

F A NVARHWER, @OPUAARAE M N B 3
(ADCOVEHZS IS NTWABY, ZOWNL 7V = ViR
1%, IgG YLD LKA L, ~ 27 a7 7 — VU ik
AR HE A LT A Piko Fe #8245 2, MR %
WEYT 2 EEIMEE SN AIEHTH Y, ADCC EHIE,
NK fifig e Bk, IFhEkA 1gG, IgA, IgM @ Fc #HiH
24 LC Fe BMHRITHEET 5 2 & T, Al % 545
T HEEPRESNAMENTH 5. e TRERICS
VB WA SRR E OG0z, + TV =
AERR ADCC IEPEAS 5B L 7% 20 o 72 T RETE DS
EZbNb.

—7J7 GTX ¥, G-CSF #HI D BIFEEEC & o TEHRINH
AL S TR, MEHBEED ML T 5. BUfEHE
TENTW 5 ERERIRIGEE, REFTLHVSR
MRS DEEEEICL A7 7 2 LY AFEOMIZ, 4
200m! & % \ 213 400m! SRR 5L - 0HES BNy &7
ERBTFONDL. 772 Ly ANy FEELEL,
KD Z I T & % piRe 2 H I H TORMAT
&5 2 LX) RN L RERRIGSTRE L % 2 H 1,
FIEFNZ BN THBRIIHESINTwE NNy FETO
PRIV BR S & Wi L, [FEDL L ORI HETH -
72970 BAED X 2 A GTX 12 X o THESEIE SN
5L END PRIV S TIER WA, L&D
R ERALE L Z 2 SN DMMNEFICB VT, T7=x
VY ABIAE e TFREEZ N, TO—HT, T
7LV AFEIIY RS 2D BRENTFETH D, I
R I A R R e 7 . V BER EES AL NS Z
LI FF—DREMIIOVTIIEE R BHE L
T4 . ARKFF—TiZ1HH, 2 HEIICAEGICETZE
TERIZRRD bNT, REHITT 52 &N TE.

AIEFITO 2 B H O EIE MRSA ERAERFZ, #)E] &
i UGS E OB IR 5 Z P TELERE LT,
OFINH MRSA FlZBIGE L2 &, @ GTX & PEH
L7202 06N5%0, OICOWTIZREBI Ny a
RATVVEBRIBELEZLDODIEROETEZAEVIED S S
L3 TE& Lol —HOIZHLTE, HATHAXD
(5 PP 2> & O WIERETI) B S 572 BRIR R R 3380 5
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N7z, ZO—J THRIfTHO AIMERD FAIZRETH -
72. GTX OREOFFELEIZI 52 Tld e was, AIE
BITId GTX 12 & o TYGEMRIAA B N7z 4 HIRIERE
OMEA AR L NIz D, BEIELE P VWIZ—DDHE R &
2 5N R BE O KR AraC #i:k, iFthEk 500/
wl A O BN & 3 L2201 11 H R, B B
#6 HH XD G-CSF ## (L 77 AF A 250ug) %
BIEL, Z04 ORICAHMEKO mEZ Bz, —F5 2
Il H oK AraC #5522 B 2556806 OB 14
HE<T, BHIEHHZIBHLIYVAETL ) 79 AF 4
ZRIEL, F05 HRICAMBROMELZZDTED,
MEICKEREBEVIIALN o7,

IVIG & GTX & OB FZE L, Nagler 5 (3% 154550
Hafehiith DUFHERIRAIINC BT 5 75 W BRI &
% FAEMIA T 226 3 2 ARkt 2 LTB 1Y,
MR IR 4512 & 2 B IRAUE IS T 2 WG b A
%71 MRSA %0 75 LT ERR (253 % b i3 mesk
OHFATIIRD LNLh o722y, NEFITHHHAIN
72 IVIG ® T b Fe &4 #% Intact % PEG L # IVIG
13, MRSA % & o 7= £ P AR RIS LEvwgt 7
VI VRIRERT Lo S H DY, MRSA (Xt
LCHHERR IVIGIZ GTX 20HTAZET, &1
BNLBRHEIHOND LEZOND.

INFTHOLE A GTX OARPEICE L T, D5
TOWHIIALNDLHODD™ KH 2 (52 5 8LHY)
R CORFMMEDIEH I 2 STV RWE? AHE
BRI, [FH—REFTOR—EIHEICH LT, GTX
ORI & 2 BRI RS OR Sz diEE Eh
THY, GTX OF MR HEHREEL L TOMEDIFICE
BhREERTEEZOLND.
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Abstract:

A 27-year-old man with acute myelogenous leukemia (AML, M2) who was in complete remission following induc-
tion therapy was treated with high-dose cytosine arabinoside (HD AraC). He subsequently developed severe pneumo-
nia, caused by methicillin-resistant Staphylococcus aureus (MRSA), as a result of bone marrow suppression. In spite
of treatment with antibiotics, granulocyte colony-stimulating factor (G-CSF) and intravenous immunoglobulin ther-
apy (IVIG), his condition deteriorated into respiratory failure, and he required artificial respiration support. He later
relapsed, but achieved complete remission following two courses of re-induction chemotherapy. He was treated with
HDAraC again, which once more led to severe MRSA infection. He was then transfused granulocytes from a sibling
donor by the apheresis method combined with antibiotics, G-CSF and IVIG, which resulted in a clinical improvement.
Antibiotics and IVIG are widely employed in the treatment of severe bacterial infections in patients with hematologi-
cal malignancies; however the effect of IVIG is not fully obtained in neutropenic conditions, since immunoglobulin re-
quires the co-operation of neutrophils to be effective against bacterial infection. In our case, granulocyte transfusion
(GTX) appeared to have prevented the deterioration of MRSA infection, suggesting that combination therapy with
antibiotics, IVIG and GTX might be valuable in critically neutropenic patients suffering from severe infection.
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granulocyte transfusion (GTX), MRSA infection, intravenous immunoglobulin therapy (IVIG),
acute myelogenous leukemia (AML)
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