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e Allergy to penicillins accounts for the most common reported medication allergy and is a
substantial and growing public health concern
e 10% to 15% of the adult population internationally has reported antibiotic allergy labels to
penicillins, the most used antimicrobial class
e Up to 90% of patients with a reported penicillin allergy are not allergic
o Patient knowledge gaps
o Provider knowledge gaps
o Poorer outcomes, higher costs, and longer hospital stays

Delabeling Accurate ADR Evaluation

More appropriate antibiotic ldentify real, dangerous

use reactions early
Resistance prevention Ensuring safe and effective
Clinical outcomes antibiotic use
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e 2004-2021 FDAFRREHBIRF 5 pe 3

Proporitions of the top 10 agents

2 3 4 5 b 7 8 9 10
538 Lamotrigine Phenytoin Acctaminophen Ibuprofcn Allopurinol Carbamazepine Acctylsalicylic acid  Furosemide TMP-SMX Amlodipine
( F AE R S) (12.1%) (6.4%) (6.1%) (4.8%) (4.7%) (4.3%) (3.7%) (34%) (3.1%) 27%)
DRESS Allopurinol Vancomyein Lamaotrigine Carbamazepine Acetaminophen Levetiracetam TMP-SMX Pantoprazole Cefltriaxone Furosemide
(11.8%) (9.5%) (9.0%) (5.2%) (5.1%) (4.3%) (4.1%) (3.8%) (3.7%) (3.5%)
) 77 78 9 SCA R_re lated TEN Acctaminophen Furosemide Lamotrigine Allopurinol Ibuprofen Vancomycin Acctylsalicylic acid Omeprazole Ciprofloxacin Prednisolone
- il I-“!'o.’n (8. 6%) ﬂiﬂ‘.i‘} {7 8%) {6.5%) [6.0%) (5 3%) (5 196) (4.99%) (4 6%)
TSE Furesemide Acetaminophen Allopurinol TMP-SMX Esomeprazole Lameotrigine Amlodipine Pantoprazole Clopidogrel Vancomycin
® SCAR 1EF ﬁ ﬁ AD R #E tb{g“ * =l ( "\J (5.7%) (5.1%) (4.6%) (4.0%%) (3.7%) (3.5%) (3.1%) (3.1%) (3.0%) (2.9%)
EM Acctaminophen Lamolrigine Acctybalicylic acid  Ribavirin Ibuprofen Omeprazole Amlodipine Carbamazepine Allopurinol Prednisolone
0 5 40/ ) 1H E E ,IE t 1& [J (4.9%) (4.5%) (3.8%) (3.4%) (3.4%) (3.2%) (28%) (2.8%) (2.8%) (2.8%)
o (o] =l 9 ?E "\ DE Furosemide Allopurinol Acetylsalicylic acid  Acetaminophen Methotrexate Omeprazole Clopidogrel TMP-SMX Amlodipine Carbamazepine
(6.2%) (5.8%) (4.4%) (4.3%) (3.3%) (3.5%) (3.4%) (3.4%) (3.3%) (3.2%)
0 e Acctaminophen Vancomycin Furosemide Amoxicillin Omeprazole Clindamycin Ceftriaxonc Enoxaparin Metronidazole Ibuprofen
1 0 /O | AGEP (335 (6.5%) (5.1%) (4.8%) (4.5%) (4.5%) (4.3%) (4.1%) (3.9%) (3.9%)
e DB Furosemide Acetaminophen Omeprazole buprofen A acid  Methotrexate
-~ 1: ? #Etbﬁj =) (20 6% ) (6.0%) (4.9%) (.7%) G.0%) 2.9%) 2.9%) @5%) 2.6%) @s%). as%)
— SN Methotrexate Prednisone Adalimumah Tocilizumakh Etanercept Rituximah Infliximah Sulfasalazine Abatacept LeNunomide
{13.6%) (12.8%) (11.7%) (10.1%) (10.0%) (9.8%) (9.7%) (9.7%) (9.6%) (9.4%)
ER Adalimumab Etanercept Acetylsalicylic acid ~ Methotrexate Prednisone Lenalidomide Levothyroxine Simvastatin Omeprazole Furosemide
(10.1%) (5.5%) (5.4%) (4.8%) (4.6%) (4.6%) (4.0%) (3.7%%6) (3.6%) (3.5%)
DEG Allopurinol Methotrexate Furosemide Prednisonc TMP-5MX Adalimumab Pantoprazole Vancomycin Dupilumab Secukinumab
) (6.8%) (6.1%) (5.4%) (5.1%) (4.8%) 4.4%) (3.9%) (3.5%) (3.5%) (3.5%)
cv Methotrexate Etanercept Adalimumab Tocilizumab Abatacept Anakinra LeMunomide Prednisone Tofacitinib Amlodipine
(10.6%) (9.5%) (9.4%) (7.0%) (6.5%) (6.0%) (5.5%) (5.1%) (4.9%) (4.1%)
EN Methotrexate Lamotrigine Acetaminophen Prednisone Furosemide Cyclophosphamide  Acctylsalicylic acid ~ Methylprednisolone  Diclofenac Carbamazepine
(22.4%) (9.6%) (62%) (4.2%) (4.2%) (3.7%) (3.5%) (3.5%) (3.5%)
0s Lamotrigine Carbamazepine Diclofenac Furosemide Acetylsalicylic acid Amlodipine lmn:uk M ' w
(10.5%) (8.0%) (6.3%) (4.4%) (3.6%) (3.6%) (2:3%) (2.5%) (2:5%) 22
STO Ibuprofen Lamotrigine Acetaminophen Pantoprazole Pegfilgrastim Ceftriaxone Amoxicillin Linezolid Carbamazepine Fluco umk-
(14.0%) (10.4%) (9.3%) (5.7%) (5.2%) (5.2%) (4.7%) (4.7%) (4.7%) (4.1%)
TSL Aripiprazole Risedronate Sertraline Lenalidomide Borteromib Omeprazole Ibuprofen Acctaminophen Lamotrigine Dexamethasone
(22.0%) (20.0%) (20.0%) (18.0%) (16.0%) (12.0%) (8.0%) (8.0%) (6.0%) (6.0%)
BHD Furosemide Bisoprolol Daratumumab Metolazone Eplerenone Escitalopram Heparin Enoxaparin Warflarin Acctylsalicylic acid
14.9%) (12.8%) (10.6%) (10.6%) (IO 6%) (10.6%) (10.6%) (B.5%) (8.5%) (8.5%)
EAD P - TMP-SN * Bortezom 1 _ 4 1T . V8 Baricitinib
(42 . | (4 ] ’ |l i (14.3%) (14.3%)
SMQ Lamotrigine Acetaminophen Allopurinol Furosemide Vancomycin Ibuprofen Omeprazole Acetylsalicylic acid  Carbamazepine Methotrexate
(6.2%) (5.8%) (5.8%) (4.6%) {4.4%) {3.3%) (3.2%) (3.2%) (3.1%) {2.0%)
FIGURE 3
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e 2002-2022 Population-based, nested case-control study; Ontario, Canada
e 21758 older adults (median age, 75 years; 64.1% female)

mRORNERBERERNE
7F ilﬁ@gﬁ%‘ﬁ?/EEIﬁMEBﬁ No. (%)

Figure. Comparative Risks of Serious cADRs by Antibiotic Class Using a 60-Day Latency Period
(Primary Analysis) and a 30-Day Latency Period (Sensitivity Analysis)

Risk of serious
cADRs, adjusted

~ Antibiotic class Cases Controls odds ratio (95% CI)
o PHFERRXERO6X
o = Primary analysis (60-d latency) 2036(9.4) 13967(16.1) 1 [Reference] &
. 9.6 A%EAIC U Sensitivity analysis (30-d latency) 1195 (7.8) 9567 (15.7) 1 [Reference]

