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Table 1 JRCS's categorization of NHTR cases by the reported symptoms

NHTR category

Major diagnosis and symptoms of reported NHTRs

Allergic reaction
Urticaria
Anaphylaxis

Pruritus, itching, redness, facial flushing, skin rush, hives, urticaria, wheals, etc.
Anaphylaxis (Sudden occurrence of two or more of the following: skin or mucosal symptoms, respiratory

symptoms, reduced blood pressure and gastrointestinal symptoms)

Anaphylactic shock

Anaphylactic shock (Sudden reduced blood pressure in addition to anaphylaxis)

Fever Fever, pyrexia, hyperthermia, etc.
Dyspnea Dyspnea, respiratory disorder, respiratory failure, decreased SpOz, etc.

Hypotension

Hypotension, shock, circulatory disorder, etc.

Table 2 Summary of assays for individual NHTR categories

NHTR category

Test items (methods)

Allergic reaction (O Anti-plasma protein antibodies

(ELISA for screening, Western Blot for confirmation) recipient samples: Pre-transfusion

Urticaria (2) Plasma protein deficiency
(Nephelometry for screening, ELISA for confirmation) recipient samples: Pre-transfusion
Anaphylaxis (3 Tryptase (Enzyme = linked fluorescent assay) recipient samples: Pre- and Post* transfusion
Anaphylactic shock @, @, @+@ IgE (Total IgE content, Latex = specific IgE, EOG =specific IgE and Isocyanate MDI = specific Ig)
(SRL.K.K)
Fever @, @+ ® Anti-HLA (Fluorescent beads method)
Dyspnea (OXO)]

Hypotension [ORORONO)

*Samples must be collected within 6 hrs of the onset of an adverse reaction.
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Table 3 Frequency of anti-plasma protein antibody incidence in severe and non-severe reactions

Severe Non-severe
NHTR category Total

No. tested No. Pos Rate No. tested No. Pos Rate

Allergic reaction
Urticaria 2,003 127 13 10% 1,876 267 14%
Anaphylaxis 736 494 72 15% 242 32 13%
Anaphylactic shock 1,021 970 139 14% 51 7 14%
Fever 661 113 15 13% 548 108 20%
Dyspnea 641 545 83 15% 96 13 14%
Hypotension 314 281 44 16% 33 5 15%
Total 5,376 2,530 366 15% 2,846 432 15%

Table 4 Comparison of plasma protein deficiencies between recipients and donors

Cases of NHTRs (1997-2016)

Data of blood donors (Tokyo metropolitan)

Proteins
No. tested Deficiency Frequency No. tested Deficiency Frequency
1 0.04% 0.01%
IgA 24,337 9 (1/2.704) 1,261,759 117 (1/10.784)
. *1 0.14% 0.03%
Haptoglobin 24,337 35 (1/695) 272,068 84 (1/3.239)
%1 0.03% %2 0.09%
C9 24,337 7 (1/3476) 307,390 280 (1/1.100)

*1: Tncluding cases other than NHTRs
*2 Unpublished data

(4) IgE B GR IgE &, IgEMT 7 v 7 A, =F L
YFFXFHA PN, AT A—b)
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FL7
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Fig. 1 Frequency of tryptase positivity in allergic and non-allergic reactions. Blood tryptase was
defined as positive when it increased to more than 5 ug/I in the post-transfusion sample.
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Fig. 2 Correlation between post-transfusion blood tryptase elevation and the timing of pa-
tients’ blood collection.

7 375% (B3, 11F), = > fi41F154% 4, 0 ROz (p<001) (Fig.2).
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Fig. 3 Frequency of increased total IgE in allergic and non-allergic reactions. Total IgE was de-
fined as positive when the level was over 173 IU/ml
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Fig. 4 Frequency of anti-HLA antibody in the categories of NHTRs.
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L, BITEH & ORI TE 72, HAROEITER
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Table 5 Summary of assays for individual NHTR categories and recipient samples

NHTR category Test items (methods)

Allergic reaction (D Anti-plasma protein antibodies

(ELISA for screening, Western Blot for confirmation) recipient samples: Pre-transfusion

Urticaria
(2) Plasma protein deficiency
Anaphylaxis (Nephelometry for screening, ELISA for confirmation) recipient samples: Pre-transfusion
Anaphylactic shock (3 Tryptase (Enzyme linked fluorescent assay) recipientsamples: Pre- and Post* transfusion
Fever ®,®
Dyspnea ®,®
Hypotension OXORO)

* Samples must be collected within 6 hrs of the onset of an adverse reaction.

L9 % 720 OFBUIRAIFE S ORENFITETH T & 7) WGHIEF, REAL T, B B R
L7z, BHS N7 I e i UV AR RE B o FLigE & > o8

Phik s & OVE RO MR, MR, 23 1 551—556,
= EE 2000.

FBROIEF MR EEIIN$ 2 RAEIZOW T, 8) WBHYET, FHEMZE, MHGHBLT, b T hraey
RNARR - RS FE T B 72D I E IR % R L7z KRB O 72 Ol 7 ELISA 0B, HA#
TR L LMK 2T 5L & b1, BAT Al AmR 7 25E, 52 1 493—500, 2006.

%) é‘bfs%ﬁf: RMATIHH AL, WILEROE % % 9) TIIHEE, MGLREA, BHET, i Igh - N7+
YD EIZHBRL Tw <L 07 YR F =T = VRO 7280 O KRR B

HHD COLRIR 1 ARSI FEMNE B L TR 15 22 L ML, 34 579—587, 2012

B CORLEWET BB Y, TE CHERIEOILH 100 U, RN, BT, M x A7 k737
12 SHE 72 75 72 R HE AR O BRI IR B L YRR B IR & B B BICE O R T~ XD

MEELRRBHFOREZ HiF L T~ MEFHHE 4536
3’4 ik [l H A MR F A R b ireE, 35 1 460, 2012.
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Abstract:

The Japanese Red Cross Society (JRCS) has been conducting investigations of blood samples from patients who
have developed non-hemolytic transfusion reactions (NHTRs). The test items are anti-plasma protein antibodies,
plasma protein deficiency, total IgE content, elevation of tryptase and anti-HLA. No significant causal relationships
were found between patients’ anti-plasma protein antibodies and categories of adverse reactions or severity of ad-
verse reactions. However, deficiency of IgA or Haptoglobin (Hp) can be a risk factor for adverse reactions. Results of
the tryptase test showed significantly higher prevalence of allergic reactions, but the timing of sampling from pa-
tients may have affected the test results. On the other hand, tests of IgE and anti-HLA did not show a significant dif-
ference in prevalence among the categories of adverse reactions, which suggests that these factors are unrelated to
NHTRs.

Based on these results, JRCS will continue IgA or Hp antibody and deficiency and tryptase testing with samples
withdrawn within 6 hours of the reaction to improve the accuracy of the test, which will contribute to the safety of
transfusion medicine. In addition, the tests will be conducted on patients who developed severe adverse reactions.

JRCS will establish a more efficient testing system, along with the implementation of new potential test items.
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