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Introduction
Radiation therapy (RT) serves a crucial role in several
aspects, ranging from curative intentions to alleviating
symptoms associated with metastatic lesions. With the
emergence of immunotherapy as an effective cancer treat-
ment, patients increasingly receive RT before, during, or
after immunotherapy administration, either in hope of
achieving an immune synergistic effect or as an incidental
combination.1 Despite its growing prevalence in routine
clinical practice, the combination of RT with modern sys-
temic drugs, such as immunotherapy, remains poorly
understood due to limited safety data and a lack of compre-
hensive, high-level evidence to inform clinical manage-
ment.2 Furthermore, given the inherent connection
between possible immune-related adverse events (irAEs)
and immunotherapy drugs, discerning whether RT might
increase irAEs, either directly or indirectly, is challenging.3
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Cytokine release syndrome (CRS) is a cluster of
immune response symptoms that can occur as an irAEs
of immunotherapy, particularly in treatments involving
T-cells and in patients with hematologic malignancies.4,5

Clinical manifestations range from mild symptoms, such
as fever, fatigue, and body aches, to severe complications
such as organ failure and potentially life-threatening med-
ical conditions.6 Prompt intervention is paramount, with
some patients necessitating intensive care and immuno-
suppressive drugs to mitigate the immune response.5

Although a recent case report highlighted the occurrence
of grade 3 CRS after RT in a patient with leukemia and Mer-
kel cell carcinoma undergoing anti-programmed cell death
protein 1 (PD1) immunotherapy,7 a fatal CRS after RT in a
patient has not been previously described in the literature. We
report a case of grade 4 CRS that occurred after hypofractio-
nated RT in a patient with metastatic triple-negative breast
cancer, who had previously undergone immunotherapy.
Case and Clinical History
Chronology of previous cancer treatment

We present the case of a 49-year-old female patient
diagnosed with stage IIIA triple-negative breast cancer.
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She underwent anthracycline, taxane-based neoadjuvant
chemotherapy followed by a mastectomy and axillary
lymph node dissection, with direct implant-based breast
reconstruction. Immediately after completing the fourth
cycle of postoperative adjuvant chemotherapy, she experi-
enced a recurrence in the skin of the reconstructed breast.
An excisional biopsy was performed for this recurrence,
after which she was referred to our hospital for postopera-
tive RT. Before starting RT, a PET-CT scan was con-
ducted, revealing metastases in the chest wall, lungs, and
lymph nodes in the internal mammary, supraclavicular,
and axillary regions. Consequently, the planned postoper-
ative RT was canceled based on these findings.

The patient began palliative second-line eribulin cyto-
toxic chemotherapy treatment. Unfortunately, 3 months
later, a chest computer tomography (CT) scan revealed
disease progression in the bilateral lungs and bilateral
hilar and interlobar lymph nodes. A biopsy of the meta-
static chest wall lesion revealed PD-L1 positivity (Com-
bined Positive Score, 20) based on the 22C3 antibody,
with triple-negative characteristics. She was started on efi-
neptakin alfa in combination with anti-PD-1 inhibitor
pembrolizumab after enrolling in a major immunother-
apy clinical trial. After 5 cycles, the patient made an
unscheduled visit to the clinic due to a growing mass in
the chest wall and increasing pain. Because of the refrac-
tory nature of her disease and its rapid progression off
therapy, she was referred to us for RT to alleviate symp-
toms and control the protruding tumor, while concur-
rently starting the next line of systemic therapy with
paclitaxel and carboplatin. Figure 1 shows the extent of
the progressed tumor, involving the anterior chest wall,
sternum, and bilateral internal mammary chains at the
time of RT.
CRS occurrence with radiation

One week after the first cycle of chemotherapy, which
was 34 days after the last administration of pembrolizu-
mab, the patient was scheduled to receive 5 fractions of 30
Figure 1 The extent of the progressed tumor involving the anterio
(A) Axial PET-CT image prior to RT, (B) axial image from the s
revealing regression of the previously irradiated tumor.
Gy over 5 consecutive days, targeting the chest wall mass
originating from the sternum. The high gradient was
achieved by prescribing 40 Gy to a partial volume at the
core of the tumor. This dose prescription was selected to
provide symptom palliation and also achieve durable local
control of the bulky, oligo-progressive mass. The planning
target volume and gross tumor volume was 252.65 cc and
121.2 cc, respectively. RT contours and isodose lines are
shown in a representative CT axial image (Fig. 2). Dosi-
metric parameters and the dose-volume histogram are
summarized in Fig. E1. When she returned after her sec-
ond fraction in the late afternoon, she was experiencing
fever, chills, and a skin rash with itching sensations. The
skin rash spread to her entire body, leading to her referral
to emergency care.

