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Desensitization for the prevention of drug hypersensitivity
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Drug desensitization is a treatment strategy for patients with hypersensitivity to essential drugs without alternatives. The gradual in-
crease in the drug dosage from low doses to therapeutic levels induces a transient immune tolerance to the culprit drug. Although
desensitization has traditionally been recommended for IgE-mediated immediate hypersensitivity, this indication has recently been
expanded to include non-IgE-mediated immediate responses, nonimmunological responses, and T-cell-mediated delayed hyper-
sensitivity reactions. Although the exact mechanism behind desensitization remains unclear, the process is thought to attenuate
various intracellular signals in target cells through Fce receptor 1 internalization, alteration in signaling pathways in mast cells and
basophils, reduction in Ca?* influx, and production of anti-drug IgG4 blocking antibody. Desensitization can be used for the safe ad-
ministration of anti-neoplastic agents, antibiotics, aspirin, and nonsteroidal anti-inflammatory drugs. Various desensitization proto-
cols have been proposed for each drug. The optimization of drug concentration, target dosage, administration interval, and route of
administration is key to successful desensitization. In addition, the desensitization protocol should be individualized for each patient
with consideration of the severity of the initial hypersensitivity response, the characteristics of the culprit drug, and the nature of the

breakthrough reactions. (Allergy Asthma Respir Dis 2023;11:63-71)
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Fig. 1. The mechanism of mast cell unresponsiveness and desensitization. (A) During sensitization, the production and binding of drug-specific IgE antibodies to Fce
receptor 1 (FceRl) occur gradually without activating the mast cell. (B) Re-exposure to the same drug at high dose activates sensitized mast cells resulting in degranu-
lation. (C) During desensitization, the culprit drug is administered from an extremely low dose and gradually increased. At low drug concentration, the number of drug/
lgE/FceRl complexes are low and functionally impaired. A slow formation of drug/IgE/FceRI complexes may contribute to mast cell unresponsiveness and a decrease
in Ca® influx, which may inhibit signal transduction. The figure created with BioRender.com.
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Table 1. Example of a 3-bag, 12-step desensitization protocol for oxaliplatin
120mg

Allergy Asthma Respir Dis AARD

Table 2. Example of a 1-bag, 13-step desensitization protocol using for oxalipl-
atin of 120 mg

Solution Volume (mL) Concentration (mg/mL) Total dose in each solution (mg)

A 200 0.005357 12

B 200 0.05357 120

C 200 05357 120.0

Step Concentration ~ Rate _Infusio_n Administered  Cumulative dose

(mg/mL) (mL/hr)  time (min)  dose (mg) (mg)

1 0.005357 2 15 0.0027 0.0027
2 0.005357 5 15 0.0067 0.0094
3 0.005357 10 15 00134 0.0228
4 0.005357 20 15 0.0268 0.0496
5 0.05357 5 15 0.0670 0.1166
6 0.05357 10 15 0.1339 0.2505
7 0.05357 20 15 0.2679 05183
8 0.05357 40 15 05357 1.0540
9 0.5357 10 15 1.3393 2.3933

10 0.5357 20 15 26785 50718

11 0.5357 40 15 5.3570 10.4288

12 0.5357 75 164 109.5712 120.000

Reproduced from Lee et al. Gynecol Oncol 2004;95:370-6.%
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Step Concentration Rate Infusiop time Administered  Cumulative
(mg/ml) (mL/hr) (min) dose (mg) dose (mg)

1 0.5357 0.1 15 0.0134 0.013

2 0.5357 0.2 15 0.0268 0.040

3 0.5357 04 15 0.0536 0.094

4 0.5357 0.8 15 0.1071 0.201

5 0.5357 16 15 0.2143 0415

6 0.5357 32 15 0.4286 0.844

7 0.5357 6.4 15 0.8571 1.701

8 0.5357 12.8 15 1.7143 3415

9 0.5357 256 15 34286 6.844

10 0.5357 50 15 6.6964 13.540

" 0.5357 85 15 11.3839 24.924

12 05357 140 15 18.7500 43674

13 0.5357 220 389 76.3259 120.000

An oxaliplatin 120 mg was reconstituted with 200 mL of 5% dextrose water. The
concentration of the solution was 0.5357 mg/mL.

