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Clinical Implications: For patients who report fluorogquinolone aller gy, we suggest specific
restrictive intradermal skin test criteria are useful to identify those with true anaphylaxis

aswell asthose where drug challenge can be safely applied.

Fluoroquinolones (FQ) are the most frequently reggbnon-beta-lactam antibiotic alleriyThe
basic FQ structure is a bicyclic skeleton and cawlassified by generation, with later
generations correlating with broader gram-posiéimd anaerobic antimicrobial spectrum in
particular: Interpretation of hypersensitivity reactions to &@ likely complicated by non-IgE
mediated reactions since all FQ are small molelaydads for the mast cell G-protein coupled
receptor MRGPRX2 and have been shown to lead éztdmnast cell activation in both in vitro
models with the human MRGPRX2 receptor and murindets® Further, it is suspected that
patients with true IgE-mediated allergy may haded®&e FQ reactivity rather than generalized
positivity on skin testing or oral challenge, as baen described in several cases of lack of
complete cross-reactivity between FQ and in pddrdwlerance of alternative FQ in patients
with moxifloxacin hypersensitivity reactioisWhen expert consensus criteria for skin testing
have been applied to FQ, utility has been limitgdigh-false positive rates due to non-specific
mast cell activation. Uyttebroek et al. found pesitmoxifloxacin intradermal testing (IDT) in
10/14 moxifloxacin allergic patients (2 at 0.001§/mL; 2 at 0.016 mg/mL; 6 at 0.16 mg/mL)
and in 12/16 moxifloxacin tolerant controls tes(@at 0.016 mg/mL; 12 at 0.16 mg/mt.)Non-
irritating concentrations of FQ IDT have been pregmh Chang et al. suggesting 0.005 mg/mL
(ciprofloxacin, levofloxacin, moxifloxacin). Therefore, we present a newly proposed criteria f
defining a positive FQ IDT that is founded in ardarstanding of non-specific mast cell

activation and selective FQ reactivity. Furthee @xamined the safety and outcomes of this
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new criteria in conjunction with oral challenge (G an index or other FQ in adults who had a

history of reacting to one or more FQ, and thebsaguent tolerance of future FQ treatment.

Our study presents a retrospective cohort studg dmaler institutional review board (IRB)
approved protocols from Vanderbilt University Meai€enter (VUMC), IRB #161455.
Between May 2015 and October 2019, 163 sequergtadrgs with history-based past
immediate, immediate-type, non-severe delayed knawn reactions to one or more FQ with
ongoing avoidance of FQ underwent IDT followed biestive OC in a dedicated outpatient
drug allergy clinic at VUMC. Patients with any tuis/ of a severe delayed immune mediated
reaction, such as Stevens-Johnson syndrome arcdegpidermal necrolysis, drug rash with
eosinophilia and systemic symptoms, acute generhBxanthematous pustulosis, or drug
induced nephritis or hepatitis, were excludedpdtients presenting for assessment of FQ
allergy with a concurrent history of beta-lactatery and/or sulfa antibiotic allergy, de-
labeling to beta-lactams and sulfa antibiotics thaspriority based on patient need,
antimicrobial stewardship by referring infectiousahses physicians, and use of a safe and
efficacious strategy to evaluate non-severe delagactions to sulfa antibiotiCs=ollowing
successful de-labeling to beta-lactams and sulfidiatics, patients had full assessment of FQ
allergy if they had a potential future need. Hisitae was performed by skin prick at a
concentration of 0.1 mg/mL. IDT to ciprofloxacieybfloxacin, and moxifloxacin was
performed — by European Network on Drug Allergy (BA standardized technique — at
concentrations of 0.025 mg/mL and 0.005 mg/mLofekd by single dose OC to the index FQ
or other FQ (levofloxacin 250 mg, ciprofloxacin 2%@, moxifloxacin 200 mg).A 200 mg dose

for moxifloxacin was used because it is only aldéaas a 400 mg tablet. Oral challenge
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success was defined by the absence of any symhonmg an observed 2 hour challenge
period. Patients were called by phone 24 houes afal challenge to follow-up on any possible
delayed reactions. Oral challenge success resultth@ removal of FQ allergy or revision to
confirm tolerance of an alternative FQ and patezhication that FQ could now be used in their
clinical care as appropriate. We evaluated selecigrrently used expert consensus criteria for

positive IDT: criteria #1: FQ whea saline wheal + 3 mm;_criteria #2: FQ wheadaline wheal

