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Case Report —

MRS & 0 2R L A U, Bkt Clin B2 i 2 (Transfusion-related acute lung injury, TRALI)
LW S NTIER 2 Bk L 72,

SEBNEFE T O 70 etk (5 4: 3 %), Wi CORBRIBTARENE. Mg bimics U -CRimEREm (Ir-RC-
MAP) 18 Hifir, #HEEstismaE (FFP) 14 AL 24 2 Bl 30 0o MIcHe G- L7z, i T 10 0 EH S Ak
B F A EE (SpO.) &IMLEALT (65/35mmHg) %F2®, 100% MFETO AL & L7z, Sp0.1d 70% KT, I
it~NEZa > (FHHb) 13 08% 75 88% (2L 7z, EHkL (=¥ x71) V%) CRBEEELZHERY, o
BREIE R ARV VIV o 7z, 20 %D S Ml HES 2 TEL, St TEZEORKRROEL ROz, Ul
MRIED b3z <, MEDA 1 IREMEICIEEE L 2AFRIER LI nz REEZ Tolil X S5 E TLEZ DL
Kz, MAEOHRTH 572, LT3 —RETLMERORFE IR - 7. 15 K #ZOF IRk 1,600/ mm’ 124K
TLTW/.

i 17 WA OMZE T, PR ERPTARIT SRFIRYE, PUHLA ik 3 #5053 HLA (Class I & IT) PR & 72 -
7z BEMFHERoPUKTIAmER, $IMEEA (Bt lgA, $LC4, L CY, N7 hruey, Hfiktrvers 23 2,
lo2~zurzuzy) )Tl FERMORBEADL Lo/, RIXBISRARTIE, 38AF D 2 85 (RC,
FFP) 7Btk Tdh 0 BINEA g sz, BRSOl E e L THh o 205 REIIARHTH - 7.

F—U— R B SR, PUHLA ik, 25 Rk

&I ABERERAS @ Table 1 1279 & 9 12, fLa ik 0%

AR R R R 2 & D B B S
(Transfusion-related acute lung injury, TRALI) %%
HENMTwa, SHAih o & ) 2ErFkEsE s
AU, TRALI LB S IR 2 BB L 7z, RRE
HTHH Y, EREEOZLALAMER IS, I
PECTIZAND 5 WISERGBOBIZ L b 5.

1. fEB & ERRRER

D) SEB 70 ok, BRZHNIAEITINESE. HiR
BES W, EE 3 (ARSI Tho7-.

BEAERE @ 34 sy, SR IERTA, 66 &R, Kigph
#Ege, T2 T0FICIIEANBETH £ 27205 wih
& FIMLRE 1 72 v,

BURIEE © NI O E R & OB W T3k (6
7 —V) {ifT. 5 ABARRER (F, BRIk, A
THLM) BRI ABEE o7z,

ERbN D EIMEK, ARiEKZ &, B RO T A%
O oMz WM OMETII AR+ TH Y, FFEY
ANV AN, ARABUED BETH - 7-.

2) FRRHEE

WAL ] OSSR, LR 70T YI2X b4
SRR % AT, WRIFAIAIEE (SpO.), MU % #ERFIYIZE
=% —L7.

FHTBAMG 1 REM o B34 700ml Th - 7228, &
BN O R BERVEDSHE T (D AR ASEE N, MU O
FEHS AL A & AR TR 72 - 72, 2 1,000
ml %8R 72 FAMBHLG 1 RER 2 &, R LBk I & 7
G M O WA A S A, ARMEREID (Ir-RC-MAP,
HARTG4E) 18 WAz, FrEEsfifsimiE (FFP, HAR
T ttk) 14 ALY 2 IR 30 o Bic S-S 7z il
EIXEIN B IGRE 1,355ml Tdh o 7225, #TREICITRE

