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Skin reactions pose a great challenge to the treating physician in the differential diagnosis. Cefuroxime 
with a good profile has the potential of being used as empirical therapy for a range of community acquired 
infections. The purpose of the review was to identify and assess various cases of drug eruptions caused 
by cefuroxime. The review was conducted in compliance with preferred reporting items for systematic 
reviews and meta-analyses guidelines. A total of nine case reports were included for the current systematic 
review in which the drug dose ranged from 500 mg/d to 1000 mg/d. The treatment duration varied from 
1 d to 15 d across the studies. The indications for treatment were as per Food and Drug Administration 
guidelines. The presentation of the skin reactions was found to be symmetric in nature either in the form 
of erythematous rash alone or along with inflamed erosions and oozing. There was no fatal case reported. 
In most of the cases, the reaction subsided on the withdrawal of the intervening drug. The use of multiple 
doses of cefuroxime is prone to cause drug eruptions. Further research is necessary to understand the 
occurrence of reaction to prevent misdiagnosis of such reactions. Patients on antibiotics should be subjected 
to counseling on discharge regarding the occurrence of adverse drug reactions for better patient safety and 
qualitative care.

Key words: Cefuroxime, immunology, pharmacokinetics, drug eruption

Cefuroxime is a broad-spectrum antibacterial agent, 
which is found to be effective in treating various 
infectious diseases[1]. Its pharmacokinetic profile 
provides a well-tolerated, twice-daily dosage regimen 
for providing better patient compliance[2]. Cefuroxime 
is a well-behaved and well-tolerated antibiotic with 
the potential of being used as an empirical therapy to 
treat a wide range of community-acquired infections, 
such as infections of the lower and upper respiratory 
tract, urinary tract, skin, and soft tissue[3]. In the year 
1997, the drug was permitted by the Food and Drug 
Administration (FDA) in the treatment of respiratory 
tract infections due to its beneficial antibacterial 
activity. Being a second-generation cephalosporin, it 
covers an extensive range of both gram-negative and 
gram-positive bacteria, especially targeting organisms 
like gram-positive cocci and bacilli[4]. Effective 
treatment and ease of administration increased the 
use of cefuroxime regimen[5]. Based on the literature 
evidence, the incidence of Adverse Drug Reactions 
(ADR) occurring due to cefuroxime was noted to be  
2.5 % of which the majority of the cases were found 

to be Gastrointestinal (GI) in nature followed by 
cutaneous reactions[6]. The nature of the cutaneous 
reaction is indistinguishable and poses a great 
challenge to the treating physician in the differential 
diagnosi[7]. The clinical presentation of drug eruptions 
can vary from mild maculopapular rashes to severe 
cutaneous ADRs, which may include drug-induced 
hypersensitivity reactions and also fatal reactions 
like Toxic Epidermal Necrolysis (TEN) and Stevens-
Johnson Syndrome (SJS)[8]. Many drugs may induce 
SJS or TEN, some of which are infrequently prescribed 
and others that are widely used[9]. Cefuroxime is used 
commonly in a range of community-acquired infections 
and has been shown to develop cutaneous reactions in 
certain patients. Even though the reactions were not 
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predictable, the withdrawal of drugs remains to be the 
superior choice for the treating physician[10]. There is no 
specific therapeutic option for the treatment of severe 
cutaneous reactions, whereas systemic corticosteroids 
serve as the gold standard of treatment. Corticosteroids 
act as the non-specific immunosuppressant to decrease 
the reaction progression in an individual[11]. The current 
review aimed to identify the various drug eruptions 
caused due to cefuroxime.

MATERIALS AND METHODS

Sources of data and search:

A systematic review was carried out in accordance with 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines[12]. Literature 
search was conducted from inception till May 2019 and 
was performed in PubMed, Ovid Medline and Scopus 
databases using the keywords “Cefuroxime” and “Drug 
eruption.” Use of Medical Subject Headings (MESH) 
along with relevant Boolean operators were utilized 
to build an appropriate search strategy. The literature 
search was conducted with restrictions on the English 
language. For additional records, the reference list of 
the included studies was screened manually as well.

Study selection:

The studies were screened based on the following 
criteria which were included in the review: Case report 
and case series; patients who developed drug eruptions; 
route of administration: Intravenous (IV) or oral 
cefuroxime. Based on the inclusion criteria, reviewers 
1 and 2 had individually screened for potentially and 
relevant article titles along with its abstract. Full-text 
articles were also retrieved when needed. In all stages 
of the study selection, the authors were individually 
involved. Disagreements between the reviewers were 
resolved through discussion.