+ 3 mm and flare present; criteria #3: FQ wie&mm and flare > wheal and compared these to

our proposed criteria #4 for positive IDT: speck@Q flare at 0.025 mg/mk histamine flare,
specific FQ flarex 5 mm at 0.005 mg/mL, and no flaz&5 mm for either of the other 2 FQ at
0.005 mg/mL. Criteria #1 is based on the “Drugr@y: an updated practice parameter”
criteria” Criteria #2 is based on the ENDA criteticCriteria #3 is derived from a currently used
interpretation for a positive skin test in penicilllergy® Criteria #4 was developed and refined
during routine clinical care in an attempt to cgdihd apply retrospectively a criteria that
encompassed the observation that non-specific whigtabut flare frequently occurs to multiple
skin tested FQ in patients — that would otherwiggbsitive by currently accepted skin testing
guidelines — who then go on to tolerate FQ orallleimge. Our hypothesis for this observation
is that true IgE mediated FQ allergy is uncommdatires to non-IgE mediated reactions and
that the majority of FQ reactions are likely a testian off target, class pharmacologic effect
via MRGPRX2 leading to non-IgE mediated mast cetiivation. An off target class-wide
“pseudoallergy” effect mediated through a pharmagichl interaction with MRGPRX2 rather
than an IgE mechanism, is similar conceptually baiws observed in reactions associated with
non-steroidal anti-inflammatory drugs (NSAIDs). tWNSAIDs true IgE-mediated reactions

tend to be related to a specific drug (e.g. diclafy or shared chemical structure, and



112 “pseudoallergic” reactions are pharmacologicallydrated, related to inhibition of

113 cyclooxygenase 1, and associated more broadlysatbson-selective NSAIDs and aspirin.
114  Unlike IgE-mediated reactions, which do not have tlose dependency, these pharmacological
115 reactions that result from non-covalent interactianith an off-target receptor do vary based on
116 dose, the kinetics of how the drug is administéeed. speed of infusion) and dosing with

117 concurrent medications that have similar propefgeg. vancomycin, neuromuscular blocking
118 agents and opioids). Study data were collectedhaathged using REDCap electronic data
119 capture tools hosted at VUMC. Analysis of IDT déswas performed with R (R Core Team
120 2019).

121

122 Charts were reviewed for patient demographics, beteveen index reaction and challenge,
123 index reaction history (immediate within 1 hourmm@diate-type within 1 to 36 hours, delayed
124  greater than 36 hours or unknown timing of sympténms first dose), indication for consult,
125 co-morbidities, nature of initial label (ciproflosia, levofloxacin, moxifloxacin, or multiple FQ),
126 total number of drug allergy labels, total numbkamtibiotic allergy labels, specific antibiotic
127 allergy labels (penicillins, cephalosporins, antlasantibiotics), and history of allergy to drugs
128 with implicated non-IgE mechanisms (vancomycinjoadntrast, opioids, and neuromuscular
129 Dblocking agents). Like FQ, the drugs reviewed vintiplicated non-IgE mechanisms can also
130 have IgE-mediated mechanisms. Follow-up assesdmeletermine tolerance of any

131 subsequent FQ treatments was performed by chaewwev

132

133 The demographic and clinical characteristics of#68 patients are describedTiable 1. Index

134 reaction history for patients included 40 immedi&&immediate-type, 22 non-severe delayed,
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and 5 unknown. Of the 136 patients with immedatanmediate-type index reactions, 31
patients reported anaphylaxis or multisystem ingotent compatible with anaphylaxis but not
clearly defined as such on chart review. The kib&Q for patients included 58 ciprofloxacin-
only, 53 levofloxacin-only, 13 moxifloxacin-onlynd 39 to> 2 FQ (33 ciprofloxacin labels, 36
levofloxacin labels, and 6 moxifloxacin labels)orfhese 163 patients, the median total number
of antibiotic allergy labels was 5 [IQR 3, 7] and41163 (88%) were evaluated for at least one
additional antibiotic allergy besides FQaple 1). 84/163 (52%) patients reported an allergy to

other drugs where a non-IgE mediated mechanistmé&st cell degranulation has been reported.