D Wb S WA SR II R R R S, M
2) b E LR A I N e e SRR A

3) Wb AT AR A IR AL IR BRI

(ZHH 200746 H6 H, ZHH 2007411 H9 H)
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Table 1 Preoperative laboratory data
Ttems Value Normal value
Hematology WBC (/mm3) 2,700 35-96
Neutrophil (%) 29 41-73
Eosinophil (%) 1 0-5
Basophil (%) 1 0-2
Monocyte (%) 11 3-8
Lymphocyte (%) 59 19-48
RBC (/mm3) 272 %104 365-493
Hb (g/d]) 9.2 10.8-15
Ht (%) 276 33-44.1
PLT (/mm3) 14.2x10% 15.2-36.4
Blood chemistry AST (11972)] 16 13-33
ALT (1u/1 9 8-27
T-Bil (mg/dl) 0.3 0.3-1.2
LDH (11972)] 167 119-229
TP (g/dl) 6.8 6.7-8.3
Ch-E (/i 348 185431
Na (mEq/1]) 143 138-146
K (mEq/I) 43 3.6-4.9
Cl (mEq/I) 108 99-109
Ca (mEq/1) 9.1 8.7-10
BUN (mg/dl) 194 8-22
Cr (mg/dl) 0.7 0.4-0.7
Coagulation Bleeding time  (min) 25 1-5min
PT (%) 89 85 <
APTT (sec) 29.3 235-34.9
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Fig. 1 Changes in circulatory and gas analysis
The charts show time on the day of operation.
Body temp., body temperature; BP, blood pressure
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Fig. 2 Chest X-rays through the pre-and postoperative period
A (left upper), preoperative day; B (upper right), operative day (16 : 49); C (lower left),
day 3; D (lower right), day 10 after the operation

#7075, C ¥ 5% 40 53) 2 B 287 SpO. DT (98.1%—
89.3%)A3H 1, ML A A D43HT (Radiometer ABL 700,
Denmark) TEIRIMEEESE (PaO.) DT, Deoxy-
genated hemoglobin (FHHb) @3/ (0.8%—88%) %
a7z, MEDEKT (105/48—65/35mmHg) b & 1,
2 T Fi0.% 33% 225 100% ~, ¥ 7z[MIENE (PEEP)
ZIzZ7z. L2 L Sp0:1& 39%, IfiJEid 40mmHg A1
FCTI|RT L2720, FEHl (¥4 7)), F—=s383
V) BREHY., 5% TV 3 (250ml) 5AEEGHE
Pelg L7z, FREICR BB 0 UAHER v 2w 2 8
¥, FvavyzicLTrer 7 —EHRERN %A
L7z, PaO: DT 20 4382 & (3 Wil 12435 % 380, %
HOTLRIRDIE DG S 7=

MU (& 1 B2 130/60mmHg, SpO: & 99%, PaO,
1& 58mmHg 12 F CHIE L2225 F APk & 2 ), &4
WNIFE O F FHEFFERE (ICU) ICHg S, AZRKE

BOWH X MEECTIIEELMKENETH - 72 (Fig.
2). LZI—FrATIHOBEOH X IZRFTH Y, I
Kb, OHME, MZEeRmES N B8 (5
A5 15 R %) o FILERE I 1,600/ mm’ 1K T LT
(VAN

Wit 3 H BICHiKEERD S H S hz720, FHF
MAFER S hEgEshi, ANTPRERIZZeEZ2 L
THEFHH 6 0 F TICU THkEE S, MikEfiafitg
10 H O BEB X #EHE FIZIFH A L Twi.

2. RFEMBEZHRE

IV AE A S 7z 16 A B L OF IS D W,
WP b HARR T FHAOBIEHSEICES X, Tid
DI A % WA SR ZE I BV T HEME L 72 (Table 3).
1) Mgy > o8 r

OPL 5 ¥ 28 7 fifk : TgA dufk, ¥t C4 bufk, HtC9
Pk, N7 by rbdg, dibvorI A3 U
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Table 3 Reactivity of three blood products against leucocyte antigens
Time of Reactivity to leucocyte antigens Antibody to recipient lymphocytes %
Blood Products ¢ fusi Antibody to HLA 1l
ranstusion | Granulocytes ¥ | HLA Class I# | HLA Class T T-cell Bcell
A (RBC) | Ir-RC MAP 15:40 Negative Positive Negative Negative Negative Not done
B (RBC) | Ir-RC MAP 16:00 Negative Positive Positive B61 Positive (weak) Negative
C (FFP) | FFP 16:30 Negative Positive Positive DRI15 Negative Positive

T Flowcytometric assay for HNA-1 (NA antigens) using these DNA typed granulocyte panels

4 Flow PRA screening test (One Lamda, CA, USA)

9l Reactivity to solid beads HLA (LABScreen PRA, One Lamda, CA, USA)
Patient HLA by DNA typing (LABType SSO, One Lamda, CA, USA);

A2, A24, B61, B61, Cw8, Cw10, DR15, ( — ), DQ6, DQ ( — )
* Cross match test by flowcytometer

K, Plo2~rurzurn) rHkof %  ELISA %,
TIAY rTay METEERKIIO W THRRA %
fTo722 2%, WINHBEETH- 7.

