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Transfusion-related acute lung injury (TRALI) is defined as a new episode of acute lung
injury that occurs during or within 6 hours of a completed transfusion, which is one of
the leading causes of transfusion-related morbidity and mortality. We present a case of
TRALI in a 29-year-old parturient with myelodysplastic syndrome scheduled for cesarean
section. The parturient developed hypoxemia and dyspnea after preoperative transfu-
sion of platelets following apheresis to eliminate a unit of leucocyte in order to correct
thrombocytopenia. She underwent emergent caesarean section for fetal distress. After
surgery, the chest radiograph showed diffuse haziness of both lung fields. Direct and
indirect antiglobulin tests were negative, and hemolytic transfusion reaction was ruled
out. Pro-BNP 347.3 pg/ml also excluded transfusion-associated circulatory overload. The
parturient completely recovered after oxygen support for 2 days. It is important to recog-
nize TRALI as soon as possible to minimize perioperative morbidity and mortality.

Keywords: Cesarean section; Dyspnea; Myelodysplastic syndrome; Transfusion-related
acute lung injury.
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AFANeE T 5 ET 3 unitS 5o vl A7 FAHEAT
SEll4let 22 o Y4l 5 Sag A A (gestational
idiopathic thrombocytopenic purpura)& gk 5 QAR
oA & A 8 unit?] AW 55 FEE I FAHET
6] Az =B}

2 F= o1 A8S TR0l U= QAN AFE
Ned tulehA & A HIFoRAA ZEAY 4o
(leucocyte eliminated apheresis platelets) 1 unit 8 &
WAERE TRALI S|t} o] £33 &T} 37 Bilstazt gk
=8

O[N
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S0l PSS Ak -2 294 365 49 QAR AlG
Al 7] 8 JLstat. A= 7] 170 cm, 554
103 kg, 941 A Al 85 kg, @AF-2 Rh(+) AFo|on, 4l
205215 4Lzt v Qs SOl S oA WiE
TAA 55 A 431, 55 4% 1124, B2 E4
o534 85 2 TAEo] QUi A Al Al g
A AR AR, ABSteb ALl A ol TEE|A] ggke
U @Al A] WS 2,800 /ul, SIEE2H] 7.9 g/dl, 4%
7,000 /W2 HEALHAZTS BT

AU ASS nAsH| Hdf 4w o] AY=HU L,
48 HAAAZ chlorpheniramine 4 mg& AFsI4ct At
+ 0.9% normal saline A|7Fg 20 mlZ YH AlHE =8 A
7HA] 16A17F B8t 320 mZ7F FoEleh 8 A QP2 5
7] 140 mmHg, °1¥7] 90 mmHgRA.1, A¥k 883)/8, &
4= 203]/8, T2 37.0°CHr}. AHe] @AY Rh(+) AgT}
Yok WP FodIA A R 4% 250 ml 1 unitS 30
B 8o3lon £8 A5 82 BEEA Aotk 8
A7 & g BTt SIS SAGHR oY, FHF AkA
E3E 57%, Ak 1703] /0= 575 o] Bl (bag valve
mask)S A-8-5}17 furosemide 10 mg¥} dexamethasone 10
mge B0t 4 A& 0] £ o8]t 71t
= A=t ot A7t 214 =R got midazolam 3 mge F
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Table 1. Change of Arterial Blood Gas Analysis Results

T 71T ARSI o A& o]gto] %] ofof
succinylcholine 50 mg 3712 %9 & video laryngoscope
(GlideScope GVL®, Verathon, USA) o]-&3}o] 7|13 Az
stoitt. o]E A BR 233M Hlol AHls 72-803]/R 0% &
J=]o] "HoPdul7 K fetal distres) = 875 AlFE7Ms= A1H
sh712 Aoty on 71T A AR IALE olEs)
At

