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Table 1 Serum C3 and C4 concentrations before and after transfusion reactions

e _— Number i C4 (mg/d)) C3 (mg/d)
Transfusion reaction of cases Sample Mean = SD Mean = SD
1) Anaphylactic shock 56 Before 309+10.6 ] . 104.8 =387 ] w
After 264 +104 91.1+36.5
2) Anaphylactoid reaction 26 Before 296+134 ] . 104.3+39.0 ] -
After 259+126 93.1+33.3
3) Urticaria 63 Before 26.3+10.5 ] .x 104.6 +36.4 ]
After 24.6+109 979+36.3
4) Hypotension 6 Before 239+80 833281
After 270+125 ] NS 83.6+30.8 ] NS
5) Dyspnea 15 Before 287+15.7 80.3+424
NS NS
After 278+148 ] 734+36.5 ]
6) Fever 22 Before 372+152 ] NS 94.7£54.7
After 36.9+24.0 83.6+50.9

Serum C3 and C4 concentrations before and after transfusion reactions were compared using the

Paired f test
**% . p < 0.001
** . p <001
*:p <005
NS:p = 0.05

IMMAGES00 Immunochemistry system (v 7 < >~
I—)v—% —#k) MR L7, CAP-FEIA ol
¥, UniCAP100 (7 774 7#k) #fiH L7, keH#E
Miizix, SPSS Y7 b =7 (SPSS#L) #fiH L, P<
005 # AR LHEL .

E =] R

FErA MMM EI{EF FAERROMBEHE c4 BH LV
C3 fBENZEL

RIVEH SRR 0 B ITE C4 B X O C3 %, &l
TERRERBNCEEET L, AifROZB oG EEZ, HIEDdh
HtHEEHWTHE L7 (Tablel). Anaphylactic
shock, Anaphylactoid reaction, Urticaria ® &# T,
FEEERT R TOILTE C4 B X U C3 DA B 2 il )5iE
DoNT. —H, MUETNT I VHOH B REE,
ETOHTRDOON L o7z, ik C4E L C3HDMK
A& (Mean=SD, mg/dl) (¥, Anaphylactic shock
TE(C4 M - 4567, C3Ml - 136+ 184) DK E o
7z. ¥k \»C Anaphylactoid reaction # (C4 f : 3.7+7.3,
C31# : 11.2x180), Urticaria # (C41H : 1646, C
3fl :6.7x194) DIETH - 7-.

% C4 & C3MHIZFIR IS IRA T 258D b
72, 161E LT, DRI DOKEH 572 Anaphylactic
shock # T SN 7-FR % Fig. la) R L7, L&
C4 DA & 1MLl C3MHDOWA = & DRI, A%
EOHE (r=0.70, p<0.001)257H SNz —T, i
5 CA O & & Il 7 V7 3 VOB & DRI
&, RSB S N5 72 (r=0.25, p=0.05).

i C4 fi5 & C3 D RIVERFEA /I D 22A3, Fifwi

SO 20% MM & [LLLE (C4 1 5 =26mg/dl 222
C31H ; =20mg/dl) 1 DJEFE L HAE, DUF @) T
& - 7=. Anaphylactic shock #7%, 14/56 %1 (25%, 95%
CI[13~37%1) &L i b F*T, W\ T, Anaphylactoid
reaction % ; 4/26 61 (15%, 95%CI [1~30%1), Ur-
ticaria #£ 5 5/63 B (8%, 95%CI[1~15%]1) DNETH -
7z

EERREMBOHEEORIEMBF N 72—
fEDIEM & DREE

g bV 7% —H¥fElX, Anaphylactic shock FE25: D
BET, BWEMZS RSB TOMNARD b, witk
DFEH 10ug/1 LL LB S DR BEMAIA & b & N7 e
DO & EE1Z, Anaphylactic shock #T 17/56 51(30%,
95%CI[18~43%]), Anaphylactoid reaction #f ; 1/26
Bl (4%, 95%CI [0~12%]), Urticaria # ; 2/63 {5l
(3%, 95%CI[0~8%1), Hypotension & ; 1/6 %1 (17%,
95%CI[0~60%1) TH - 7z. FithkD R4 & F#kIZ, Ana-
phylactic shock TR D EHETH - /2.

