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Background: Drug hypersensitivity reactions (DHRs) have a significant impact on both, patient and their treating physicians; it is considered a public health concern. The history of allergy to drugs, limits therapeutic options and will lead to the use of more expensive and potentially less effective options. Drug desensitization (DD) is considered as a procedure with a positive impact on the prognosis of the patient's disease. The objective of this study is to describe the experience with a substantial number of drugs desensitization in a fourth level center in Cali, Colombia.



Methods: An observational, cross-sectional and descriptive study was conducted. Patients with DHRs who underwent a standardized institutional DD protocol, between March of 2012 and May of 2023, were included.



Results: Two hundred forty-one patients were included. The median age was 47.8 years (4–88). One hundred fifty-six (64.7%) were women, including three who were pregnant. A total of 641 DDs were performed. The most frequent groups of drugs for which the desensitization was performed were monoclonal antibodies in 83 patients (34.4%), chemotherapeutic agents in 53 (21.6%), NSAIDs in 44 (18.2%), and antibiotics in 42 (17.4%). Eighty-seven patients (36.1%) experienced hypersensitivity to the culprit drug on first exposure, while 154 (63.9%) exhibited reactions during subsequent cycles. The main clinical presentation that gave rise to desensitization was anaphylaxis in 125 patients (51.8%), followed by cutaneous symptoms in 106 patients (44%). The predominant observed endophenotype was type 1 in 188 patients (78.3%), followed by mixed type in 46 patients (19.2%). Breakthrough reactions were observed in 50 patients (20.7%). Tolerance to DD was achieved in 636 of the procedures (99.2%), allowing the continuity of treatment of choice for the underlying disease.



Conclusions: Most desensitized patients were women with type I reactions. Monoclonal antibodies were the most frequent culprit drugs. DD in patients with DHRs is a useful, safe and effective procedure. The administration of the implicated drug had a positive impact on the course of the disease in these patients.
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1 Introduction

Adverse drug reactions (ADRs) are a public health issue that increase hospital admissions, length of stay, and mortality (1). The World Health Organization (WHO) considers ADRs to be one of the top 10 causes of death worldwide (2). Hypersensitivity reactions (HSRs) represent 15%–20% of ADRs, affecting 7% of the general population and 10%–20% of hospitalized patients (3, 4). The real morbidity caused by HSRs is difficult to determine due to the limited quality of available epidemiological data, as most published studies either do not specify the type of ADR or the allergy diagnosis is not confirmed and is simply based on patient-reported labels (5–7).

In Europe, drug-induced HSRs represents for 1%–2% of hospital admissions (5, 8) and 14% of emergency visits (0.6% due to anaphylaxis), resulting in hospitalization in 15% of cases (9). In the pediatric population, the incidence of HSRs varies widely, from 0.6% to 16.8% among hospitalized patients, significantly contributing to emergency consultations and hospitalizations (5, 9). Specific data for Latin America are limited. A 2014 study included 868 drug-induced HSRs and revealed a higher frequency in females, a predominance of cutaneous manifestations, and frequent involvement of non-steroidal anti-inflammatory drugs (NSAIDs) and beta-lactam antibiotics (6).

HSRs are associated with negative patient outcomes, such as prolonged hospital stays, the need for invasive interventions, and increased morbidity and mortality, especially when the implicated drugs are essential and lack suitable alternatives, such as biological therapies, chemotherapeutic agents, antibiotics, antituberculous drugs, and acetylsalicylic acid (ASA), among others (3). In these cases, patients face receiving a less effective drug for their disease, increasing morbidity and mortality.

In response, rapid drug desensitization (RDD) has emerged as the strategy of choice to allow the safe administration of indispensable medications in patients with a history of HSRs. RDD aims to induce temporary tolerance by starting with very low doses and gradually increasing them until the full therapeutic dose is reached; once this occurs, RDD is considered successful (10–12). This technique not only reduces associated morbidity and mortality but also minimizes adverse effects and improves patient quality of life (10, 13).

Several mechanisms for RDD have been proposed, though they are not fully understood and may complement each other. In type I HSR, increased internalization of the IgE/FcεRI complex occurs due to enhanced cross-linking at low antigen concentrations (10). During desensitization, these complexes are initially internalized, while the remaining antigen-loaded IgE remains on the FcεRI alpha chain at the membrane level (14). Inhibitory receptors, such as gp49B1 a transmembrane glycoprotein with two immunoreceptor tyrosine-based inhibitory motifs (ITIMs) on mouse bone marrow mast cells (mBMMCs) are believed to play a role in desensitization. These ITIMs bind to SH2-containing protein tyrosine phosphatases like SHP-1, SHP-2, and SHIP-1, which can dephosphorylate Syk and other early signal transduction molecules, shifting the signal towards an inhibitory pathway (10).