Administered dose (mg)=rate (mL/hr)x infusion time/60 (hr) x concentration (mg/mL)
Reproduced from Leg et al. J Allergy Clin Immunol Pract 2020;8:696-703.%

¥ 4£ng Folu, 9RAe) YobA| wd 9184 B A Bl
o ORISR S ok SIS NG 4 Glrhe of
Aol glof - TAA B ZRESS AT 4 e Aoz 7]
dheick

SF oL b HERA| A 2 7%-15%7} penicillin 4= cephalosporin®] 2]
gt Zlolehs Halr) ik FEe7], deig gl ohb i A0t
e AFAQ SA1E ek} w9l S Fa) ERaftg-
2 A AY IRk 2E il 7Hssh, AR SRk Al= =
7] Who] ol el Lehbr| Rk 21 S-S
191 3x}of| A= penicillin G, penicillin V, ampicillin, amoxicillin,
cefaclor} 2-2- 3147 o] g} d7]0]| gt Sol IgEE EAollA] &7
om] wFERRSA T} oA Al A9 ] S

=

898 2394 FASH WA AL g aol A W A
22z PAA] SRS T GEo] 9tk ol
vancomycin, teicoplanin, amikacin, gentamicin, erythromycin,
ciprofloxacin, clarithromycin, clindamycin, tetracycline 5 H] =}
e AN E 4340 2 Bsaio] 488 Aol 1

https://doi.org/10.4168/aard.2023.11.2.63 67



AARD Allergy Asthma Respir Dis

ohg ol 4% o 0 2 I E] 2HEel Bslel 8la
ElFlo] Hulof o) G- E= $91=5 (redman syndrome)-
vancomycin, teicoplanin, ciprofloxacin, amphotericin Bo|A &4
o2 e TGOl tinpe] H9 Bof 428
FolaL XWZE REEaS Z7P5P”4 S N 4

Z]ofl+= 2wAlamphotericin B, fluconazole, itraconazole,
voriconazole, micafungin) ¥ &H}o|2] 2 A|(acyclovir, valganci-
clovir, ribavirin, nevirapine) 52} &¢1% HQHES-of| A= AJ-F-4]
AR} s ek

iy
rlo
>

St Al o] AR UREHQ] SRAYA o] WH-§-3FA] ok o, w9
Ll 2215p] wjio] |27} ofHc) uhekA Auaol 5e
QA= ofe] 71| SHAMAIE 67]Y o]A} A|LZ 0 2 Eojs|of
Bl BN 71T Qi) SAEA| S Hakg o] Hhe oko & i
om3Hy|, SFANA| A7 =k 3lx}o] 20%-57%0 A H2Hgo] 1B
A=, 53] 4%-5%0114] SFEAHINS-C &2 Q13| 257t FEE
or? 22} A Ao tigt FEaINkS-2 A} 4=

o= A3 3 of = Fhe 2ejsto] Ui ﬂ%% e glon
A i

|

L) —8—% gt 7HA] OWIOﬂ EHOH S o
7] o] 0171]01] sl SAlefl ThRlk

%
§ et BH QAR 4 48 81 271
]}]

=

o[o 1> ojN olo flo

Pos N J
I o Mﬂwz

H 7&];[1 ] z%uﬁz/\} ZTREIS
o5t AT Ee] AE Al Sl L Tsieleh St
WS B A FANA ] S-S LRl FHA2] 70%-
80%7+ AR} oFA| &= QPEHA| A 25 A48 4= 931 strepto-
mycin, kanamycin, cycloserineX} 22 0| 2| QFA|of| tj gt H0IH-S-
3wl gioll A w3l ekl Al F bab FoiE 4
243} 52 9= Flo| QJZE|Qirks U} gFAMA| = 913t drug reac-
tion with eosinophilia and systemic symptoms (DRESS) 55+
B2 thpo 2 Fuf 3 )T ATelA A% YEEE BE
o)} AT 2 Ao = BB A2 oFEo] A=
2G| §ukEh chobA] Zjuikg o] W B, ofefet ciek
A| ZHRINEE- DRESS - 5-tol| Al F8 HALE|al QIA|RE 71 F0