L2 LA s, i M) 78 —BiHoBhnE & i
C4ftidB L O C3 MDA E & OMICIE, BRI
RO SN h o7z, Fig.1b)IZ 11 & LT, Anaphylac-
tic shock #EIZ BT BAEREZ /R L7z, I{E C4 OB =
LIE MY Ty — OO, HEeMHE
HDOLNLho7 (r=003, p=005). Mz T, Fig
2IRENBERIC, RIR oL C4 fii & C3 A%, Hii
BIEIE O 20% Y& DL A L72EERI O 5 B, 1l
B MY 77 —EHoRMm (10ug/l P L) b RIS
5N 7-%ERE, Anaphylactic shock £ 4/56 %1 (7%,
95%CI [0~14%]) DA TH -7z (Fig.2). Z OFEEH
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a) Decrease in C4 vsin C3 b) Decrease in C4 vs increase in tryptase
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Fig. 1 Correlation of decrease in serum C4 and C3 or increase in serum tryptase concentrations in
patients experiencing anaphylactic transfusion reactions.
AC4; decrease in patient’'s serum C4 concentrations calculated as “before” minus “after” transfu-
sion reactions
AC3; decrease in patient’s serum C3 concentrations calculated as “before” minus “after” transfu-
sion reactions
ATryptase; increase in patient's serum tryptase concentrations calculated as “after” minus
“before” transfusion reactions
a; Pearson’s correlation coefficient
b; Spearman’s correlation coefficient
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Fig. 2 Cases showing marked decreases in C4, C3 and/or increase in tryptase concentrations in
sera during nonhemolytic transfusion reactions.
Serum C4 and C3 concentrations were simultaneously decreased by more than 6 mg/dl and more
than 20 mg/dl, respectively, [ Serum tryptase concentration was increased by more than
10 pg/dl,
Both a decrease in complement and increase in tryptase concentrations were observed, Il
Neither was observed, [].

5, BIVERERTEC 2% 2 I 2B L, & 512, Fisher ERMHBIERRO SN ah o7z,
DEAFLETHE L722s, MLiif 8 75 — oW 57 z =
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RSN L XA, 2 UL, PURIEEAE M @ ana-
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SERUM COMPLEMENT C4 AND C3 LEVELS IN PATIENTS EXPERIENCING
NONHEMOLYTIC TRANSFUSION REACTIONS

Eiko Shimada, Takashige Shimoyamada, Masako Anazawa, Masahito Muraoka, Toshio Mazda,
Hitoshi Okazaki, Takeo Juji and Kenji Tadokoro

Central Blood Institute, Blood Service Headquarters, The Japanese Red Cross Society

Abstract:

Background: Activation of the complement system induced by the formation of immune complex is assumed to be
a possible developmental mechanism of nonhemolytic transfusion reactions.

Materials and methods: Serum C4 and C3 concentrations of 197 patients who experienced nonhemolytic transfusion
reactions were measured before and after the transfusion reactions and compared. Serum tryptase concentrations
were also measured as an indicator of the activation of the mast cells to examine its relation to the complement acti-
vation.

Results: Simultaneous decreases in serum C4 and C3 concentrations were observed in patients who experienced non-
hemolytic transfusion reactions classified as anaphylactic shock, anaphylactoid reactions or urticaria according to
their symptoms. Increases in serum tryptase levels were also observed in these patients. However, no significant cor-
relations were observed between the decrease in complement concentration and the increase in tryptase levels.
Conclusions: Activation of the complement system via the classical pathway during transfusion reactions is sug-
gested in patients with anaphylactic shock, anaphylactoid reactions and urticaria. However, a correlation between the
activation of complement and mast cells was not observed. These findings suggest the possibility that nonhemolytic

transfusion reactions develop via different mechanisms.

Keywords:

Nonhemolytic transfusion reactions, complement, activation

©2009 The Japan Society of Transfusion Medicine and Cell Therapy
Journal Web Site: http://www.yuketsu.gr.jp