Studies in Europe, Asia, and the United States have documented the safety and efficacy of desensitization to various drugs, especially chemotherapeutic agents and monoclonal antibodies (mAbs) (13, 15–19). A Korean study reported a high success rate (99%) after performing 1,143 desensitizations in 228 patients, most of which were to platinum agents, taxanes, and mAbs (15). Similarly, a recent systematic review highlighted the effectiveness of RDD for taxanes, with success rates of 95%–100% using standardized protocols (20). In Colombia, a study was published that included 14 patients in which 45 desensitizations to chemotherapeutics and mAbs were performed, being successful in all cases (1).

Available literature supports the safety of desensitization, although it recognizes inherent risks, thus it should be performed in an appropriate medical setting and by qualified personnel (9, 21). Acknowledging the importance of desensitization in clinical practice and the scarcity of evidence in our country and in Latin America, this study aimed to describe the sociodemographic, clinical characteristics, and outcomes of patients with drug-induced HSRs who underwent a desensitization protocol.



2 Methodology

This was an observational, cross-sectional study that included patients with a history of drug hypersensitivity who underwent at least one desensitization protocol at the Fundación Valle de Lili, between March 2012 and May 2023. Information was collected from medical record reviews. Sociodemographic and clinical variables were included, including the reaction phenotype and the success or failure of the procedure. The study was approved by the Institutional Ethics Committee of the Fundación Valle de Lili and adhered to the principles of the Declaration of Helsinki.


2.1 Statistical analysis

For univariate analysis, measures of central tendency and dispersion were used for quantitative variables, and frequencies and percentages for categorical variables. The standard criterion for quantitative variables was determined with the Kolmogorov-Smirnov test; in the case of normality, means with standard deviation were obtained, and in the absence of normality, medians with interquartile range were used.




3 Results

A total of 241 patients were included. One hundred fifty-six (64.7%) were women; the median age was 47.8 years. The most frequent comorbidities were autoimmune disease in 91 patients (37.7%), neoplasms, both solid and hematologic, in 83 (34.4%), and arterial hypertension in 67 (28.3%) (Table 1).


TABLE 1 Clinical and sociodemographic characteristics of patients undergoing desensitization.
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Anaphylaxis was the most common initial reaction, occurring in 125 patients (51.8%), followed by cutaneous manifestations in 106 (44%). In 87 patients (36.1%), HSRs occurred with the first administration of the drug, while in 154 (63.9%), they occurred during subsequent administrations. The latency period after exposure was less than one hour in 67 patients (27.8%), between one and six hours in 161 (66.8%), and more than six hours in 13 (5.39%). The most common endophenotype was type I in 188 patients (78.3%), followed by mixed in 46 (19.3%) (Table 1).

The administration of the drug was intravenously in 156 patients (64.7%), orally in 81 (33.6%), and subcutaneously in 4 (1.7%). The frequency of desensitizations according to the drug group was: mAbs in 83 patients (34.4%), chemotherapeutic agents in 53 (21.6%), NSAIDs in 44 (18.2%), and antibiotics in 42 (17%). Regarding the specific drug, desensitizations were most frequently performed with rituximab in 78 patients (32.37%), oxaliplatin in 15 (6.22%), ASA in 44 (18.26%), and trimethoprim- sulfamethoxazole in 27 (11.20%) (Table 2).


TABLE 2 Medications for which desensitization protocol was used.
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During the study period, a total of 641 desensitizations were performed, with an average of 2.74 desensitizations per patient (Range 1–24). It was identified that 10 patients required more than 10 desensitizations.

Regarding clinical outcomes, it was observed that 50 patients (20.7%) experienced HSRs during the desensitization protocol. Of these, 31 patients (62%) had mild HSRs, and 19 (38%) had moderate to severe HSRs. These reactions were managed with temporary suspension of the protocol and administration of systemic antihistamines and corticosteroids in 34 patients (75.5%), while adrenaline was required in only 4 (8.8%). The administration of the full dose of the implicated drug was achieved in 636 desensitizations (99.2%) (Table 3).


TABLE 3 Description of desensitizations performed.
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Of the 50 patients who experienced reactions, 39 (78%) occurred during the first desensitization, 9 (18%) during the second, one (2%) during the sixth and one (2%) during the ninth desensitization. Bivariate analysis identified a significant association between the presence of reactions and being under 50 years of age (p = 0.010). No other relevant associations were found.



4 Discussion

Drug desensitization is a highly impactful intervention, as it allows patients to receive essential drugs for managing their underlying disease. This study analyzed the clinical characteristics of 641 desensitization procedures in 241 patients. In line with previous studies, the most patients were middle- aged women (15, 17, 22), suggesting a relationship with the higher prevalence of autoimmune diseases and gynecological neoplasms (13, 15).