FeAd A F A 34 Y2 571 178 mmHg, 0127
103 mmHg%H, A¥h= 1173]/2, 285 183]/20=% &4
F At uhE8 == thiopental 200 mgl &2 AlSiE AL, Al
A2 A 990 rocuronium 50 mgS AFSIA T
W FF HolA xS0 S3oH, 7|3 FE IR A &
S0 AEdo] FRIH AL AFEE7E= FHREE]
(pressure controlled ventilation mode)Z &% A] ¥H(peak
inspiratory pressure) 30 cmH,0& 3lgon U3] 3|z
600-700 ml, &< £3 163], S71E4¥Y 10 cmH,0° & 3
43519t} ukEGAE 0, 2 L/min-air 1 L/min-sevoflurane
1-2 vol%ZE A|385}3 o™ o]FEFX=(bispectral index
scale, BIS}= 40-60°% FASHATE &AI1Z 28 ¥ 2.5 kg
oo} TEEom 18 APGAR A4 14, 58 APGAR 35 4
Zo]3ict. gjol ¥H& ¥ carbetocin 100 pg= FF019Y, &
T A ASA RS} 3714 FHE 7HARASE 11Esto]
T U =S AFsigint glof ' $ FiO, 0.73°14 A9
S 5 g 7kARA Ay} pH 7.043, PaCO, 37.6 mmHg, PaO,
205.7 mmHg, HCO; 10.3 mmol/L, base excess (BE) -20.5
mmol/L, Sa0, 99.2%%3!, PaO,/FiO,= 281.8% 73+ 34
S 81255 (acute respiratory distress syndrome: ARDS)
2 HFI(Table 1), A AFES A5H7] 9130 sodium
bicarbonate 80 mEqE FoIstAtt. 524 flofl o} ¥t
£ ¥ fentanyl 50 pgg, & ¥ fentanyl 50 pg= F5s1rt.
$& 2 Y742 800 mlGY, AUFL 325 mIgth & &
plasma solution 300 mlE £o{319tt. +&2 6057 A=
a1, v AIZRE 705019t

F& % €92 £%7] 105-161 mmHg, °|¢7] 58-104
mmHgE FA =AUt S71'Y o]ikstera Eob2 32-34

Baby birth Intensive care unit  POD 1, before extubation POD 1, after extubation POD 2
FiO, (%) 0.73 1.0 0.5 Mask reservoir bag 10 L/min  Nasal cannula 2 L/min
pH 7.043 7.463 7462 7475 7445
PaCO, (mmHg) 37.6 29.8 26.6 315 30.8
Pa0, (mmHg) 205.7 142.2 170.3 261.6 94.2
HCO;™ (mmol/L) 10.3 215 19.2 24.4 214
BE (mmol/L) -20.5 -25 -4.8 -0.4 -2.9

POD: postoperative day, BE: base excess.
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mmHgE FAE AL, A= 114-1253]/8 02 {A=A
on AAEA FAW AL YehtR] QT AtARdtE =
92-100%= A= & & Al 104 S5 A2
35.7°CHt}. & $7 F sevoflurane £91E $5I9 1, Q&
35718 o183 71AF E Aol 713 FE= EES ot
A k2 A RS FIAAIR o]Fst Tt

A B2 A% A= FUTMEAEE 100%2 S71+%
9k $ 8 (assisted controlled mandatory ventilation)2 & <l
33582 319t & $7 F FO, 1.0914 Al3e 594 7}
284 A3R= pH 7.463, PaCO, 29.8 mmHg, PaO, 142.2
mmHg, HCO; 21.5 mmol/L, BE -2.5 mmol/L, SaO, 99.4%
o|tHTable 1). & & 1A & FWNIAEETEE 40%2
E%.0m o] o A= APLSE-S S & T HFT BH-
WAMAARZRIONA 4% ) Avke] 7hiE] Sg0] Hoj HHEo]
A= AHFig. 1). 884 48 H2(hemolytic transfusion
reaction)& Z'H57] ol AR 214 T2 2E7 A Kdirect
antiglobulin test), 7F8 ¥2ZE3 HAKindirect antiglobulin
test)= 20190 H, £33 AT ¢=¥FHSHtransfusion
associated circulatory overload, TACO)S 7'83}7] Y3l Al
g Pro-BNPE 347.3 pg/mIZ(FILA]: 504 o]3lolA 450
pg/ml oJs} A4) &Sl iAE 4= Aot e 19 F
A= A g go] A& A, T HARA AFRIO)A] | RE0|
A0} 7| REE ISk I $ 3590 Q= vt
2AF(mask reservoir baglg &9l AHAE £3 10 LE Fost
HaL, o] F AP FHE 7FAEA BIe pH 7.462, PaCo,
31.5 mmHg, PaO, 261.6 mmHg, HCO; 23.4 mmol/L, BE
-0.4 mmol/L, Sa0, 99.9%%tHTable 1). A= & 29 &