In the emergency room (ER), with a suspected drug
allergy to a nonsteroidal anti-inflammatory drug, specifi-
cally Stevens-Johnson syndrome, she received IV steroid
therapy (0.4 g/kg for 5 days) and was discharged after her
symptoms improved. The interleukin (IL)-6 level was
tested to distinguish various types of drug hypersensitivity
reactions or infections, and yet it indicated a value of
3.4 pg/mL. When she came back for her third fraction the
next week, she was symptom-free and in good condition,
so we decided to continue with the rest of the treatment.
However, after the fourth fraction was delivered, she
came back to ER again and was admitted for high sus-
tained fever, general weakness, sore throat, and a facial
and whole-body rash. Fluid resuscitation with crystalloids
and empirical antibiotic therapy with intravenous pipera-
cillin/tazobactam and teicoplanin were administered.
Intravenous high dose steroid (methylprednisolone 2 mg/
kg) was also quickly initiated. After being monitored for a
couple of hours, she experienced dyspnea, desaturation,
hypotension, and cardiac arrest with ventricular fibrilla-
tion. After the return of spontaneous circulation, she was
admitted to the intensive care unit, where she required
intubation, oxygenation, and ventilation, along with
increasing doses of multiple vasopressors. After a differ-
ential diagnosis of septic shock, adrenal insufficiency/
crisis, grade 4 CRS was diagnosed through a
r chest wall, sternum, and bilateral internal mammary chains.
imulation CT scan and (C) chest CT scan 34 days post-RT,



Figure 2 A high-gradient radiotherapy planning for 30 Gy in five fractions, with 40 Gy prescribed to the partial volume of the
GTV core and 30 Gy to the PTV simultaneously. (A) Radiotherapy plan displaying RT contours of the gross tumor volume
(GTV) with GTV core (yellow line) and the planning target volume (PTV). (B) Isodose lines from the radiation treatment plan
in the axial view of the patient.
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multidisciplinary tumor board discussion, and tocilizu-
mab (anti-IL6 receptor antibody) was recommended
along with the continuation of high-dose steroids. As this
was the inaugural authorization for its use, necessitating
time to secure its supply, 8 mg/kg tocilizumab was conse-
quently administered on both the third and fourth days.
After 17 days in intensive care with high-dose steroids
and tocilizumab, her vitals normalized and symptoms
improved, leading to her transfer to a general ward. The
relevant laboratory results, as shown in Fig. 3, indicate
that IL-6 levels spiked from 17.7 to 164.5 pg/mL 1 day
after the fourth fraction of RT, then normalized to
8.9 pg/mL within 4 days after the administration of tocili-
zumab (Fig. 3A). After the initial increase after the first
and second fractions of RT, the white blood cell count
normalized, and then elevated again after the third and
fourth fractions, but returned to normal after tocilizumab
administration; concurrently, the lymphocyte count
decreased after the first 2 fractions, normalized, and then
sustained a decrease post the third and fourth fractions
(Fig. 3B). Creatinine levels increased post the first and sec-
ond fractions of RT, normalized, and then rose again after
the third and fourth fractions but normalized with tocili-
zumab. Similarly, aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) levels rose post the third
and fourth fractions and decreased after tocilizumab
administration (Fig. 3C). There were no occurrences of
hyperkalemia, hyperphosphatemia, or hypocalcemia.
Disease course after CRS recovery