68 https://doi.org/10.4168/aard.2023.11.2.63

Yun JE etal. © How to perform desensitization

Table 3. Example of 4-day isoniazid desensitization protocol (target dose: 300

mg)
Day  Step Concentration ~ Administered ~ Time interval ~ Administered
(mg/mL) volume (mL) (hr) dose (mg)
Day1 1 0.2 0.1 3 0.02
2 0.2 0.2 3 0.04
3 0.2 0.5 3 0.10
4 0.2 1 3 0.20
5 0.2 2 3 0.40
6 0.2 4 3 0.80
7 0.2 08 3 1.60
8 0.2 15 3 3
Day2 9 20 3 3 6
10 20 6 3 12
" 20 12 3 24
12 100-mg Tab 0.5Tab 3 50
13 100-mg Tab 1 Tab 3 100
Day3 14 100-mg Tab 2Tab 24 200
Day4 15 100-mg Tab 3Tab 24 300

Isoniazid 100 mg was reconstituted with 500 mL of normal saline. The concentration
of the solution was 0.20 mg/mL. Isoniazid 100 mg was reconstituted with 50 mL of
normal saline. The concentration of the solution was 2.00 mg/mL.

S o o] A20] 5 1 2 Sick o] el
thoro. Qlx) ahAmAl] chel SARE S 283 2, 81.6%
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Table 4. Example of aspirin desensitization protocol (target dose: 100 mg)
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Table 5. Example of aspirin desensitization protocol (target dose: 300 mg)

Step Concentration ~ Administered Time interval Administered Day Step Concentration Administered Time interval Administered
(mg/ml) volume (mL) (hr) dose (mg) (mg/mL)  volume (mL) (hr) dose (mg)

1 10 0.1 30 1 Day 1 1 1 0.1 1 0.1
2 10 0.2 30 2 2 1 0.2 1 0.2
3 10 04 30 4 3 1 0.5 1 05
4 10 0.8 30 8 4 1 1 1 1
5 10 16 30 16 5 1 2 1 2
6 10 32 30 32 6 1 5 1 5
7 10 6.4 30 64 7 10 1 1 10
8 100-mg Tab 1 Tab 30 100 8 10 25 1 25
Aspirin 100 mg was reconstituted with 10 mL of 5% dextrose in water. The concen- 9 10 5 ! 50
tration of the solution was 10 mg/mL. 10 100-mg Tab 1Tab 2 100

" 100-mg Tab 2Tab 2 200
Samter’s triad2}1l 3} NSAIDo] <& elsle]= $57] 23t Day 2 12 100mgTab  3Tab 24 300

(NSAID-exacerbated respiratory disease) &= &2Itk NSAIDO||
ofsff =7 ko] WA 4= Ql=d o] - 714 v
FE719] f-5of wheh NSAID 913} 1] 54 SHNSAID-exac-
erbated cutaneous disease)2} NSAID 545 1] H 2 3H(NSAID-
induced cutaneous disease) & & JLE3}7| % 3lch o]2|3 NSAID
TG of Tl IR RS A8 AP ol IEA ALY
W cysteinyl leukotriene¥} 71 484 9] AJA-S HAAIA TlH A
715 W2 OFSFAITE? e 7] Hof| Ofgh ApRIeh-g-2 ofA
ugl 9 57 NSAIDo]| thgh 5ol Igke] oJsf SAI% 2Ivk-3-
o] WY 4= 901" CD4" 4= CD8' T Al| 30| 23t RE-g-0 &2 5
SHFFARES 52 AAE HINg A A 7HER Ao =
A UTES ohat o] gt 73-f-olli= 54 NSAID o[ =3k
ThE ol 43 NSAIDOJ= W AHRH-&- Kol A] ¢h= T NSAID
of thgt 2peIvk-g-o e = vpepdr