In 161 patients (66.8%), initial reactions occurred between the first and sixth hours after exposure to the implicated drug, while in 67 (27.8%), they occurred in less than one hour; 36.1% occurred with the first exposure and 63.9% in subsequent exposures. The most common endophenotype was type I, presented in 188 patients (78.3%), data that are consistent with a previous study that included 79 patients and 267 RDDs 267 (22). It should be noted that type I reactions typically require prior sensitization, so they tend to occur after repeated exposures (23). The symptoms of these can be like those of cytokine release syndrome, with the difference that the latter can occur without prior exposure to the drug.

In this study, the classification of endophenotypes for HSR was carried out considering the type of drug, previous exposure, latency time, and clinical characteristics observed during the index reaction. The first endotype, known as endotype I, is characterized by a range of immediate symptoms including naso-ocular manifestations, cardiovascular involvement (e.g., hypotension, tachycardia), lower airway symptoms (e.g., hypoxia, wheezing, bronchoconstriction), gastrointestinal symptoms (e.g., vomiting, cramps, diarrhea), and cutaneous symptoms (e.g., urticaria, angioedema, pruritus, flushing). This clinical profile is commonly associated with IgE-mediated reactions. The second endotype, cytokine release endotype, is distinguished by constitutional symptoms (e.g., fever, chills, rigors, headache), cardiovascular involvement (e.g., tachycardia, hypertension or hypotension), and truncal and limb musculoskeletal pain, suggesting a cytokine-mediated response rather than IgE-mediated. The mixed endotype includes the simultaneous presence of symptoms from both previously described endotypes.

Of note, this cohort did not include patients with delayed hypersensitivity reactions such as fixed drug erythema or drug-induced exanthema.

Most HSRs to rituximab, the drug most implicated in this study, occurred during the first treatment cycle, which is consistent with literature reports (16). It has been documented that up to 50% of reactions to this drug occur during the first exposure, supporting the existence of the cytokine release endophenotype (24).

Regarding chemotherapeutic agents, previous studies show that HSRs tend to occur after 6 to 10 exposures with platinum agents and after two exposures with taxanes (13, 17, 18, 25, 26). In this study, HSRs occurred after the fourth, and between the first and second exposures, respectively, which is similar to what has been previously described.

The initial reactions in this study were anaphylactic in most cases (51.8%), which also aligns with previous reports (2, 19). Additionally, a higher frequency of cutaneous and respiratory manifestations was observed, both as part of anaphylaxis and in an isolated form. Bavbek et al. (16) found a higher frequency of respiratory and cardiovascular symptoms in patients exposed to biological agents.

In none of the patients were biomarkers such as serum tryptase or interleukin-6 (IL-6) determined. The measurement of biomarkers is important in the endotyping of reactions, as elevated tryptase levels during these are associated with IgE-mediated endotypes, while high IL-6 values are related to cytokine release (23). Skin tests were performed in only 10 patients, yielding negative results. The purpose of these tests is to determine the phenotype, stratify risk, and guide treatment (10), but their implementation is obstructed by the high cost of some medications in the national context, which poses a significant challenge in clinical decision-making.

As in other series, mAbs and chemotherapeutic agents were the drugs most frequently implicated in HSRs (9, 15, 19). Specifically, rituximab and oxaliplatin topped the list, consistent with previous descriptions (16, 18, 27). However, unlike previous reports, where rituximab was primarily prescribed for hematologic neoplasms (16), in this study, it was for autoimmune diseases.

HSRs are more frequently described in patients with ovarian and breast neoplasms (18), possibly related to the indication of platinum agents and taxanes in these patients. In this study, although these neoplasms topped the frequency list, gastrointestinal tract neoplasms also occupied a relevant place.

It is noteworthy that this experience has strengthened communication, education, and teamwork with other specialties, such as rheumatology, oncology, and hematology, who have become aware that RDD allows the administration of the treatment of choice to patients who have experienced an HSR.

Regarding NSAID desensitizations, in this study, the indication for ASA was mainly related to the presence of coronary disease, and tolerance was successfully induced in all patients who required it. These results are consistent with those obtained by Rossini et al. (28), who achieved a 95.4% success rate with ASA desensitization in 330 patients with stable or suspected coronary disease.

In relation to antibiotics, trimethoprim-sulfamethoxazole (TMP-SMX) was the most implicated in HSRs, requiring a desensitization protocol in 27 patients (11.2%). The indication for all cases was prophylaxis for Pneumocystis jirovecii infection in immunosuppressed patients, and it was tolerated by all of them (29).

