
1 

 

  

 

Degree project, 30 ECTS 

2020-01-06 

 

 

 

 

 

 

Antibiotic Allergy Labelling  

- may it cause Unnecessary Altered Antibiotic Treatment   

 

Version 2 

 

 

 

Author: Sigrid Gerdås, BMedSci 

Örebro University  

 

Supervisor[s]: Anja Rosdahl, Specialist of Infectious Diseases 

Department of Infectious Medicine 

Örebro University Hospital 

Word count 

Abstract: 244 

Manuscript: 2963 



 2 

Abstract 

Introduction 

Approximately 5-10% of the general population report an antibiotic allergy. It has been 

reported that labeling of medical records with antibiotic hypersensitivity are often incorrect. 

As a result, antibiotic treatment choice will be increasingly difficult resulting in prolonged 

hospital visit, increased use of broad-spectrum antibiotics, increased frequency of side effects 

and the development of antibiotic resistance. 

Aim 

The primary aim was to investigate to what extent medical records were labelled with antibiotic 

allergy and whether these labels were adequately documented. The secondary aim was to 

investigate the difference in the impact of the label on the doctors’ choice of antibiotics 

depending on whether the doctor worked at a clinic of infectious diseases or not. 

Methods 

A retrospective cohort study based on medical records labeled with antibiotic allergy in patients 

admitted to the Clinic of Infectious Diseases and the Emergency Ward at the Clinic of Medicine 

between 1st of January to 30th of June 2018.  

Results 

Of the total 1720 patients there were 132 (7,7%) patients marked with antibiotic allergy. Of 

these, only 21 patients (15.8%) were correctly labelled. There was no significant difference in 

the impact of the label on the choice of prescription between the two wards. 

Conclusion 

A substantial number of medical journals have a label for antibiotic allergy and the quality of 

the label is often poor with only 21 (15.8%) correct documented labels. We argue the need of 

education on antibiotic allergy and how to label and medical records.  
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Abbreviations 

AAL – Antibiotic Allergy Label 

CID – Clinic of Infectious Diseases 

MED – Emergency Ward at the Clinic of Medicine  

MRSA – Methicillin Resistant Staphylococcus Aureus 

USÖ - Örebro University Hospital 

VRE – Vancomycin-resistant Enterococcus  
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Introduction 

Approximately 5-10% of the general population report an antibiotic allergy [1–3]. The most 

common reported drug allergy is towards penicillin [4]. Skin testing on those reporting a 

penicillin allergy reveals that only 10-20% have a true allergy [5,6]. One possible explanation 

to over diagnostics is that side effects of the drug or symptoms from the infection itself can be 

incorrectly interpreted as an allergy [6–9]. Trubiano at al. were able to remove 85% of 

penicillin allergy labels after proper testing for allergy[10]. Interestingly, it seems like a 

penicillin allergy might resolve over time. In fact in a study by Shenoy et al as many as 80% 

of patients with a true penicillin allergy became tolerant after 10 years [9].  

 

When a patient has a putative allergy it should be documented in the patient’s medical records 

by the doctor in charge along with substance, symptoms and time lapse [11]. With a thorough 

history taking and allergy testing (a skin test or in vitro test) a correct diagnosis can be made 

[12].  A correct diagnosis will help the clinicians to decide if a patient tolerates a certain type 

of antibiotics or if it should be permanently avoided [7]. According to treatment guidelines 

from “Janusinfo” in Stockholm’s region and “Läkartidningen” symptoms as drug fever, limited 

rashes without pruritus, nausea and diarrhea, are no contra indication for continuing the 

antibiotic treatment. A treatment should be interrupted only if the patient has rashes with 

pruritus, urticaria, anaphylaxis or swelling of face or joints [11,13].  Adverse advents such as 

morbilliform rashes etc are not allergic symptoms and should not be seen as a contraindication 

for the drug [12]. These kind of rashes can be an effect of the infection itself or an adverse 

effect from another prescribed drug [5] 

 

Allergy is defined as “a hypersensitivity reaction initiated by specific immunologic 

mechanisms” and it can be either a cell-mediated or antibody-mediated reaction against the 

drug itself or one of its metabolits. [14,15]. Drug hypersensitivity can either be categorized by 

the onset of symptoms or from the underlying mechanism [16].  The International Consensus 

on drug allergy (ICON) defines drug hypersensitivity as two types; immediate and delayed. 