Despite a 2-month interruption of systemic therapy,
follow-up chest CT scans revealed marked shrinkage of
the irradiated chest wall lesion and overall stable disease
in the lesions present before CRS. However, new lesions
emerged in the brain and the left neck nodal area 4
months later. She was started on palliative third-line pac-
litaxel and carboplatin chemotherapy, along with stereo-
tactic radiosurgery (SRS) for the brain metastasis. Despite
undergoing 2 additional rounds of brain SRS for new
brain metastases, her disease remained controlled for
nearly 1 year under the same regimen. Unfortunately, the
disease progressed to the leptomeningeal area, leading to
the patient’s demise approximately 32 months after the
date of the first recurrence.
Discussion
Although CRS is a well-known irAE in hematologic
malignancies, particularly after T-cell engaging therapies
such as chimeric antigen receptor (CAR) T-cell therapy,5

its occurrence due to RT is not widely known, despite
potentially deadly toxicity. In this case, the administration
of a PD-1 inhibitor and efineptakin alfa 1 month before
RT, coupled with 1 cycle of cytotoxic chemotherapy a
week before RT, likely created a hyperactivated immune
environment, making RT the direct trigger for CRS’s
inflammatory cascades and the resultant release of large
amounts of cytokines into the body. Hay et al reported
that lymphodepletion chemotherapy is often associated
with CRS, which occurs during CAR T-cell therapy.8 Tay
et al presented a case series of CRS in patients receiving
immunotherapy and found that a longer time to fever
onset, a lower platelet count, and higher urea levels at pre-
sentation were associated with severe CRS.9 Considering
several reports that the incidence and severity of CRS after
adoptive T-cell therapy are greater in patients with large
tumor burdens, the relatively large PTV (252 cc) and high
dose per fraction (≥6 Gy) in our case might contribute to
severe CRS.10

In this case, our patient’s post-RT increase in serum
IL-6 level and blood tests implying inflammation with
typical clinical symptoms (eg, fever, hypoxia, and hypo-
tension), which required ventilation and multiple vaso-
pressors, met the definition of grade 4 RT-induced CRS.11

The simultaneous rise in AST, ALT, and creatinine levels,
followed by improvement after administering high-dose
steroids and an anti-IL-6 receptor antibody, suggests mul-
tiorgan dysfunction associated with CRS in this case. The
differential diagnoses included sepsis, tumor lysis



Figure 3 Absolute numbers of (A) interleukin-6 (IL-6) (B) white blood cells and lymphocytes, as well as the levels of (C) aspar-
tate aminotransferase (AST), alanine aminotransferase (ALT) and creatinine, before and after radiotherapy and tocilizumab
administration. Green arrows indicate tocilizumab administration, and blue arrows represent each fraction of RT. The x-axis
represents days since the first fraction of RT. Red dotted lines indicate the reference ranges for each test.
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syndrome, progression of the underlying malignancy,
thromboembolism, and drug allergy.5 Although these
conditions have distinct causes, kinetics, and clinical fea-
tures that can help distinguish them from CRS, they may
also coexist with CRS. However, our practice was not
aware of potential relationships of RT and CRS during
the treatment, and this led to suboptimal decision-making
to continue the third and fourth fractions of RT. If we
had held the treatment after the patient’s first recovery
after the second fraction of RT, this may have been
milder. To the best of our knowledge, there is 1 case of
RT-induced grade 3 CRS with dose of 24 Gy in 3 fractions
in a 65-year-old male patient with Merkel cell carcinoma
and untreated chronic lymphocytic leukemia.7 Before RT,
the patient received 6 cycles of carboplatin and etoposide,
alongside concurrent anti-PD1 immunotherapy. He expe-
rienced a precipitous lymphodepletion by the first day of
RT. CRS symptoms occurred immediately after every RT
fraction in a once-weekly schedule, accompanied by ele-
vated levels of tumor necrosis factor a and IL-6. The
patient was repeatedly admitted to the hospital after the
first and second fractions of RT for supportive care for
less than 24 hours, without a specific diagnosis explaining
the condition. However, again, 1 hour after his last frac-
tion, he experienced similar symptoms but was discharged
6 hours later in good condition. If RT was given with daily
fractions, this may have been more fatal.

In CRS, IL-6 is well-known for playing a central role
among a variety of cytokines released from T cells, B cells,
natural killer cells, macrophages, and endothelial cells so
that monitoring IL-6 levels is important for the monitor-
ing of CRS.10 A previous study reported that IL-6 overex-
pression, potentially affected by functional genetic
variations in the IL-6 gene, is recognized as a key compo-
nent in the development of CRS.12 To counteract the
immune response, a monoclonal antibody targeting the
IL-6 receptor, tocilizumab, has been approved for the
treatment of CRS.13 Our patient benefited from this drug
after multiple discussions at the multidisciplinary tumor
board.