@M%y >3 REEMRA  1gA, C4, C9, NT T
ovry, kvasSAIY, 2xrara7y v of
% BERARIZOW TR 78 X ) —, ELISA T
BLIEZh, WIFRLEEETH 7.

2) PuH ImEkPriksRr

(O¥t HLA $ifk : HLA Class I, Class 1T, 3 & OV
RIS 5Pk %, @Ee MUFENEE LTREL
7o 3HH) (RC2 ##), FFP1#HA]) 25HLA (Class
I1&ID) 2R L7z,

Q@PUEERERPUAK © 7o —3 4 b X b Y —THERIERIC
X9 B PURIIAEAE L e 2o 72,

3) HLA

DNA typing (LABType SSO, One Lamda,
USA)C, B3% HLA 13 A2, A24, B6l, B61, Cws,
Cwl0, DR15, DR (=), DQ6, DQ (=) Th-7-.

4) IR OB HLA (B85 %

PLHLA Stk batE T 5 3 3H % v TEE HLA
O EF L7 Ooid HLA JUsEFEH ¢ — X (LAB-
Screen PRA, One Lamda, USA) & #ilfifR{k & o505t
HEETHE L7z, 2% RC1 AT HLA-B61 & X
J&, FFP 8% HLA-DRIS & S $ 5 2 L RS
7.

5) BE Y VoRER &I & D3 R

B SRR R T & BUS S &, CD19 €/
7 a—Fhifke FITCIgG(k M) ChHEGEM L 70—
FA b A Y —THEAMFET OYUE L, BE HLA (class
[&1) & DORIBFFRMEEBE L. 2% 2 83
(RC, FFP) 2tk TdH Y, class1ix RC1 HH1 45550y
T (class II TIZFaME), class II Tid FFP1 #A) A3
(class I CTlxfatk) &7 o7-

3. NF—0%HE

Pt HLA BiR o fbmn 134 B 2t (30~50 %) T
& o T2 DHAREIIAHTH - 7.

£ =

AAIEGNIRRME IS & 72 2tk o it %, TRALL &%
AbN5. BEF»OIFREBBOEMNNZEIN, AT
MR R, SR G2 &, A2 WL DA & TRE &
L7z, HHEEEZONLHEHNIPEE DL LS, £
o ORFIASMFEMIERL, HRE L TERIERE
o 2D BETE v, F 238K R
2251 class I B & O class IT M, 1T Btk RS AR
W class ITPufhpsim B G- L7- 2 LAVRIBE LS.

BB W O L CHIEE 2 501, KOARIZ X B
KIE, T0EEDOY gy 2R ETHBYY. KEH
TRARRERBIMAD Y, HREICE B O, Wii)sZ
Ehiz L LB ERED ERIZ %L, W X 5
BT H OEEOILKIZIES - 72, i R s oo a—
THOIEEE, BIRERICREIIES, Fmkols
a—TOH%E, MERRTESNE. Lz ->T#
Wi TRALIASZ M EEZ 5N 5.

FHERGB T 5 &, RMICEE 2 MEBEICRD
W7 DM ICER SN S SpO, DL TH 5. R
HTOREFITH FF SpOAMETFT LTH P, KEED
WZEACIIIRC B BB ETH 5 2 L AN
N5 A A DA T H —#@HED PaO, DL T & BEH#
AT T v (FHHD) " ORE RBImASTesk S,
Wit EDSEZ A L Tn2Y . MiEEREoLbe L
TIE—BEOHI ) T 2DETAROGN. ZOoRFIE
AHTH 505, KRR TIEEA T D7 = > BhAA
WO CTHERERZ LT, K7 7 AIE% P - 7248
HET VAT =T ZOHIPMEN TR, KT
WBEREEA + ¥ OZALZD VDS, M A DK E <
ZALLZ2ETHDH Y, [AS20REHBROBREEZRT
borfEH s,

ASE BN L L OB L Bbh 5 HIERE O
WAL, M/MIEBEOETAH Y, EIiEks <l
60% 2% ¥ 8Bk TdH - 72. TRALI & OBIHEIIAHTH
%3, MRS AT E REREOIKT 2 58 72, TRALI
BAEBROAMBKOBAF S LIZLIEHEINL TV S
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A, AAEH TS B AWM BIRE I N,

