
J Rep Pharm Sci. January-December 2025; 13(1): e166712 https://doi.org/10.5812/jrps-166712

Published Online: 2025 December 13 Research Article

Copyright © 2025, Shahraki Ghadimi et al. This open-access article is available under the Creative Commons Attribution 4.0 (CC BY 4.0) International License

(https://creativecommons.org/licenses/by/4.0/), which allows for unrestricted use, distribution, and reproduction in any medium, provided that the original

work is properly cited.

How to Cite: Shahraki Ghadimi Z, Soleimani G, Ghafari N. Clinical Spectrum and Drug Allergy Patterns in Children Presenting with Skin Rashes: A Hospital-

Based Pharmacovigilance Study. J Rep Pharm Sci. 2025; 13 (1): e166712. https://doi.org/10.5812/jrps-166712.

Clinical Spectrum and Drug Allergy Patterns in Children Presenting

with Skin Rashes: A Hospital-Based Pharmacovigilance Study

Zahra Shahraki Ghadimi 1 , * , Gholamreza Soleimani 2 , Nader Ghafari 3

1 Department of Pediatrics, Clinical Immunology Research Center, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran
2 Children and Adolescents Health Research Center, Research Institute of Cellular and Molecular Sciences in Infectious Diseases, Zahedan
University of Medical Sciences, Zahedan, Iran
3
 Zahedan University of Medical Sciences, Zahedan, Iran

*Corresponding Author: Department of Pediatrics, Zahedan University of Medical Sciences, Zahedan, Iran. Email: hosnie.sh@gmail.com

Received: 1 October, 2025; Revised: 24 October, 2025; Accepted: 21 November, 2025

Abstract

Background: Drug allergies are a significant cause of skin rashes in children, influencing treatment approaches and

outcomes. However, data on causative agents and clinical patterns in the Middle East, particularly Iran, are limited.

Objectives: This hospital-based cross-sectional study evaluated drug history and patterns of allergic reactions in children with

suspected cutaneous adverse drug reactions (CADRs) at a hospital in Zahedan, Iran.

Methods: In this cross-sectional study, 210 pediatric patients with suspected CADRs were enrolled between January 1 and

December 31, 2023. Data on demographics, drug history, clinical manifestations, and family allergy history were collected using

a structured questionnaire and medical record review. The Naranjo algorithm was applied for causality assessment. Data were

analyzed using IBM SPSS Statistics for Windows, Version 26.0. Descriptive statistics and chi-square tests were used; a P-value <

0.05 was considered significant.

Results: The mean age was 7.1 ± 4.3 years, with 51% males and 49% females. A history of drug exposure preceding rash onset was

reported in 82.2% of cases. Antibiotics (32.2%) and anticonvulsants (27.8%) were the most common triggers, followed by

nonsteroidal anti-inflammatory drugs (NSAIDs, 10%) and herbal medicines (12.2%). Urticaria/angioedema (45.5%) and

maculopapular rash (30%) were the predominant clinical presentations. A family history of drug allergy was present in 43% of

cases. Urticaria/angioedema was significantly more common in boys (P = 0.01), while maculopapular rash and anticonvulsant

reactions were more frequent in girls (P = 0.03 and P < 0.001, respectively).

Conclusions: Antibiotics and anticonvulsants are the principal causes of CADRs in children, with urticaria/angioedema being

the most prevalent presentation. The high prevalence of herbal medicine reactions and family history of drug allergy

underscores the need for meticulous evaluation and cautious prescribing. These findings highlight the importance of enhanced

pediatric pharmacovigilance systems to improve drug safety.
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1. Background

Drug allergies represent a growing concern in

pediatric healthcare, accounting for 5 - 10% of all adverse

drug reactions and affecting morbidity, treatment

complexity, and overall patient safety (1). Cutaneous

adverse drug reactions (CADRs) are the most frequent

manifestations of drug allergy and may include

urticaria, maculopapular eruptions, angioedema, and

purpura, among others (2). The severity of these

reactions varies widely, ranging from mild rashes to life-

threatening conditions such as Stevens-Johnson

syndrome and toxic epidermal necrolysis (3). The

underlying immunopathogenesis involves both

immunoglobulin E (IgE)-mediated mechanisms (e.g., for

urticaria) and T-cell-mediated mechanisms (e.g., for

maculopapular exanthema) (4).
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Antibiotics, especially beta-lactams, anticonvulsants

such as carbamazepine and phenytoin, and

nonsteroidal anti-inflammatory drugs (NSAIDs) are

among the most frequently implicated agents in

pediatric drug reactions (5). The use of herbal

medicines, which is common in many communities, is

an under-recognized cause of CADRs, often

complicating diagnosis due to variable composition

and lack of regulation (6).