Immediate reactions are caused by an IgE-synthetization leading to symptoms like anaphylaxis, 

angioedema, urticaria and bronchospasm within 1 hour after administrating the drug. Delayed 

allergic reactions are results of T-lymphocytes actions causing mostly skin symptoms such as 

rashes, exanthemas, but can affect any organ[15]. Categorization by using the underlying 

mechanism divides into type I-IV hypersensitivity reactions according to Gell-Coombs 
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classification [17]. See table 1. These are the 4 types of allergic reactions and this study will 

consider all hypersensitivity or allergic reactions as allergy.  

Table 1: Gell-Coombs Classification of drug hypersensitivity [16,17] 

Type Mechanism Consequences, symptoms 

I 

(immediate) 

IgE bound to mastcells resulting in 

histamine release  

Astma, urtikaria, anapfylaxia 

II (delayed) Antigen bound to antibody  Vasculatis, hemolytic anemia, 

thrombocytopenia, neutropenia  

III (delayed) Complex of antibodies  Serum sickness 

IV (delayed) T-cells SJS, AGEP, TEN 

SJS: Steven Johnson Syndrom, AGEP: acute generalized eosinophilia and systemic symptomes, TEN: toxic epidermal 

necrolysis 

As has been demonstrated in previous studies, labelling of medical records with antibiotic 

hypersensitivity or allergy are often incorrectly written, which puts the patients at risk and the 

responsible doctor in front of a more difficult choice when prescribing antibiotics [1,18]. 

Charneski et al showed that antibiotic allergy labelling (AAL) resulted in a longer hospital stay 

and more prescribed antibiotics [19]. In the case a misdiagnose with antibiotics allergy there is 

an increased risk of less effective treatment and more side effects in case of secondary 

antibiotics. Further it may lead to a greater use of broad-spectrum drugs and increased 

antibiotics resistance [1,7,9]. According to some studies it can also increase the prevalence of 

Clostridium difficile, MRSA and VRE  [7,9,20].  

 

According to Swedish Guidelines a patient with a suspected antibiotic allergy should be 

investigated thoroughly before putting a label in the medical record. The investigation includes 

a meticulous history taking followed by a skin prick test or IgE-sample for penicillin [11]. 

There are indications that these guidelines are not followed in the standard case, thus we 

initiated this study of AAL.   

Aim 

The primary aim of this study is investigating to what extent medical records were labeled for 

antibiotic allergy at two different clinics at Örebro University Hospital. The secondary aim was 

to investigate the difference in the impact of the label on the doctors’ choice of antibiotics 

depending on whether the doctor worked at a clinic of infectious diseases or not. 
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Materials and Methods 

Based on medical records from patients discharged from the Clinic of Infectious Diseases 

(CID) and the Emergency Ward at the Clinic of Medicine (MED) at Örebro University Hospital 

between January 1st to June the 30th 2018 a retrospective cohort study was performed. Included 

patients were those who had a medical record with a warning triangle marked for antibiotic 

hypersensitivity or with a note of antibiotics hypersensitivity in the doctor’s or the nurse’s 

admission journal. They were further analyzed and information such as age, gender, antibiotic 

hypersensitivity, given antibiotics , primary and final diagnosis was collected from the 

records(see Figure 1). The AAL were categorized as correct, moderate or incorrect according 

to the definitions in table 2. In addition, an experienced specialist of Infectious Diseases graded 

the antibiotics hypersensitivities based on the information in the AAL based on the criteria in 

table 2.   

