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Background: Patients allergic to antibiotics are at higher risk of receiving treatment with 
a broader spectrum, more harmful, and expensive agents. The aims of this study were (1) to 
assess the quality of documentation of antibiotics allergies in the electronic medical records 
(EMR) in a Pediatric tertiary care setting, and (2) to determine the validity of physicians’ 
decision to hold antibiotics prescriptions.
Methods: This is a retrospective cohort study at King Abdullah Specialized Children 
Hospital, Riyadh, Saudi Arabia. A review of the EMR and all Adverse Drug Reaction 
(ADR) reports of pediatric patients 1–14 years old, with a documented allergy to antibiotics 
from June 2016 until June 2019. The quality of documentation of antibiotics allergy was 
assessed based on the presence of four parameters: 1) allergy alert notification, 2) allergy 
severity classification, 3) setting notes, and 4) symptoms’ description. In addition, all 
physicians’ reports of allergy to antibiotics were cross-classified according to their corre-
sponding ADR reports, and the validity of physicians’ documentation of allergy was 
assessed.
Results: Of a total of 105 Pediatric patients’ EMR, documentation of antibiotics allergy was 
available in 98 (93.3%), with the presence of symptoms description (83%), allergy notes 
(87%), severity (67%), and signs of alert (50.8%). Overall documentation quality was good 
for only 23.5% of patients, while it was poor for 35.7%. Physicians’ documentation of 
antibiotics allergy was 0.82 sensitive [with 0.18 risk of allergy] and 0.60 specific [with 0.40 
unnecessary restrictions of prescriptions]. Of all children with possible/actual allergies, only 
38.9% were referred to the immunology clinic.
Conclusion: The quality of documentation of antibiotic allergy in children and the validity 
of physicians’ decisions are less than satisfactory. Therefore, improving communications 
between all healthcare providers regarding patients’ allergy status and follow-up for further 
assessment of the reaction is recommended to improve patient care.
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Background
Drug allergy is an atypical drug reaction that over-stimulates the immunological 
response to any medication.1,2 Drug allergy appears most commonly with antimi-
crobial medicines. Patients allergic to antibiotics are at higher risk of receiving 
treatment with a broader spectrum or more harmful and expensive agents.3 

Generally, true allergies are uncommon; most reported drug allergies are infusion- 
related adverse drug reactions.4
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Entering incomplete or inaccurate information in the 
patient’s record about drug allergy results in poor allergy 
documentation, which could lead to misinterpretations 
causing several unnecessary medical errors,5 in addition, 
it will deprive the patient of the benefits of some of these 
medications. Thus, improving the documentation of drug 
allergies in patients’ medical records by assuring com-
plete and comprehensive information would be 
a reasonable approach to avoid such errors.6,7 To achieve 
full documentation, it is advised that all healthcare staff 
contribute to identifying the nature and severity of any 
occurring reactions associated with drug allergies or 
adverse drug reactions. Allowing better communications 
between patients and the medical staff is vital in reach-
ing a more comprehensive conclusion of the causality 
relationship between drugs and their allergies.8

Although new options for allergy and adverse drug 
reactions documentation like digital and electronic forms 
have been introduced, they are still not devoid of docu-
mentation errors. Therefore, it is important to spread 
knowledge and encourage understanding of the limitations 
and benefits of such options.9 For example, 8% and 13% 
of inpatient and outpatient medication errors, respectively, 
were caused by patients receiving a medication to which 
they had a known allergy.5,10 However, with computerized 
physician order entry (CPOE), the rate of known allergy 
errors decreased by 56%.11

In a previous study to assess the quality of allergy 
documentation, 250 patients were interviewed, and only 
95 of them had an actual allergic reaction, 20 (21%) of 
documents were complete, 55 (58%) were partially fin-
ished, and 20 (21%) were incomplete. Of the 20 papers 
categorized as incomplete, 18 had no information recorded 
about their allergy status, neither in drug charts nor in 
medical records.12 To the best of our knowledge, there 
are no studies to assess the quality of documentation of 
drug allergies in pediatric patients in a Saudi medical care 
setting. Thus, our aim in this study is to evaluate the 
practice of antibiotic allergies documentation in the elec-
tronic medical records (EMR) and determine the validity 
of physicians’ decisions to hold antibiotics prescriptions.

Methods
Study Design
A retrospective cohort study of pediatric patients from 1 to 
14 years with a reported allergy to antibiotics was 

conducted to collect data on the documentation of allergy 
to antibiotics.

Study Setting
This study was conducted at King Abdullah Specialized 
Children Hospital (KASCH), Riyadh, Saudi Arabia. 
KASCH is a tertiary pediatric hospital in Riyadh, Saudi 
Arabia, with a total capacity of 552 beds. The hospital 
policy states that the physician must report the drug allergy 
in the Safety Reporting System (SRS). Therefore, in many 
cases, the physician will flag the patient as allergic to this 
medication. Then, the Medication Safety Officer (MSO) 
must send it to the clinical pharmacist for evaluation. The 
clinical pharmacist will evaluate the drug allergy based on 
the reported incident in the EMR and, if necessary, will 
interview the bedside nurse for more details, then will 
apply the criteria of the Naranjo scale to recommend the 
appropriate action and whether to agree or disagree to flag 
the patient as allergic to the medication. Based on the 
pharmacist’s assessment, MSO will take the appropriate 
action. The hospital policy mandates the clinical pharma-
cist to evaluate any ADRs generated by the Safety 
Reporting System (SRS). However, a lack of communica-
tion and feedback between physicians, pharmacists, and 
medication safety officers leads to discrepancies between 
the recommendation of the clinical pharmacist and the 
physician’s action of the allergy status.