Epidemiological patterns of drug allergies differ

among populations due to variations in prescribing

practices, genetic predisposition, and environmental

exposures (7). A family history of drug allergy is a well-

established risk factor, reflecting underlying genetic

susceptibilities (8), and is particularly relevant in

populations with unique genetic backgrounds, such as

Iran.

Incorrect labeling of drug allergies in children may

lead to avoidance of first-line therapies and has been

linked to increased antimicrobial resistance, poorer

health outcomes, and escalated healthcare costs (9).

Despite these challenges, there remains a paucity of

epidemiological data regarding drug allergy

manifestations and drug use history in pediatric

patients from Middle Eastern countries, including Iran

(10). To our knowledge, this is one of the first hospital-

based investigations of pediatric drug allergy patterns

in southeastern Iran. Conducting such studies is

essential to better understand regional variations and

improve diagnostic accuracy and management

strategies.

2. Objectives

This study aimed to investigate the prevalence,

clinical characteristics, and associated risk factors of

drug-induced cutaneous allergic reactions among

pediatric patients in Zahedan, Iran, to inform local

pharmacovigilance and pediatric prescribing practices.

3. Methods

This prospective, cross-sectional study was

conducted at the Pediatric Department of Imam Ali ibn

Abi Talib Hospital, Zahedan, Iran, from January 1 to

December 31, 2023. The study population included

children presenting with skin rash manifestations

suspected to be related to drug allergies. Children of all

ages who visited the pediatric department with skin

rashes potentially linked to drug hypersensitivity were

consecutively recruited.

A total of 245 children were screened, and 210 who

met the inclusion criteria were enrolled. This was an

observational study without a separate control group;

comparisons were made within the cohort. Patients

with rashes of confirmed non-drug causes were

excluded. These exclusions comprised patients with

signs and symptoms indicative of classic viral

exanthems (e.g., measles, rubella, varicella, or hand-foot-

mouth disease), bacterial infections (e.g., scarlet fever),

or systemic inflammatory illnesses (e.g., Kawasaki

disease). Exclusion was based on a combination of

clinical presentation, laboratory findings (such as

leukocyte count, C-reactive protein, and specific

serological or polymerase chain reaction (PCR) tests

where clinically indicated), and, when available,

response to specific non-drug therapies.

A detailed history was obtained from patients and/or

their parents or guardians using a structured

questionnaire. This included demographic information

(age, gender), history of drug exposure preceding rash

onset within 4 weeks, types of medications taken

(including specific inquiries about herbal and

complementary products), timing and characteristics of

rash onset, associated symptoms such as fever, and any

prior personal or family history of drug allergies.

Physical examinations were conducted by a trained

pediatrician to document the type and distribution of

skin lesions, including urticaria, maculopapular rash,

angioedema, purpura, and other cutaneous signs.

The diagnosis of a drug-induced rash was primarily

based on a detailed clinical history and a thorough

physical examination to establish a temporal

association between drug intake and rash onset. To

address the critical issue of excluding mimicking

conditions, particularly viral exanthems, we

implemented a rigorous clinical protocol. Patients with

signs and symptoms highly suggestive of a common

childhood infection (e.g., high fever preceding the rash,

prodromal symptoms, classic presentations of measles,

varicella, or hand-foot-mouth disease, or presence of

Koplik's spots) were excluded. Furthermore, for cases

where the clinical picture was ambiguous, necessary

laboratory investigations (such as complete blood count

and C-reactive protein) and/or specific serological or

PCR tests for suspected pathogens were performed to

rule out an infectious cause.

Causality was assessed using the Naranjo Adverse

Drug Reaction Probability Scale (11). Regarding

confirmatory allergy tests, gold-standard methods such

as drug provocation tests were not performed in this
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study due to ethical considerations. Similarly, skin tests

and in vitro tests were not routinely available or

validated for all drugs. Reactions were categorized as

immediate (onset within 1 hour to 6 hours after drug

intake) or non-immediate (onset more than 6 hours

after drug intake). In cases of polypharmacy, the culprit

drug was identified based on the detailed clinical

history and the temporal association between drug

intake and rash onset.

The study protocol was reviewed and approved by

the Ethics Committee of Zahedan University of Medical

Sciences (approval code: IR.ZAUMS.REC.1402.472).

Written informed consent was obtained from parents or

legal guardians before inclusion.

Data were entered and analyzed using IBM SPSS

Statistics for Windows, Version 26.0. Descriptive

statistics, including frequencies and percentages for

categorical variables and means with standard

deviations for continuous variables, were computed.

Inferential analyses were performed using the chi-

square test (or Fisher's exact test where appropriate) to

compare the distribution of drug types and rash

manifestations across demographic groups. A P-value of

less than 0.05 was considered statistically significant.

No imputation was performed for missing data, as all

analyzed cases had complete datasets.