Table 2: Evaluation of the correctness of the antibiotic allergy labelling and classification of the antibiotic hypersensitivities 

Labels Criteria 

Category Included information  

Correct - Substance  

- Symptoms  

- Timing/referring to note in the medical chart 

Moderate - Substance  

- Reaction or referring to note in the medical chart 

Incorrect - No substance mentioned  

- Substance mentioned but with no symptoms 

Classification  

Not allergy Side effect not mediated by the immune system such as organ failure, cytopenia 

Unlikely Tolerated a different antibiotic from the same antibiotic group 

Less likely Late rash, rashes as a child, solely rashes or itching from beta lactams  

Likely Repeated similar reactions, early reactions, Quincke edemas, eosinophilia,  

Certain Verified with provocation, skin test or blood test (RAST) 

Impossible to evaluate No mentioned reactions, several unspecified antibiotics 

 

 

In the case the patient had an infection that required antibiotics it was noted whether the choice 

of primary and secondary antibiotics deviated from recommended treatment due to the AAL. 

Local guidelines for treatment of infectious diseases (Strama Örebro) were used as comparison.  

 

Ethics 

The register was kept on the database on Clinic of Infectious Diseases during the whole project 

which requires a special authorization for access. When the project was finished all data that 
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can be identified to a specific patient was removed from the spread-sheet. A “permission for a 

project-based quality control” authorizing collecting data from the medical charts was 

approved by the head of the Clinic of Infectious Diseases and the head of Emergency Ward at 

the Clinic of Medicine. The project was also reported and registered to the Örebro University 

for GDPR since it contains personal data.  

 

Statistics 

Descriptive statistics was analyzed using Excel version 1902. Any differences between the two 

different clinics were analyzed by chi-2-test in SPSS statistics 24. Statistical significance was 

set at p=<0.05.     

Result 

A total of 732 patients was hospitalized at the CID and 990 at the MED during the first 6 

months of 2018. Due to re-hospitalization for some patients this includes 819 and 1063 care 

events respectively. Two patients hospitalized at the MED were excluded from the study, one 

due to secrecy and one since the patient’s medical records could not be found, resulting in 988 

patients and 1061 care events at the MED. At the CID and the MED 70 patients (9.5%) and 64 

patients (6.3%) respectively had an AAL. In total 7.7% of the medical records were labelled 

for antibiotic allergy. 

 

Figure 1: Flow chart showing the outcome of labelled and unlabelled patients. MED: Emergency ward at the Clinic of 

medicine. CID: Clinic of Infectious Diseases.  

Almost 3 out of 4 patients reporting an antibiotic allergy were older than 60 years old and the 

majority were female. Patients with an AAL were hospitalized one more day than those lacking 

an AAL (see Table 3).  
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Table 3 Baseline characteristics describing the study population and shows the difference between the labelled and the 

unlabelled patients.  

 CID    MED   

 Labelled 

n=70 

Unlabelled 

n=662 

Total 

n=732 

Labelled 

n=62 

Unlabelled 

n=926 

Total 

n=988 

Age n        

<60 19 (27.1%) 177 (26.7%) 196 15 (24.2%) 306 (33.0%) 321 

≥60 51 (72.9%) 485 (73.3%) 536 47 (75.8%) 620 (67.0%) 667 

Gender n (%)       

Male 24 (34.3%) 386 (58.3%) 410  15 (24.2%) 475 (51.3%) 490  

Female 46 (65.7%) 276 (41.7%) 322  47 (75.8%) 451 (48.7%) 498  

Days of 

Hospitalization 

Median (min-max) 

5 (0-33) 4 (0-70) 4 (0-

70) 

2 (0-6) 1 (0-9) 1 (0-9) 

 

The result of the evaluation of the correctness of the AAL as well as the reliability of the 

reported antibiotic allergy are shown in Figure 2. Less than 20% of the AAL’s were correctly 

documented and 34% lacked either information of substance or type of reaction. Based on the 

information in the AAL it was not possible to evaluate if there was a likely allergy or not in 32 

% and in 50 % it was unlikely or less likely that the reaction described following the reported 

antibiotic was caused by an allergic reaction. Only one patient had a verified allergy.   

 

Figure 2: Evaluation of the antibiotic allergy labelling. The bars to the left are the evaluation of correctness of the AALs and 

the bars to the right are the estimated probabilities of the AALs. AAL: antibiotic allergy labelling. 

