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Abstract: Glofitamab is a novel bispecific antibody targeting CD20xCD3, capable of simultaneously targeting CD20 and CD3 to
activate T cells and release cytotoxic proteins that kill cancer cells. Cytokine release syndrome (CRS) is one of the most common
adverse events observed in clinical trials of glofitamab. In most cases, CRS is mild, transient, and manageable with appropriate
treatment. This paper reports a case of persistent CRS in a patient with mantle cell lymphoma following glofitamab treatment and
reviews the relevant literature for reference.
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Introduction

Glofitamab is the first bispecific antibody globally approved for the treatment of DLBCL and was recently approved in
China for relapsed or refractory DLBCL in patients who have received at least second-line systemic therapy." It is a novel
bispecific antibody with a 2:1 structure targeting CD20xCD3, enabling the simultaneous targeting of CD20 and CD3,
which activates T cells to release cytotoxic proteins against cancer cells. However, the use of glofitamab as an
immunotherapy is also associated with cytokine release syndrome (CRS). In clinical trials, CRS was one of the most
common adverse events, with an incidence rate of >20%, although it was typically mild and manageable within 13 days.
This report presents a case of sustained CRS in a patient who experienced persistent elevation of cytokines, particularly
interleukin-6, following glofitamab treatment.

Case Information

The patient is a 73-year-old female (160 cm, 73 kg) diagnosed with classic condyloma lymphoma in early
November 2018. Immunohistochemistry results revealed CD10(-), CD20(+), CD21 (fdc residual), CD3(-), BCL2(+),
BCL6(-), CD5(+), CyclinD1(+), Ki-67 (20-90%+), PAX-5(+), CD23 (fdc residual). Considering the patient’s age and
condition, VR-CAP+ibrutinib was initially administered. Subsequently, she received multiple lines of treatment, includ-
ing VR-CAP-+ibrutinib, zanubrutinib+venetoclax, and BR+zanubrutinib, but the disease was not effectively controlled.
On October 15, 2021, she underwent CD19-CART treatment. The disease relapsed in March 2022, and she entered
a double BTK:i clinical trial but withdrew due to disease progression on October 8, 2022. On October 9, 2022, she was
treated with obinutuzumab combined with salvage chemotherapy, zanubrutinib, pomalidomide, G-Gemox, chidamide,
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and Pola, but remained in a relapsed and refractory state. On September 20, 2023, treatment with linperlisib (80 mg
daily) provided partial relief, but the disease progressed again three months later. On February 27, 2024, the patient was
admitted to the Department of Hematology, Peking University Third Hospital, for further diagnosis and treatment. She
has no history of special medication or drug allergies and denies any family history or other significant medical history.

Diagnostic History and Treatment History

The patient was treated with obinutuzumab combined with glofitamab starting on March 1, 2024. The specific regimen
included 1000 mg of obinutuzumab as induction. The infusion process was smooth, and the patient experienced no
significant discomfort. On March 10 (d8), the first dose of glofitamab (2.5 mg) was administered with 22.5 mL of normal
saline via an intravenous pump at a rate of 2 mL/h. Dexamethasone, acetaminophen, and diphenhydramine were used for
pretreatment before the administration of glofitamab. The infusion was well tolerated, but after the infusion, the patient
developed scattered wheals and pruritus. Intravenous dexamethasone (2 mg) and calcium gluconate (1 g) were
administered immediately as anti-allergic treatment, and the symptoms gradually improved. On March 11 (d9), the
patient developed a fever with a peak of 39.2°C, without respiratory symptoms. Blood tests showed WBC 3.77x10°/L
(normal reference value 4.0-10.0x10°/L), ANC 2.84x10°/L(normal reference value 1.8-7.5x10°/L), NEUT% 75.3%
(normal reference value 40-75%), and procalcitonin 0.056 ng/mL (normal reference value < 0.05 ng/mL). Serum
cytokines were elevated, with IL-6 at 90 pg/mL (normal reference value <5.4 pg/mL), IL-10 at 56.73 pg/mL (normal
reference value <12.9 pg/mL), INF-y at 56.92 pg/mL (normal reference value <23.1 pg/mL), and TNF-a at 56.42 pg/mL
(normal reference value <16.5 pg/mL). Given the patient’s medical history, infection was excluded, and CRS grade 1 was
diagnosed. The patient received acetaminophen and symptomatic treatment, and the body temperature returned to normal
on March 12. On March 12, serum cytokines showed a decrease: IL-6 at 34.72 pg/mL, IL-10 at 20.36 pg/mL, INF-y at
26.89 pg/mL, and TNF-a at 80.29 pg/mL.