Of 163 patients, 96 (59%) were positive by critétla 53 (33%) by criteria #2, 36 (22%) by
criteria #3 at either 0.005 mg/mL or 0.025 mg/mt.dbleast 1 FQTable E1 available in this
article’s Online Repository at www.jaci-inpractiogg). If the 163 patients were restricted to
only the 0.005 mg/mL concentration, 73 (45%) wessifive by criteria #1, 19 (12%) by criteria
#2, 13 (8%) by criteria #3 for at least 1 FQ. Bytast, only 4/163 (2%) patients had positive
IDT by proposed criteria #4. The 4 positive IDTipats by criteria #4 all had an immediate,
anaphylactic index reaction history, were IDT pesito their index label FQ (2 moxifloxacin, 1
levofloxacin, and 1 ciprofloxacin), presented foakiation within 1 year of their index reaction,
and did not have any co-existing history of alletgylrugs implicated in non-IgE mediated mast
cell activation. Of these 4 patients, 2 underwerdt ®lerated oral challenge to a skin-test
negative FQ and the other 2 did not undergo orallehge due to time constraints related to
penicillin and sulfa antibiotic testing on a singlsit and distance constraints to return for oral

challenge.
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Of the 159 patients with negative IDT by criterig 82/159 (52%) underwent OC and 82/82 (21
immediate, 47 immediate-type, 13 non-severe delagmed 1 unknown index reaction history;
100%) were de-labeled to their index FQ or an a#teve FQ based on lack of an immediate or

delayed reaction to single dose He)glre 1).

The other 77/159 patients with negative IDT byesta by #4 did not undergo OC as a result of
time constraints in clinic due to our prioritizezsting of beta-lactam and sulfa allergies firstl A
of these 77 patients — if they were to return toiclin the future — would qualify for OC to
FQ. All patients who had an immediate or perceiviggth future need for a FQ underwent FQ

ingestion challenge. No delayed challenge reastosrdelayed positive skin tests were reported.

There were 68 patients with an immediate or imnteeligpe reaction history who underwent
OC, 15 of whom reported anaphylaxis or multisystewolvement compatible with anaphylaxis
but not clearly defined as such on chart revieWth® 64 patients who underwent OC to their
index FQ, 30 were to ciprofloxacin, 17 to levofloka 2 to moxifloxacin, and 15 to at least 1
index FQ in patients with multiple FQ allergy hist@T able E2, available in this article’s
Online Repository at www.jaci-inpractice.org). Téevere 18 additional patients who
underwent OC to an alternative FQ earlier on indéeelopment of this FQ testing strategy due
to a cautious evolution of our routine clinicaleaoward direct challenge with the implicated
agent. Of these 18 patients, 4 reported an inel@ation history of anaphylaxis or multisystem
involvement compatible with anaphylaxis and 2 régaban immediate reaction consisting of
urticaria. Of these 82 patients who underwent ©Z82 (57%) would have been deemed

positive by criteria #1, 27/82 (29%) by criteria #2d 29/82 (35%) by criteria #3 at either 0.005
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mg/mL or 0.025 mg/mL for at least 1 FQ. Of thepg@ients with a negative OC, 23 (28%)
patients were subsequently treated with a multipkee therapeutic FQ course (12/23 to an index
FQ; 7 levofloxacin, 5 ciprofloxacin), and all warderated uneventfullyT{able E2, available in

this article’s Online Repository at www.jaci-inptiae.org).