 

When estimating the impact of antibiotic allergy for the choice of antibiotics, all care events 

were included since every care event required a decision for treatment. At the CID almost all 

patients received antibiotics (92.1%) but at MED only 49.3% had a need for antibiotic 
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treatment. On the CID the majority (68,5%) received the first line antibiotics, - since the 

reported antibiotic allergy was different than the recommended antibiotic. In addition, 8 

patients received the recommended antibiotic regardless of an AAL for the same drug. See 

table 4. 

Table 4: Impact of the antibiotic allergy labelling on the choice of antibiotics 

 CID Care events 

n=89  

MED Care events 

n=69 

Total 

n=158 

No need of antibiotics 7  35 42* 

Need of antibiotics 82 34 116* 

   Ab abstained due to allergy 1 (1%) 1 (3%) 2 (2%) 

   Ab according to recommendations 

- Recommended ab was different from 
the allergy 

- Ab was given despite allergy 

61 (74%) 
54 
 
7 

26 (76%) 
25 
 
1 

87 (75%) 
79 
 
8 

   Primary antibiotics were adjusted** 17 (21%) 6 (18%) 23 (20%) 

   Follow-up antibiotics were adjusted*** 

- Both were adjusted 

3 (4%) 
9  

1 (3%) 
2 (6%) 

4 (3%) 
11 

The percentage is calculated on the group in need of antibiotics  

* In total, 27% had no need of antibiotics. 73% were in need of antibiotics 
** Primary antibiotics were adjusted due to the label in the medical record and did not receive first line antibiotics for their 
infection.  
*** Follow up antibiotics, the treatment to which it was changed, were adjusted due to the label in the medical record 

There was no statistically significant difference in the impact of AAL on the choice of 

antibiotics between CID and MED (p=0.81).  

Discussion 

This study revealed that AAL in medical journals at the University Hospital of Örebro, Sweden, 

often is incorrect and with poor standard. In 47% (CID) and 52% (MED) of the AALs an 

antibiotic allergy was considered unlikely or less likely based on the information in the 

labelling (see Figure 2). Only 16 % of all AALs were correct with information of substance, 

reaction and time when the reaction occurred.  Although this information might not be a 

guarantee for a true allergy, it will at least give the responsible doctor a reasonable chance to 

evaluate and decide whether a certain antibiotic treatment might be given or not. In a third of 

the cases the information was so limited that it was considered impossible to evaluate if an 

allergy was likely or not. 

 

AALs with no specified substance or reaction, 34% of all AALs in our material (Figure 2), 

makes it difficult for the responsible doctor to make an informed treatment decision. The 

purpose of the evaluation of the AALs was not to determine whether a patient had an allergy 

or not, but it illustrates the situation doctors are facing when in need to prescribe antibiotics to 



 10 

patients with an AAL. In an acute situation a doctor should not have to interpret a label but 

should be able to trust and understand what is written in the record. The evaluation of the AAL 

in this study was made by a doctor at the CID with long experience and knowledge about 

antibiotic allergy. Regardless of this experience it was too often not possible to interpret the 

AALs.  

 

In the study in total 7.7% of the patient’s medical records were labelled with antibiotic allergy, 

which is in concordance with other studies that has observed reported allergies in 5-10% of 

patients [1–3]. The prevalence can seem high considering that several studies show that 85% 

of the patients with a penicillin allergy do not have a true allergy when performing a skin test 

and 80% becomes tolerant after 10 years [8,9]. This indicates that the prevalence of antibiotic 

allergy is over estimated, but since the substances mentioned in the AALs were not only 

penicillin, it is impossible to implement these statements on this study. According to 

Läkartidningen’s [11] guidelines a patient with suspected antibiotic allergy should have their 

medical record labelled (with substance, reaction and time lapse included) followed by an 

allergy investigation with skin test, RAST and, if necessary, provocation. If the test results are 

negative the AALs should promptly be removed [9]. Of 132 patients with an AAL in this study, 

only one patient was tested and had a verified allergy.  