H[HA S 7] o]k NSAID HRIREE- 7-9-ofl+= COX-1 ]
A &3}7} oF3t acetaminophen©|U} meloxicam} Zro] AE1%] o
2 COX-2 A7} S-A|8t oFA), celecoxiba} -2 A2 COX-2 &
AAE BlaLd] QEASHA ARg-sllE 4 Sk it Y- SRRl A=
o[gfgh ofEof thef e S dod 4= glof Fofafjof gt
T NSAID #9IEg-9] 79 Q1 oF& &f tjA)] ef=<] Al-&-o]
Golsht 543 NSAIDO] ARg-o] HHEA] F a3t 7490l = B3t
A S A2 AgollE o Ik ey A7) A
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AR TR EF-5 2As|oF gtk ofAujgl W NSAIDe] of
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Sk hrjol| 4] ofAu|Rof thel EAkaRlS 283t of
Ca
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o

o R
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2
et 47 98y L2 =3 (Tables 4, 5)& 2 2}

Aspirin 100 mg was reconstituted with 100 mL of 5% dextrose in water. The con-
centration of the solution was 1.00 mg/mL. Aspirin 100 mg was reconstituted with
10 mL of 5% dextrose in water. The concentration of the solution was 10.0 mg/mL.

Yol glom) S X2 gl ket 23 B A gl &
e ik AR A Age) 49, 48] ofAul
(75-100 mg/day)o] AF§EH= v, NSAID 34414 5:57] Aol
wPg Sl Bl A 125 of sl (HTh 625 mgday) &
Folshn 2 B A2 4] theh 2RAR S 2o aie”
SRS 53 253 o} 252l 9 NSAIDS] Tk ops &
SRR B2 T 487201 ASEI OB S 259 o4

FEY 9 BUS] AL 5 ol FPH Y asio

2 =

A5 B A] HHR Q] O Fol ofat Bhulihge] dhy e
A2 S FE 70 o) aclo] Ark BUARN S S
Qo] A= ool wH| ) AN RE OFRe] g
HAH 0 2 Z71417 Rl et UX|Zel oS s 3t
Holc. thA) oFEe] ALgo] BrISHALL THRINES-& SFE U2
oo ] eFEo] B3] W S S 2T Shis A, B
2191 o] o) o] EEUHS W] 91FS Fold= 3ol 48
3 4= Qlek S NO) WY BAOIA Yot EEUSO)
F3wl AR $371) chysb L 5 QIR €2 of
B| Folg Z7 FUshA i SfAgch et Ak 2
¥h39] o] Gl Bkt A SEUS T I 84
7t e Sl AZFSPA A gsjok ek 02 Rk TleFd
ool thsh 24 2 o] BT EEUSS FFEE TR
A3 SN L2 = o] asic

https://doi.org/10.4168/aard.2023.11.2.63 69



AARD Allergy Asthma Respir Dis

—

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

REFERENCES

. Mezzano V, Giavina-Bianchi P, Picard M, Caiado J, Castells M. Drug de-

sensitization in the management of hypersensitivity reactions to mono-
clonal antibodies and chemotherapy. BioDrugs 2014;28:133-44.

. Ring J, Gutermuth J. 100 years of hyposensitization: history of allergen-

specific immunotherapy (ASIT). Allergy 2011;66:713-24.

. Widal ME Abramin P, Lermoyez ]. Anaphylaxie et idiosyncraise. Presse

Med 1922;30:189-93.

. O’Donovan WJ, Klorfajn I. Sensitivity to penicillin; anaphylaxis and de-

sensitisation. Lancet 1946;2:444-6.

. Vultaggio A, Nencini E Bormioli S, Dies L, Vivarelli E, Maggi E, et al. De-

sensitization modulates humoral and cellular immune response to inflix-
imab in a patient with an immediate hypersensitivity reaction. ] Allergy
Clin Immunol Pract 2020;8:1764-7.

. Ang WX, Church AM, Kulis M, Choi HW, Burks AW, Abraham SN. Mast

cell desensitization inhibits calcium flux and aberrantly remodels actin.
Clin Invest 2016;126:4103-18.

. Sancho-Serra Mdel C, Simarro M, Castells M. Rapid IgE desensitization

is antigen specific and impairs early and late mast cell responses targeting
FceRl internalization. Eur ] Immunol 2011;41:1004-13.