Sulfonamides

« S53%HEERABEET

JAMA. 2024 Sep 3;332(9):730-737
Expert Opin Drug Saf. 2023 Nov 8:1-8

Primary analysis (60-d latency) 1989 (9.1) 4643 (5.3) 29(2.7tn3.1) E I
Sensitivity analysis (30-d latency) 1517 (9.9 3392 (5.6) 36(3.3t03.9) e
Cephalosporins
Table 2. Crude Rate of Serious cADRs Within 60 Days of Antibiotic Prescription® Primary analysis (60-d latency) 5652 (26.0) 14224 (16.3) 2.6(2.5t02.8) o
Sensitivity analysis (30-d Latency) 4155 (27.2) 9842 (16.1) 3.3(3.0ta3.5) i |
Events per 1000 exposures Nitrofurantoin |
Antibiotic class No. of exposures No. of serious cADRs (95% Cl) Primary analysis (60-d latency) 2225(102) 7252(83) 22(2.1to2.4) o
C’Ephmmfinﬁ 5 D?G 1?5 24 gg? 4 92 (4 35_4 gg] Sensitivity analysis (30-d latency) 1714(11.2) 5308 (8.7) 2.7(2.5t02.9) : e
. . . Penicillins
Sulfonamides 2730810 8780 3.22 {31 5-3_23} Primary analysis (60-d latency) 4918 (22.6) 26767(30.8) 1.4{1.3tol.5) HeH
. Sensitivity analysis (30-d latency) 3417 (22.4) 18606(30.5) 16(1.5t01.8) HH
Fluoroquinolones 6825283 16939 2.48 (2.44-2.52) A mm——
y . Primary analysis (60-d latency) 2981(13.7) 14416(16.6) 13{(1.2tn1.4) 8-
Nitrofurantoin 3627644 8464 2.33 {2 23?2_33) Sensitivity analysis (30-d latency)  1850(12.1) 10366(17.0) 1.4(1.3to 1.5) =
Penicillins 8666 828 16822 1.94 (1.91-1.97) Other antibiotics
Primary analysis (60-d latency) 1957 (9.0) 5756 (6.6) 23(2.21t02.5) e
Macrolides 4 709 840 8483 1.80(1.76-1.84) Sensitivity analysis (30-d latency)  1427(9.3) 4012(6.6) 2.9(2.6t03.1) |
Other antibiotics” 2477673 9786 3.95 (3.87-4.03) ! z a4
All antibiotics 34114 254 72 449 2.12 (2.11-2.14) i i L
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(1999 -2025.8) (1999 -2024)
N Rads -
R85 ATCiz58 B4k
1 Allopurinol
2 Rifampin/lsoniazid/Pyrazinamide (¥ & £4 & 162 i
5 . ‘ ’ i R i R emcaaraesnnt: | DGR 136 14.66%
3 Phenytoin 160
4 Carbamazepine 146 2 Eirst-gannratinrl cephalosporins « @/ Cephalexin - JO1DB 121 13.04%
. efazolin - Cefadroxi )
5 Diclofenac 110
6 Co-trimoxazole 93 3 Fluumquinutnnas { 4= Levofloxacin + Ciprofloxacin - Moxifloxacin ! JO1MA 118 12.72%
7 Lamotrigine 70
8 Ibuprofen 68 4 anhln?tlﬂl-'ls of s:ulfnngmldﬂs and trimethoprim, JO1EE 91 9.81%
incl. derivatives ( #« Co-rimoxazole |
9 Sulfasalazine 66
10 Mefenamic acid 63 5 ITI"E;-QEHEFEﬁDn cephalosporins ( «: Ceflriaxane - Jo1DD 85 9.16%
eftazidime /
$1~389:k & F1~381hEHE
EENEEETE
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Pharmacovigilance

People Functions Structures
DRGSR E3E 3R P

o AGE _'_HEI ik Reporting (Detection and Generation) Manufacturers
o [y EREXIR R B EE ; Phaﬂﬂﬂitﬁts Report side effects and suspected adverse events Hospitals/institutions
o ADRI&IR Nurses '
Other Health | ; - i}
Sze ] 11 £ B AT Care Worker Data Collation (Evaluation) « Pharmacovigilance
B SR B ET ﬁm_r.umerﬁ ' Collate data, conduct initial analysis Center
° I 1kEA B * Drug &
'Iﬁﬂj]ij%’:.%ﬁ’{? Causality Analysis and Risk Determination Thafapeutica
o PE{EERIT Evaluators Establish causality or determine if further 1 Continittees (DTCs)
o PRREER Eﬁﬁg 'MEd'H:ﬂl — epidemiologic studies are required to establish » Safety Advisory
Specialists association Committees
Clinical -
i_r_,.n.. . P}mﬂnacﬂlﬂgiﬂtﬁ l . H'E'EU'ET-DF.I'
4 z z
28 EY/L{L#QFE%%% Eham!flziiﬁ Decision Making and Appropriate Action | ; ‘:;E:;T
i Fll‘ﬁ?ﬁl_ pl Package insert amendments, warnings, scheduling - Haatth Saricas
° EEH%EE changes, risk management, market withdrawal, product * Professional Groups
recall * Advisory
' Commitiees
1 * Media

PREVENTED MEDICINE-RELATED PROBLEMS REDUCED MORBIDITY AND MORTALITY
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ADR

[ | ! l l

A C D E F
e Dose related e Non-dose related e Dose and time related e Time related (delayed) e Withdrawal (end of use) ¢ Therapeutic failure
e Related to pharmacologic « Not Related to (chronic)
action pharmacologic action
e Predictable e Unpredictable
e 85-90% e 10-15%

|

Nonimmune

TYPE IV

Cytotoxic Immune complex
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: ey Commonly
Type Description Pathogenesis Dnﬁﬂ, i Typl‘fﬂl l?llmml Associated
- Reaction Findings ciie i
Antibiotics
Antibiotic-specific IgE A
binds to Fcepsilon-RI fﬁ_:;if?{';'ﬁ;j ]1:]};,&"
receptors on mast cells abduirj:i;':f paifn; qu
I (Immediate) gthmediated wellusaphlls, <1h wheezing, anxiety, ~ Cephs, FQs, PCNs,
hypersensitivity Subsequent antibiotic bkt it
exposure leads to mast o HHL b L r.i S
cell and basophil paIp1tat|¢:‘m:,, syncope,
degranulation candipz arneat
Antibiotic binds to WBC,
RBC, or platelet and acts s s
1T (Delayed) ﬁﬂllbudy—!‘[‘t.f_‘:ilfitf_‘d az. antigen leading to 7_14 d thmmb‘ocvt(:perﬂa, Ce ph&-‘,. PCNs,
- hypersensitivity antibody (usually IgG or N i SMX/TMP
complement) mediated penie
cell destruction
Immune complex fﬁ{i:_:glf“;i;dulﬁ?nﬂﬁ?{ e R Cephs (esp cefaclor),
[T (Delayed) mediated e - 7-14d AR P cipro, PCNss,
- R B complex activate vasculitis SMX/TMP
A s 4 complement —
IV (Delayed) Deia:,red_ t}rpe Antigen L-.:pecllflc T-cell
hypersensitivity activation
o : ; Topical neomycin
Monocytic inflammation Allergic contact i
Iva (Th1 and IFN-y) LS dermatitis bacxtracxln,
polymyxin
Th2-mediated FLNs, Cephs,
Vb eosinophilic eswktion DRESS Lepsone,
m‘:]zmlﬁqﬁ;n DRESS) ' MinocyclineSMX/TMP.
; Vanco
) CDB T cell-mediated FQs, Nevirapine,
Ve cytotoxicity Al e T PCNs, SMX/TMP
T-cell-mediated Ampicillin,
IVd neutrophilic 24-458h AGEP Antifungals, FQs,
inflammation SMX/TMP
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Maculopapular exanthema; Maculopapular rash
Mild Symmetrical drug-related intertriginous and flexural FEEfs AV E - RS -
exanthema KEERVNEB NP
Fixed drug eruption macule
=icalia BB MRS
Moderate | Vasculitis £ - OJREfFES M 3R eEEN
i A 42
Erythema multiforme RREAE
_ Anaphylactic shock
Immediate
Red man syndrome
Stevens-Johnson syndrome-
Exfoliative '(I';})gl;:TEle;:lermal necrolysis R TLIR
S BREE - MESREX -
evere Drug reaction with eosinophilia | IEESEIKAAEE EH - &
Delayed and systemic symptoms of M8 B &
. (DRESS)
Nonexfoliative .
Acute generalized
exanthematous pustulosis
(AGEP)