On March 18 (d16), the second dose of glofitamab (10 mg) was administered, with dexamethasone, acetaminophen,
and diphenhydramine used for pretreatment. The infusion process was smooth. On March 19, fever reappeared, peaking
at 38.8°C, without respiratory symptoms. Blood tests showed WBC 3.80x10"9/L, ANC 2.93x10"9/L, NEUT% 77.1%,
procalcitonin 0.059 ng/mL, and ferritin 137 pug/L. Based on the history, CRS grade 1 was considered, and the patient
received hormone treatment. The fever subsided by March 20, but serum cytokines gradually increased. On March 23
(d21), serum cytokine levels were as follows: IL-6 1661 pg/mL, IL-10 47 pg/mL, INF-y 162 pg/mL, and TNF-a 43 pg/
mL. After further evaluation, the patient was treated with the IL-6 antibody antagonist tocilizumab on March 26.

On April 3, 2024, the patient had a blood routine check, with IL-6 at 1090.37 pg/mL, which was lower than before. On
April 4, the second cycle of glofitamab (30 mg) was administered intravenously without complications. The third cycle was
delayed due to thrombocytopenia. As the interval between cycles was prolonged, obinutuzumab (1000 mg) was administered
again on April 30. The third cycle of glofitamab (30 mg) was given via intravenous pump on May 7 (d8), with a smooth
infusion process, and the patient was discharged on May 9. After discharge, the patient experienced recurrent fever, with
a peak temperature of 38.9°C. On May 15, the patient was readmitted for further treatment. Physical examination revealed
a temperature of 38.2°C. Repeated blood cultures, pathogenic microorganism tests, NGS examination, and chest CT scans
showed no significant abnormalities. Ferritin and other tests were performed, ruling out hemophagocytic syndrome, and the
patient’s body temperature normalized after hormone therapy. On the night of May 16, the patient’s temperature rose again to
39°C, and IL-6 was 203.96 pg/mL. On May 17, the patient was treated with tocilizumab, and her symptoms improved. Given
the recurrent fevers, the tumor response was evaluated as SD, and serum cytokines and other inflammatory markers remained
elevated in multiple reexaminations (see Table 1 and Figure 1 for details). Based on the patient’s laboratory results and medical
history, persistent CRS induced by glofitamab was diagnosed.

Discussion and Conclusion

According to the WHO-UMC system for standardized case causality assessment,” the association between the occurrence
of CRS and glofitamab in this patient was evaluated as “certain”. Based on the CRS grading scale,’ the patient was
classified as having grade 1 CRS. PubMed, Embase, Cochrane Library, CNKI, and Wanfang databases were searched
from the establishment of each database to September 2024. The search keywords included “Cytokine Release
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Table | Cytokine Changes in Patients During Glofitamab Treatment (pg/mL)

