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Abstract

Objective: To systematically analyze the composition, onset timing distribution, and blood compo-
nent-related characteristics of transfusion adverse reactions (TARs) in Heze Municipal Hospital from
2024 to 2025 based on in-hospital surveillance data, and to estimate the crude incidence of TARs
under a unified and comparable caliber, so as to provide data support for the refined management
of clinical transfusion safety. Methods: A retrospective descriptive study was conducted, and a total
of 154 complete TAR episodes reported in the hospital from January 2024 to December 2025 were
included. Core variables were extracted, including reaction type, onset timing, transfused blood
component, patient’s sex and age, past history of transfusion/pregnancy/adverse reaction, and ir-
regular antibody screening results. All blood products were uniformly classified into 4 categories
(red blood cell, platelet, plasma, cryoprecipitate) according to the keywords in product names. By
matching the monthly transfusion volume (bag count) data in the same period, the crude incidence
of TARs per 10,000 bags and the Poisson 95% confidence interval (CI) were calculated. Pearson’s
chi-square test was used to analyze the correlation between reaction type and blood component
category, and x?, degree of freedom (df), P value and Cramér’s V effect size were reported. Fisher’s
exact test was used for 2 x 2 contingency tables according to data characteristics, and odds ratio
(OR) and 95% CI were reported. Results: Among the 154 TAR episodes, 128 (83.1%) were allergic
transfusion reactions, and 26 (16.9%) were non-hemolytic febrile transfusion reactions. Most reac-
tions occurred during transfusion, accounting for 104 episodes (67.5%). The median age of patients
was 55 years (interquartile range, IQR 29-69 years), and 51.9% were male. The blood components
related to TARs were mainly platelet products (50.6%) and red blood cell products (31.8%). There
was a significant correlation between reaction type and blood component category (x? = 34.61, df =
3,P=1.47x10-7,V = 0.47). Among them, non-hemolytic febrile reactions were mainly concentrated
in red blood cell products (21/26). The overall crude incidence of TARs in the hospital was 20.00
per 10,000 bags (95% CI: 16.97~23.42). By component category, the crude incidence was 113.13
per 10,000 bags for platelets (95% CI: 89.42~141.19), 18.28 per 10,000 bags for red blood cells (95%
CI: 13.53~24.17), 10.09 per 10,000 bags for plasma (95% CI: 6.46~15.01), and 1.54 per 10,000 bags
for cryoprecipitate (95% CI: 0.32~4.49). Among the cases with TARs, patients with positive antibody
screening were more likely to present febrile reactions (OR = 12.50, 95% CI: 2.89~54.04; Fisher’s
exact test P = 0.0008), which was an exploratory finding. Conclusion: During the surveillance period
in our hospital, TARs were dominated by allergic reactions, and most occurred during the transfu-
sion procedure. There were significant differences in the composition of reaction types among
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different categories of blood products, and the crude incidence of TARs was the highest in platelet
products. Limited by the differences in product naming caliber and the lack of patient-level linked
data, the incidence calculated in this study is all descriptive crude rates. In the follow-up study, fur-
ther research on risk factors of TARs and the effect of prevention and control interventions should
be carried out based on unified naming specifications and event-level cascade data. The results of
this study can provide basic data basis for hierarchical quality control of in-hospital transfusion
safety and risk prevention and control of key links.
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Table 1. Characteristics of transfusion adverse reaction episodes, 2024~2025
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Figure 1. Monthly crude incidence of transfusion adverse reactions per 10,000 bags, 2024~2025
[ 1. 2024~2025 M RR N A ERELZEE(E 1 HIE)
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Table 2. Proportion of platelet component exposure and event composition in the peak month
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MEHETT  MAMRRME RRRMFR MMEEAR  M/ASCEE  HA 84

R

) () @) RBi(d)  RAEZR(TT L) RAER(TT M)
2024-05 2968 285 (9.6%) 11 9 (81.8%) 315.79 37.06
2024-06 3307 304 (9.2%) 12 8 (66.7%) 263.16 36.29
2025-10 3493 263 (7.5%) 12 6 (50.0%) 228.14 34.35
2025-05 ({GAE % HiE) 3488 266 (7.6%) 3 1 (33.3%) 3759 8.60
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B, DI B R R AE%T T, 4 i 94.87% (74/78)5 95.83% (23/24).