Page 11




VHEKREARRIE

Mechanism

Presentation

Chronology or
onset

Antibiotic
examples

Diagnosis

Genetic (HLA) Treatment
association’

Antibiotic
recommendations

Flushing, itching, Direct mast-cell

urticaria, and stimulation or
angio-oedema; basophil activation;
occasionally MRGPRX2
presents like implicated for
anaphylaxis certain direct
mast-cell
degranulators®
Antibody-mediated
IgE-mediated (type | HSR)
Urticaria, Mast-cell and
angio-oedema, basophil
bronchospasm, degranulation via
and IgE-crosslinking
anaphylaxis bound to the
high-affinity IgE
receptor (FceR1)"

Cutaneous
symptoms (most
common), then
respiratory
symptoms (eg,
wheezing), then
cardiovascular
symptoms (eg,
hypotension)

ltching, palmar
erythema, rhinitis,
wheezing, urticaria,
angio-oedema, or
anaphylaxis

Minutesto <1 h
(typically during
infusion)

<1 h typical, but

can be considered

within 6 h of
exposure

Vancomycin or
fluoroguinolones

Penicillins or
cephalosporins

History and physical
exam; serum tryptase
within 30 minto 1.5 h
after reaction usually
normal; drug
challenge typically
negative with lower
dose (dose-dependent
reaction)

History, physical
exam, elevated serum
tryptase (measured
within 30 minto1-5 h
after reaction), skin
testing, and drug
challenge

Antihistamines
alone typically
suffice; epinephrine
for those meeting
anaphylaxis criteria;
adjunctive treatment
with corticosteroids
and inhaled beta
agonists as needed

Antihistamines;
epinephrine for
those meeting
anaphylaxis criteria;
adjunctive treatment
with corticosteroids
and inhaled beta
agonists as needed

Lancet. 2019 Jan 12;393(10167):183-198

Slow infusion or
premedication with
antihistamines or
corticosteroids; use
fewer associated
drugs with similar
mast-cell effects
(eg, opioids)

Desensitisation
protocol for
implicated drug(s);
caution with use of
drugs in the same
class and and
structurally related
drugs which are
potentially
cross-reactive
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Mechanism

Presentation Chronology or Antibiotic

onset examples

Diagnosis

Genetic (HLA) Treatment
association®

Antibiotic
recommendations

lsolated cutaneous diseasef]
Maculopapular Eosinophilic

rash

inflammation
(CD4 and Th2) via
IL-4, IL-5, IL-13, or
eotaxin (type IVb
HSR)

Activated
intraepidermal
CDBT cells release
IFN gamma and
cytotoxic granules

Morbilliform rash, Days toweeks Amaoxicillin or
often with (typicallyin second  sulphonamide
peripheral blood week of therapy) antibiotics
eosinophilia

Erythematousor  Days to weeks Sulphonamide
pedematous (within minuteson  antibiotics or
plaguesofaround re-challenge) vancomycin
shape with gray or

dusky center at

same sites (often

lip, tonque, face, or
genitalia) with
each exposure;
burning and pain
at involved sites

History, physical exam,
laboratory evaluation
(eosinophilia, no
organ involvement),
and biopsy (severe
cases only) with
eosinophilic inhltrate
in the dermis or
variable non-specific
picture

History, physical exam,
biopsy with basal cell
degeneration,
pigmentary
incontinence, dermal
melanophages, patch
testing (topical
provocation), and
drug challenge
(systemic
provocation)

Antihistamines,
topical
corticosteroids, or
systemic
corticosteroids
(severe cases only)

Antihistamines,
topical
corticosteroids, or
systemic
corticosteroids
(severe cases only)

Lancet. 2019 Jan 12;393(10167):183-198

Repeat exposure to
implicated drug(s)
may not result in same
reaction, especially
after a period of
unexposed time;
cross-reactivity is less
defined; data exists on
a treat-through
approach for patients
requiring therapy who
develop this hyper-
sensitivity reaction
with monitoring for
signs of SCAR

Avoidance of
implicated drug(s)
advisable
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Mechanism Presentation Chronology or Antibiotic Diagnosis Genetic (HLA) Treatment Antibiotic
onset examples association® recommendations
(Continued from previous page)
Systemic or multisystem disease™
Drug reaction  CD4 (IL-4, IL-5, Fever, rash, 2-bweeks Vancomycin, History, physical HLA-B*13:01 Immediate removal  Avoidance of
eosinophilia IL-13) and CD8 peripheral blood rifamycin, exam, laboratory (dapsone in of drug; implicated drug(s),
andsystemic T cellsimplicated  eosinophilia, sulphonamide (assessment of southeast antihistamines or drugs in the same
symptoms (release of TNF lymphadenopathy, antibiotics, absolute eosinophil  Asians); corticosteroids class, and structurally
syndrome alpha and IFN or organ dapsone; orall count and organ HLA-B*35:05 (severe cases only) related drugs which
gamma); primary  involvement {often B-lactam involvement), biopsy, (nevirapine in are potentially
dermal liver or kidney) antibiotics clinical scoring southeast cross-reactive
lymphocytic RegiSCAR,TT causality  Asians);
infiltrate assessment HLA-B*53:01
Maranjo, i+ and patch  (raltegravir in
testing (may identify  African
culprit) ancestry)
Stevens- (D8 cytotoxic Rash with Adaysto 4weeks  Sulphonamide History (blistering HLA-C*04:01 Immediate removal  Avoidance of
Johnson T cells via perforin,  desquamation, (for many antimicrobials, rash with skin (nevirapinein  of drug; aggressive  implicated drug(s),
syndromeand granulysin, mucosal lesions antimicrobials nevirapine, sloughing), physical  Africans) supportive care in drugs in the same
toxicepidermal granzyme B,or FasL  (mouth, eyes, shorterlatencyis  antimycobacterials, exam (Nikolsky and intensive care unitor  dass, and structurally
necrolysis {(keratinocyte genitals) with typical) macrolides, or Asboe-Hansen signs), burn unit setting; related drugs which
death, mucositis, or fever quinolones skin biopsy with pulse corticosteroids, are potentially
type Ve HER) 5)5: <10% keratinocyte necrosis etanercept, or cross-reactive
BSA 5/S-TEN {from partial to full cyclosporine
overlap: 10-30% thickness) of the
BSATEN: epidermis, and clinical
=30% BSA scoring (SCORETEN, 5§
ALDEN NI
Maranjot$)
Acute Teellsviall-Band  Acute pustular <48 h (typically Aminopenicillins, History, physical Immediate removal  Avoidance of
generalised granulocyte- eruption within 24 h); longer clindamyein, other  exam, fever, of drug, topical implicated drug(s),
exanthe- macrophage characterised by latency for B-lactams, laboratory evaluation corticosteroids, or drugs in the same
matous colony-stimulating  widespread pristinamycinand  fluoroquinolones,  showing neutrophilic systemic class, and structurally
pustulosis factor (neutrophilic  non-follicular hydraxychloroquine  sulphonamides, leukocytosis with corticosteroids related drugs which
inflammation, sterile pustules pristinamycin, mild eosinophilia; (severe cases and are potentially
type IVd HSR) with fever, facial terbinafine, or skin biopsy widespread cross-reactive; drugs
oedema, or hydroxychloroquine  (subcomeal pustules involvement) reintroduced may be
neutrophilia; {anti-malarial) or intraepidermal guided by patch
25% of patients pustules filled with testing
have oral neutrophils), and
involvernent patch testing (to help