There were three pregnant women diagnosed with syphilis and allergic to penicillin who underwent desensitization with crystalline penicillin without complications. Recently, a case was reported in Chile involving two pregnant women who were successfully desensitized for the same indication with adequate tolerance (30).

Of the 641 RDDs reported in this study, more than 50% were performed intravenously. In this context, Lee et al. (31) reported successful desensitization to carboplatin in ten patients using a twelve-step and three solutions with varying drug concentrations protocol. In 2008, Castells et al. (17) published a series of 98 patients who underwent 413 desensitizations using a similar protocol. For several years, the institution has implemented a desensitization protocol by this route, with a dosage calculation method based on the exact prescribed dose for the patient and considering the specific pharmacological characteristics of the drug, especially about concentrations and maximum infusion rates described in the technical data sheet of each drug, thus avoiding drug wastage. As in previous reports (1, 13, 16, 17, 32, 33), this approach also involves the use of 3 different dilutions and 12 steps and can be adjusted individually according to the drug and the specific needs of each case. The 3-bag and 12-step, and 4-bag and 16-step protocols have become the most commonly used in clinical practice, validated by more than 3,000 scientific publications and proven to be effective and safe for chemotherapeutic agents, mAbs, and antibiotics, even in severe HSRs graves (17, 32, 34, 35). In this research, 473 procedures were performed using 3-bag and 12-step, and 2 using four solutions and sixteen steps. Additionally, some desensitizations were performed using 3 bags with fewer steps, and others using a single bag in multiple steps according to risk stratification. Recently, a study was published that included 434 desensitizations using an 11-step protocol with a single dilution, achieving drug administration in 99.5% of cases; however, the incidence of reactions was 49% (19).

Oral RDDs performed in this study (82 in total) used protocols between 5 and 8 steps and were all successful.

A limitation of this research was the low utilization of diagnostic tests, a widely debated topic in the literature. There is significant controversy over the ability of skin tests to confirm the underlying mechanism and predict future HSRs. However, it is important to note that a negative or ambiguous result in these tests should not affect the decision to carry out desensitization, especially if the patient's history suggests immediate hypersensitivity to the drug in question (36–38).

In this study, premedication with 500 mg of acetaminophen, corticosteroids (100 mg of hydrocortisone), and antihistamines (10 mg of cetirizine) was administered in all intravenously performed desensitizations. However, in oral or subcutaneous procedures, premedication was not applied in all cases but only where medically indicated, in accordance with current recommendations (21).

HSRs during RDD tend to be less intense than the initial reaction (16, 21). In the largest series reported to date, which included 1,142 desensitizations, it was observed that 26% of patients experienced a reaction during desensitization. Despite this, 99% of the patients successfully completed the procedure (15). In this study, 50 patients (20.7%) experienced HSRs during one of the desensitizations, with rituximab implicated in 28 of them (56%). Reaction rates between 29% and 40% during desensitization with this drug have been reported (39–42). In this study, the rate was 12.7% (38 of 299 desensitizations). This difference may be explained by the consistent use of premedication regardless of the severity of the initial reaction. It is important to mention that these reactions were more frequent in patients under 50 years old (p = 0.001). This could be related to a higher prevalence of autoimmune diseases and gynecological neoplasms in this age group, conditions for which the most implicated drugs were indicated.

As in other studies (17, 18), in this study the reactions were more frequent during the first cycles, indicating that both the frequency and severity of these tend to decrease with a greater number of desensitizations.

Almost all desensitizations (99.2%) were successful in this study, with “success” defined as the complete administration of the prescribed dose for the patient. These results are consistent with those reported in other studies (13, 15, 17, 27). Only in 5 procedures was the complete dose of the drug not administered due to severe reactions during the procedure, despite the administration of corticosteroids and antihistamines and adjustments to the protocol. These cases involved three patients who required rituximab, cytarabine, and human immunoglobulin G.

In addition to the limited use of diagnostic tests, another important limitation of this study was its retrospective nature. Nevertheless, its main value lies in being the largest series published in Latin America, describing the demographic, clinical characteristics, and outcomes of desensitization with various drugs. It is also important to note that this procedure is not routinely performed in all institutions in the country, which limits the possibility of a multicenter report but also adds relevance and originality to the analysis.



5 Conclusion

The data presented in this study support the usefulness, efficacy, and safety of RDD in Colombian patients with HSRs. The possibility of administering the implicated drug had a positive impact on the course of the disease in these patients, improving clinical outcomes and their quality of life. These findings contribute to the current knowledge on RDD in patients with drug-induced HSRs in Latin America and constitute an important basis for more extensive reports that include a larger number of centers and countries.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Institutional Ethics Committee of the Fundación Valle de Lili. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.