 

Eight patients were given the same antibiotic as their AAL without any reaction. As 

recommended by Shenoy et al the AAL should be removed from these patients’ medical 

records and the patients should be re-educated [9]. This was not done in any of the cases. Thus, 

the remaining label might cause unnecessary problems in the future. The fact that 8 patients 

were given antibiotics despite the AAL can indicate a lack of trust to AALs among the doctors 

and can be due to the inadequate information. If there would be a greater trust to the labels, all 

antibiotics should have been adjusted if the first-choice antibiotics for the suspected bacterial 

infection was the substance mentioned in the AAL. Lack of confidence to AALs is problematic 

if a doctor does not take the AAL seriously and ordinates antibiotics that causes an anaphylactic 

shock or another severe adverse event. Except lack of confidence in AALs it could be explained 

by doctors who consider themselves to have enough knowledge and experience of antibiotic 

allergy to ignore the AAL under certain circumstances.  

 

There was no significant difference in impact of AALs on the antibiotic treatment between the 

clinics. Since the majority of patients with infections received recommended first line antibiotic 
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but it differed from the mentioned substance in the AAL, the need of an alternative antibiotics 

were considered in very few patients. To evaluate the impact of AALs on the choice of 

antibiotics the study needs to include a considerably greater number of patients. 

 

A limitation with the study was that only the warning tringle and the admission note was 

analyzed. In the case a patient’s antibiotic allergy was noted somewhere else in the medical 

record this was missed. On the other hand, the doctor in charge would most likely miss this 

information too if it was not readily available. Further, the study did not illustrate the true 

prevalence of antibiotic allergy which would have been interesting for comparison, but only 

offered an evaluation of the likelihood of an allergy based on the information in the labelling. 

This interpretation was based on the experience of one doctor and might not have been shared 

by other doctors, illustrating the difficulty with how to interpret an AAL, if the allergy is not 

verified. For future studies it would have been interesting if there were more than one doctor 

evaluating the AALs and compare their interpretations. The study did not take notice to 

difference into the most common antibiotic allergy; penicillin, versus other antibiotic 

substances, which also had been an important investigation. Further, the study turned out to be 

too small to be able to answer the secondary aim whether the AALs had an impact on the 

prescription of antibiotics. One strength with this study is that it reflects a reality for many 

doctors in the situation for prescribing antibiotics.  

Conclusions 

In total, 7.7% of the medical records at the CID and MED was labelled with antibiotic allergy. 

Of these labels only 16% were correct and less than 20% had was considered a likely allergy. 

No significant difference between the clinics existed in the impact on the choice of antibiotics 

due to the label. To reduce the risk of unnecessary second line antibiotics with less effectivity 

or increased risk of side effects we argue the need of education of medical personal on the topic 

antibiotic allergies  and how to correctly label the medical records.  Further, we advise that 

allergy labelling should exclusively be done by doctors only after a proper investigation and 

that any incorrect labelling should be removed immediately.  
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Populärvetenskaplig Sammanfattning 

Antibiotika är en av hörnstenarna i modern sjukvård och viktigt för att lindra allvarliga symtom 

och rädda liv vid svåra infektioner. I många undersökningar uppger 5-10% av tillfrågade att de 

har en antibiotikaallergi, men den verkliga förekomsten av en äkta allergi tros vara mycket 

lägre. Allergi beror på en reaktion i immunsystemet, vilket resulterar i att immunförsvaret då 

minns ämnena som fick systemet att aktiveras och vid ny exponering återkommer symtomen 

snabbt och ofta värre. Detta skiljer sig från övriga biverkningar som ofta är beroende av 

situationen och inte nödvändigtvis återkommer vid ny exponering.  

 

Patienter som uppger antibiotikaallergi får ideligen ett alternativt antibiotikum som ofta är 

antingen mindre aktivt, har fler biverkningar eller är onödigt brett. Användning av breda 

antibiotikum kan leda till antibiotikaresistens.  

 

Studiens syfte var att undersöka hur stor andel av journalerna på infektionsavdelningen 

respektive medicinska akutvårdsavdelningen på Universitetssjukhuset Örebro som var märkta 

med antibiotikaallergi och huruvida denna märkning var korrekt utförd. Dessutom gjordes en 

värdering om märkningen påverkat antibiotikavalet till patienten i de fall antibiotikabehandling 

var aktuellt.  