Interpretation of hypersensitivity skin testingi@Q is likely complicated by non-IgE mediated
reactions secondary to direct FQ mast cell activatia the G-protein coupled receptor
MRGPRX2 that has been demonstrated by the mouselbgriRGPRB2 and in vitro studies
with the human receptor MRGPRX2We observed that from 13/163 (8%) to 73/163 (45%)
patients in our cohort had skin testing that wdwdste been deemed as a positive test under
current, expert consensus criteria at the 0.00%m@bncentration for interpretation of
immediate IDT. Under our proposed criteria, howgwaly 4 (2%) patients had a FQ specific
positive IDT, and all 4 were specific to the sindleig that was implicated in the original
reaction. Importantly, there were no cases ofpadiwith positive oral challenge reactions who
had an IDT negative on criteria #4 that were pesitin criteria #1, #2, or #3. 82 FQ IDT
negative patients by our proposed criteria were &btolerate challenge without any observed
reactions, including from 27/82 (29%) to 47/82 (54ho would have been deemed as having
positive IDT under current, expert consensus caiteA limitation of our retrospective cohort
design is that we were not able to capture theafateinor, non-allergic symptoms during oral
challenge that self-resolved without treatment. faok of observation of any significant
reactions on oral challenge may be the resulttadllenge dose not high enough to elucidate
non-IgE mediated reactions; inclusion of patienith\wdex reactions inconsistent with an

immediate reaction (22 non-severe delayed, 5 unkiideng time interval since index reaction



204 (median 8 years). While moxifloxacin is associatgith the majority of anaphylaxis to FQ, it is
205 not as commonly used in the United States as ¢gx@acin and levofloxacin and only accounted
206 for 19/199 (10%) FQ labels in our stuti@ur results need to be validated in a separate and
207 ideally multicenter population sample using skistiteg and oral challenges to strengthen the
208 case for using these modified criteria.

209

210 In our population of patients with a potential inurege FQ allergy, we have started to

211 characterize two phenotypes. The most prevaletitesfe is patients who likely have non-IgE
212 mediated mast cell activation who tolerate chaksnig FQ and are commonly labeled with
213 reactions to drugs that also cause non-IgE medrated cell activation. Much less common are
214 patients with a clinical presentation consisterthvainaphylaxis with true IgE-mediated reactions
215 to FQ whose reactions are typically selective fpagicular FQ and do not have multiple drug
216 allergy labels, and in particular drug allergy lstiat include other drugs likely to associate
217 with non-IgE mediated mast cell activation suclvascomycin and opioids. In the typical

218 outpatient allergy clinical setting, we believettbar proposed criteria may be able to help

219 differentiate cases of non-IgE mediated mast @tiVation prevalently associated with FQ and
220 not a contraindication to future treatment, frora thuch less common and typically FQ

221 selective IgE-mediated cases where the FQ shoutddided. Hence, we can precisely target
222 patients with IgE versus non-IgE mediated FQ ajlavho would have drug-specific, dose-

223 independent skin test positivity at the 0.005 mgkohcentration. Furthermore, our results
224 support the safety of the strategy of using a simgther than a graded challenge and using a
225 lower dose (200 to 250 mg) of a FQ for OC that widag adequate to rule out a true IgE-

226 mediated reaction, but low enough not to provoklese related reaction consistent with non-IgE
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mediated mast cell activation. Use of the lowerdpeutic range of FQ in drug challenge is in
keeping with other delabeling studies for antilatilergy> ° It is, however, still possible for
patients with a negative FQ oral challenge to erpee a non-IgE mediated reaction in the
future — as such reactions are stochastic to dége acknowledge that a higher evidence base
is needed to support this but the practice of atharng antihistamines to improve tolerance of
non-IgE mediated reactions associated with FQ hasdical plausibility, and we have
recommended that patients take scheduled antihirstam Of 23 patients that were exposed to
future treatment courses of FQ, 15 (65%) were takintihistamines throughout the course, and
we postulate that this was beneficial in their tatee. With regards to evaluating patients with a
non-severe delayed reaction history, a negativglesihose challenge to a FQ may not entirely
exclude a potential delayed reaction as it may s&keral doses to reappear, particularly with a

less recent reaction, or may not be provoked w2B@&to 250 mg dose.