Page 14

identify culprit)

Lancet. 2019 Jan 12;393(10167):183-198




[B%

%KE&J@ SCARSs -E'ﬂ F

Drug eruption

v

Drugwithdrawal

v

SCARs
Fever
Mucous membrane involvement
Large blisters
Facial oedema
Pustulosis
Visceral involvement

v

v

v

N
E

Large blisters Fever Fever
Facial cedema Pustulosis
Eosinophils
.L i Visceral involvement
No major Major mucous
mucous membrane membrane
involvement involvement”
v i y
Fixed drug eruption Skin detachment DRESS syndrome AGEP
Linear IgA bullous <10% 5J5
dermatosis 10-30% SJ5-TEN
=30% TEN
A4

Transfer to specialised unit

Drug-  General Skin features Laboratory values Main organs Score system for Histological features
to- symptoms” involved classification
SCAR
interval
SJSand TEN** 4-28 Fever=38°C,  Blisters, large skin detachment, Lymphopenia, transitory Ear, nose, and SCORTENT Not Full-thickness epidermal
days influenza-like confluent erythema, atypical neutropenia, mild cytolysis, throat, lung, necrosis, focal adnexal
syndrome, target lesions, purpura, Nikolsky's  renal impairment intestinal tract, necrosis, necrotic
respiratory sign; skin detachment: liver, kidney keratinocytes, mild
tract Stevens-Johnson syndrome <10%, mononuclear cell dermal
symptoms toxic epidermal necrolysis 230%, infiltrate, negative direct
SJS-TEN 10-30%; two or more of immunofluorescence test
mucous membranes involved
DRESS 2-6 Fever=38°C, Maculopapular rash, erythroderma, Eosinophilia >700 cells perpl,  Liver, kidney, Lichenoid infiltrate or
syndrome®"  weeks  influenza-like facial or extremity oedema, atypical lymphocytes, elevated lung, muscle, ezematous pattern
syndrome purpura, pustules, focal monopolar  transaminase concentration,  heart, pancreas, (spongiosis, oedema), focal
mucous-membrane involvement  impaired renal function, medulla, lymph necrotic keratinocytes,
herpesvirus family reactivation nodes at two or mononuclear infiltrate, focal
(HHV6, HHVY, EBV, CMV), more sites eosinophil and neutrophil
parvovirus B19 reactivation infiltrates, mild vasculitis
AGEpP™® 1-11 Fever=38°C  Intertriginous erythema, oedema,  Hyperleukocytosis, Rare: liver, lung Subcorneal or intraepidermal
days widespread non-follicular sterile neutrophils spongiform or non-
pustules, post-pustular pinpoint =7000 cells per pL, mild spongiform pustules with or
desquamation, Nikolsky's sign, eosinophilia without papillary oedema,

SCAR=severe cutaneous adverse reaction. 5)S=Stevens-Johnson syndrome. TEN=toxic epidermal necrolysis. SCORTEN=SCORe of Toxic Epidermal Necrolysis. DRESS=drug reaction with eosinophilia and systemic
symptoms. HHV=human herpesvirus. EBV=Epstein-Barr virus, CMV=cytomegalovirus. AGEP=acute generalised exanthematous pustulosis. * General symptoms can precede or occur at the same time as skin

rare oral mucous-membrane
involvement

manifestations. 1See appendix. ENot published.

focal necrotic keratinocytes,
neutrophilic sometimes with
eosinophils, mild vasculitis

Table 1: Main clinical and histological characteristics of SCARs
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SSLR: 1-2 weeks
DRESS: 2-8 weeks

-_m' .1

+ >

IgE-reaction:

S — | Delayed benign rash:

>6 hours-14 days

AGEP 4 ;
24 hours-
2 weeks

Drug Induced cytopenia
i hours to weeks
Drug Induced Organ Injury
< (D".l, AlN) weeks to <3 months
4 &
| ‘b."1."EEI(5i |
| |
0 1 2 3 ,E,Ir 5 6 7 8 °
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Drug Exposure .  Dug Clinical Resolution
| r Manifestation Discontinuation | ]
| |
Latency Period Time to Resolution
DRESS/DIHS : DRESS/DIHS ;
2 to B weeks -~ 15 days
SJSITEN: SJS/TEN :
4 to 28 days - Acute phase :
GBFDE: 8 to 12 days
1to 14 days - Re-epithelization :
2 to 4 weeks
il GBFDE :
< 3 days 7 to 14 days
AGEP :
1 to 2 weeks

Severe Cutaneous Adverse Reactions (SCAR) Council for International Organizations Page 17




DRESS (Drug Reaction with Eosinophilia and Systemic Symptoms)

e 35% aromatic antiepileptics; other high-risk drugs: allopurinol, sulfonamides,

Normal metabolism Abnormal metabolism =
vancomycin, minocycline, amoxicillin | mnnopericity
o Genetic susceptibility 3 § Predisposing HLA
o Changes in drug metabolism pathways "“ﬁéﬁﬁiﬁ'&f’* CYP2Cs (iver): geneic
o Reactivation of viruses, particularly Human Herpes Virus 6 (HHV6) (t2a & pro-rescive st

metabolite
E BV\ C MV) Hydroxylamine

(SMX-NHOH), which

. #J76-80%HIDRESSHEAHHHV-6. HHV-75KEBV /% oo cxip ara

generates nitrous

e 90% JAiEFFiEREIA155K;20% #B1B90K SHREtCHE
e Poor prognosis: F., IELB{EE., ZERAE. SHCMVEEHL
o REAISE: BREKERR " Hydroxylamine

undergoes glucorinization
Clinical and laboratory evolution of DRESS conjugated with
glutathione and becomes
nor-toxic

medication that inhibits CYP2C3g,
generates Hydroxylamine
(SMX-MNHOH) in large quantities and
thus also excess nitrous SMX
(SMX-NO)

Metabolites
Hydrexylamine/Mitrous
accumulate or
| glucorinization

SMX-NHOH == 5MX-NO

My 2.

haptenization

/. ........ Kidney Bile ducts signal
|Sy temic corticoster d| [Sy temic corticoster, cl] % é ‘ ’
latency:

2 weeks to R Excretion " -
3 months HHV6 Activation of _ resentation
innate immunity by antigen
e presenting
cell
----------- An Bras Dermatol. 2025 Jan-Feb;100(1):104-120. Page 18

Viral reactivation in DRESS




DRESS

1. Immediate withdrawal of all suspected medications

2. Multidisciplinary approach to identify systemic involvement

3. Awvoid NSAIDs and antibictics (if possible)

4, Topical corticosteroids, emollients, antipyretics, sedating antihistamines

Increase in laboratory values in comparisan with
normal ALT, AMA. BIL, Creatinine

Fulmonary or cardiac involvement

Hemophagocytosis

MILD DRESS

Daily clinical assessment
Laboratory evaluation every 48-72 hs

.+

MODERATE to SEVERE DRESS

Prednisone (or prednisoclone) 1 mg/kg/d 2-3 weeks,
tapering over 4-6 weeks

Laboratory evaluation every 48-72 hs

« Cyclosporine 5 mg/kg/d for 7 days, with gradual tapering
* Immunoglobulin IV 1-2 g/kg/d for &5 days

*+ Plasmapheresis

* Pulse therapy with methylprednisoclone 1g/d for 3 days

An Bras Dermatol. 2025 Jan-Feb;100(1):104-120.
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IR &M