Date | IL-6 IL-10 IFN-y TNF-a
(<5.4pg/mL) | (<12.9pg/mL) | <23.1pg/mL) | (<16.5pg/mL)
Mar.11 | 90 56.73 56.92 56.42
Mar.12 | 34.72 20.36 26.89 80.29
Mar.18 | 13.86 14.53 3119 0.43
Mar.19 | 14.65 17.00 15.34 1.00
Mar20 | 146.65 19.36 18.75 92.04
Mar23 | 1660.99 47.00 161.90 42.97
Apr.3 1090.37 26.48 129.16 120.25
Apr26 | 66.74 16.44 34.86 0.96
May.9 | 94.98 13.80 56.84 4.72
May.16 | 203.96 15.03 100.68 1.85
May.19 | 602.45 9.45 28.21 14.39
May.24 | 6753.46 10.11 180.58 453.65
May.27 | 803.82 7.55 44.99 166.19
Jun.18 | 454.01 11.07 69.61 72841
Jul.10 136.03 3.89 5.14 11.74
Jul.29 107.93 8.28 25.81 63.6

Syndrome”, “Glofitamab”, and “Cytokine Release Syndrome”. Inclusion criteria encompassed all studies on CRS
induced by glofitamab, while duplicate publications and animal studies were excluded. After screening, four articles
were included in the analysis. Ya-Ting Hsu et al* conducted a retrospective real-world study in Taiwan, finding that 34
patients experienced 43 CRS events, including three serious events, which were alleviated by symptomatic treatment.
Donald et al® reported that 56% of patients developed CRS after the first dose of glofitamab, about 35% after the second
dose, and 29% after the third dose, with the incidence decreasing to 2.8% after subsequent doses. Some studies®’ have
documented fatal CRS events, primarily after the first dose of glofitamab. Elif Birtas Atesoglu et al’ reported a fatality
within two days of CRS onset due to the unavailability of tocilizumab. Consequently, it is recommended that healthcare
facilities maintain a stockpile of at least one dose of tocilizumab before the first two cycles of glofitamab.

The glofitamab specification states that the longest duration of CRS > grade 2 was 315.7 hours, approximately 13 days.
However, in the above three studies and previous case reports,® ' no patient experienced prolonged CRS (>13 days). In
contrast, the laboratory indices and clinical symptoms related to CRS in this patient lasted more than 13 days, including
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Figure | Cytokine changes in patients during glofitamab treatment (pg/mL).
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intermittent fever and persistently elevated interleukin-6, with no normalization of indicators following symptomatic
treatment. Therefore, the analysis of this case is both significant and valuable. This case suggests that CRS may be an
unmanageable complication in some patients, necessitating a deeper understanding and more effective management
strategies. It emphasizes the need for heightened vigilance during treatment with glofitamab and active enhancement of
pharmacological monitoring especially during the initial treatment cycle of glofitamab. Once CRS is suspected, early
intervention with corticosteroids and/or tocilizumab should be performed according to the severity and CRS grate, with
extended follow-up and careful evaluation in case of persistent or recurrent CRS. For patients, the potential risks and
benefits of glofitamab therapy, including the possibility of CRS, should be fully understood and the healthcare provider
should be informed of any new or worsening symptoms. Patients should also strictly follow follow-up schedules so that
health care providers can effectively monitor treatment response and manage adverse events.

Data Sharing Statement

No datasets were generated or analysed during the current study.

Ethical Approval and Informed Consent

This study is in accordance with the ethical standards of our institution and with the 1964 helsinki Declaration and its
later amendments or comparable ethical standards. The informed consent form was signed by the patient’s daughter as
the patient had already passed away. And the patient’s daughter consent to publish this case report. The Peking
University Third Hospital approval was required to publish the case details.

Consent to Publication

The authors confirm that the work described has not been published before and it is not under consideration for
publication elsewhere; and that its publication has been approved by all co-authors, and that its publication has been
approved (tacitly or explicitly) by the responsible authorities at the institution where the work is carried out.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis, and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

There is no funding to report.

Disclosure
The authors declare no competing interests in this work.

References

1. Lymphoma Expert Committee of Chinese Society of Clinical Oncology (CSCO). Clinical guidelines for the treatment of diffuse large B-cell
lymphoma with gefituzumab (2024 edition). Leukemia Lymphoma. 2018;05(33):257-264.