Author contributions

VP-M: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Project administration, Visualization, Writing – original draft, Writing – review & editing. LR-Z: Conceptualization, Data curation, Supervision, Validation, Writing – review & editing. DS-E: Conceptualization, Data curation, Supervision, Validation, Visualization, Writing – review & editing. LH-B: Conceptualization, Formal Analysis, Methodology, Supervision, Validation, Writing – original draft, Writing – review & editing. IG-H: Data curation, Formal Analysis, Methodology, Writing – original draft. MO-H: Data curation, Formal Analysis, Supervision, Validation, Visualization, Writing – review & editing. CS-R: Conceptualization, Data curation, Formal Analysis, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Ardila JC, Castillo DMM, Calle AM, Chinchilla C. Characteristics of patients with hypersensitivity reactions to chemotherapeutic and biological agents and desensitization behavior. Arq Asma Alerg E Imunol. (2023) 7(2):189–200. doi: 10.5935/2526-5393.20230025-en

2. Martínez-Castillo DM, Ardila-Herrera JC, Calle-Álvarez AM, Chinchilla-Mejía CF. Hypersensitivity reactions to chemotherapeutics and biologics. Med Lab. (2022) 26(1):63–80. doi: 10.36384/01232576.560

3. Thong BY, Tan T. Epidemiology and risk factors for drug allergy. Br J Clin Pharmacol. (2011) 71(5):684–700. doi: 10.1111/j.1365-2125.2010.03774.x

4. Thong BYH, Leong KP, Tang CY, Chng HH. Drug allergy in a general hospital: results of a novel prospective inpatient reporting system. Ann Allergy Asthma Immunol. (2003) 90(3):342–7. doi: 10.1016/S1081-1206(10)61804-2

5. Doña I, Torres MJ, Celik G, Phillips E, Tanno LK, Castells M. Changing patterns in the epidemiology of drug allergy. Allergy. (2024) 79(3):613–28. doi: 10.1111/all.15970

6. Jares EJ, Sánchez-Borges M, Cardona-Villa R, Ensina LF, Arias-Cruz A, Gómez M, et al. Multinational experience with hypersensitivity drug reactions in Latin America. Ann Allergy Asthma Immunol. (2014) 113(3):282–9. doi: 10.1016/j.anai.2014.06.019

7. Wilkerson RG. Drug hypersensitivity reactions. Emerg Med Clin North Am. (2022) 40(1):39–55. doi: 10.1016/j.emc.2021.09.001

8. Gaudin C, Ryan D, Demoly P, Tanno LK. Drug allergy in primary care: systematic review to support quality improvement initiative of management and optimization of healthcare pathways. Curr Opin Allergy Clin Immunol. (2023) 23(4):263–70. doi: 10.1097/ACI.0000000000000924

9. Pagani S, Lombardi N, Crescioli G, Vighi VG, Spada G, Andreetta P, et al. Drug-related hypersensitivity reactions leading to emergency department: original data and systematic review. J Clin Med. (2022) 11(10):2811. doi: 10.3390/jcm11102811

10. Yang BC, Castells MC. The who, what, where, when, why, and how of drug desensitization. Immunol Allergy Clin North Am. (2022) 42(2):403–20. doi: 10.1016/j.iac.2021.12.004

11. Cernadas JR, Brockow K, Romano A, Aberer W, Torres MJ, Bircher A, et al. General considerations on rapid desensitization for drug hypersensitivity – a consensus statement. Allergy. (2010) 65(11):1357–66. doi: 10.1111/j.1398-9995.2010.02441.x

12. Kang SY, Seo J, Kang HR. Desensitization for the prevention of drug hypersensitivity reactions. Korean J Intern Med. (2022) 37(2):261–70. doi: 10.3904/kjim.2021.438

13. Ayhan M. Experience with rapid drug desensitisation with chemotherapeutics; a single-centre retrospective study. Eurasian J Med Investig. (2021) 5:380–7. doi: 10.14744/ejmi.2021.77776

14. Oka T, Rios EJ, Tsai M, Kalesnikoff J, Galli SJ. Rapid desensitization induces internalization of antigen-specific IgE on mouse mast cells. J Allergy Clin Immunol. (2013) 132(4):922–932.e16. doi: 10.1016/j.jaci.2013.05.004

15. Kim HH, Seo J, Ahn YH, Kim H, Yoon JE, Suh JH, et al. Analysis of breakthrough reactions in 1,143 desensitization procedures in a single tertiary hospital using a one-bag desensitization protocol. Front Allergy. (2022) 3:786822. doi: 10.3389/falgy.2022.786822

16. Bavbek S, Kendirlinan R, Çerçi P, Altıner S, Soyyiğit Ş, Sözener ZÇ, et al. Rapid drug desensitization with biologics: a single-center experience with four biologics. Int Arch Allergy Immunol. (2016) 171(3–4):227–33. doi: 10.1159/000454808