48 7l WEE R
! - & , =2 L6k al 7]
(Medicinal product characteristics) | Egéiﬁgmaggigggggﬁgggﬁm
= A A - BAER ;. FiR - 45l - BESR - BER
: e - BH®RERZBE . HIV - BH4IEE - SLESKEtBES R EER - BEEE
(Patient characteristics) | pgmBRE : SERNHEBHABEERE
- R HIRERE
- EHHIRIEE
; 3k . I A
(Skin involvement characteristics) | = 5 = A A R S SR
- RERIET R
- R ERAIESR
- O EERMES TS
= s ]
Pk BESY S5 1T AEAR el o BRE)
(Accompanying and/or preceding | 5 0 £ A
signs and symptoms) _ ﬁ%ﬂiﬁi
- IREF R JE
- BMKIEZ
- HEIKIEZ / WD
&5 - ch
mEERE il
(Laboratory abnormalities) - MR
- A= R &R R
- =B aCE R

Page
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-Naranjo ADR Probability Scale(ERNZEYF B REF (L T )
-ALDEN causality score(SJS/TEN ZE¥)F B R E:E L T H)
-SCORTEN score(SJS/TEN - E#&:F (L T A)

-RegiSCAR score(DRESS-:2Ef T &)

TABLE 1 | Clinical diagnosis and described scoring algorithms.

Clinical diagnosis AGEP DRESS SJS/TEN

Disease likelihood AGEP validation score RegiSCAR score None

Drug causality Naranjo score Naranjo score ALDEN score
Naranjo score

Monrtality None None SCORTEN

AGEP, acute generalized exanthematous pustulosis; DRESS, drug reaction with
eosinophila and systemic symptoms; SJS/TEN, SJS/TEN, Stevens-Johnson syndrome/
toxic epidermmal necrolysis. ALDEN, algonthm of drug causality for epidermal necrolysis;
Naranjo score: The Adverse Drug Reaction (ADR) Probability Scale; RegiSCAR,
european registry of severe cutaneous adverse reactions; SCORTEN, score of toxic
epidermal necrosis.
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feRE AR B R R ESEH T A(Naranjo score)

Table 1-2. Naranjo ADR Probability Scale

Question Yes No Do Not Know Score
1. Are there previous conclusive reports on this reaction? +1 0 0 ‘E ﬁ = zzﬁ iﬁkiﬁ > 2
L = %:
2. Did the adverse event appear after the suspected drug was administered? +2 -1 0 = En

3. Did the adverse reaction improve when the drug was G 0 0 () $E$1¢%§§§Em%ﬁ§é?§?

discontinued or a specific antagonist was administered?

4. Did the adverse event appear when the drug was readministered? +2 = 0 o @@ﬁ%ﬁ%%ﬁ f_‘l‘g“ {[§ ’ ’EH*%ZE: %?

5. Are there alternative causes (other than the drug) that,

on their own, could have caused the reaction? -1 +2 0 () H‘;ilﬁ;‘ﬁ%%zﬂ: _:_ %i?
6. Did the reaction reappear when a placebo was given? -1 +1 0 = — - ~k E
7. Was the drug detected in the blood (or other fluids) = E ﬁ f«f&ﬁ * %:&lttlA $1¢?

in concentrations known to be toxic? +l 0 0

Y e = >
8. Was the reaction more severe when the dose was increased l 0 0 ¢ o= % # 'EJFI IJ O -I'ﬁi °
or less severe when the dose was decreased? ’ ~Hi = s 7% = 7| =
P q:~ _r# AN | == ?
9. Did the patient have a similar reaction to the same or 51 0 0 m fRI=E O J‘E':J:Fﬂ,qji'
similar drugs in any previous exposure? T R = (= = | =
o HEYIH RS 3 ?
10. Was the adverse event confirmed by any objective evidence? +1 0 0 % H J == £Ei$ 1¢E — == E*E E *

Total Score  ADR Probability Classification ¢ ﬁﬁﬂﬁ*iﬁﬁ1vxgé%%§mé$ﬁ*§m$ Eli'l&é\?
s b o BERAEHINEFEAREMSIER?

1-4 Possible
0 Doubtful

Adapted with permission from: Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the probability of adverse drug reactions. Clin
Pharmacol Ther 1981;30:239-45.
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Table 5 Details of the algorithm of drug causality for epidermal necrolysis (ALDEN)

ARREH L ITE

Criterion Values Rules to apply
Dalay from initial drug component Suggestive +3 From 5 to 28 days -3t03
intake to onsat of reaction (index day)
Compatible +2 From 29 to 56 days
Lihel_?:_ﬂ From 110 4d_E_I!._ffr
Unlikely -1 =56 Diays
Excluded -2 Drug started on or
e the e by
In case of previous reaction to the same drug, only changes for:
Suggestive: +3: from 1 to4 days
- S - IJE.te,r+1 fmmsmﬁﬁdays .
Drug present in the body on Definitad Drug continued up toindex day or stuppad ata tlme pomtless -3100
indax day than five times the afimination half-life® befora the indax day
Doubtful —1 Drug stopped at a time point priar tothe index day by more than
five times the alimination half-life? but fiver or kidney function
alterations or suspected drug interactions® ara present
Exciuded -3 Drug stopped at a time point prior to the index day by more
than five times the elimination hakf-life2 without liver or kidney
function alterations or suspected drug interactions®
Prechallenge/rechallenge Positive specific for SJS/TEN after use of same drug -2to4
disease and drug: 4
Positive specific for SI5/TEN after use of similar™ drug or other reaction with
diseaseordrug:2 samedrug
Positive unspacific: 1 (Other reaction after use of similar-drug
Not done/unknown: 0 Mo known previows exposure to this drug
MNegative —2 Expasure to this drug without any reaction (before or after
reaction)
Dachallenga MNeutral o Drug stoppad (or unknown) 2060
Megal:l'.re 2 Dri.lg mnu nue-d wm'nﬂut harm
Typeofdrug (notonety) Strongly asmclated 3 Drug ufme"hlgh-nsk llf.t al:curdlngmp{emnus GS-E—CDI‘!D‘Dl studuasﬂ -1t03
Associated 2 Drug with definite but lower risk according to previous
case—control studiesd
Suspectad 1 Several previous reports, ambiguous epidemiclogy
results (drug “under surveillance”)
LIERONI D ARcies TGS nchieig Rewdy poipaceit anex
Not suspected -1 Mo evidence of association from previous epidemiclogy
study? with sufficient number of exposed controls®
. Jl‘l‘[Eﬂ'I'I-EI:lIEH‘E score = tm.al Df aII prewuus Er:tena —1to10
Other cause Possibla -1 Rank alldrugsfmm h|gh§ttulmw§tmtenmd!am sCore -1

If atleast one has an intermediate score =3, subtract 1 point
from the score of each of the other drugs taken by the patient
(another cause is mora likely)

Fnalscora-1210 10

<0 Very unfikely; 0-1 unlikely; 2-3, possible; 4-5_ probable; =6, very probable.

<0, Very unlikely; 0-1, unlikely; 2-3, possible; 4-5, probable; 26, very probable.