Fig. 1. Chest X-ray taken after cesarean section showing diffuse hazi-
ness of both lung fields and air bronchograms.
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T & ARE
E/HTRALDS EEA WYl vAA #iigoldt. H2 5
gof| o3 AFF F AHolv FAEARN 8 52 05,
TRALIZ} 583 3350 2 tiF=|1 9tk

TRALIE ¥2Z ¢ 9= FRAAZE AZoA Fold 5
23843 whole blood derived platelet concentrates, WB-
PLTs)o] 7P &stat, 11 thgo] A4543%, 5543+ A
g, A E A, HELAA, SEIAAA, HIIEE
A(intravenous immunoglobulin, IVIG) S°f oA %: &
e A7t B g v Qo). 2 FElE Feold4TTE
(myelodysplastic syndrome) YAF-o|4] Z4=0] 4]0 tiu|sfiA]
& Ao HEFoqIA A ZGEAY o] o5 fdE H¢
ojc}.

TRALIS] TYEL &3 $AH9] W i xpo] whz} 0.1-15% &
7R pofotct. ekt ARIET} 2 delA QA k2 ol
£ 7Rt 2] & o]Fo|R|A] olo} Agk AAE F Q1AI5HA]
S5k Aol 4 olfoltt A EZ 339 ¢ 7,900 unitd
174, 429 4432 unitd 174 HE 2 B ETH7L

European Haemovigilance Network (EHN)°|A] TRALIE
o2 Akslr] YsiA= 2 7] 87150] Easitiar A
AlstatE 1) 8 F 52 8 F 6AIE o|Uo 4938

p A
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Fig. 2. Chest X-ray taken after oxygen therapy (on postoperative day 3)
showing clearness of both lung fields.
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o] WAsta; 2) B4l4le] 84 FHsle] S5t FHHE A
CYofof 5hH; 3) HIAASHH O 2 &4 HHE 4A70] Hojof
HCHSI.

20049 Toronto®A] YAE Canadian Consensus Con-
ferenceoll A= 919 AI7HAl 879 F7Fsto] 1) A4taF:
Pa0,/Fi0, 300 °Jst Ti= AW 714 &8% Hukitasy
(pulse oximetry)°llA] AFAESHE 90% v]qh; 2) o]&of S5
$/go] £A51A] grotof gtz 2732 AIA] sHITHIL.

W 3782 8 5% 52 8 12412 FHE 647 o]y
o A8, 713, 381 85 B 59 344 A I
I AAAE S-S BRIk 8 -2 FHo] i3t g =7 ¥kE-
o= IR, FE7|7F Uehd 4= 9o Ald A AEY
< BRRITHI0L. T 85 X-4A F940lA 454 = IS
Hol7] gjZo] £33 A¥E +SapFstel 7Eo] ojy¥ o2l
TRALIE XIgts}7]| 913k SolHAR: gitt. di7lf o2 419 H
B35} 7rExdo] 8ottt B $A1e] 739 WP Fo| A A
AEAY 4% 250 ml 1 unitE FET F FE 4R T F
5 EUT, Ar9 3325hE 34613, S kA AAE
7} FiO, 0739141 pH 7.043, PaCO, 37.6 mmHg, PaO, 205.7
mmHg, HCO;™ 10.3 mmol/L, BE -20.5 mmol/L, Sa0, 99.2%
A7AE HHTable 1). PaO,/FiO, 281.80]1 g5 XAl AAt
A F5 0= FuAAY HiESo] HEEQY, 8348 8
H2R2(hemolytic transfusion reaction)& ZHEsl7] 2I5 A3
ot A dF2EH HAHdirect antiglobulin test), 7Hg 22
£d HAHindirect antiglobulin test)”} 24Jo|3loH, +dx}
ATE 2RSS 7EsH] flsf ARt Pro-BNP:= 4o]
o]A] TRALIQ] ZIt7]&ol &35ttt