Data extraction and assessment of quality:

Two reviewers were self-reliantly involved in 
the process of data extraction. All the necessary  
information was tabulated in an excel sheet. The 
included studies were set identifiers based on the author 
and year of publication. Data regarding age, gender,  
the onset of action, route of administration and  
diagnosis were extracted accordingly. For this review, 
a previously applied tool, the Newcastle–Ottawa 
Scale (NOS), was used to evaluate the risk of bias 
(methodological quality) of case reports[13] and other 
relevant content[14-18]. The modified tool had eliminated 

items from the NOS that relayed to comparability, 
adjustment and retrieved items concerning selection, 
representativeness of cases based on individual 
outcomes and exposures. The tool comprised of 5 items, 
each needing a two-fold response to specify whether 
bias was expected and these items were practical to 
single-arm studies. We measured the quality of the 
study as ‘good’ when all five criteria were satisfied, 
‘moderate’ when four were contented, and ‘poor’ 
when three or less were accomplished. The causality 
assessment of individual reports was carried out using 
Naranjo’s Sclae, World Health Organization (WHO) 
probability scale and the severity using Hartwig scale 
unless mentioned in the studies. Preventability for 
the included case reports was done using Schumock 
and Thornton scale[19-22]. The categorical data were 
represented descriptively and continuous data were 
represented as mean and standard deviation.

Through various electronic databases, a literature 
search was conducted, which resulted in a total number 
of 298 case reports, among which 16 case reports were 
excluded as duplicates. Upon screening further for 
titles and abstracts, 181 articles were excluded based on 
diagnosis and the design of the study. A sum of nine case 
reports was included for the current systematic review 
based on the inclusion criteria[23-31]. Out of the nine 
included case reports, one study was found to be a case 
series of various antibiotics causing Baboon syndrome. 
The screening process is concisely represented in fig. 1.

Characteristics of included studies:

The publication date of the included studies ranged 
from 2000 to 2015. The study characteristics are 
represented in Table 1. The quality of studies was rated 
to be moderate. There were no criteria to judge the 
selection bias, which was not available from the tool. 
Three of the studies failed to report vital information  
on differential diagnosis in the individual case reports. 
The questions utilized to measure the risk of bias and 
the risk of bias graph have been depicted in Table 2. The 
patients that were included in the study had a mean age 
of (54.62±18.15) y, which comprised of 6 females and 
two males. One of the studies reported an occurrence of 
reaction in a male newborn. In most of the studies, the 
favored route of administration was oral rather than IV. 
The onset of drug eruption was estimated to be ranging 
between 2-8 d from the day of administration. 

Indication for administration:

In the included studies, the dose ranged from 500 mg/d to 
1000 mg/d. The treatment duration varied from 1-15 d. 
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 N = 181  

Cases excluded based on 
Disease and Study design

Fig.1: PRISMA flow chart

S. No. Author Country Type of skin reaction Drugs involved

1 Akman et al.[23] Turkey Systemic hypersensitivity reaction Cefuroxime

2 Butler et al.[24] California Postcoital allergic reaction Cefuroxime

3 Grgurevic et al.[25] Croatia Toxic epidermal necrolysis Cefuroxime

4 Hossain et al.[26] Bangladesh Congenital fixed drug eruption Cefuroxime

5 Montero et al.[27] Spain Cutaneous pustular leukocytoclastic 
vasculitis Cefuroxime

6 Pastuszczak et al.[28] Poland IgA bullous dermatosis Cefuroxime

7 Saeed et al.[29] UK Purpuric and erythematous macular 
rashes Cefuroxime

8 Sahoo et al.[30] India Reddish-brown colored erythema Cefuroxime

9 Wolf et al.[31] Israel Symmetric erythematous rash Cefuroxime

TABLE 1: STUDY CHARACTERISTICS

S. No. Author
Question 1 Question 2 Question 3 Question 4 Question 5

Risk of Bias
Y N Y N Y N Y N Y N

1 Akman et al.[23] Low Low Low High Low Moderate

2 Butler et al.[24] Low Low High Low Low Moderate

3 Grgurevic et al.[25] Low Low Low High Low Moderate

4 Hossain et al.[26] Low Low High Low Low Moderate

5 Montero et al.[27] Low Low Low High Low Moderate

6 Pastuszczak et al.[28] Low Low High Low Low Moderate

7 Saeed et al.[29] Low Low Low High Low Moderate

8 Sahoo et al.[30] Low Low Low High Low Moderate

9 Wolf et al.[31] Low  Low  Low   High Low  Moderate

TABLE 2: TOOL FOR RISK OF BIAS ASSESSMENT OF INCLUDED STUDIES

Note: 1: Did the patient(s) represent the whole case(s) of the medical centre?; 2: Was the diagnosis correctly made?; 3: Where other 
important diagnoses excluded?; 4: Were all important data cited in the report? and 5: Was the outcome correctly ascertained?
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The indication for treatment was as per FDA guidelines. 
Among the included studies, IV administration was 
seen in only one study[29]. The prescribed dose was 
mostly indicated for urinary tract and upper respiratory 
tract infections. The occurrence of the reactions was 
independent of the treatment duration. In two of the 
studies, the drug transfer was observed to be through 
semen and placenta, respectively[24,26]. Even though 
sparse data existed regarding the transmission of the 
drug, the identified reports serve as an awareness to the 
prescribing physicians. The indications of treatment 
have been descriptively presented in Table 3.