ALDEN score

WE—RA%EST SIS/TEN E{ERYEFRI?
RFEZ SR BB I RE(HTEEEPI?
JTHIEFSBREZR?
FHZERREESIE?
ZEEEIPREEHES|#E SIS/TEN?
A RREYAR R —TE?

o HBENV—FEMNDEL >3,

O ﬁl\ ?%ET %&r%;

o HthZEYIR 80 1 5 A REHE AT s8R

rE-\
B
N
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Rk R EAR R EHE T E(RegiSCAR score)

o %J3% 238.5°C
Sooe o 22{EARFRIEPIAYH BASRER

ltems Comments

ECE o ISESTETX 2700/pLEk S B IMEKAEER 210%;

Fever = 385 °C N/U Y
Enlarged lymph nodes N/U Y >1 cm and = 2 different areas o >1500/IJ Lj 5 E mw&%g& 220%
Emmnphﬂn = 0.7 x ]ﬂg,-’L M/U Y Score 2, when = 1.5 x 107 /L or = 20%
> 10% if WBC < 4.0 x 10°/L if WBC < 4.0 x 107 /L ® ﬁqE iﬁ*ew
Atypical lymphocytosis N/U Y
| o AIZiBIA50% B BERMIA

Skin rash Rash suggesting DRESS: = 2 symptoms:

Extent = 50% of BSA N/U Y purpuric lesions (other than legs), infiltration, ﬁ
Rash suggesting DRESS Y B Y facial edema, psoriasiform desquamation - 2 ZIE A = I purpurlc lQSIOnS (Other than l‘egs)’
Skin biopsy sugeesting DRESS N Y/U H 1 M M M H
in biopey suggesting A . . . infiltration, facial edema, psoriasiform
Organ involvement M ¥ Score 1 for each organ invelvement, maximal score: 2 .
Rashresolution 2 15days ~ N/U Y d esquamation
Excluding other causes MN/U Y Score 1 if 3 tests of the following tests were performed ° & rgt]])#
and all were negative: HAV, HBV, HCV, Mycoplasma, (=]
Chlamydia, ANA, blood culture = E%E E
o RICIEH
ANA: anti-nuclear antibody; BSA: body surface area; HAV: hepatitis A virus; HBV: hepatitis B virus; HCV: hepatitis 54
C virus; N: no; U: unknown; WBC: w hite bload cell; ¥: ves. - | =
o JRIEFHE2 15K

| - o HISEIRE
<2 points: no case; 2-3 points: possible case; o BEGaiE DRESS :=2¥4 H fth sk thig Fe i o ke

4-5 points: probable case; >5 points: definite case
HREZ MFEIRIE
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PR R B R R ST E TR(SCORTEN)

Age > 40 years 1
Tachycardia = 120 bpm 1
Neoplasia ;
Initial detachment = 10% 1
Serum urea > 10 mmol/L 1
Serum bicarbonate < 20mmol/L 1
Blood glucose > 14 mmol/L 1
SCORTEN Mortality (%)
0-1 3
2 12
3 35
4 58
=5 920
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I it B EY = PR
: .. . f5Es . ?E%r%ﬂﬁf&%ﬁré ADEIZ
Naranjo BMARRBEARME || o m e ey - REZREE/REBER

- ZDEFHABFREAZ

- BRERE - BZYANBE - B

« {£PR SJS/TEN - AERHEMA

ALDEN SJS/TEN ESRARR 3o % ADR
HE%%E% == = pr == [ 10 =22 YN
. BSIS/TEN it - s || PR OREREAN
. FEAIR SIS/TEN it

RegiSCAR DRESS 228 |- SPI2t% DRESS 2 SCAR ; BRI RABBR
B

. EEEARTE . FAHE
SCORTEN SIS/TEN HgiTfs |- SIHEECE R0

- {EEAR SJS/TEN
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fesH T

B

2Rl 5 peA/9M IIBENEY | FEEEY | SR | BEE | B o= PR
o 0 [ ETSAREMEANRERE | mEBukmzRSaEERER
Drug challenge e | (BPESE |(EPESA 5 = 4-638% N e |° VARSI « HEEIE S DI T AR
B DTRBREERREEE =S & Rl
In Prick tes . . _p e {EH
Lol O v 4-618% | BAKE - HAE - TRESHER . B TS
Sl ~30.7% | ~96.8% SPTREURE - BEEMSPT - B | gf"ﬁﬁgﬁﬁmﬂf el S
Intrad ltast (SPT+IDT) | (SPT+IDT) E=a® IDT N R
IHEE s e [ R 0 4 4-gBg [ IDTESPTHRERBRES MAAGIE - WE R RGBT
(IDT) s
¥ SJS/TEN - DRESS % SCARs - PTH
Patch testin 20-60% EEHAR2 M EERTE
- 9 BE X 0 (kEmyiEsE| 85-95% |6M-3MEA | JEEAM B2 - AZHEEHH SR 7S R
(PT) EEK) EEREE
BESIRENHB AN EET
. BREE - BHSOR
H'Stamt'zsetre'ease B85 0 X 30-50% | 85-95% | 4-6E#% |- BERBERERE AR - BEE BB
BER
Basophil activation o o - - . EENMEMR - REGRE
test (BAT) Cip Ay O X 40-70% 85-95% 4-63R1& ojEt e im A EEEY) 8 5] A ) G 225 300261 5 ] B 2 B 2.
Lymphocyte . :
. 60-80% . \ — HAETRE - FIEEL - BIEMER
transfo(rlr_tjrgr';lon test AE S X O | DRESSE £ ) 85-95% | 4-8 iR A 21ET cellz & 75 (5 A2 4 5 251 5] ] e 2 teB 4x =2
Enzyme Linked _ .
g o o Q3 & . 5 » . f%ﬁ)z$ * ﬁﬁﬂi%]ﬁﬁﬁﬁ
Im(?LLllgsggot AE S X O 70-85% 85-95% 4-8 iH EELTTEES - aIfFRITh1/Th2 pattern | A ] 6 5 400 20 ] S B 00 4
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AEBANIB Y FE 2 il T BB ER 1T

REARREHE | BER | BIFEER REA RS HLA REARN
— «  Drug withdrawal
Maculopapular 1-5% D IEE:THPJ’ - = « Symptomatic treatment
exanthem (MPE) rug Lhaflenge « Treating through
AGEP 14&%&'* IDT; PT; ELISpot; ) «  Drug withdrawal
1/100.000 Drug Challenge* LTT « Symptomatic treatment
A32:01(Vancomycin) |+ Drug withdrawal
DRESS 1/1,000- IDT; PT; ELISpot; B58:01 (Allopurinol) [+ Symptomatic treatment
1/10,000 Drug Challenge* LTT B13:01(Dapsone) «  Systemic glucocorticoids
A31:01(Carbamazepine) |+ Cyclosporine
*  Drug withdrawal
« Supportive wound care
SJS / TEN 1/10,000- T ELISpot; | B15:02 (Carbamazepine) |+ IVIG
1/100,000 LTT B58:01(Allopurinol) [+  Systemic glucocorticoids and IVIG
« Cyclosporine
« TNFinhibitor

“BEHETSHEEIRTL Page 31
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B-lactam MMERZRX X BEHRFE (cross-reactivity)

o FE¥EMRZXAME: Penicillin>Cephalosporin>Carbapenem
o FRIFEMZREM: R1ASEHEMER REEEE

Basic structures

B-Lactam structures and rates of cross-reactivity

Clinically relevant cross-reactivity

B-Lactam ring
£ NH
Df

Penicillin structure

Acyl side chain
0 Thiazolidine
| l I_Il rng
R, —C—N S, CH,

N Ve

/7N
{Jfbd
B-Lactam ring HO

Cephalosporin structure

Acyl side chain
o Dihydrothiazine
|| | ring
R,—C—N g

™
LA
Df;.r—N o 5

f-Lactam ring

2

<2%"
Penicillins 4—p Cephalosporins
T &
ﬁ I <1% ﬁ H <1%
I
Ry—C—N 5. CH, Ri—C—N
E 3 | CH, R‘—r\l
=
¥ aae AN~
0/ 0 o R,
HO
1 v
Monobactams® ——| Carbapenems
MNone
0 H
o
R,—C—N
N
/—N,_ 0
Gf “5§f
g7 “oH

Similar side-chains penicillins (R1):

= Penicillin VK and penicillin G

Shared side-chains, penicillins, and
cephalosporins (R1):

= Amaoxidillin® and cefadoxil, cefprozil, cefatrizine
« Ampicillin® and cefaclor, cephalexin, cephradine,
cephaloglycin

Shared side-chains cephalosporins (R1):