2. Uppsala Monitoring Centre. The use of the WHO-UMC system for standardized case causality assessment. Available from: http://who-umc.org/
Graphics/24734.pdf. Accessed April 24, 2025.

3. Santomasso BD, Nastoupil LJ, Adkins S, et al. Management of immune-related adverse events in patients treated with chimeric antigen receptor
T-cell therapy: ASCO guideline. J Clin Oncol. 2021;39(35):3978-3992. doi:10.1200/JC0O.21.01992

4. Hsu YT, J WS, Kao HW, et al. Glofitamab as a salvage treatment for B-cell lymphomas in the real world: a multicenter study in Taiwan. Cancer.
2024;130(11):1972-1981. doi:10.1002/cncr.35217

5. Moore DC, Digiantonio N, Oxencis CJ, Taucher KD. Pharmacist perspectives on emerging T cell-engaging bispecific therapies in cancer
therapeutics. Am J Health Syst Pharm. 2024;81(14):574-582. doi:10.1093/ajhp/zxae050

6. Dickinson MJ, Carlo-Stella C, Morschhauser F, et al. Glofitamab for relapsed or refractory diffuse large B-cell lymphoma. N Engl J Med. 2022;387
(24):2220-2231. doi:10.1056/NEJM0a2206913

82 https: Clinical Pharmacology: Advances and Applications 2025:17


http://who-umc.org/Graphics/24734.pdf
http://who-umc.org/Graphics/24734.pdf
https://doi.org/10.1200/JCO.21.01992
https://doi.org/10.1002/cncr.35217
https://doi.org/10.1093/ajhp/zxae050
https://doi.org/10.1056/NEJMoa2206913

Yang et al

7. Birtas Atesoglu E, Gulbas Z, Uzay A, et al. Glofitamab in relapsed/refractory diffuse large B-cell lymphoma: real-world data. Hematol Oncol.
2023;41(4):663—-673. doi:10.1002/hon.3174
8. Ojemolon PE, Kalidindi S, Ahlborn TA, Aihie OP, Awoyomi MI. Cytokine Release Syndrome Following Blinatumomab Therapy. Cureus. 2022;14
(1):€21583. doi:10.7759/cureus.21583
9. Luan C, Zhou J, Wang H, et al. Case report: local cytokine release syndrome in an acute lymphoblastic leukemia patient after treatment with
chimeric antigen receptor T-cell therapy: a possible model, literature review and perspective. Front Immunol. 2021;12:707191. doi:10.3389/
fimmu.2021.707191
10. Sackstein P, Zaemes J, Kim C. Pembrolizumab-induced cytokine release syndrome in a patient with metastatic lung adenocarcinoma: a case report.
J Immunother Cancer. 2021;9(7):¢002855. doi:10.1136/jitc-2021-002855
11. Yuting Z, Bin Z, Ma Y. Recombinant humanized bifunctional monoclonal antibody induced cytokine release syndrome: a case report. Shanghai
Med. 2019;42(9):36.

Clinical Pharmacology: Advances and Applications Dovepress

Taylor & Francis Group
Publish your work in this journal

Clinical Pharmacology: Advances and Applications is an international, peer-reviewed, open access journal publishing original research, reports,
reviews and commentaries on all areas of drug experience in humans. The manuscript management system is completely online and includes a very

quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published
authors.

Submit your manuscript here: https://www.dovepress.com/clinical-pharmacology-advances-and-applications-journal

Clinical Pharmacology: Advances and Applications 2025:17 EXin>QO 83


https://doi.org/10.1002/hon.3174
https://doi.org/10.7759/cureus.21583
https://doi.org/10.3389/fimmu.2021.707191
https://doi.org/10.3389/fimmu.2021.707191
https://doi.org/10.1136/jitc-2021-002855
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Case Information
	Diagnostic History and Treatment History
	Discussion and Conclusion
	Data Sharing Statement
	Ethical Approval and Informed Consent
	Consent to Publication
	Author Contributions
	Funding
	Disclosure