8 A 95T 9914 8Rlo s Zggt 4= 9lo

, I AA W2 7o v]of Wol §kE -9 TRALIE ¥4°
4 9 =7t =/ vEPdTH1. wehA], 85 AgE o 8
2 Qg o] PSS 1efste] B R +8Z o= Aol
TRALI "2 913l 585}t

TRALIS] 7|32 o4 AestA WoAA gkot, F+
579 7o) ofRitiar &R QITH7L

Sh= two-hit BEl 7HAE R AR £/4-2 AR ol F
Sz A7) A 5o] M8a N priming effec) @ 28510 H
S WM E43E 4o 4 Utk Aotk F WA &4
< 2 FAAA A e wARRE] o5 HEH WA
E &A710 2aH o8 nA@Re 23 H{RESS 4ol
th= Aol & WA £43 o8 HH(antibody-mediated)
TRALI®?} H[HHA)(non-antibody-mediated) TRALIZ F-&
Hr} v TRALRE ERAA Q] A% 5 S8 95
“d(proinflammatoty) MI7iAET HE1e} 4] L3} 5
of 93] op7|=] 1, ¥H W4 TRALIE= human leukocyte
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antigen (HLAW HLA $~EA12] o] tigh FoiA1e] A
B2 80 9Jof dojdrt.

ohE shbe 9A]7Md(threshold mode) 2 7733E AlgtollA]
Y3 TRALIE Aok= 7Hdoltt. o] 71733t Algto] 27|
A3Hpriming)glo] F WA &/4fo] 74 YA sk= TRALIO]
o} &, TEA @3 WY 43 ¢ A7 A7 -8R
Al TRALIE oAt AL B3t A| JESH vkE 2P EH
ERF S5 49 284 {3 YA 452 e
& o= AoltH12]. 5% 1 FA7E 9= 384, 53] o7
W A4S WHESE o 8RS @4 &8 A] TRALL HAYE0]
=TH13L

0] W TRALIE: @9 Ao Qs U=
T EEA 8RR @] Sl £EE A WP o] tigh A
o oJgt F9-= 9}, wEHA] TRALIE €271 ¥Rl A& 9
517] HsiAte SR AEAY] o= Tt tiet FAIA
AME Ald¥sfiof star o] w AER] @Aof|A] Rt o] of
gt Eo] A7} ERIEH o7 d@A = o] F PS5 g
£ floF IHIL.

TRALIE= 583 A& o] Qitt. duka]l J/4dH&/dol
U FASTEAESIZHY corticosteroid® & & UA|
T X8 A= o2olrh. 4E3ARl A7 HuE AT G4
A4} 2719 corticosteroid= E-290] EA] &S 4= rH14l.
2 ZH et A9 A2 o2 dR1e] FAHE I 2
2] TRALIE= H5-E9] 327} /1337 1-2¢ Yiof ogo] =
B2 corticosteroidi= AHESHA] eF=TH13]. TRALIZF QJ41=
H $EE SA] St A2 LA RS B7}
A ALEA] QFeE gt TRALIY A g@E A3 AbA
< HES ¥E3 gyjolrt. TRALIE F4dH&deld &

A]

=

ol

ox of o

1

Ho off for zl

TS 2AE ol FANA R Al 43 &%
37]%¥(low tidal volume ventilation)o] ¥t} Algt 74
extracorporeal membrane oxygenation (ECMO)x: &85
7% keH71.

