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An algorithm for the diagnosis of beta-lactam allergy, 2024 
update

The diagnostic work- up for diagnosing betalactam (BL) allergy includes 
clinical history, skin test (ST), in vitro tests (specific immunoglobulin E 
(sIgE) and basophil activation test (BAT) for immediate reactions (IRs), 
and lymphocyte transformation test (LTT) for non- immediate reactions 
(NIRs)), and drug provocation test (DPT)1,2 (Figure 1).

Regarding ST and in vitro tests, a recent metanalysis including 
studies conducted in patients reporting a penicillin allergy show a 
ST sensitivity of 31% and specificity of 97%, and sIgE sensitivity 
of 19% and specificity of 97%. This data mainly reflect the low 
frequency of true BL allergy.3 In fact, in studies including truly 
allergic patients, STs showed a higher sensitivity, reaching up to 
60–70% in IRs and 20% in NIRs.1 sIgE in patients experiencing IRs 
confirmed by positive STs showed sensitivity values of 39%–52%, 
with false- positive results to penicillin G in up to 16% of cases.4 A 
recent metanalysis gave a BAT sensitivity of 51% and specificity 
of 89%.5 Recently, it has been demonstrated that CD203c as ac-
tivation marker in BAT showed a good confirmatory power, espe-
cially for amoxicillin allergy.6,7 The diagnostic value of LTT for NIRs 
has been evaluated only in few papers, displaying a sensitivity of 
53–65% and specificity of 94–96%.1 Both BAT and LTT cannot be 
considered as a routine element of clinical practice due to the com-
plex procedures and the lack of standardization, however they may 
be useful as a complemmentary diagnostic tool.1,6 In fact, in vitro 
tests are recommended to be performed before in vivo tests when 
evaluating patients with severe reactions.1,6

Considering that in vitro and skin testing lack 100% neg-
ative predictive value, DPT is the gold standard for diagno-
sis.1,2 DPT protocols are far from being standardized and vary 
among studies in terms of dose steps, time intervals between 
incremental doses, and days of dosing. The whole allergological 
work- up, in general, takes several days.8 However, taking into 
account the low proportion of patients who are truly allergic, 

faster pathways has been proposed such as direct DPT without 
previous STs. This procedure has shown to be safe on multiple 
large studies performed in children,9,10 and more recently, in 
adults,11,12 giving a prevalence of reactions lower than 7%, being 
less than 0.1% severe. In fact, direct penicillin DPT has been re-
cently advocated by UK and Asia guidelines.13,14 It is important 
to highlight that in all the subjects included in those studies 
performing a direct DPT, the risk of being true allergic was low. 
In consequence, risk stratification has emerged as an import-
ant tool for adapting the diagnostic strategy to the perceived 
probability of being truly allergic, whilst still maintaining the 
safety for the patient, with the aim of optimizing investigations 
in terms of efficiency and resources. However, nowadays there 
is still no broad consensus on the risk stratification of subjects 
labelled as BL allergic.1,8,14,15 Therefore, over recent years, in-
terest has grown in the development of validated point- of- care 
assessment tools that, based on the information obtained from 
clinical history, generate a quantitative scoring scale for strati-
fying patients into risk categories, with ‘low- risk’ patients able 
to proceed straight to direct DPT. In that sense, a clinical deci-
sion rule called PEN- FAST has shown a high negative predictive 
value of 96% in delabeling patients in USA and Australia,16 and 
a direct oral DPT with penicillin showed to be safe (only 0.5% 
reacted in DPT experiencing mild cutaneous symptoms) and 
effective in those estratified as low- risk (PEN- FAST score less 
than 3).17 Current efforts are focused in the validation and op-
timization of these tools in ethnically diverse populations,18,19 
as well as for providing not only allergist- designed guidance but 
also for non- allergists.

Another matter of debate has been the length of DPT needed 
for an accurate diagnosis. Nowadays, there is no evidence that sup-
port the use of extended- day DPT over single- day DPT. It has been 
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proposed prolonged DPT only for NIRs reaching at least the maxi-
mum single therapeutic/unit dose and with a minimum 48 h washout 
period between doses. Additionally, the duration of a full treatment 
(7–10 days) is not recommended.8

In patients with strong suspicion of immediate allergic reac-
tions to penicillins who display negative results on the allergological 
work- up, a risk of resensitisation should be considered before con-
sidering the patient as non- allergic. Retest should be considered to 
be performed 4–6 weeks later, specially for severe IRs.20

In those patients confirmed as allergic, for selecting alterna-
tive BLs it is important to take into account the role of side chain1,2 
(Table 1).
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F I G U R E  1  Algorithm for diagnosis approach of patients reporting clinical history suggestive of BL allergy. BP- OL: Benzylpenicilloyl- 
octa- L- lysine. IDT: Intradermal test. MD: Minor determinant. MPE: Maculopapular exanthema. SCARS: Severe cutaneous allergic reactions. 
SPT: Skin prick test. aNon urticarial exanthema, involving <50% of the body surface, with no danger signsb, onset >6 h after the drug 
administration, resolving in <7 days, not requiring hospitalization or systemic treatment other than antihistamines.1,8 bDanger signs: intense 
facial involvement, atypical target lesions, bullous lesions, dark red erythema, extensive pustulosis, painful skin, mucosal involvement, 
generalized lymphadenopathy, liver impairment, renal impairment, >38.5°C, alterations in blood cell counts, hypocomplementemia, and 
pneumonitis.1,8 cInvolving >50% of body surface, with no systemic symptoms, resolving in >7 days, requiring topical/systemic steroids.1,8 
dPatient cannot remember what happened during index reaction. eContraindicated in near fatal anaphylaxis.1,8 fIf amoxicillin- clavulanic acid 
is the culprit and the patient reacts in DPT to it, tolerance to amoxicillin should be assessed. gIn patients with strong suspicion of allergic 
reactions to BLs, specially for severe IRs, consider to perform retest 4–6 weeks after the initial negative study.

Clinical history suggestive of BL allergy

Low risk
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reactionsd

DPT with the culprit
drug

Risk stratification

Moderate risk

Immediate 
generalized pruritus
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BP-OL/MD/culprit
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MPE with danger signsb
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In vitro test (LTT)
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Avoidance of positive BL and identify safe 
alternative by allergy tests (see table 1) 
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