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Abstract
Cytokine release reactions to filgrastim and pegfilgrastim may produce anaphylaxis. This is the first biomarker-confirmed 

case successfully managed with intravenous desensitization, offering a practical and reproducible approach for patients requiring 
continued G-CSF therapy despite severe hypersensitivity reactions. First documented cytokine release reaction to G-CSF with IL-6 
confirmation and successful desensitization protocol.
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Introduction
We present the case of a 55-year-old woman in treatment with 

third-line monthly Teclistamab and exogenous granulocyte colony-
stimulating factor (G-CSF) support against a multiple myeloma. 
Filgrastim 300 mcg was administered weekly for years without 
incident. However, since June 2024, the patient experienced 
episodes of profuse sweating, severe abdominal pain with 
diarrhea, and dyspnea secondary to the pain for approximately 
60–90 minutes after each dose. In November 2024, the patient was 
switched to Pegfilgrastim 6 mg monthly, with identical symptoms 
after each administration.

Materials and Methods
Allergy testing using skin prick and 1/1000, 1/100 and  

1/10 intradermal tests with Filgrastim and Pegfilgrastim  

 
were negative (1,2), therefore, a subcutaneous challenge with 
Pegfilgrastim 6 mg was performed. Approximately 10 minutes 
after the challenge test, the patient developed severe abdominal 
pain with nausea and diarrhea, nasal congestion, conjunctival 
hyperemia, watery nose, and dyspneic cough. Adrenaline 0.3 ml 
intramuscularly was administered with methylprednisolone 40 mg, 
dexchlorpheniramine 6 mg, paracetamol 1 g, and metoclopramide 
1 g intravenously. 5.34 μg/L tryptase and 25.8 pg/mL interleukin-6 
were objectified 1 hour after the reaction (baseline tryptase 4.12 
and interleukin-6 levels of <1.5 pg/mL). The patient’s diagnosis 
was cytokine release reactions to Filgrastim and Pegfilgrastim. 
A 12-step intravenous desensitization protocol (3) with home 
premedication (Montelukast, Ebastine, Acetyl Salicylic Acid, 
Famotidine and Diazepam) was performed with good tolerance and 
allowed a conventional administration of a subcutaneous booster 
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dose 24 hours after desensitization. Since April 2025, Filgrastim has 
been administered weekly in an 8-step intravenous desensitization 

protocol (Table 1) with a subcutaneous booster dose 24 hours after 
desensitization, without incident.

Table 1: 8-step intravenous desensitization protocol.

Step Solution Rate (ml/h) Time (minutes) Administered dose (mcg) Cumulative dose (mcg)

1 A 0.1 15 0.37 0.37

2 A 0.2 15 0.75 1.125

3 A 0.4 15 1.5 2.63

4 A 0.8 15 3 5.63

5 A 1.6 15 6 11.63

6 A 3.2 15 12 23.63

7 A 6.4 15 24 47.63

8 A 12 84 252.37 300

Volume Concentration (mcg/ml) Total dose in each solution (mcg)

Solution A 20 ml 15 300

Discussion
Exogenous G-CSF delivery is based on recombinant DNA 

technology from bacteria or mammalian cells used to stimulate 
granulocyte production in neutropenic patients for various reasons 
or in bone marrow donors prior to the donation procedure. There 
are two humanized recombinant G-CSF drugs: Filgrastim derived 
from bacteria (Escherichia coli) and Lenograstim derived from 
mammalian cells (Chinese hamster ovary), but the latter is not 
authorized for adminsitration in Europe. Subsequently, genetically 
modified microheterogeneous proteins have been developed, some 
of them with maintained function, such as Pegfilgrastim (pegylated 
form of Filgrastim) (4). G-CSF support is considered a safe treatment; 
however, Bumbacea analyzed up to 40 publications regarding 
hypersensitivity reactions to G-CSF, 18 of them immediate-onset. 
The sensitivity and specificity of skin prick and intradermal 
tests for Filgrastim and Pegilgrastim are unknown, there are few 
publications that have conducted in vivo studies with these drugs 
(1,5,6,7,8). Some researchers have performed in vitro studies 
(antibodies and immunoglobulins) with variable results (5), but 
this is the first case described with the involvement of interleukins 
in a hypersensitivity reaction secondary to exogenous G-CSF 
administration. We decided to perform a desensitization protocol 
for Filgrastim, whose dosage and half-life are shorter than others 
like Pegfilgrastim, in order to avoid intense and persistent adverse 
reactions (9). Initially was used the 12-step regimen proposed by 
Jeter (3) and eventually developed an 8-step intravenous protocol 
that has been well tolerated to date (10).

In this case, G-CSF support is unavoidable, and the expectation 
is that it will be required for years. Therefore, monthly intravenous 
desensitization to Pegfilgrastim could be considered as a possible 
alternative to reduce frequency of hospital care assitance.

We concluded that:

•	 G-CSF supplements are considered safe treatments; 
however, some hypersensitivity reactions have been reported 
following their administration.

•	 The sensitivity and specificity of in vivo tests against 
Filgrastim and Pegfilgrastim are unknown, but in vitro 
tests can help us orient ourselves to the mechanism of their 
hypersensitivity reactions. In the case presented, a cytokine 
release reaction was demonstrated. 

•	 Patients requiring exogenous administration of G-CSF 
have no therapeutic alternatives; however, we only found five 
publications in which desensitization protocols for these drugs 
were implemented.