. Mahajan A, Barua D, Cutler P, Lidke DS, Espinoza FA, Pehlke C, et al.

Optimal aggregation of FceRI with a structurally defined trivalent ligand
overrides negative regulation driven by phosphatases. ACS Chem Biol
2014;9:1508-19.

. Shalit M, Levi-Schaffer E. Challenge of mast cells with increasing amounts

of antigen induces desensitization. Clin Exp Allergy 1995;25:896-902.
Andrews NL, Pfeiffer JR, Martinez AM, Haaland DM, Davis RW, Kawaka-
mi T, et al. Small, mobile FcepsilonRI receptor aggregates are signaling
competent. Immunity 2009;31:469-79.

Oka T, Rios EJ, Tsai M, Kalesnikoff J, Galli SJ. Rapid desensitization in-
duces internalization of antigen-specific IgE on mouse mast cells. ] Aller-
gy Clin Immunol 2013;132:922-32.

Paolini R, Numerof R, Kinet JP. Phosphorylation/dephosphorylation of
high-affinity IgE receptors: a mechanism for coupling/uncoupling a large
signaling complex. Proc Natl Acad Sci U S A 1992;89:10733-7.
Macglashan D, Miura K. Loss of syk kinase during IgE-mediated stimu-
lation of human basophils. ] Allergy Clin Immunol 2004;114:1317-24.
Katz HR. Inhibitory receptors and allergy. Curr Opin Immunol 2002;14:
698-704.

Lu-Kuo JM, Joyal DM, Austen KE Katz HR. gp49B1 inhibits IgE-initiated
mast cell activation through both immunoreceptor tyrosine-based inhib-
itory motifs, recruitment of src homology 2 domain-containing phos-
phatase-1, and suppression of early and late calcium mobilization. ] Biol
Chem 1999;274:5791-6.

Pichler WJ. Anaphylaxis to drugs: overcoming mast cell unresponsive-
ness by fake antigens. Allergy 2021;76:1340-9.

Naclerio R, Mizrahi EA, Adkinson NF Jr. Inmunologic observations dur-
ing desensitization and maintenance of clinical tolerance to penicillin. J
Allergy Clin Immunol 1983;71:294-301.

Shamji MH, Kappen J, Abubakar-Waziri H, Zhang J, Steveling E, Watch-
man S, et al. Nasal allergen-neutralizing IgG4 antibodies block IgE-me-
diated responses: novel biomarker of subcutaneous grass pollen immu-
notherapy. ] Allergy Clin Immunol 2019;143:1067-76.

Vultaggio A, Matucci A, Nencini E, Bormioli S, Vivarelli E, Maggi E. Mech-
anisms of drug desensitization: not only mast cells. Front Pharmacol 2020;
11:590991.

Teraki Y, Shiohara T. Successful desensitization to fixed drug eruption:
the presence of CD25+CD4+ T cells in the epidermis of fixed drug erup-

70 https://doi.org/10.4168/aard.2023.11.2.63

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Yun JE etal. © How to perform desensitization

tion lesions may be involved in the induction of desensitization. Derma-
tology 2004;209:29-32.

Aydogan M, Yologlu N, Gacar G, Uyan ZS, Eser I, Karaoz E. Successful
rapid rituximab desensitization in an adolescent patient with nephrotic
syndrome: increase in number of Treg cells after desensitization. ] Allergy
Clin Immunol 2013;132:478-80.

Tuzer C, Sari M, Aktas Cetin E, Ak N, Buyukozturk S, Colakoglu B, et al.
Rapid drug desensitization for platinum-based chemotherapy drugs sig-
nificantly increases peripheral blood IL-10 levels. Allergy 2020;75:2942-5.
Lee AR, Kim SJ, Kim J, Park JH, Lee JK, Kim JY, et al. Successful desensi-
tization for antitubercular drugs. Allergy Asthma Respir Dis 2013;1:395-9.
Yoon D, Ahn H, Kim SY, Hwang ], Park HK, Kang HR. Successful rapid
desensitization to trimethoprim-sulfamethoxazole-induced delayed hy-
persensitivity. Allergy Asthma Respir Dis 2015;3:155-8.