17. Castells MC, Tennant NM, Sloane DE, Ida Hsu F, Barrett NA, Hong DI, et al. Hypersensitivity reactions to chemotherapy: outcomes and safety of rapid desensitization in 413 cases. J Allergy Clin Immunol. (2008) 122(3):574–80. doi: 10.1016/j.jaci.2008.02.044

18. Kendirlinan R, Gümüşburun R, Çerçi P, Özbek E, Altıner S, Çelebi Sözener Z, et al. Rapid drug desensitization with chemotherapeutics (platins, taxanes, and others): a single-center retrospective study. Int Arch Allergy Immunol. (2019) 179(2):114–22. doi: 10.1159/000496745

19. Sala-Cunill A, Molina-Molina GJ, Verdesoto JT, Labrador-Horrillo M, Luengo O, Galvan-Blasco P, et al. One-dilution rapid desensitization protocol to chemotherapeutic and biological agents: a five-year experience. J Allergy Clin Immunol Pract. (2021) 9(11):4045–54. doi: 10.1016/j.jaip.2021.06.024

20. Villarreal-González RV, González-Díaz S, Vidal-Gutiérrez O, Canel-Paredes A, de la Cruz-de la Cruz C, García-Campa M, et al. Hypersensitivity reactions to taxanes: a comprehensive and systematic review of the efficacy and safety of desensitization. Clin Rev Allergy Immunol. (2023) 65(2):231–50. doi: 10.1007/s12016-023-08968-y

21. Bavbek S, Pagani M, Alvarez-Cuesta E, Castells M, Dursun AB, Hamadi S, et al. Hypersensitivity reactions to biologicals: an EAACI position paper. Allergy. (2022) 77(1):39–54. doi: 10.1111/all.14984

22. Jimenez-Rodriguez T, de las Vecillas L, Labella M, Lynch D, Besz KM, Marquis K, et al. Differential presentation of hypersensitivity reactions to carboplatin and oxaliplatin: phenotypes, endotypes, and management with desensitization. Allergy. (2024) 79(3):679–89. doi: 10.1111/all.15940

23. Lee EY, Jakubovic BD. Interleukin-6 and cytokine release syndrome. Ann Allergy Asthma Immunol. (2023) 130(2):178–84. doi: 10.1016/j.anai.2022.10.025

24. Waldron JL, Schworer SA, Kwan M. Hypersensitivity and immune-related adverse events in biologic therapy. Clin Rev Allergy Immunol. (2021) 62(3):413–31. doi: 10.1007/s12016-021-08879-w

25. Wong JT, Ling M, Patil S, Banerji A, Long A. Oxaliplatin hypersensitivity: evaluation, implications of skin testing, and desensitization. J Allergy Clin Immunol Pract. (2014) 2(1):40–5. doi: 10.1016/j.jaip.2013.08.011

26. Pradelli J, Verdoire P, Boutros J, Frin AC, Follana P, Duquesne J, et al. Allergy evaluation of hypersensitivity to platinum salts and taxanes: a six-year experience. J Allergy Clin Immunol Pract. (2020) 8(5):1658–64. doi: 10.1016/j.jaip.2019.12.032

27. Madrigal-Burgaleta R, Bernal-Rubio L, Berges-Gimeno MP, Carpio-Escalona LV, Gehlhaar P, Alvarez-Cuesta E. A large single-hospital experience using drug provocation testing and rapid drug desensitization in hypersensitivity to antineoplastic and biological agents. J Allergy Clin Immunol Pract. (2019) 7(2):618–32. doi: 10.1016/j.jaip.2018.07.031

28. Rossini R, Iorio A, Pozzi R, Bianco M, Musumeci G, Leonardi S, et al. Aspirin desensitization in patients with coronary artery disease: results of the multicenter ADAPTED registry (aspirin desensitization in patients with coronary artery disease). Circ Cardiovasc Interv. (2017) 10(2):e004368. doi: 10.1161/CIRCINTERVENTIONS.116.004368

29. Lee WI, Lam L, Bacchi S, Jiang M, Inglis JM, Smith W, et al. Antibiotic prophylaxis in immunosuppressed patients – missed opportunities from trimethoprim-sulfamethoxazole allergy label. World Allergy Organ J. (2024) 17(1):100856. doi: 10.1016/j.waojou.2023.100856

30. Fica A, Muñoz D, Rojas T, Sanzana C, Muñoz C. Penicillin desensitization in allergic pregnant women with syphilis. Report of two cases. Rev Médica Chile. (2020) 148(3):344–8. doi: 10.4067/S0034-98872020000300344