In conclusion, others have previously questionedutiiity of skin testing as a diagnostic
modality for immediate reactions associated withd&Qause of the high degree of non-IgE
mediated mast cell activation that has impairedathbty to interpret skin testing by currently
used criteria. Our data is reassuring in sugggshiat most patients with non-anaphylactic
immediate histories such as urticaria will tolersitegle dose 200 to 250 mg challenge with a FQ
and further tolerate therapeutic courses of FQnil&r to other drugs when skin testing utility is
unproven or not available to a clinician in pateewho do not report a history of anaphylaxis,
single or graded oral challenge to FQ may be safepfied in the outpatient setting. For
patients whose histories are consistent with anlaglsy we propose that a distinct set of criteria

for FQ skin test positivity are needed and thas¢heriteria can further help identify patients who

10



250 should be excluded from a specific FQ but may &iéean alternative one. We demonstrate a set
251 of criteria that appear to safely identify patiewtso are eligible for challenge, many of whom
252  would otherwise be excluded by current skin testirigria.
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FigureLegends:

Figure 1. Flowchart of the study. FQ, fluoroquinolone; IDitradermal testing

%96/163 (59%) were IDT positive by criteria #1; 5831(33%) by criteria #2; and 36/163 (22%)
by criteria #3 at either 0.005 mg/L or 0.025 mg/fat.at least 1 FQ

P47/82 (57%) were positive by criteria #1; 27/82%9Dy criteria #2; and 29/82 (35%) by
criteria #3 at either 0.005 mg/L or 0.025 mg/mL &biteast 1 FQ. For greater detail on index
reaction type, severity, and FQ; oral challenge $i@sequent treatment FQ, pleaseTs#e

E2 (available in this article’s Online Repository at wyaci-inpractice.org)

“These 77 patients did not undergo OC as a restithefconstraints in clinic due to our
prioritized testing of beta-lactam and sulfa aliesgfirst. All of these 77 patients, if they weoe
return to clinic in the future, would qualify foiForal challenge.

930 were to ciprofloxacin, 17 to levofloxacin, 2rtmxifloxacin and 15 to at least 1 index FQ in
patient with allergy history ta 2 FQ.

®The 18 patients who underwent oral challenge taltmnative FQ did so earlier on in the
development of this FQ testing strategy due touticas evolution of our routine clinical care.
Of these 18 patients, 4 reported an index readiistory of anaphylaxis or multisystem
involvement compatible with anaphylaxis and 2 régaban immediate reaction consisting of
urticaria.

13



Table 1. Characteristics of patients who underwent fluoroquinolone intradermal testing and/or

selective fluor oquinolone oral challenge

Total N (% total) or Median [IQR]

Total no. of patients 163
Age 61 [50, 70]
Time since reactioin years(**n=107, with n=56 missinc 8[1, 16
Sex

Female 128 (78.5)

Male 35 (21.5)
Race

White 145 (89.0)

Unknown 11 (6.7)

Black 6 (3.6)

Other 1(0.7)

Index reaction history

Immediate symptoms (< 1 hour) 40 (24.5)
Mild to moderate exanthem 15
Urticaria 15
Angioedema 11
Shortness of breath 10
Hypotension 3
Anaphylaxis 16*

Immediate-type symptoms (1 to 36 hours) 96 (58.9)
Mild to moderate exanthem 37
Urticaria 29
Angioedema 20
Shortness of breath 13
Hypotension 2
Anaphylaxis 15

Non-severe delayed symptoms 22 (13.5)

Unknowr 5(3.1)

Indication for Consult

Multi-drug allergy 137 (84.0)

Anticipated need for treatment and/or prophiglax 21 (12.9)

Infection without other options 5(3.1)

Total no. drug allergy labels 7[5, 11]

No. of antibiotic allergy labels 5[3,7]

Penicillin allergy 127 (77.9)
Underwent testing 116
Label removed 116
Subsequently treated after neaho 28
Label not removed 0
Cephalosporin allergy 94 (57.7)
Underwent testing 60
Label removed or reviSed 59
Subsequently treated after neaho 16
Label not removed 1
Sulfa antibiotic allergy 101 (61.9)
Underwent testing 45
Label removed 44
Subsequently treated after neaho 7
Label not remove 1
History of allergy to a drug with an implicated nlyE mechanism?