Study Subjects
This study included pediatric patients aged 1 to 14 years, 
with a reported antibiotic allergy, from June 2016 until 
June 2019.

Data Collection
A review of the EMR and all Adverse Drug Reaction 
(ADR) reports, from June 2016 until June 2019, was 
conducted for pediatric patients from 1 to 14 years with 
a documented allergy to antibiotics to collect data on the 
documentation of allergy to antibiotics.

Assessment of the documentation was done by com-
paring its quality in the EMR with the ADR reports. 
Documentations were assessed based on the presence 
of the following four parameters: (1) allergy alert notifi-
cation, (2) allergy severity classification, (3) setting 
notes, and (4) symptoms description. Symptoms’ 
description was considered to be present only if it was 
complete. It was considered complete when it was 
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indicative of an informative illustration about the dura-
tion and severity of the symptoms and the management 
that was performed to resolve the symptoms. Based on 
these parameters, for the flagged patients, documentation 
was considered good if it had all four parameters 
recorded, fair if it had three parameters and poor if it 
had ≤2 parameters. For the non-flagged patients, the 
evaluation of ADRs was based on the last two para-
meters: setting notes and symptoms description, so it 
was considered good if both were present and immedi-
ately poor if one was missing. The research team devel-
oped such criteria for quality assessment internally as we 
are not aware of any published tools for quality 
assessment.

Results
A total of 105 pediatric patients were included in this study; 
sixty-five (61.90%) were males. The mean age of the 
patients was 6.93±3.89 years. Documentation of allergy to 
antibiotics was available in 98 (93.3%) of patients. 
Specifically, documentation existed in the records of the 
majority of patients for symptoms (83%) and allergy notes 
(87%). In comparison, it existed for severity and alert signs 
in only 67% and 41% of patients’ records, respectively. 
Overall, the documentation quality was good for only 
23.5% of patients, while it was poor for 35.7%. Naranjo 
score was available for 82 patients. The majority (56, 
60.8%) had the score of 5–8 (doubtful/probable), while 36 
(38%) had a score of 1–4 (possible/definite). Flagging was 
reported for 63 patients, while pharmacist decision was 
available for 56 (57.1%) patients, Table 1.

Table 2 showed high sensitivity (0.82), with ten patients 
wrongly documented as not allergic (0.18 false negatives). 
Those are at risk of being given a drug that might provoke an 
anaphylactic reaction. Although the allergy information was 
available in their medical records, those patients were not 
flagged, emphasizing the importance of supporting physi-
cians with pertinent information. Meanwhile, the table 
showed moderate specificity (0.60), with 17 patients 
wrongly documented (flagged) as being allergic to a drug 
(0.40 false positives). Those patients could be denied poten-
tially effective or lifesaving medicine.

Concerning the referral to the immunology clinic, most 
patients (70, 76.1%) had no referral notes or recommenda-
tions to follow-up, and less than one-fourth (22, 23.9%) 
had immunology referral notes. Those constituted 38.9% 
of patients whose Naranjo scale was possible/definite, 

Table 1 Antibiotics Allergy Documentation Among Children at 
King Abdullah Specialized Children Hospital

No. %

Gender (n=105)

Male 65 61.9

Female 40 38.1

History of drug allergy (n=105) 33 31.4

Antibiotics allergy documentation (n=105) 98 93.3

● Signs of alert 40 40.8
● Allergy symptoms 85 86.7

● Allergy note 81 82.7

● Severity 66 67.3

Quality of documentation (n=98)

● Poor (≤2 points) 35 35.7
● Fair (3 points) 40 40.8

● Good (4 points) 23 23.5

Naranjo score (n=82)

● Doubtful/probable allergy 56 60.8

● Possible/definite allergy 36 39.2

Physicians’ decision to hold prescriptions(n=105) 63 60.0

Pharmacist decision to hold prescriptions (n=98) 56 57.1

Referral to immunology clinic (n=92) 22 23.9

Note: Figures in the table are for the available data only.

Table 2 Validity of Physicians’ Decision to Hold Antibiotics 
Prescriptions

Physician’s’ Decision in EMR Pharmacist Decision 
in ARD Report

Total

Yes No

Yes 46 17 63
No 10 25 35

Total 56 42 98

Notes: Sensitivity = 46/56 = 0.82, FN= 0.18 [risk of allergy], Specificity = 25/42 = 
0.60, FP= 0.40 [unnecessary restriction of prescriptions], Positive predictive value = 
46/63 = 0.73, Negative predictive value = 25/35 = 0.71, kappa=0.45, p<0.001.