31. Lee CW, Matulonis UA, Castells MC. Carboplatin hypersensitivity: a 6-h 12-step protocol effective in 35 desensitizations in patients with gynecological malignancies and mast cell/IgE-mediated reactions. Gynecol Oncol. (2004) 95(2):370–6. doi: 10.1016/j.ygyno.2004.08.002

32. Sloane D, Govindarajulu U, Harrow-Mortelliti J, Barry W, Hsu FI, Hong D, et al. Safety, costs, and efficacy of rapid drug desensitizations to chemotherapy and monoclonal antibodies. J Allergy Clin Immunol Pract. (2016) 4(3):497–504. doi: 10.1016/j.jaip.2015.12.019

33. Eroglu I, Filippova OT, Kirrane M, Orpen M, Almonte V, Thomas R, et al. Safety and efficacy of an outpatient 12-step desensitization protocol for antineoplastic agents. Int J Gynecol Cancer. (2022) 32(8):1056–62. doi: 10.1136/ijgc-2022-003466

34. Castells M. Drug hypersensitivity and anaphylaxis in cancer and chronic inflammatory diseases: the role of desensitizations. Front Immunol. (2017) 8:1472. doi: 10.3389/fimmu.2017.01472

35. Tsao LR, Young FD, Otani IM, Castells MC. Hypersensitivity reactions to platinum agents and taxanes. Clin Rev Allergy Immunol. (2022) 62(3):432–48. doi: 10.1007/s12016-021-08877-y

36. Mawhirt SL, Fonacier LS, Calixte R, Davis-Lorton M, Aquino MR. Skin testing and desensitization outcomes among platinum-sensitive oncology patients. Ann Allergy Asthma Immunol. (2018) 120(4):437–9. doi: 10.1016/j.anai.2018.01.008

37. Brault F, Waton J, Poreaux C, Schmutz JL, Barbaud A. Hypersensibilité aux sels de platine et aux taxanes: intérêt des tests cutanés et des inductions de tolérance. Ann Dermatol Vénéréologie. (2017) 144(11):685–95. doi: 10.1016/j.annder.2017.05.016

38. García JLS, Pérez ML, Concepción IA, Aguirrechu IC, Morales AJA, Crespo LAF, et al. Protocolo de desensibilización rápida en pacientes con reacción moderada severa de hipersensibilidad a citostáticos. Rev Cuba Med. (2021) 60(2). Available online at: http://scielo.sld.cu/scielo.php?script=sci_abstract&pid=S0034-75232021000200009&lng=es&nrm=iso&tlng=es (cited January 16, 2024).

39. Fouda GE, Bavbek S. Rituximab hypersensitivity: from clinical presentation to management. Front Pharmacol. (2020) 11:572863. doi: 10.3389/fphar.2020.572863

40. Brennan PJ, Bouza TR, Hsu FI, Sloane DE, Castells MC. Hypersensitivity reactions to mAbs: 105 desensitizations in 23 patients, from evaluation to treatment. J Allergy Clin Immunol. (2009) 124(6):1259–66. doi: 10.1016/j.jaci.2009.09.009

41. Görgülü B, Seval G, Kendirlinan R, Toprak S, Özcan M, Bavbek S. Rapid drug desensitization with rituximab in 24 cases: a single-center experience. J Investig Allergol Clin Immunol. (2019) 29(6):468–70. doi: 10.18176/jiaci.0445

42. Wong JT, Long A. Rituximab hypersensitivity: evaluation, desensitization, and potential mechanisms. J Allergy Clin Immunol Pract. (2017) 5(6):1564–71. doi: 10.1016/j.jaip.2017.08.004



OPS/images/falgy-05-1460326-t001.jpg
Variable

B

Female | 156 (64.7)
Age in years, Mean (SD) | 478 o)
Intensity of the initial allergic reaction

Mild (local involvement of a single system) 92 (382)

Moderate (generalized involvement of one system or two or more
systems)

124 (51.4)

Severe (presence of hypoxia, hypotension, or neurological
involvement)

25 (104)

of the allergic reaction

125 (51.8)
Cutaneous symptoms 104 (43.1)
Respiratory symptoms 12 (49)
Endophenotype
Type 1 188 (78.3)
Mixed 46 (19.2)

Cytokine release reaction 6 (2.5)

Route of drug
Intravenous 156 (64.7)
Oral 81 (33.6)
Subcutaneous 4(1.7)

Latency time of the reaction
Between 1 and 6 h 161 (66.8)
Less than 1h 67 (27.8)
More than 6 h 13 (5.4)

Timing of the reaction occurrence
‘With the first drug administration 87 (36.1)
With the second drug administration 77 (319)
‘With the third drug 36 (14.9)
After the fourth or more drug administrations 41(17.0)
Tryptase
No