Heo Y], Park SW, Lee KS, Kang HR, Kwon JW. Successful desensitization
to fluconazole induced delayed hypersensitivity: a case report. Allergy
Asthma Respir Dis 2018;6:68-71.

Hong DIC. Desensitization for allergic reactions to chemotherapy. Yonsei
Med ] 2019;60:119-25.

Castells MC, Tennant NM, Sloane DE, Hsu FI, Barrett NA, Hong DI, et al.
Hypersensitivity reactions to chemotherapy: outcomes and safety of rap-
id desensitization in 413 cases. ] Allergy Clin Immunol 2008;122:574-80.

Alvarez-Cuesta E, Madrigal-Burgaleta R, Broyles AD, Cuesta-Herranz J,
Guzman-Melendez MA, Maciag MC, et al. Standards for practical intra-
venous rapid drug desensitization & delabeling: a WAO committee state-
ment. World Allergy Organ J 2022;15:100640.

Breslow RG, Caiado J, Castells MC. Acetylsalicylic acid and montelukast
block mast cell mediator-related symptoms during rapid desensitization.
Ann Allergy Asthma Immunol 2009;102:155-60.

Caiado J, Castells MC. Drug desensitizations for chemotherapy: safety and
efficacy in preventing anaphylaxis. Curr Allergy Asthma Rep 2021;21:37.

Seo JH, JungJ, Yoon JE, Kim HH, Kim HJ, Lee SY, et al. A successful short-
ening of desensitization protocol in a patient with cetuximab anaphylaxis.
Allergy Asthma Respir Dis 2022;10:181-5.

Jung JW. Desensitization for hypersensitivity reactions related to chemo-
therapy. Allergy Asthma Respir Dis 2020;8:105-6.

Sloane D, Govindarajulu U, Harrow-Mortelliti J, Barry W, Hsu FI, Hong
D, et al. Safety, costs, and efficacy of rapid drug desensitizations to che-
motherapy and monoclonal antibodies. ] Allergy Clin Immunol Pract
2016;4:497-504.

Markman M, Kennedy A, Webster K, Kulp B, Peterson G, Belinson J. Pa-
clitaxel-associated hypersensitivity reactions: experience of the gyneco-
logic oncology program of the Cleveland Clinic Cancer Center. J Clin
Oncol 2000;18:102-5.

Lee CW, Matulonis UA, Castells MC. Rapid inpatient/outpatient desensi-
tization for chemotherapy hypersensitivity: standard protocol effective in
57 patients for 255 courses. Gynecol Oncol 2005;99:393-9.

Markman M, Zanotti K, Peterson G, Kulp B, Webster K, Belinson J. Ex-
panded experience with an intradermal skin test to predict for the pres-
ence or absence of carboplatin hypersensitivity. ] Clin Oncol 2003;21:
4611-4.

Lee EY, Jakubovic BD. Interleukin-6 and cytokine release syndrome: a
new understanding in drug hypersensitivity reactions. Ann Allergy Asthma
Immunol 2023;130:178-84.

Lee SY, Yang MS, Jung JW, Oh MJ, Park CH, Sohn SW, et al. Updates on
desensitization for hypersensitivity reactions related to chemotherapy.
Allergy Asthma Respir Dis 2013;1:295-302.

Essayan DM, Kagey-Sobotka A, Colarusso PJ, Lichtenstein LM, Ozols
RE King ED. Successful parenteral desensitization to paclitaxel. ] Allergy



Ho

g2 ol - gEFan 44

Clin Immunol 1996;97:42-6.

40. Tsao LR, Young FD, Otani IM, Castells MC. Hypersensitivity reactions to

platinum agents and taxanes. Clin Rev Allergy Immunol 2022;62:432-48.

41. Lee EJ, Kim Y]J, Rhie SJ. Rituximab Infusion-related adverse events and

risk factors. Korean J Clin Pharm 2013;23:223-31.

42. Joo MH, Kim H]J, Ree YS, Kim JS, Kim SH, Son ES. Risk factors of infu-

sion related reaction to rituximab in patients with lymphoma. JPERM
2018;10:60-7.