= Cefadroxil, cefprozil, cefatrizine

» Cefaclor, cephalexin, cephradine, cephaloglycin

» Cefepime, ceftriaxone, cefotaxime, cefpodoxime,
ceftizoxime

» Ceftazidime and aztreonam

No shared side-chains, penicillins, and
cephalosporins (R1):

« Cefazolin

Lancet 2019; 393: 183-98
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B-lactam MERRXXIBE R FE (cross-reactivity)
—

Cephalosporins with a high similarity score (aminocephalosporins)

Study n  Total Proportion (%) 95% CI n Total Proportion (%) 95% CI
Audicana, 1994 5 3 —_— 16.13 [545 33.73) Alanaskovic, 2009 1 124 0.81 [0.02; 4.41]
Buonomo. 2014 18 o7 —— 18.56 [11.38. 27.79) Buonomo, 2014 4 a7 4.12 [1.13; 10.22]
sl = o S I e }g;{; f?g;; Buonomo, 2016 0 370 0.00 [0.00; 9.49)
El Fassy, 2018 3 39 7.69 [1.62;2087] Gaela, 2015 0 21218 0.00 [0.00; 1.72]
Miranda, 1995 7 19 4 . 35 .84 l-lﬁ 29.. E‘M] F'a.ln'arl::a, 1999 1 29 : 3.45 ID.DH: 1?.?5]
Patriarca, 1999 7 29 - . 24.14 [10.30; 43.54)] Romano, 2006 1 112 0.89 [0.02: 4.87]
Phillips, 2001 5 16 31.25 [11.02; 58.68] Romano. 2013 0 204 — 0.00 [0.00: 1.79]
Romano, 2016 11 214 — 19.16 [14.11; 25.08] Schiavino, 2008 0 27 0.00 [0.00; 12.77]
Romano, 2018 &80 252 — 31.75 [26.05; 37.84] Schiavino, 2009 4 73 . .
Saslre, 1996 2 16 1250 [1.55:38.35] .
Wligning. 2000 ¥ e THAE JSt ) Random effects model 11 915 —— 0.79 [0.21; 2.88]
S L I 2 = | ] 1 |
Random effects model 173 802 e ) 16.45 [11.07; 23.75) Hetaroganally: §- = 81%. v = 1.04% p = 0.76
Heterageneily. 1 = 77%, = 03802, p<0g1 T T T 1 JIE o 5 10 15
A 0O 10 20 30 40 50 60 ot I
eropenem
Cephalosporins with an intermediate similarity score Stud Total p rti (%) 5% ClI
udy n ota roportion (%
Study n Total Proportion (%) 95% CI .
Atanaskovic, 2008 1 108 1 0.93 [0.02; 5.05)
Blanca, 1989 2 19 10.53 [134:!. 33.14) Buonomo, 2016 0 370 : 0.00 [u-UD: 549]
b e z = 10 OB T Gaeta, 2015 0 212 — 0.00 [0.00: 1.72]
Romano, 2004 12 128 J s 0.38 [4.94; 15.80] Romano, 2007 1 104 0.96 [0.02; 5.24]
Romano, 2018 11 252 = 4 37 [2.20; 7.68) Romano, 2013 4] 204/ .
Schiavino, 2006 0 27 0.00 [0.00; 12.77] :
i b s o 5.60 [3.46; 8.95) Random effects model 2 665 <= [0D.08; 1.19]
— . -46; 8. e B 2 o = I T T | 1
Heterogenety: I° = 19%, ©* = 0.07T11, p = 0.54 | T T T 1 Heterogenaity: I* = 0%, +° == 00001, p = 1.00
0 il 15 20 25 30 B 0 - 4 L= &
Cephalosporins with low similarity scores Any carbapenem
Study n  Total Proportion (%) 95% CI n Total Proportion (%) 95% Cl
31 JO0: 11. ;
eomisinagimp - 2 B8 1230 12 a3 Atanaskovic, 2008 1 108 0.93 [0.02; 5.05]
Buonomo, 2016 3 A3 ———————— 89.09 [1.92; 24.33] Atanaskowvic. 2009 1 124 = 0.81 [0.02; 4.41]
Caimmi, 2010 . 69 — 2.90 [0.35; 10.08] Buonomo. 2014 4 97 4.12 [1.13; 10.22]
ﬁlﬂ@m- 22:345 g gg = ggg ng :;i’:} Buonomo, 2016 0 37T 0.00 [0.00; 9.49]
Rz, =1 : OLX, 1. Gaeta, 2015 0 212/&=— 0.00 [0.00; 1.72]
gy S S i . e hne Tk Patriarca, 1999 1 29 — 3.45 [0.09; 17.76]
Misidioglu, 2017 o 0 0.00 [0.00; 16.84] Romano. 2006 1 112 0.89 [0.02.: 4.87]
MNovalbos, 2001 0 410 0.00 [0.00; 8.60] Romano, 2007 1 104 — 0.96 [0.02; 5.24]
Patriarca, 1999 2 20 +—= 6.90 [0.85; 22.77) Romano, 2013 0 204 =—-— 0.00 [0.00; 1.79]
:m“llﬁ- 2001 1 gg —_— 3-95 [‘-lf"*zﬂa 12:;{ Schiavino, 2006 0 2T 0.00 [0.00; 12.77]
cenana, 2004 5 1 ——— a1 1 . ¥ i H : - =5 48 1 51- 13 1
Romano, 2016 0 214/= 0.00 [0.00; 1.71] weaving, XK * 3 : = had
Romano, 2018 7 52 — 278 [1.12; 584] :
Schiavino, 2006 0 27 0.00 [0.00; 12.77] PEMNIECIN) WIS ORI 13 T2y e : : : 0.87 [0.32; 2.32]
Trcka, 2007 2 71 = 2.82 [0.353; 9.81) Hetlerogeneily: 1* = 56%, «© = 1.05, p = 0.64
: C 0 5 10 15
Random effects model_ 31 1153 & : 1 I 2.11 [0.98: 4.485]
;ﬁwemv = 64%, " = 0.9673,. p = 0.76 G 1'0 =6 E.CI 40 FIGURE 4. Forest plots for pooled effect sizes. AR of cross-reactivity 1o carbapenems in penicillin-allergic patients. A, Imipeneam. B,

Vieropenem. C. Any carbapenam: imipenam, meropensm, and ertapensm.
L™
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B-lactam i

4
%
5

f& (cross-reactivity)

g % E % %E gi g E E g g % g % z. g % g E g g @ ';% g i'g % I wikra data proposed oross-reactivity batwaen celoxitin and cephalathin based upon shared but not shared R1
E|E| B E §§ EE AR TARE R % 2| 3 é S| R 2| E|lg]| 5 c 2 g 5g Exacthy the same drug
o |2 z zE | B = z E 2 Al & - T £ . h , A
5 g5 [ ¥ = m il mEs Rl —Identcal RB1 side chain - EZ = identical B2 and non-identical Bl with some cross-reactivity :
- R1* — Almost Identical R1 side chain [ R1° Non-identscal BT with some clinlcal crosa-reactivity |
bt Shared class spaceic ring but ro shared side chain structure [
PENICILLN VK Mo shared class specific ring, only shared beta-actamring [ |
AL Mo shared cross reactivity with betadactam ring :I
BMOKICILLN
simenc Penicllling
| ANTISTAPH PEN
FIPERACILLEMN:
TAZOBACTHRRY ] - = E
i |1 .
“ | 18 § ‘
$ & g 2
= Cofadraxil 0,371 0379 0,333
CEFPROZIL bexin 5 0,333 : 0,371
Cefarolin 0176 :
gl 0344 | 0200 | 0517 | 0371 | 0,55 263
CePHALEXSI 0563 | 03z | o 0,58 268
. 0371 | 0220 i : 0,333
CEPHALOTHIN  mEeEa 0321 0,337 0,295 : 768
333 . 0,371
330 | 0245 211 | 0180 | 0,148
371 17 0,333
0,304 228
0,333 0412
CEFEPIVE I ik
CEF TIRIAKGHE .I‘ i
CEFOTALIMNE 1) -
| CEF TATIOWME - -
CEFRIR 1 - p T
CEFRIME f | I
CEFTAROLMNE
CEFTOBIFROLE
A A 00 >000
MONOBACTAM
ARweone el sy S o e ) -y J Allergy Clin Immunol Pract. 2017 Nov-Dec;5(6):1532-1542 Page 35
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B-lactam MMERZRX X BEHRFE (cross-reactivity)