Pearson K7 kI 4t BN, Hil A RS R 5 R 4> KZRAFAE B35 R (2 = 34.61, df = 3, P
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Table 3. Contingency table of reaction type by component category
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Table 4. Crude incidence by component category per 10,000 bags
F 4 EMRDAREMEERE 1 HIE)
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MR E 78 6895 113.13 89.42~141.19
AR TES 49 26,802 18.28 13.53~24.17

M 24 23,792 10.09 6.46~15.01

PUTIESR 3 19,514 1.54 0.32~4.49
it 154 77,003 20.00 16.97~23.42
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Table 5. Top 10 requesting departments and proportions
F 5. HIERE Top 10 RIIRLEL

Hes HiERE B TR EE (%0)
1 M A— X 47 30.5
2 M A 5 X 38 24.7
3 HAERZE R IX 8 5.2
4 HAA—IRIX 6 3.9
5 Jitgga ot X 6 3.9
6 JERR AR X 5 3.2
7 JURF R IX 4 2.6
8 RO T X 3 1.9
9 B A EHR X 3 1.9
10 HAELE S WX 3 1.9
— HAh(FH A& 19 MEEE) 31 20.1
T MR L 154 B UCR4BE
Table 6. Top 10 clinical diagnoses and proportions of patients with adverse reactions
6. TREMEHIGKRIZHT Top 10 RHMRLEL
He4 K PR 12 it S TR (%0)
1 T AR R RS 72 1M 10 6.5
2 SRR R B 8 5.2
3 HEA M 6 39
4 A 1M 4H i 93 > 6 3.9
5 T J5 B RE R 5 3.2
6 ML /NBR I/ 5 3.2
7 R R A 5 32
8 G 1 N Rk 2D 5 32
9 THALIE H I 4 2.6
10 Y AR R 4 2.6
— HAb(H A4 79 FhiZ W) 96 62.3
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FEBARTFWRER. TR MR S — R
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B BT @ HARGIRSERZ AL, QIS FIE R SR B2 WS SO R, B0 E R A7 A
RS AFERIRSE: O MBI TS RAMRER, O3B/ WE/ M KGR, 6 i IR A,
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422 REMEWM: MAERHEAYS £ RREIE

TEAR RN A B B, ASHU T 44 0 5 BE PR 25 4 9 ok, Hodr 6 iR R IR Mtk ik
PN, 3 B I et I s s T BRI A ARG 145 BilvkeR, X 20 BN R IR N, Ay 125
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W, BT BH 1 5 R AR B (R X e i ) A7 A 2 35 S 1 2% SR I (OR = 12.50, 95% Cl: 2.89~54.04; P =
0.0008).
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P A D, BRI MM R/ 28, B Rb s, JEmtiems . BEAR S sh SV VR AR I 3%, ORI R
PR FRIIE s FE=, B A But i N\ 0 HTAAR 07 25 78 26 50 5 AR BH PR 2R B0, 3 DAVE Al o R O 2 RS
XPAN R SR AR A R SZ DTk . 2% b, a5 RAL TR A A ROR S 2L AR DG i 2k R, 22
VUG SEAE S REAR 5 2 R e N, db— B3k Hilm R ME [10].
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RO AT A OCHEIR AR A, BRA XTI A1 B . o 22 57 KR Z L AR (1] -

=, AW T G N sl IR EBARIT R, RIS . 5 Bl A e S AL
Pa I A JRBR AT REXT S R 10 e B 7 A — RE RO

ZR L, BT IE T B A AN RSN IR BR 4 5 WF UL AR AN T B AN B R 5 i
5 G XS E S

6. FIRERE

ZR L, PEETIIERBE 2024~2025 A AN RSN DA SECPE S i s o 1 BER A, H 2 AR R AT
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B RE S
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Table Al. The number of adverse reaction cases and the crude monthly incidence rate (full 24 months) from 2024 to 2025

= AL 2024~2025 FRARR MBIRBERERALXER(EE 24 T A)

R ARSI () %4 A mRE(4R) MR AR (777 MEE)
2024-01 3 2730 10.99
2024-02 3 3141 9.55
2024-03 9 3850 23.38
2024-04 3 2988 10.04
2024-05 11 2968 37.06
2024-06 12 3307 36.29
2024-07 6 3051 19.67
2024-08 3 3189 9.41
2024-09 6 2458 2441
2024-10 5 3031 16.50
2024-11 8 3154 25.36
2024-12 8 3009 26.59
2025-01 6 3157 19.01
2025-02 6 3099 19.36
2025-03 4 3196 12.52
2025-04 6 2825 21.24
2025-05 3 3488 8.60
2025-06 6 3728 16.09
2025-07 8 3975 20.13
2025-08 4 3632 11.01
2025-09 6 3206 18.71
2025-10 12 3493 34.35
2025-11 8 2939 27.22
2025-12 8 3389 23.61

it 154 77,003 20.00

VE: H ARk BT R IR R S SR AR S HE s R AR R R Y G AR
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