Notably, in our patient, CRS did not recur after multi-
ple sessions of brain SRS, which can potentially be
explained by 3 hypotheses. The first hypothesis concerns
different RT treatment sites. McGee et al found that
although stereotactic ablative RT to parenchymal sites
induces a decrease in total and cytotoxic NK cells, an
increase in TIM3+ NK cells, and an increase in activated
memory CD4+ and CD8+ T cells, stereotactic ablative RT
to nonparenchymal sites, such as the brain, does not
induce these changes.14 Building on this understanding, a
recent study suggests that brain metastatic tumors are
more immunosuppressed than primary lung tumors.15

This is characterized by reduced TILs, a higher fraction of
neutrophil infiltration, decreased scores of immune-
related signatures, and a lower proportion of tumor
microenvironment immune type I (high PD-L1/high
CD8A) tumors. Therefore, the threshold required to acti-
vate the immune system sufficiently for CRS to occur
might be significantly higher in an immune-privileged
site such as the brain compared with other sites. Second,
given the significant amount of time that has elapsed since
the patient last received immunotherapy, local radiation
alone might be insufficient to trigger systemic inflamma-
tion cascades, akin to the rare incidence of the abscopal
effect. Third, the absence of chemotherapy-induced lym-
phodepletion, which could be a preconditioning factor,
before brain SRS, could be another reason why CRS did
not manifest after the brain SRS sessions. However, fur-
ther investigations are necessary to identify the risk fac-
tors of RT-induced CRS.

The fact that hypofractionated RT can induce severe
immune-related adverse events also implies its potential
to enhance the immune response against cancer. Pre-
liminary studies have demonstrated a significant modifi-
cation of both the tumor immune environment and the
peripheral immune cell landscape after hypofractio-
nated and stereotactic regimens.16 This is exemplified
by a recent randomized phase 2 trial, where the combi-
nation of stereotactic ablative RT with immunotherapy
showed a notable improvement in event-free survival
in early-stage non-small-cell lung cancer.17 Exploring
the combination of hypofractionated or stereotactic
ablative RT with immunotherapy holds promise, crucial
for revealing RT’s immunomodulatory impacts and
enhancing our grasp of its therapeutic possibilities.
Simultaneously, it is essential to rigorously investigate
the occurrence of severe and unexpected adverse events,
regardless of their rarity, to ensure patient safety and
optimize treatment outcomes. Our observation of a
favorable response in the irradiated lesion and the
development of new metastases after CRS is similar to
the case reported in Barker et al’s study.7 However,
given the refractory nature of the disease to previous
treatments, the relatively long disease-controlled inter-
val after CRS in our case was encouraging, an aspect
not described in Barker et al’s study.
Conclusion
CRS is a cluster of immune response symptoms that
can be triggered by various factors, such as infections and
certain drugs, but it can also occur after just a few frac-
tions of hypofractionated RT in the context of close che-
motherapy and immunotherapy administration. This case
report details an instance of grade 4 CRS in a patient with
metastatic triple-negative breast cancer, occurring after
receiving 24 Gy in 4 fractions out of a planned 30 Gy in 5
fractions of RT, with the initial CRS episode manifesting
after just 12 Gy in 2 fractions. In the era of immunother-
apy, clinicians are encouraged to recognize CRS, carefully
monitor irAEs even after each fraction of RT, and be
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mindful of RT’s potential immunomodulatory effects,
which can lead to potentially life-threatening CRS.
Disclosures
The authors declare that they have no known compet-
ing financial interests or personal relationships that could
have appeared to influence the work reported in this
paper.
Acknowledgments

We thank Sarah Baker from the University of British
Columbia, Canada, and Sympascho Young from the Lon-
don Health Sciences Center, Canada, for their valuable
inputs in this report.
Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.adro.2024.
101513.
References

1. Jagodinsky JC, Harari PM, Morris ZS. The promise of combining
radiation therapy with immunotherapy. Int J Radiat Oncol Biol
Phys. 2020;108:6-16.

2. Kroeze SGC, Pavic M, Stellamans K, et al. Metastases-directed ste-
reotactic body radiotherapy in combination with targeted therapy or
immunotherapy: Systematic review and consensus recommenda-
tions by the EORTC-ESTRO OligoCare consortium. Lancet Oncol.
2023;24:e121-e132.