R X B

17 BNEY

SiE 3 2

Penicillins—Penicillins

& B g APenicillinst = —#Major
determinant

oi%E - HENPEEEK ;
flE2EERE T - BEFTEERER
RADREATE

Penicillins—~Cephalosporins

BEMEHE<2% (BF=KLULEE <1% ;
£—/_KElpenicillin {548 {1558 EE
EISES - 5 hl5%E2-5%)

{6 P S 3B BY sz fE 49 2.8-31.2%

Penicillins<-Carbapenems

ZISEETE<1%

ERAR - BE—REAE

Cephalosporin—Cephalosporin

ek S ERIEHELE - B s8E
({ERITFFEIR =0l ~10% ) ; HflEA
A - RXBHRFBEERE

ERBIR - BE—iREAE

Cephalosporin—Carbapenems

ZIShatE<1%

ERBIR - BE—RERE

Carbapenems—Carbapenems

B 2R

AERBR - BE—RFEH/E

+ MRERRD  KIXEHRERERE -
{8 +6 {{ =X 48 [=] {1l 8 & 2l bsz o] B85 18 0

« RRR - RXBFRERHK
- EARMREERREBEREA - H

£ 1R 58 AH D14 - BRI E R T 4E R

J Allergy Clin Immunol Pract. 2017 Nov-Dec;5(6):1532-1542
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PenicillinlB& BV R IE

Penicillin allergy history

Immediate (potential IgE)

.

Delayed (potential T cell)

Not allergic*
Intolerances (eg, nausea, headache)
Family history only

Severe

Airway involvement,
bronchospasm, wheezing
Anaphylaxis

Angiocedema

Extensive urticaria
Arrhythmia, cardiovascular

MNon-severe
Isolated urticaria or mild rash

Severe

Severe cutaneous adverse
reactions (SCAR),t mucosal lesions
Serum sickness like reaction
Exfoliative dermatitis, extensive
skin desquamation

Cytopenia

Mon-severe

ltching

lsolated exanthem

{ maculopapular eruption,
unknown childhood history)

collapse Organ involvement {eg, AIN) )
. [=1-1 A N >, | m—
e BEH, B8R ERNGETEE
v . .
Treatment options Treatment options Treatment options Treatment options Treatment options

Safe to administer a non-fB-lactam
antibiotic or aztreonam

Non-cross-reactive cephalosporins
and carbapenems can be
considered in monitored settings,
consider drug challenge

Avoid penicillins and cross-reactive
cephalosporins

if these are indicated, consider:

{1) penicillin allergy evaluation
with skin prick and intradermal
testing followed by drug challenge
(if skin test negative) or (2)
desensitisation

Safe to administer a non-B-lactam
antibiotic or aztreonam or
carbapenem

Safe to use non-cross-reactive
cephalosporins

Avoid penicillins and
cross-reactive cephalosporins

it these are indicated, consider:

(1) penicillin allergy evaluation
with skin prick and intradermal
testing followed by drug challenge
(if skin test negative) or (2) drug
challenge in closely monitored
hospital settings

Safe to administer a non-B-lactam
antibiotic or aztreonam

Avoid penicillins, cephalosporins,
and carbapenems

Avoid desensitisation ordrug
challenge

It penicillin, cephalosporin or

carbapenem indicated, specialty
consultation is advised

Safe to administer cephalosporins,
carbapenems, and aztreonam

Penicillins can be considered in
monitored settings, consider
drug challenge

Safe to use all B-lactams

Lancet 2019; 393: 183-98
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e Sulfonamide&EEKREERZHE M, HWEERIbeta-lactamsEEBBBNER,
trimoxazole Bt aaiMixEsh, BEENE REMZERRESIS/TENZEm
e Sulfasalazineflco-trimoxazole & EFEEKEE ST TLHLMHAER 2+

- EIEFEEIE =48 sulfonamide antimicrobials(& @ [#32 X iB8Y7) + sulfonamide nonantimicrobials
(EEE R XBEY) + nonsulfonamide sulfur-containing agents(F2EE XX BE)

- Data suggest that substitutions at the N1 and N4 positions are the primary determinants of
drug allergy instead of the common sulfonamide moiety

DY

¥4 EHF3-8%, Hifco-

N1 heterocyclic ring

» |Su|fani!amide structure ‘

> l N4 aromatic amine I

ANTIMICROBIAL NONANTMICROBIAL
SULFONAMIDES SULFONAMIDES
(HIGH RISK OF CROSS-REACTIVITY)J (LOW RISK OF CROSS-REACTIVITY)

NONSULFONAMIDE
SULFUR-CONTAINING
(NO CROSS-REACTIVITY)

_—
O O

H-N .,‘-c\__.
. TABLE Il. Drugs to avoid in patients with a history of a sulfonamide antimicrobial adverse reaction

Sulfamethoxazole Acetazrolamide Inorganic sulfate
q Drug or compound Comments
o .0 HCO. -~ N = g Sy 3
Hoy LT' : D i i Sulfonamide antimicrobials
i - 4 A ¥ i ¥ L1
=N % A - . . . . . . . s » .
HNT SN H § ¢ Sulfamethoxazole (oral/parenteral: cotrimoxazole, Seprra) Avoid all sulfonamide antimicrobials.
2 ! o\
Sultapyridine H HC  OCHK, ¢ Sulfasalazine (oral: Salazopyrin) e Sulfasalazine should be avoided, as it 1s metabolized to sulfapyndine (a

(M eatabolite of sulfasalazine )

Omeprazole (a sulfoxide )

e Sodium sulfacetamide (ophthalmic)

sulfonamide antimicrobial) and 5-ASA

e Silver sulfadiazine (topical: Flamazine)

J Allergy Clin Immunol Pract. 2019 Sep-Oct;7(7):2116-2123

Pharmacy (Basel). 2019 Sep; 7(3): 132.
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EIRADRIVANEE BME(E

R BARY FHEIE {o] B55 38 3 EMER
AR N - EEADR - BARAENR
- RERREMER b o SE MR ghem s aADR WA (BE - BE - EAEB)
R RRER bt  REREHERHH - ADR fiiith ( SH4ERSRT - MERE - BTN )
- SRR e - HfthBRpRE R - BRREBE (- AR)

| ™ O

?E#E% X @

- AREEREFAREEZZ Ol ER
e X%miﬁ@ﬂﬂ#rlﬂﬁﬂjﬁﬁ
- B - g ADR @@k - LHEME - FR

a5k L R0
- TE - - EmENERIHSEEE
BENEESE
WHO, Pharmacovigilance: Safety Monitoring of Medicinal Products, 2021
CIOMS VI, Reporting Adverse Drug Reactions, 1999 Page 40

FDA MedWatch, Reporting Adverse Events and Product Problems, 2023




Summary

RS it E EZHE A R RIERR/ VD ER B N B I & £ F 22 [ fas
Tt T B a5 TV el smBhER R F Eh, FHIR1E Kk FERYRE i \_1"‘
o B-lactam IEZERXNXBHRES, R1AGEMEPIE R RE LR
e Re-challenge 1Z[REEFRIE & iWE, BB E R FEE R BT
o ZEEMEEY)ER. B, HMEHERXXBEMNEEZE LI ERIERE

[
-

[
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