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Infroduction

Cytokine release syndrome (CRS) is a frequent complication following CAR-T therapy. CRS may be
associated with coagulopathy, including disseminated intravascular coagulation (DIC). The true
iIncidence and clinical impact of these events are yet to be clearly defined.

Objective

To determine the pooled incidence of CRS-associated coagulopathy and DIC and characterize
transfusion support needs among patients receiving CAR-T therapy for hematologic malignancies
through a systematic review and meta-analysis of clinical trials and retrospective studies.

« \We conducted a comprehensive systematic search of PubMed, Embase, and Cochrane Library
databases through May 2025.

« Our analysis included clinical trials and retrospective studies reporting the incidence of CRS-
associated coagulopathy and/or DIC following CAR-T therapy.

« We also studied the frequency of blood product transfusion. We used a random-effects model for all
pooled estimates.

« 11 studies were included (8 adult or mixed, 3
pediatric).

« Among 758 total patients, 647 (85.4%)
developed CRS.

« Of these, 456 were from adult/mixed cohorts
that reported age; the weighted median age
was 50 years.

« The pooled incidence of coagulopathy
among CRS patients was 61% (95% CI, 48—
73%:; p<0.0001).

« We observed DIC in 22% (95% ClI, 14—-31%;
p<0.0001) of CRS patients.

« Among studies reporting both endpoints,
39% (95% ClI, 19-62%; p = 0.0002) of
patients with coagulopathy progressed to
DIC.

« Blood products (platelets/fresh frozen
plasmal/cryoprecipitate) were administered in
64% (95% CI, 38-87%) of CRS-associated
coagulopathy cases and 98% (95% ClI, 87—
100%) of CRS-associated DIC cases.

Conclusions

« Coagulopathy and DIC are common in
patients with CRS following CAR-T therapy
and often necessitate transfusion support.

« Current data suggests coagulopathy has a
variable impact on progression-free and
overall survival; however, these findings are
iInconsistent across studies.

« Further prospective investigation is needed
to clarify the prognostic implications of
CRS-related coagulopathy and optimize
supportive care strategies.

Figure 1. Proportion of Coagulopathy in CRS Patients

Study Events Total Proportion 95%-CI
Shao et al. 34 37 — 0.92 [0.79; 0.97]
Dong et al. 33 46 —i— 0.72 [0.57; 0.83]
LEGEND-2 (Mei/Yan et al.) 25 45 —il— 0.56 [0.41; 0.69]
Wang et al. 51 89 — 0.57 [0.47; 0.67]
Jess et al. 18 48 —;— 0.38 [0.25; 0.52]
Lichtenstein et al. 21 52 —l— 0.40 [0.28; 0.54]
Perl et al. 27 38 —— 0.71 [0.55; 0.83]
Jiang et al. 30 53 —i— 0.57 [0.43; 0.69]
Random effects model 408 < 0.61 [0.48; 0.73]
Prediction interval [0.21; 0.94]
Heterogeneity: /2 = 84.3%, T2 = 0.0263, p < 0.0001 ! ! ! ‘
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Figure 2. Proportion of DIC in CRS Patients
Study Events Total Proportion 95%-Cl
Galli et al. 13 38 L 0.34 [0.21; 0.50]
LEGEND-2 (Mei/Yan et al.) 13 45 —il 0.29 [0.18; 0.43]
Wang et al. 7 89 W— 0.08 [0.04; 0.15]
Buchner et al. 22 108 —— 0.20 [0.14; 0.29]
Hay et al. 10 93 —— 0.11 [0.06; 0.19]
Perl et al. 13 38 L 0.34 [0.21; 0.50]
Jiang et al. 15 53 — 0.28 [0.18; 0.42]
Random effects model 464 = 0.22 [0.14; 0.31]
Prediction interval e —— [0.02; 0.53]
Heterogeneity: I = 79.2%, T° = 0.0147, p < 0.0001 ! ' ! ! '
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Figure 3. Proportion of Coagulopathy Patients with DIC

Study Events Total Proportion 95%-~CI
LEGEND-2 (Mei/Yan et al.) 13 25 —ik 0.52 [0.33; 0.70]
Wang et al. 7 51 -— 0.14 [0.07; 0.26]
Perl et al. 13 27 —il 0.48 [0.31; 0.66]
Jiang et al. 15 30 —— 0.50 [0.33; 0.67]
Random effects model 133 -—-—- 0.39 [0.19; 0.62]
Prediction interval e [0.00; 0.99]
Heterogeneity: 12 = 85.0%, T° = 0.0435, p = 0.0002 ! ' ' ! '
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Figure 4. Transfusion Rate in CRS-Related Coagulopathy

Study Events Total Proportion 95%-CI
Shao et al. 30 34 - —i 0.88 [0.73; 0.95]
Wang et al. 14 51 —— 0.27 [0.17; 0.41]
Jess et al. 16 18 — 0.89 [0.67; 0.97]
Perl et al. 17 27 —— 0.63 [0.44; 0.78]
Jiang et al. 15 30 —— 0.50 [0.33; 0.67]
Random effects model 160 e 0.64 [0.38; 0.87]
Prediction interval [0.00; 1.00]
Heterogeneity: 12 = 91.1%, T2 = 0.0809, p < 0.0001! ! ! |
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Figure 5. Proportion of DIC Patients Receiving Transfusion
Study Events Total Proportion 95%-CI
Wang et al. 7 7 —n 1.00 [0.65; 1.00]
Buchner et al. 17 22 —— 0.77 [0.57; 0.90]
Hay et al. 10 10 —a 1.00 [0.72; 1.00]
Perl et al. 13 13 —h 1.00 [0.77; 1.00]
Jiang et al. 15 15 —32 1.00 [0.80; 1.00]
Random effects model 67 ) 0.98 [0.87; 1.00]
Prediction interval — [0.59; 1.00]
Heterogeneity: /2 = 51.6%, T2 = 0.0198, p = 0.0824' ' ! ! '
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