43. Jung JW, Kang HR, Lee SH, Cho SH. The incidence and risk factors of

infusion related reactions to rituximab for treating B cell malignancy in a
single tertiary hospital. Oncology 2014;86:127-34.

44. Lee CW, Matulonis UA, Castells MC. Carboplatin hypersensitivity: a 6-h

12-step protocol effective in 35 desensitizations in patients with gyneco-
logical malignancies and mast cell/IgE-mediated reactions. Gynecol On-
col 2004;95:370-6.

45. Lee JH, Moon M, Kim YC, Chung SJ, Oh J, Kang DY, et al. A one-bag

rapid desensitization protocol for paclitaxel hypersensitivity: a noninferi-
or alternative to a multi-bag rapid desensitization protocol. ] Allergy Clin
Immunol Pract 2020;8:696-703.

46. Lee SH, Lee JH, Kim NH, Kang DY, Lee JY, Chung SJ, et al. A case of rap-

id desensitization for rituximab-induced delayed hypersensitivity reac-
tion. Allergy Asthma Respir Dis 2019;7:109-12.

47. Shin YS, Lee YW, Choi YH, Park B, Jee YK, Choi SK, et al. Spontaneous

reporting of adverse drug events by Korean regional pharmacovigilance
centers. Pharmacoepidemiol Drug Saf 2009;18:910-5.

48. Kim HH, Seo J, Ahn YH, Kim H, Yoon JE, Suh JH, et al. Analysis of break-

through reactions in 1,143 desensitization procedures in a single tertiary
hospital using a one-bag desensitization protocol. Front Allergy 2022;3:
786822.

49. Shin YS, Lee YW, Choi YH, Park B, Jee YK, Choi SK, et al. Spontaneous

reporting of adverse drug events by Korean regional pharmacovigilance
centers. Pharmacoepidemiol Drug Saf 2009;18:910-5.

50. Park HK, Kang MG, Yang MS, Jung JW, Cho SH, Kang HR. Epidemiolo-

gy of drug-induced anaphylaxis in a tertiary hospital in Korea. Allergol
Int 2017;66:557-62.

51. Romano A, Atanaskovic-Markovic M, Barbaud A, Bircher AJ, Brockow K,

Caubet JC, et al. Towards a more precise diagnosis of hypersensitivity to
beta-lactams - an EAACI position paper. Allergy 2020;75:1300-15.

52. Mayorga C, Celik G, Rouzaire P, Whitaker P, Bonadonna P, Rodrigues-

Cernadas J, et al. In vitro tests for drug hypersensitivity reactions: an ENDA/
EAACI Drug Allergy Interest Group position paper. Allergy 2016;71:
1103-34.

53. Cernadas JR, Brockow K, Romano A, Aberer W, Torres MJ, Bircher A, et

al. General considerations on rapid desensitization for drug hypersensi-
tivity - a consensus statement. Allergy 2010;65:1357-66.

54. Chastain DB, Hutzley V], Parekh J, Alegro JVG. Antimicrobial desensiti-

zation: a review of published protocols. Pharmacy (Basel) 2019;7:112.

55. Lin RY. Desensitization in the management of vancomycin hypersensi-

tivity. Arch Intern Med 1990;150:2197-8.

56. Shadur B, Trahair TN, O’Brien T, Russell SJ, Ziegler JB. Desensitisation to

liposomal amphotericin B. ] Allergy Clin Immunol Pract 2017;5:181-3.

57. Randolph C, Kaplan C, Fraser B. Rapid desensitization to fluconazole

(Diflucan). Ann Allergy Asthma Immunol 2008;100:616-7.

58. Heo Y], Park SW, Lee KS, Kang HR, Kwon JW. Successful desensitization

to fluconazole induced delayed hypersensitivity: a case report. Allergy
Asthma Respir Dis 2018;6:68-71.

59. Jean T, Kwong K. Successful desensitization of voriconazole in an immu-

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Allergy Asthma Respir Dis AARD

nosuppressed pediatric patient. ] Allergy Clin Immunol Pract 2015;3:
637-8.