AIEFOMMHZ 1T RT3 EOLHETH Y, it
WEETREER TH o 72 ReME = . BE D R
TH 5 BABAPEZ ZOPuFIEHL S 7, it HLA
itk % o 3 A (RC 2 |, FFP1 #A)), %2TH
2R SRERBPE D 2 B 235 R A & HER S B0

TRALI 584 W 55T 100% OMFERS, $7-1EHI12H
ERORERL- 230 Sz, REAE R ClZERR oM
HELE BT, a v ba—V LBV RRERE~N O &
BEE LM AKEIREANORE LRI 2 ZE L7 A
BICIIREIE R ANV E Y ORGIEL, Pivay 7
EELTTur7—EHEHAE 5% 7V 7 I Y BAID
w5215 7-.

RERTH B Y, mOIEEL NIRRT OEED L
MiRHZE, TR EOMBREETH /2. Ll
BB ORR R, T LIHRERERICRE L2 L2
5, TRALI 28 HZidEEb sz, ZOWEIZONWT
EBEN ORI FH S TARFAR O % 4 7 HHNZFEL
WHBNRIN, ESFHEHF LTV R, BRI
WoOZRIIo oz b s,

AFEFNTRENTEICL 225 M TH D, BE
BREICX DV SN, LA L—BmBi ot &
MITE B IZEGOERIZO RS, ZOHT, 9L
7o B R EIMEIEA SO W T OBENNDESRIE, Wik
TOM A, FloA#, MR EIT) LTl TE
ETHsHILeAUD TR I NI

1) BEFEIEEA~NEZ 0¥ ¥ : Fraction of deoxyhe-
moglobin in total hemoglobin (FHHb) . B8k & HEI3 A
55 ER S L) BEMGEM R, BENE
LTWARWAEZBE Y, ANEFOY yEREhod
& (%) THERT5.

HEE AR R D T H ARGt Fh e ZE A CRER
WM ST, RREIZEORHRIEDC DO TH Y, FWFSERT
CHREHN L E T
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TRANSFUSION-RELATED ACUTE LUNG INJURY (TRALI) DURING GENERAL
ANESTHESIA FOR GYNECOLOGICAL SURGERY—CHANGES IN BLOOD GAS
AND IMMUNOSEROLOGICAL ANALYSIS OF BLOOD PRODUCTS:

A CASE REPORT

Takao Kunori", Kuniko Suzuki®, Ikuko Yamauchi®, Chiharu Nishiyama®, Kazuyo Wakamatsu®,
Eiko Kanno® and Hiromune Yanai®

"Committee of Blood Transfusion Therapy and Department of Surgery, Iwaki-kyoritsu Hospital

?Central Laboratory, Iwaki-kyoritsu Hospital

YDepartment of Anesthesia, Iwaki-kyoritsu Hospital

Abstract:

A 70-year-old woman who had experienced 5 gestations and 3 deliveries, underwent surgery for ovarian cancer
under general anesthesia condition. She received blood transfusion consisting of 18 units of red blood cell concen-
trates (Ir-RC-MAP) and 14 units of fresh frozen plasma (FFP) for 2.5hr. SpO, decreased to 70% while deoxygenated Hb
(FHHD) increased upto 8.8%. The blood pressure subsequently fell to 65/35 mmHg with signs of pulmonary edema. Chest X-ray
revealed decreased transparency of the bilateral lung fields without enlargement of the cardiac shadow. Cardiac ultrasono-
gram showed normal function of the heart. The shock was treated with epinephrine without steroids. WBC count was 1,600/
mm’ at 15 hrs after onset.

Three of 17 blood products had anti-HLA (class I & II) antibodies whereas none had anti-granulocyte antibodies.
Among them, two products, RC and FFP, showed positive results in cross-match testing. She had no intrinsic antibod-
ies against IgA, C4, C9, haptoglobin, ceruloplasmin, or o2 macroglobulin. No deficiency of those proteins was found in
her serum. The blood donors, who were cross-match-positive, were all females.

On the basis of these results, this case was diagnosed as TRALI (transfusion-related acute lung injury).

Keywords:

transfusion-related acute lung injury, anti-HLA antibody, general anesthesia
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