 

Av samtliga patienter som vårdades på avdelningarna mellan 1 januari-30 juni 2018 hade 7.7 

% en märkning i journalen avseende antibiotikaallergi. Av märkningarna var endast 21% på 

infektionskliniken och 11% på medicinska akutvårdsavdelningen korrekt utförda och mindre 

än en femtedel av märkningarna verkade ha en trolig äkta allergi. Ingen skillnad mellan 

klinikerna kunde konstateras. Vår uppfattning är att en uppdaterad utbildning om 

antibiotikaallergi och om hur journaler ska märkas på korrekt vis är nödvändigt för läkare såväl 

som sjuksköterskor.  
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Cover letter 

2019-10-17 

 

Dear Editor,   

 

I would like to submit a manuscript for consideration to be published in Journal of Allergy and 

Clinical Immunology.  

 

The title of the manuscript is “Antibiotic Allergy Labelling – ay it cause Unnecessary Altered 

Antibiotic Treatment” and is a retrospective study of the labelling for antibiotic allergy in 

medical charts in a Clinic of Infectious Diseases and in a Medical Emergency ward. The study 

shows that the majority of the labels are incorrect documented and less than 20% of those with 

a label had what seemed like a likely allergy. This is important since an incorrect labelling can 

result in giving a second-choice antibiotic, more side effects and more antibiotic resistance.  

 

In a world with increasing antibiotic resistance problems, knowledge of how antibiotic allergy 

labelling is executed is vital to be able to advice and educate clinicians how to improve their 

labelling to facilitate adequate antibiotic prescription.  

 

Hereby I confirm that the article has not been published anywhere else and that the study is an 

original one. The authors declare no conflict of interest.  

 

Please feel free to contact me at Sigrid.gerdas@hotmail.com for any concerns or questions 

regarding the article. Thank you for your time and consideration. Looking forward hearing 

from you.  

 

Best regards, 

Sigrid Gerdås  

  

mailto:Sigrid.gerdas@hotmail.com
mailto:Sigrid.gerdas@hotmail.com
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Etisk reflektion 

I projektet utfördes en journalgenomgång innehållande känsliga data som sedan registerfördes. 

Endast nödvändiga data samlades in och samtliga uppgifter kommer raderas vid projektets slut. 

Registret har enbart legat på infektionsklinikens interna server som kräver specifik behörighet 

för åtkomst. 

 

Arbetets syfte är att belysa vikten av en korrekt journalmärkning med antibiotikaöverkänslighet 

så att patienter utan en verklig allergi förblir omärkta och de med verklig allergi tas på större 

allvar. Det föreligger ingen risk för identifiering av inblandade patienterna men däremot en 

stor nytta för inblandade.  Inga journaler att ändras men förhoppningen är att resultatet kan leda 

till ändrade rutiner. Det medför att patienter får rätt antibiotikum, färre biverkningar och mindre 

risk för resistenta bakterier som VRE, MRSA och Clostridium difficile. I en värld där det ofta 

talas om ökad antibiotikaresistens finns ett stort värde av att kunna ge rätt antibiotikum och 

spara bredspektrum-antibiotika. Även för ansvariges läkare finns vinster med korrekta 

märkningar då det underlättar valet av antibiotika.  

 

Ett etiskt dilemma är att det genom studien inte finns möjlighet att undersöka om patienten har 

en verklig allergi eller inte och därmed riskerar patienten att inte få sin märkning borttagen, 

inte bli tagen på allvar om en verklig allergi existerar eller att få bredare antibiotika än 

nödvändigt.  

 

En erfaren forskare har under arbetets gång haft ett tydligt överinseende. Ingen etikprövning 

behövdes då arbetet inte ska publiceras utan är ett kvalitetsarbete på Infektionskliniken samt 

Medicinska Akutvårdsavdelningen där intyg inhämtats för att få genomföra en 

journalgranskning.  

 

 

 