Clinical presentation and severity:

The clinical presentation of drug eruptions varied 
between the cases. One of the included studies  
presented with TEN with granulocytopenia identified to 
be severe and life-threatening when compared to other 
cases. The report also included a post-coital allergic 
reaction caused due to the transfer of drugs through 
body fluids during sexual intercourse. In another 
report, we found a reaction of congenital fixed drug 
eruption, which was precipitated through the placental 
transmission. The presentation of the skin reactions was 
found to be symmetric in appearance either in the form of 
erythematous rash alone or along with inflamed erosions 
and oozing[27,28,31]. Mild to moderate skin reactions in 
the form of purpuric rashes were also observed among 
the included patients. Individual causality assessments 
were undertaken for all the included studies using the 
Naranjo’s causality assessment scale which classified 
the drug reactions as probable for seven studies and 
possible for the other two studies[26,30]. The WHO 
probability scale assessment showed that eight studies 
were classified as probable ADRs whereas one ADR  
was found to be unclassifiable. The severity of the 

reactions were assessed using Modified Hartwig and 
Siegel scale, which categorized one ADR as severe[25] 
and the rest as moderate. Preventability for the included 
case reports was done using Schumock and Thornton 
scale, which categorized the ADRs as not preventable. 
The included studies classified the ADRs as not 
predictable. 

Treatment pattern:

Based on the included studies, we observed that IV 
or intramuscular corticosteroids used in combination 
with topical corticosteroids were the preferred choices 
of treatment. Oral or IV antihistamines were also used 
as add-on therapy depending on the severity of the 
skin rashes and the presence of itching. There were no 
cases of mortality in the reported cases. In most of the 
cases, the reactions subsided on the withdrawal of the 
intervening drug.

The current systematic review identified nine case 
reports which focused on cefuroxime induced drug 
eruptions in various subsets of patients. In the included 
case reports, the drug was administered as per the 
labeled indications. In all the cases, the reaction 
subsided on the withdrawal of the drug. The reactions 
were managed with symptomatic treatments. The peak 
effect of cefuroxime was found to be within 2-3 h after 
the oral dose and 2-3 min after an intravenous dose. 
The average duration of action 4-8 h makes it an easier 
drug to administer[32]. In order to classify a type of drug 
allergy presented by the individual patients, the Gell 
and Coombs classification of human hypersensitivity 
can be applied. The classification comprises type I 
(Immunoglobulin E (IgE)-mediated), type II (cytotoxic), 
type III (immune complex) and type IV (cellular 
mediated). It is said that cellular immune mechanisms 
are responsible for mediating delayed hypersensitivity 

S. No. Author Age Gender Route of 
administration Dose Treatment 

duration Diagnosis

1 Akman et al.[23] 30 Female Oral NR NR Acute tonsillitis

2 Butler et al.[24] 38 Female Oral 500 mg×2 od 7 d Acute bronchitis

3 Grgurevic et al.[25] 73 Female Oral 500 mg×2 od 10 d Urinary tract infection

4 Hossain et al.[26] Newborn Male Oral 750 tid 3 d Urinary tract infection

5 Montero et al.[27] 66 Female Oral 500 mg×2 od 15 d Urinary tract infection

6 Pastuszczak et al.[28] 37 Female Oral NR NR Rhinosinusitis

7 Saeed et al.[29] 84 Female Intravenous 500 mg×2 od 1 d Acute diverticulitis

8 Sahoo et al.[30] 47 Male Oral 500 mg×2 od 10 d Upper respiratory 
tract infection

9 Wolf et al.[31] 62 Male Oral 250 mg×2 od 2 d Upper respiratory 
tract infection

TABLE 3: TREATMENT INDICATION

Note: Od: Once daily; Tid: Thrice in a day and NR: Not Reported
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type IV reactions. Adverse reactions of cefuroxime are 
associated with the involvement of central nervous 
system, transient hematological changes, and renal 
toxicity[33]. Cutaneous reactions in the form of erythema 
multiforme, urticaria, angioedema, pustular eruptions, 
exanthema, pruritus, glossitis, fixed drug eruptions, 
oral ulceration and vaginitis are not detected much 
often[34]. The beta-lactam ring present in cephalosporins 
is known to cause a certain degree of instability in 
the cephalosporin molecule. This ring opens up to 
conjugate with proteins and later becomes a hapten and 
immunogenic, which further induces a delayed type of 
hypersensitivity[35]. Other observed features of delayed-
type hypersensitive reactions include keratinocyte 
necrosis, papillary dermal edema, moderate spongiosis, 
focal and minimal exocytosis of cells overlying 
the inflamed dermal papillae in the epidermis[36].  