Seki JT, Ng P, Lam W, Cote J, Prica A. Recurrent body rash warranted
second desensitization with acyclovir in a myeloma patient: a case report.
J Clin Med Res 2017;9:725-8.

Gonzalez-Estrada A, Fernandez J. Novel valganciclovir desensitization
protocol. Transplantation 2014;98:50-1.

Ladd AM, Martel-Laferriere V, Dieterich D. Successful desensitization to
ribavirin in a patient with chronic hepatitis C. ] Clin Gastroenterol 2012;
46:716-7.

Park JS. Korean guidelines for the treatment of tuberculosis. Korean ] Med
2012;82:269-73.

Kim HH, Moon M, Choi N, Kang DY, Chae KO, Lee ], et al. Adverse drug
reactions to first-line anti-tubercular drugs based on individual case safe-
ty report in a single tertiary hospital. Korean ] Med 2021;96:421-31.
Kobashi Y, Abe T, Shigeto E, Yano S, Kuraoka T, Oka M. Desensitization
therapy for allergic reactions to antituberculous drugs. Intern Med 2010;
49:2297-301.

Moon SD, Won HK, Cho JY, Kang MK, Kim JY, Park HK, et al. Success-
ful readministration of second-line antituberculous agents in a patient
with near-fatal drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome. Allergy Asthma Respir Dis 2015;3:297-301.

OhJH, YunJ, Yang MS, Kim JH, Kim SH, Kim §, et al. Reintroduction of
antituberculous drugs in patients with antituberculous drug-related drug
reaction with eosinophilia and systemic symptoms. ] Allergy Clin Immu-
nol Pract 2021;9:3442-9.

Holland CL, Malasky C, Ogunkoya A, Bielory L. Rapid oral desensitiza-
tion to isoniazid and rifampin. Chest 1990;98:1518-9.

Kim JH, Kim HB, Kim BS, Hong SJ. Rapid oral desensitization to isonia-
zid, rifampin, and ethambutol. Allergy 2003;58:540-1.

Lee SY, Nam YH, Koh YI, Kim SH, Kim S, Kang HR, et al. Phenotypes of
severe cutaneous adverse reactions caused by nonsteroidal anti-inflam-
matory drugs. Allergy Asthma Immunol Res 2019;11:212-21.

Mastalerz L, Setkowicz M, Szczeklik A. Mechanism of chronic urticaria
exacerbation by aspirin. Curr Allergy Asthma Rep 2005;5:277-83.

Yeung WYW, Park HS. Update on the management of nonsteroidal anti-
inflammatory drug hypersensitivity. Yonsei Med ] 2020;61:4-14.
Cortellini G, Caruso C, Romano A. Aspirin challenge and desensitization:
how, when and why. Curr Opin Allergy Clin Immunol 2017;17:247-54.
Lee TH, Christie PE. Leukotrienes and aspirin induced asthma. Thorax
1993;48:1189-90.

Canto MG, Andreu I, Fernandez ], Blanca M. Selective immediate hyper-
sensitivity reactions to NSAIDs. Curr Opin Allergy Clin Immunol 2009;
9:293-7.

Wohrl S. NSAID hypersensitivity - recommendations for diagnostic work
up and patient management. Allergo J Int 2018;27:114-21.

Sanchez Borges M, Capriles-Hulett A, Caballero-Fonseca E, Perez CR.
Tolerability to new COX-2 inhibitors in NSAID-sensitive patients with
cutaneous reactions. Ann Allergy Asthma Immunol 2001;87:201-4.
Cortellini G, Lippolis D, Amati S, Piovaccari G, Cortellini E Ballardini G.
Effective ibuprofen desensitization in a patient with myopericarditis. Phar-
macology 2019;103:111-3.

Bianco S. Aspirin induced tolerance in aspirin-asthma detected by a new
challenge test. ] Med Sci 1977;5:129-30.

Zeiss CR, Lockey RE Refractory period to aspirin in a patient with aspi-
rin-induced asthma. J Allergy Clin Immunol 1976;57:440-8.

https://doi.org/10.4168/aard.2023.11.2.63 71