4. Results

A total of 210 children were enrolled in this study. The

demographic and clinical history characteristics of the

participants are summarized in Table 1. The mean age

was 7.1 ± 4.3 years, with 51% males (n = 107) and 49%

females (n = 103). The majority of participants (82.2%; n =

173) reported a history of drug exposure preceding rash

onset.

Table 1. Demographic and Allergy History Data (N = 210)

Variables No. (%)

Gender

Female 103 (49)

Male 107 (51)

Age (y)

Under 5 84 (40)

5 to 10 67 (32)

Over 10 59 (28)

Family history of drug allergy

Yes 90 (43)

No 120 (57)

History of drug allergy in child

Yes 78 (37)

No 132 (63)

Table 2 presents the types of medications implicated

in the allergic reactions. The most frequently implicated

medications were antibiotics (32.2%; n = 68), followed by

anticonvulsants (27.8%; n = 58), NSAIDs (10.0%; n = 21),

and herbal medicines (12.2%; n = 26).

Table 2. Type of Medication Implicated (N = 210)

Type of Medication No. (%)

Antibiotics 68 (32.2)

Anticonvulsants 58 (27.8)

NSAIDs 21 (10.0)

Herbal medicines 26 (12.2)

Others  a 37 (17.6)

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drug.

a The "Others" category includes antipyretics (e.g., acetaminophen), cough

suppressants, and vitamins.

Table 3 outlines the types of skin manifestations

observed. Urticaria and angioedema were the most

frequent skin manifestations, occurring in 45.5% (n = 96)

of cases, followed by maculopapular rashes in 30.0% (n =

63), and purpura in 5.5% (n = 12).

Table 3. Type of Skin Manifestation (N = 210)

Reaction Type No. (%)

Urticaria/angioedema 96 (45.5)

Maculopapular rash 63 (30.0)

Purpura 12 (5.5)

Erythema 2 (1.1)

Other  a 37 (17.6)

a The "Other" manifestations included fixed drug eruptions, erythema

multiforme, and non-specific exanthems.

Urticaria/angioedema was significantly more

frequent among boys (68.6% of these cases, P = 0.01),

while maculopapular rashes were more commonly seen

in girls (46%, P = 0.03). A family history of drug allergy

was reported in 43% (n = 90) of participants.

Gender-specific analysis of culprit drugs revealed

that antibiotics were the most common culprit in both

groups. However, anticonvulsant-induced reactions

were significantly more common in females (40.8%, n =

44) than in males (12.2%, n = 13; P < 0.001). All analyzed

cases had complete datasets for the reported variables.
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5. Discussion

This hospital-based cross-sectional study provides a

detailed overview of the clinical patterns and drug

allergens responsible for CADRs in a pediatric

population from Zahedan, Iran. Our findings

underscore the significant burden of drug

hypersensitivity in children, identifying antibiotics and

anticonvulsants as the predominant triggers, with

urticaria and angioedema being the most common

clinical presentations. Notable findings include a high

rate of reactions to herbal medicines, a strong familial

predisposition, and significant gender-based differences

in reaction patterns.

Our results are consistent with global and regional

data. The predominance of antibiotics and

anticonvulsants aligns with longstanding evidence (5,

12). Recent multicenter pediatric pharmacovigilance

studies (2023 - 2025) have reported similar gender- and

drug-specific patterns of CADRs, reinforcing the need for

regionally tailored surveillance systems (13-19).

The significant proportion of reactions attributed to

herbal medicines (12.2%) is a critical finding,

increasingly recognized in regions with high rates of

complementary and alternative medicine use (6). Based

on parental reports, the most commonly implicated

herbal products were those frequently used in our

region for fever, respiratory symptoms, and digestive

issues, including preparations containing thyme,

chamomile, saffron, and herbal mixtures for 'cold relief '.

The allergenic potential of these products can be

attributed to several factors. First, the complex

biochemical composition of plants includes numerous

natural compounds (e.g., sesquiterpene lactones,

quinones, and pollens) that can act as haptens and

provoke immune responses. Second, and of particular

concern, is the risk of product adulteration with

undisclosed synthetic drugs (e.g., corticosteroids or

NASIDs) or contamination with pesticides, heavy metals,

or microbes (18). This underscores a pressing public

health concern and highlights the necessity for

clinicians to routinely and specifically inquire about

herbal product use during medical history-taking.

The strong familial predisposition observed (43%)

supports the growing evidence for a genetic component

in drug hypersensitivity, linked to specific human

leukocyte antigen (HLA) alleles and polymorphisms in

drug metabolism enzymes (16, 17). This genetic

susceptibility, potentially influenced by the unique

allele frequencies in the Iranian population, could

partly explain the high prevalence of anticonvulsant

reactions we observed. This finding, combined with the

high rate of personal allergy history (37%), highlights a

subgroup at markedly high risk. For these patients,

implementing structured allergy documentation

systems and considering pre-prescription screening for

high-risk drugs could reduce unnecessary avoidance of

first-line therapies and mitigate antimicrobial

resistance (17).