Table 3 Referral to Immunology Clinic and Severity of Allergy 
Based on Naranjo Scale

Severity of Allergy to Antibiotics Referral to Immunology 
Clinic

Yes No

No(%) No(%)

Doubtful/probable 8 (14.3) 48 (85.7)
Possible/definite 14 (38.9) 22 (61.1)

Total 22 (23.9) 70 (76.1)
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compared to only 14.3% of patients whose Naranjo scale 
was doubtful/probable (x2=7.29, p=0.007), Table 3.

Discussion
In this study, we aimed to assess the practice of documen-
tation of drug allergies in the EMR and the accuracy of the 
physicians’ decisions. Our review of the medical records 
demonstrated that the majority have poor allergy docu-
mentation, with good documentation for only 23.5% of 
patients. These findings were similar to the findings of 
a pilot study12 that reported missing information in 
EMR. In addition, several patients with several drug aller-
gies had only one of their allergies documented.2 In a pilot 
study of 55 patients who were introduced to drug allergy 
clarification (DAC) Standardized Questionnaire,13 54.5% 
(n=30) of those patients were classified as either having 
drug allergies or drug intolerance, and at least one incon-
sistency between EMR documentation and interviews was 
found in 29 patients; with no illustration on the details of 
allergy. In our study, documentation of allergy to antibio-
tics was available in 98 (93.3%). Documentation existed in 
the records of the majority of patients for symptoms’ 
description (83%) and allergy notes (87%). In comparison, 
it existed for severity and allergy notes in only 67% and 
41% of patients’ records, respectively. Such poor docu-
mentation or lack of information would result in unneces-
sary medical errors and avoidance of beneficial therapies.

Most clinicians and nurses are mixing up between drug 
allergies and side effects. Documenting adverse antibiotic 
reactions as true allergy is associated with negative con-
sequences and deprives patients of the best selection of 
antibiotics. This was shown in a previous study,3 manifest-
ing that Penicillin-allergic children have increased comor-
bidities, more extended hospital stays, and greater 
hospitalization expenses.3

Although hospital policy mandates the clinical pharma-
cist to evaluate any ADRs generated by the Safety 
Reporting System (SRS), there was a discrepancy between 
the recommendation of clinical pharmacist and physician’s 
action of the allergy status. This inadequate documentation 
could lead to inappropriate prescribing and unnecessary 
avoidance of beneficial therapies. Our study revealed that 
17 patients were wrongly documented (flagged) as allergic 
to a drug (0.40 false positives). Those patients could be 
denied potentially effective or lifesaving medicine, with 
a modest specificity of 0.60. Meanwhile, ten patients were 
wrongly documented as not allergic (0.18 false negatives), 
with a high sensitivity of 0.82. Those are at risk of being 

given a drug that might provoke an anaphylactic reaction. 
This finding was in agreement with the findings of two 
previous studies, where 8% and 13% of inpatient and 
outpatient medication errors, respectively, were caused 
by patients receiving a medication to which they had 
a known allergy.5,10 Although the allergy information 
was available in their medical records, those patients 
were not flagged, emphasizing the importance of support-
ing physicians with pertinent information. The sensitivity 
of flagging allergic patients to antibiotics was relatively 
high (0.82), while the specificity was low (0.60), resulting 
in unnecessary restrictions of prescriptions. Our explana-
tion for this finding is the lack of communication between 
physicians, pharmacists, and medication safety officers.

According to the Allergy Status Identification and 
Documentation policy in the Ministry of National Guard- 
Health Affairs (MNG-HA), it is suggested that patients with 
actual allergic reactions are to be seen by immunologists. In 
the present study, the Naranjo score was available for 82 
patients. The majority (56, 60.8%) had a score of 5–8 (doubt-
ful/probable), while 36 (38%) had a score of 1–4 (possible/ 
definite). However, only 22% of the patients were referred to 
follow up with an immunologist. Of the 82 (78%) cases that 
had no referral, 21 cases had the Naranjo score of 1–4 
(Possible), 44 cases had the Naranjo score of 5–8 (Probable), 
and 1 case had a Naranjo score of >9 (Definite). Improving 
communications between all healthcare providers regarding 
patients’ allergy status and follow-up for further assessment of 
the reaction is necessary to improve patient care.

Limitations
This study has some limitations that should be highlighted. 
First, this is a retrospective chart review of EMRs, which 
might be a limitation due to the likely incomplete and 
inaccurate documentation. Second, this is a single-site 
study with a small sample size that would not generalize 
the study’s conclusion. Third, we came up with our para-
meters to evaluate documentation of allergy to antibiotics 
based on our best judgment choice, as no previous para-
meters were used or validated for such measurement.

Conclusion
Doctors’ decisions about allergies to antibiotics and their 
documentation are not up to par. Proper documentation of 
drug allergies in pediatric patients results in better care and 
an appropriate selection of antibiotics. Improved commu-
nication between all healthcare providers regarding 
patients’ allergy status and follow-up for further 
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evaluation will enhance patient care. Other prospective 
studies with interventional educational programs are 
needed.
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