Yes 84 (51.5)
Opioid 62
Radiocontrast 27
Vancomycin 21
Neuromuscular blocking agent 1

No 79 (48.5)

Co-morbidities

Hematologic or oncologic malignancy 53

Diabetes 41

Recurrent sinusitis 41

Recurrent UTI 27

CVID 8

Cystic fibrosis 4

MRSA 4

Pre-solid organ or bone marrow transplant 4

Solid organ transplant 4

HIV 3

14
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Bone marrow transplant 1

Nature of initial label

Ciprofloxacin-only 58 (35.6)
Levofloxacin-only 53 (32.5)
Moxifloxacin-only 13 (8.0)
Multiple fluoroquinolones 39 (23.9)
Ciprofloxacin label 33
Levofloxacin label 36

6

Moxifloxacin label
Type of challenge (selected/dependent upon indmotice history)

Ciprofloxacin 50
Levofloxacin 33
2

Moxifloxacin
®Either anaphylaxis or multisystem involvement cotifpa with anaphylaxis but not clearly defined astson chart review
PLabel may have been revised to demonstrate safetyrion-cross reactive R-side chain cephalospatirer than removal of index label due to

presence of positive skin test to the index cealon

15



Sequential patientswith immediate,
immediate-type, delayed or unknown
FQ index reactionswho underwent
IDT

Resultsof IDT by criteria#4

Oral challenge

Typeof oral challenge

Result of oral challenge

Label revision

Subsequent ther apeutic treatment

Tolerated subsequent treatment

163

Negative
159

Positive

4a

Yes
820

77

1
J

,
\.

No

I—I—I

N

Index

' N\

Reaction FQ Other FQ
640 18e
f Challenge ) f Challenge ]
negative negative
64 18
f ) " safeto take )
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TableEL. IDT results by FQ and concentration used foedat#1, criteria #2, criteria #3, and criteriaaftl if underwent oral challenge to IDT positive Q63 patients

Criteria#1° Criteria #2° Criteria#3? Criteria #4°
* FQwheal > e FQwheal > ¢ FQwheal >5mm » Secific FQ flareat 0.025
salinewheal + 3 mm saline wheal + 3mm * Flare> wheal mg/mL > histamine flare
FQ Concentration * Flare present * Jecific FQflare>5mmat
0.005 mg/mL
* Noflare>5 mmfor either of the
other 2 FQ at 0.005 mg/mL
Number oral challenged to ciprofloxacin with positive ciprofloxacin IDT / total ciprofloxacin IDT positive (%)
0.005 mg/mL 14/49 7 14
Ciprofloxacin (29%) (14%) (25%)
IDT Positive | 0-025 mg/mL 21/68 1137 6/20 0/1
(31 %) (30%) (30%) (0%)
0.005 mg/mL or 22/75 11/38 6/20
0.025 mg/mL (29%) (29%) (30%)
Number oral challenged to levofloxacin with positive levofloxacin IDT / total levofloxacin IDT positive (%)
0.005 mg/mL 5/56 1/10 217
L evofloxacin (9%) (10%, (29%,
(12%) (10%) (13%) (0%)
0.005 mg/mL or 8/66 2/13 2/11
0.025 mg/mL (12%) (15%) (18%)
Number oral challenged to moxifloxacin with positive moxifloxacin IDT / total moxifloxacin IDT positive (%)
0.005 mg/mL 1/48 0/9 0/8
M oxifloxacin (2%) (0%) (0%)
IDT Positive | 0-025 mg/mL 1/66 132 0/22 0/2
(2%) (3%) (0%) (0%)
0.005 mg/mL or 172 1/35 0/26
0.025 mg/mL (2%) (3%) (0%)
Number oral challenged to at least 1 FQ with at least 1 FQ IDT positive/ total positiveto at least 1 FQ (%)
0.005 mg/mL 34/73 9/19 11/13
At least 1 FQ (47%; (47%, (85%,
IDT Positive | 0.0025 mg/mL 43/83 25/48 28/33 2/4
(52%) (52%) (85%) (50%)
0.005 mg/mL or 48/96 28/53 33/36
0.025 mg/mL (50%) (53%) (92%)