Skin tests.
Yes

241 (100)

10 (4.1)

History of drug
Yes

C
Autoimmune disease 91 (37.7)
Neoplasms 83 (34.4)
Hypertension 67 (28.3)
Infections 49.(203)
Cardiovascular disease 45 (18.7)
Hypothyroidism 32(133)
Pulmonary disease 29 (12.0)
Diabetes mellitus 24 (102)
Renal disease 22 (9.3)
Psychiatric disease 17 (7.1)
Immunodeficiency 14 (6.3)
Asthma 12 (5.0)
Allergic rhinitis 10 (42)
Chronic urticaria 7(29)

Dermatitis 4(17)

Conjunctivitis 2(08)

69 (28.6)

SD. standard deviation.





OPS/images/falgy-05-1460326-t002.jpg
Type of Medication No. No. Rapid Drug
Patients (%) | Desensitizations (%)

Monoclonal Antibody 83 (34.4) 333 (519)
Rituximab 78 (3237) 299 (466)
Canaki 1(041) 7 (109)
D: 1(041) 2(03)
Infliximab 1(0.41) 1(0.15)
Pertuzumab 1(041) 8(12)
‘Tocilizumab 1(041) 16 (25)
Chemotherapeutic Agent 53 (21.9) 140 (21.8)
Oxaliplatin 15 (6.22) 38 (59)
Paclitaxel 14 (5.81) 49 (7.6)
Carboplatin 6 (2.49) 15 (23)
L-asparaginase 5(27) 8(12)
Cytarabine 30124) 4(06)
Peg-asparaginase 2(083) 3 (046)
Cyclophosphamide 1(041) 9(14)
Cisplatin 1(041) 2(03)
Docetaxel 1(041) 3 (046)
Liposomal doxorubicin 1(041) 1(0.15)
Gencitabine 1(041) 1(0.15)
Irinotecan 1(0.41) 5 (0.78)
Lenalidomide 1(041) 1(0.15)
Methotrexate 1(041) 1(0.15)
NSAIDs 44 (182) 43 (67)
ASA 44 (182) 43(67)
Antibiotic 42 (17.0) 51(7.9)
Trimethoprim-sulfamethoxazole 27 (11.20) 33 (5.1)
Benzathine penicillin 3 (1.24) 3 (046)
2(083) 5(078)
1(041) 0
1(041) 2(03)
Ampicillin-sulbactam 1(041) 1(0.15)
Amphotericin B 1(0.41) 1(0.15)
Ceftriaxone 1(041) 1(0.15)
Clindamycin 1(041) 1(0.15)
Levofloxacin 1(0.41) 1(0.15)
Piperacillin-tazobactam 1(041) 1(0.15)
Rifampicin 1(041) 1(0.15)
Vancomycin 1(041) 1(0.15)
Other 19 (7.8) 74 (11.5)
Tron sucrose 4 (1.66) 20 3.1)
Immunoglobulin G 3 (1.24) 26 (4.05)
Elosulfase alfa 2 (0.83) 15 (2.3)
Etravirine 1(041) 1(0.15)
Feiba 1(041) 1(0.15)
Furosemide 1(041) 1(0.15)
Levothyroxine 1(041) 1(0.15)
Methadone 1(0.41) 1(0.15)
Rosuvastatin 1(0.41) 1(0.15)
Somatostatin 1(041) 1(0.15)
Ferrous sulfate 1(041) 0
Triptorelin 1(041) 5(078)
Warfarin 1(041) 1(0.15)

R T e m——





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Single center experience with more than 600 drug desensitization in Colombia

		1 Introduction



		2 Methodology



		2.1 Statistical analysis











		3 Results



		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Atergy










OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Allergy





OPS/images/falgy-05-1460326-t003.jpg
Desensitization

Success of desensitization protocol 636 (99.2)
Number of

One 133 (55.2)
Two 36 (14.9)
Three or more 72 (29.9)
Type of protocol used

Intravenous (3 bags - 12 steps) 473 (73.7)
Intravenous (4 bags - 16 steps) 2(03)
Intravenous (variable number of steps and/or bags) 71 (11)
Oral (5-8 steps) 82 12.7)
Subcutaneous 13 2)
Premedication received before protocol

Yes 169 (70.1)
No 72 (29.9)
Clinical outcomes

Allergic reactions during protocol 50 (207)
Reactions after desensitization protocol® 2(08)
Hospitalization 1(0.4)
Rescue treatment during protocol

Antihistamines 34 (75.5)
C 34 (75.5)
Analgesic 5 (11.1)
Epinephrine 4(88)
Oxygen 4(88)
Beta-2 agonist 3 (6.6)

it atliits avalced ik dessiias meh 3 e die Sl descnalibastion.