As reported in our studies, the reactions were less 
severe except for a report where the patient had 
developed TEN[35]. A vigilant review should be 
thoroughly completed to determine if the patient has 
had any previous reactions of hypersensitivity to either 
cephalosporins and penicillins or any other antibiotics 
before instituting the therapy with cephalosporin 
antibiotics. If any antibiotic belonging to cephalosporins 
is to be given to a patient with penicillin-sensitivity, 
it must be implemented with caution because of the 
occurrence of cross-hypersensitivity among beta- 
lactam antibiotics. This type of reaction has been 
documented and perhaps might occur among 10 % 
of patients who have a history of allergy to penicillin. 
Based on the structure of the side chains, the cross-
reactivity between a cephalosporin and other beta-
lactam antibiotics can be partially explained. The 
test dosing for cephalosporins can be continued by 
administrating a minimal dose of the drug, which 
is expected to be less than the expected dose that 
would pose a severe reaction. Following this, the 
current strategy can be valuable in guiding therapeutic 
choices in the future. Among patients who have come 
across a previous allergic reaction to penicillin, skin 
testing is found to be helpful where an indication of 
cephalosporins is necessary. The patient may not be at 
an increased risk of reactions to cephalosporins if the 
skin test is found to be negative. Unlike the tests for 
penicillin-allergic skin reactions, the development of 
tests for skin allergy due to cephalosporins still remains 
obscure. Sparse predictive values were observed on 
skin reaction testing using the native drug alone[37]. 
In a few instances, standardization of skin testing for 
cephalosporin allergy has been failed as the diagnosis 

of severe allergic reaction were not identified well 
enough. Skin testing prior to administration of the 
medication and to understand the role of IgE antibody 
testing to cephalosporin or any other class of antibiotics 
remain uncertain[38]. The test dosing along with titrated 
doses could be measured as an alternative method to 
obtain the finest results. A detailed history through a 
review of medication records trailed by significant 
clinical examinations can help to guide therapeutic 
decisions for improving patient care[39]. The diagnostic 
approaches that are currently available such as IgE, 
skin prick test and skin patch test show a significant 
percentage of non-diagnostic results. The application 
technique of the skin patch test is simple and consists 
of applying a small amount of dilution of the test 
substance, which is usually referred to as the allergen 
reactogenicity onto the patient’s whole skin surface for 
a 48 h time period under bandage occlusion. In order to 
obtain an optimal bioavailability, the following factors 
that must be considered include the applied penetration 
ability of the molecule's strong allergen, its dose and 
concentration, the transport vehicle that was used, the 
type of occlusion patch and exposure. Based on the 
morphological criteria, the results of the patch test can 
be determined but the readings must be interpreted 
comprehensively. This also includes the patient's 
clinical observations and exposure assessment and the 
patient’s medical history[40]. Appropriate measures must 
be taken for the implementation of effective testing and 
accurate diagnosis of the ADR to prevent differential 
diagnosis. In certain cases, the reactions were presented 
after a prolonged duration, which made it difficult for 
the treating physician to identify the causative drug. 
Desensitization techniques to cephalosporins among 
patients who are at higher risk could be considered, 
but this procedure is yet to be standardized and the 
experience of implementation of this procedure is found 
to be limited. It can be considered for those patients 
who have experienced a life-threatening reaction to 
penicillin or other cephalosporins.

This study had its own limitations. The search was 
restricted to the English language, which might have 
excluded significant cases that might have added to 
the current review. Since the study planned to identify 
case reports, sparse information was available. Further 
inclusion of trials and observational studies should be 
considered to report the relative significance. Overall, 
the study collectively portrayed the drug reactions in 
various populations with different ethnicities, which 
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could serve as a useful tool for the treating physicians 
before prescribing the drug. 

CONCLUSION

This review highlights the pattern of drug eruptions 
caused by multiple doses of IV or oral cefuroxime in 
various populations. In most of the cases, the causality 
assessments of the reactions were categorized as 
probable. The study suggests that there is a need for 
antibiotic sensitivity testing before the administration 
of antibiotics that are known to cause severe reactions, 
which can be fatal if not identified. Further research is 
necessary to understand the occurrence of reaction to 
prevent misdiagnosis. Patients on antibiotics should be 
counseled upon discharge regarding the occurrence of 
adverse reactions for better patient safety and quality 
care.
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