3. Bang A, Wilhite TJ, Pike LRG, et al. Multicenter evaluation of the
tolerability of combined treatment with PD-1 and CTLA-4 immune
checkpoint inhibitors and palliative radiation therapy. Int J Radiat
Oncol Biol Phys. 2017;98:344-351.
4. Santomasso B, Bachier C, Westin J, et al. The other side of CAR T-
cell therapy: Cytokine release syndrome, neurologic toxicity, and
financial burden. Am Soc Clin Oncol Educ Book. 2019;39:433-444.

5. Shimabukuro-Vornhagen A, Godel P, Subklewe M, et al. Cytokine
release syndrome. J Immunother Cancer. 2018;6:56.

6. Murthy H, Iqbal M, Chavez JC, et al. Cytokine release syndrome:
current perspectives. Immunotargets Ther. 2019;8:43-52.

7. Barker CA, Kim SK, Budhu S, et al. Cytokine release syndrome after
radiation therapy: case report and review of the literature. J Immun-
other Cancer. 2018;6:1.

8. Hay KA, Hanafi LA, Li D, et al. Kinetics and biomarkers of severe
cytokine release syndrome after CD19 chimeric antigen receptor-
modified T-cell therapy. Blood. 2017;130:2295-2306.

9. Tay SH, Toh MMX, Thian YL, et al. Cytokine release syndrome in
cancer patients receiving immune checkpoint inhibitors: A case
series of 25 patients and review of the literature. Front Immunol.
2022;13: 807050.

10. Lee DW, Gardner R, Porter DL, et al. Current concepts in the diag-
nosis and management of cytokine release syndrome. Blood.
2014;124:188-195.

11. Porter D, Frey N, Wood PA, et al. Correction to: Grading of cyto-
kine release syndrome associated with the CAR T cell therapy tisa-
genlecleucel. J Hematol Oncol. 2018;11:81.

12. Ceschi A, Noseda R, Palin K, et al. Immune checkpoint inhibitor-
related cytokine release syndrome: Analysis of WHO Global Phar-
macovigilance Database. Front Pharmacol. 2020;11:557.

13. Kotch C, Barrett D, Teachey DT. Tocilizumab for the treatment of
chimeric antigen receptor T cell-induced cytokine release syndrome.
Expert Rev Clin Immunol. 2019;15:813-822.

14. McGee HM, Daly ME, Azghadi S, et al. Stereotactic ablative radia-
tion therapy induces systemic differences in peripheral blood immu-
nophenotype dependent on irradiated site. Int J Radiat Oncol Biol
Phys. 2018;101:1259-1270.

15. Li M, Hou X, Sai K, et al. Immune suppressive microenvironment in
brain metastatic non-small cell lung cancer: comprehensive immune
microenvironment profiling of brain metastases versus paired pri-
mary lung tumors (GASTO 1060). Oncoimmunology. 2022;11:
2059874.

16. Takanen S, Bottero M, Nistico P, et al. A systematic review on the
impact of hypofractionated and stereotactic radiotherapy on
immune cell subpopulations in cancer patients. Cancers (Basel).
2022:14.

17. Chang JY, Lin SH, Dong W, et al. Stereotactic ablative radiotherapy
with or without immunotherapy for early-stage or isolated lung
parenchymal recurrent node-negative non-small-cell lung cancer:
An open-label, randomised, phase 2 trial. Lancet. 2023;402:871-881.

https://doi.org/10.1016/j.adro.2024.101513
https://doi.org/10.1016/j.adro.2024.101513
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0001
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0001
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0001
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0002
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0002
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0002
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0002
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0002
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0003
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0003
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0003
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0003
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0004
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0004
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0004
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0005
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0005
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0006
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0006
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0007
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0007
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0007
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0008
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0008
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0008
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0009
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0009
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0009
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0009
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0010
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0010
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0010
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0011
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0011
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0011
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0012
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0012
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0012
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0013
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0013
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0013
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0014
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0014
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0014
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0014
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0015
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0015
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0015
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0015
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0015
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0016
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0016
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0016
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0016
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0017
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0017
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0017
http://refhub.elsevier.com/S2452-1094(24)00076-9/sbref0017

	Cytokine Release Syndrome in a Patient With Metastatic Triple-Negative Breast Cancer Treated With Hypofractionated Radiation Therapy, Who Had Previously Undergone Immunotherapy: A Case Report
	Introduction
	Case and Clinical History
	Chronology of previous cancer treatment
	CRS occurrence with radiation
	Disease course after CRS recovery

	Discussion
	Conclusion
	Disclosures
	Acknowledgments
	Supplementary materials
	References