H|=Zo| A= 19854 0]F TRALIC| thgt o]si7} oA HA|
Z| HAR|7F @A 5] S7kstirHoel. Ly -S-uete] A9
TRALI®| ZItto] & o|Foj R A] 931 B g% HojA Qick. &
O 2 TRALI o] Aes}A| o]Foi |1 Jufuict B 23
5] o]FZolX|H A3t X 77} AT O F o|Fo|AA] o] Hgko
2 QIR FHEERAMTES WE A o2 7Rt
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=l

-

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article

was reported.

www.anesth-pain-med.org



ORCID

Tae-Yun Sung: https://orcid.org/0000-0002-0714-1477
Seok-jin Lee: https://orcid.org/0000-0001-7894-8510

Hwang Ju You: https://orcid.org/0000-0001-9921-4241
Ki Soon Jeong: https://orcid.org/0000-0002-0183-5603
Po-Soon Kang: https://orcid.org/0000-0002-5000-1517

REFERENCES

1. Popovsky MA, Abel MD, Moore SB. Transfusion-related acute
lung injury associated with passive transfer of antileukocyte an-
tibodies. Am Rev Respir Dis 1983; 128: 185-9.

2. Toy P, Popovsky MA, Abraham E, Ambruso DR, Holness LG,
Kopko PM, et al. Transfusion-related acute lung injury: defini-
tion and review. Crit Care Med 2005; 33: 721-6.

3. Jin SM, Jang M]J, Huh JY, Park MH, Song EY, Oh D. A case of
transfusion-related acute lung injury induced by anti-human
leukocyte antigen antibodies in acute leukemia. Korean ] Hema-
tol 2012; 47: 302-6.

4. Lee HJ, Jeong MA, Jeong JS, Han MK, Jun JH. Case reports: a case
of acute lung injury after transfusion during cesarean section.
Korean J Crit Care Med 2011; 26: 184-7.

5. Kim KW, Park JS, Kim JW, Choe W], Kim KT, Kim JY, et al. A sus-
pected case of transfusion-related acute lung injury in a 30-year
old parturient with gestational ITP -a case report-. Anesth Pain
Med 2011; 6: 275-9.

www.anesth-pain-med.org

6.

10.

11.

12.

13.

14.

Silliman CC, McLaughlin NJ. Transfusion-related acute lung in-
jury. Blood Rev 2006; 20: 139-59.

. Kim J, Na S. Transfusion-related acute lung injury; clinical per-

spectives. Korean J Anesthesiol 2015; 68: 101-5.

. Bux J. Transfusion-related acute lung injury (TRALI): a serious

adverse event of blood transfusion. Vox Sang 2005; 89: 1-10.

. Kleinman S, Caulfield T, Chan P, Davenport R, McFarland J,

McPhedran S, et al. Toward an understanding of transfusion-
related acute lung injury: statement of a consensus panel. Trans-
fusion 2004; 44: 1774-89.

Kim MO. Transfusion-related acute lung injury. Korean J Crit
Care Med 2012; 27: 1-4.

Hébert PC, Wells G, Blajchman MA, Marshall ], Martin C, Pagli-
arello G, et al. A multicenter, randomized, controlled clinical trial
of transfusion requirements in critical care. Transfusion require-
ments in critical care investigators, Canadian Critical Care Trials
Group. N Engl ] Med 1999; 340: 409-17.

Rubenfeld GD, Caldwell E, Peabody E, Weaver ], Martin DP, Neff
M, et al. Incidence and outcomes of acute lung injury. N Engl J
Med 2005; 353: 1685-93.

Popovsky MA, Moore SB. Diagnostic and pathogenetic consider-
ations in transfusion-related acute lung injury. Transfusion 1985;
25:573-7.

Steinberg KP, Hudson LD, Goodman RB, Hough CL, Lanken PN,
Hyzy R, et al. Efficacy and safety of corticosteroids for persistent
acute respiratory distress syndrome. N Engl ] Med 2006; 354:
1671-84.

39

VOSH