Abbreviations: FQ = fluoroquinolone; IDT = intradegil test
#82 of 159 patients with negative IDT by criteriaudderwent oral challenge to a total 85 FQ dosggétients labeled te 2 FQ). 2 of 4 patients with positive IDT by criee#4 for a specific FQ

underwent oral challenge to an IDT negative FQirNimediate or delayed reactions were observed iergatthat underwent IDT and FQ oral challenge.

PBased on the “Drug allergy: an updated practicamater” @nn Allergy Asthma |mmunol. 2010)
‘Based on the the European Network on Drug AlleE)DA) criteria (Brockow K et alAllergy. 2013)

“YBased on currently used interpretation for a pasitkin test in penicillin allergy (Shenoy ES etJAMA. 2019)
°Study proposed criteria developed during routimgcdl care and applied retrospectively based @enlation that non-specific wheal without flaregirently occurs in patients with suspected non-
IgE mediated mast cell activation



Table E2. Index FQ and reaction, oral challenge FQ, andesylent treatment FQ for the 82 patients with negatitradermal testing by proposed criteria #4 whderwent oral challenge

Oral Oral Oral
Challenge FQ Subsequent Treatment Challenge FQ Subsequent Treatment Challenge FQ Subsequent Treatment
Index Index Reaction
Fluoroquinolone (FQ)
Total number of Total number
label$ » Number with Ciprofloxacin Cc L M L evofloxacin C L M M oxifloxacin C L M
« Total oral anaphylaxis
challenged (OC) history
« Total subsequent
treatments
Ciprofloxacin (C) Immediatd 6 0 0 0 0 0 0 0 0 0 0
0 1
91 Labels Immediate-typ& 30 5 2
«50 0C .6 .2 .0 0 o1 0 .0 0 0 0 0 0
« 14 Treatments [ Delayed 2 0 1 0 3 0 1 0 0 0 0 0
Unknown 1 0 0 0 0 0 0 0 0 0 0 0
Levofloxacin (L) Immediate 6 7
o> 0 0 0 . 0 0| © 0 0 0 0
89 Labels Immediate-type 8 3 1 12 1 3
<400C .3 2| ‘o] O .2 0| .0 © 0 0 0 0
+13 Treatments | Delayed 2 0 0 0 5 1 1 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
M oxifloxacin (M) Immediate .32 :.L o 0 0 H 0 0 0 0 0 0 0
19 Labels Immediate-type 2 2
<10 OC o1 0 0 0 0 0 0 0 .0 0 0 0
+ 1 Treatment Delayed 0 0 0 0 2 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0

Abbreviations: C = ciprofloxacin FQ = fluoroquinale; L = levofloxacin; M = moxifloxacin; OC = orahellenge

%0f the 163 patients, 39 patients carried labelsFQ, bringing total labels to 199.

°Of the 82 patients who underwent oral challengepdttents carried labels fer2 FQ. In total, there were 85 oral challenge d@stministered and, in this table, patients witlitipie FQ labels are

counted for each of their index fluoroquinolonedish bringing the total OC represented in thisgdbl100.

Of the 23 patients that underwent subsequent tegdtré patients carried labels foP FQ, and in this table, patients with multiple B®els are counted for each of their index FQI&gH®inging the

total subsequent treatments represented in thies t@af28.
dSymptoms occurring within 1 hour of first dose
°Symptoms occurring within 1 to 36 hours of firssdo