•	 Finally, our patient was scheduled for a Filgrastim 
desensitization protocol, which allowed for its administration 
without incident.

Acknowledgements
The authors would like to thank the Foundation for the 

Promotion of Health and Biomedical Research of the Valencian 
Community (FISABIO) for providing support to cover the 
publication costs of this manuscript.

References
1.	 Núñez-Acevedo B, Rodríguez-Jiménez B, Domínguez-Ortega J, González-

Montellano E, Ibáñez-Heras N, et al., (2015) Desensitization to 
Lenograstim After a Lifethreatening Reaction to Filgrastim. J Investig 
Allergol Clin Immunol. 25(2): 158-160.

2.	 Martin R, Gomez-Bellver MJ, Navarro AM (1996) Probable 
hypersensitivity reaction to filgrastim. Am J Health-Syst Pharin. 53 (13): 
1607.

3.	 Jeter H, Grisanti K, Jantz A, Wadhwa A, Waite E, et al., (2022) Filgrastim 
desensitization in a patientwith Hodgkin lymphoma. Pediatr Blood 
Cancer. 69: 29394.

http://dx.doi.org/10.32474/OAJOM.2025.05.000218
https://pubmed.ncbi.nlm.nih.gov/25997320/
https://pubmed.ncbi.nlm.nih.gov/25997320/
https://pubmed.ncbi.nlm.nih.gov/25997320/
https://pubmed.ncbi.nlm.nih.gov/25997320/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/34636131/
https://pubmed.ncbi.nlm.nih.gov/34636131/
https://pubmed.ncbi.nlm.nih.gov/34636131/


Citation: Victoria López Calatayud*, Francisco Javier Cañizares Gómez de Terreros, María Sola Fernández, Rocío del Pilar García Brito, 
Oreto Ruiz-Millo, Sandra Gómez Álvarez, Carmen Pérez Francés. Cytokine release reactions to Filgrastim and Pegfilgrastim. Open Acc J 
Oncol Med 5(4)- 2025. OAJOM.MS.ID.000218. DOI: 10.32474/OAJOM.2025.05.000218

                                                                                                                                                          Volume 5 - Issue 4 Copyrights @ Victoria López CalatayudOpen Acc J Oncol Med

604

4.	 Bumbăcea Udrea, Ali Bojincă (2024) Balancing Benefits and Risks: 
A Literature Review on Hypersensitivity Reactions to Human G-CSF 
(Granulocyte Colony-Stimulating Factor). Int J Mol Sci. 28 (25): 4807.

5.	 Sasaki O, Yokoyama A, Uemura S, Funjino S, Inoue Y, et al., (1994) Drug 
eruption caused by recombinant human G-CSF. Internal Medicine. 33 
(10): 641-642.

6.	 Muñoz RM, Gomez-Bellver MJ, PulidoAMN, Cuevas JCO (1996) Probable 
hypersensitivity reaction to filgrastim. Am J Health Syst Pharm. 53 (13): 
1607.

7.	 Tholpady A, Chiosea I, Lyons JJ, Baird K, Leitman SF, et al., (2013) 
Systemic hypersensitivity reaction mimicking anaphylaxis after first 

filgrastim adminsitration in a health donor. Transfusion. 53(5): 1146-
1147.

8.	 Gonzalez-Cavero L, Gomez-Traseira C, Fiandor A, Entrala A, Quirce S, 
et al., (2019) Desensitization to filgrastim in a 2 year old girld with a 
vaginal endodermal sinus tumor. JIACI. 29 (4): 329-330.

9.	 Hanna GG, Edgar D, Clarke JEM (2008) A case of Prolonged Type 1 
Hypersensitivity reaction to Pegfilgrastim. Clinica. Oncology. 20 (4): 
315-319.

10.	Yoshida I, Matsuo K, Teshima T, Hashimoto D, Tanimoto Y, et al., (2006) 
Transfusion. 46 (2): 186-191.

Open Access Journal of Oncology  
and Medicine

 
Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

This work is licensed under Creative
Commons Attribution 4.0 License

To Submit Your Article Click Here:       Submit Article

DOI: 10.32474/OAJOM.2025.05.000218

http://dx.doi.org/10.32474/OAJOM.2025.05.000218
https://pubmed.ncbi.nlm.nih.gov/38732026/
https://pubmed.ncbi.nlm.nih.gov/38732026/
https://pubmed.ncbi.nlm.nih.gov/38732026/
https://pubmed.ncbi.nlm.nih.gov/7530069/
https://pubmed.ncbi.nlm.nih.gov/7530069/
https://pubmed.ncbi.nlm.nih.gov/7530069/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/8809286/
https://pubmed.ncbi.nlm.nih.gov/23659534/
https://pubmed.ncbi.nlm.nih.gov/23659534/
https://pubmed.ncbi.nlm.nih.gov/23659534/
https://pubmed.ncbi.nlm.nih.gov/23659534/
https://pubmed.ncbi.nlm.nih.gov/31478530/
https://pubmed.ncbi.nlm.nih.gov/31478530/
https://pubmed.ncbi.nlm.nih.gov/31478530/
https://pubmed.ncbi.nlm.nih.gov/18281202/
https://pubmed.ncbi.nlm.nih.gov/18281202/
https://pubmed.ncbi.nlm.nih.gov/18281202/
https://lupinepublishers.com/cancer-journal/
http://dx.doi.org/10.32474/OAJOM.2025.05.000218

	References

