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Hello!
I am Luis Moral

I work in Alicante (Spain) 
and this is (part of) my team

You can find me at:
lmoralg@gmail.com





Increased use of alternative antibiotics
Increased length of hospitalization



Objectives
◎ To know how skin tests work and how to use it

◎ To know how in vitro tests work and how to use it

◎ To know the limitations of skin and in vitro testing

◎ Specific issues in pediatrics

◎ Specific issues with betalactams and NSAIDs



Skin
testing



Skin testing: immediate response



Skin testing: late response



Skin testing: factors to consider
◎ Type of skin testing

◎ Device used

◎ Placement of tests (location and adjacent testing)

◎ Particular extracts being used

◎ Potential confounder of medications that may 
suppress the test response

◎ Time elapsed



Skin testing: safety and risks



Skin testing: safety and risks



Skin testing: availability

Allergy 2016; 71: 149–161



In vitro
testing



In vitro testing: modalities
◎ Markers for severity and type of reaction at the acute phase: 

tryptase, histamine

◎ Identifying the relevant drug or drugs for immediate reactions:
○ sIgE by using an immunoassay
○ Basophil activation test (BAT)

◎ Identifying the relevant drug or drugs for non-immediate reactions:
○ Lymphocyte transformation test (LTT)
○ Cytokine determination
○ Combined cytokine and cytotoxicity assays

◎ HLA markers



In vitro testing: present use

* Considered for:

• high-risk patients

• severe reactions

• skin tests not available

Allergy 2016; 71: 1103–1134.



In vitro testing: future 



History & Tests



Accuracy can not
be determined

Positive tests are 
not confirmed



Drug hypersensitivity tests: accuracy



Sensitivity & Specificity

+

Prevalence!



Good test:
- 95 % sensitivity
- 90 % specificity 

https://epidemiology.sruc.ac.uk/shiny/apps/predictive_values/
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Bad test:
- 50 % sensitivity
- 50 % specificity 

https://epidemiology.sruc.ac.uk/shiny/apps/predictive_values/



Bad test:
- 50 % sensitivity
- 50 % specificity 

https://epidemiology.sruc.ac.uk/shiny/apps/predictive_values/



Are skin or in vitro tests useful in drug 
hypersensitivity?

In favor:

◎ Easy to perform and 
minimally invasive

◎ Safety, specially when 
challenges may be dangerous

◎ High negative predictive 
values

◎ Investigation of the 
underlying pathomechanisms
(in vitro tests)

Against:

◎ Time and resources-
consuming

◎ Painful

◎ Not completely safe (skin 
tests)

◎ Unknown but probably low 
positive predictive values 
(overdiagnosis)



Algorithm for drug hypersensitivity in children

Allergy 2016; 71: 149–161



Specific issues in pediatrics

◎ Much less experience and research in children than in 
adults.

◎ Prevalence of hypersensitivity much lower in children 
than adults, lowering positive predictive values.

◎ A far less range of drugs implicated: mainly (but not 
only) antibiotics (betalactams) and NSAIDs

◎ The pain of intradermal tests (and of blood sampling) 
may limit their use in young children.





Skin testing: non irritating test concentrations





Culprit drug Intradermal test (+) Oral challenge (culprit drug)

Amoxicillin + clavulanic acid MDM & PPL Delayed skin rash

Amoxicillin PPL Delayed skin rash

Amoxicillin (± clavulanic acid) MDM & PPL No reaction

Amoxicillin (± clavulanic acid) MDM & PPL No reaction

Amoxicillin (± clavulanic acid) MDM & PPL No reaction

Amoxicillin (± clavulanic acid) PPL No reaction

Amoxicillin (± clavulanic acid) MDM & PPL & Amoxicillin No reaction

Amoxicillin (± clavulanic acid) Amoxicillin No reaction

Cefaclor Cefuroxime Immediate skin rash

Cefprozil Cefuroxime Delayed skin rash

Cephalosporin PPL No reaction

11 children with immediate reading positive intradermal test

PPV 

36%



Number of 

patients

Type of 

reaction

Drug 

reexposure

Positive 

predictive 

value

15 Anaphylaxis Culprit 100%

11
Immediate non-

anaphylactic
Culprit 55%

37 Non-immediate Culprit 84%

56
Mostly 

immediate

Cross-

reactive
16%



There is lack of consistency amongst clinicians 

in different countries in the diagnosis and 

management of suspected beta-lactam allergy

A significant heterogeneity exists in current 

practice not only among countries, but

also among centres within the same country
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Algorithm for drug hypersensitivity in children

Allergy 2016; 71: 149–161











So, what?

In vitro tests…



Skin 
tests

Potentially dangerous
reaction (immediate, 
severe…)

Mild late reaction

Drug
challenge



(M): Exanthem    – Urticaria         – Anaphylaxis

(T):  Late             – Immediate       – Sudden

(D): Dissimilar   – Cross reactive     – Same

(M): Manifestations

(T): Timing

(D): tested Drug

Factors increasing Positive Predictive Values



Thanks!
See you anytime!

You can find me at:
lmoralg@gmail.com