Our gender-specific analysis revealed that

urticaria/angioedema was more frequent in boys, while

maculopapular rashes and reactions to anticonvulsants

were significantly more prevalent in girls. Recent

immunopharmacology studies suggest that sex-based

differences in immune response, influenced by

hormonal factors and X-chromosome-related immune

genes, may underlie these patterns (15, 16). These

findings have direct implications for clinical pharmacy

and pharmacovigilance.

This study has several limitations. Its single-center

design may limit the generalizability of our findings to

other populations with different genetic backgrounds

and prescribing practices. Furthermore, the diagnosis of

a drug allergy was based on clinical assessment and the

Naranjo algorithm, as gold-standard confirmatory tests

such as drug provocation tests were not performed for

ethical and safety reasons in this clinical setting. This

methodological approach, while standard for

pharmacovigilance studies, may lead to an

overestimation of the true allergy prevalence (9, 18). We

also acknowledge the potential for recall bias due to

reliance on parent-reported drug histories. Finally, the

absence of detailed data on drug dosage, duration of

therapy, and indication, which could influence reaction

patterns and severity, is another limitation.

Despite these limitations, the findings provide

valuable baseline data that can inform multicentric,

prospective studies incorporating standardized

diagnostic algorithms and genetic testing to establish

definitive causal attributions and explore

pharmacogenomic risk factors.

5.1. Conclusions

This study supports the predominant role of

antibiotics and anticonvulsants in pediatric CADRs, with

urticaria and angioedema being the most common

manifestations. The high prevalence of reactions to

herbal medicines and the strong association with a

positive family history are critical findings that
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underscore the multifactorial nature of drug

hypersensitivity. These results emphasize the urgent

need for structured pediatric pharmacovigilance

systems, clinician training on systematic allergy

assessment, and public health initiatives focused on

herbal product safety to improve early recognition,

accurate reporting, and effective management of drug

hypersensitivity in children.

Acknowledgements

The authors thank the patients and their parents for

their cooperation and the staff of Imam Ali ibn Abi Talib

Hospital for their assistance in data collection.

Footnotes

Authors' Contribution: Z. Sh. Gh.: Study concept,

study design, manuscript editing, and literature search;

Gh. S.: Study concept, study design; N. Gh.: Data

acquisition, literature search, manuscript writing.

Conflict of Interests Statement: The authors declare

no conflict of interest.

Data Availability: Anonymized data underlying the

findings of this study are available from the

corresponding author upon reasonable request, subject

to institutional and ethical approval.

Ethical Approval: The study protocol was reviewed

and approved by the Ethics Committee of Zahedan

University of Medical Sciences, Zahedan, Iran (approval

code: IR.ZAUMS.REC.1402.472 ).

Funding/Support: The present research received no

funding/support.

Informed Consent: Written informed consent was

obtained from the parents or legal guardians of all

participants.

References

1. Berges-Gimeno MP, Alvarez-Cuesta E, Atanaskovic-Markovic M,

Attanassi M, Caffareli C, Caubet JC, et al. Drug hypersensitivity

reactions in children in clinical practice: A WAO Statement. World

Allergy Organ J. 2025;18(9):101087. [PubMed ID: 40933958]. [PubMed

Central ID: PMC12419032].

https://doi.org/10.1016/j.waojou.2025.101087.

2. Demoly P, Adkinson NF, Brockow K, Castells M, Chiriac AM,

Greenberger PA, et al. International Consensus on drug allergy.

Allergy. 2014;69(4):420-37. [PubMed ID: 24697291].

https://doi.org/10.1111/all.12350.

3. Brockow K, Garvey LH, Aberer W, Atanaskovic-Markovic M, Barbaud A,

Bilo MB, et al. Skin test concentrations for systemically administered

drugs -- an ENDA/EAACI Drug Allergy Interest Group position paper.

Allergy. 2013;68(6):702-12. [PubMed ID: 23617635].

https://doi.org/10.1111/all.12142.

4. Gomes ER, Brockow K, Kuyucu S, Saretta F, Mori F, Blanca-Lopez N, et

al. Drug hypersensitivity in children: report from the pediatric task

force of the EAACI Drug Allergy Interest Group. Allergy. 2016;71(2):149-

61. [PubMed ID: 26416157]. https://doi.org/10.1111/all.12774.

5. Hjortlund J, Mortz CG, Skov PS, Bindslev-Jensen C. Diagnosis of

penicillin allergy revisited: the value of case history, skin testing,

specific IgE and prolonged challenge. Allergy. 2013;68(8):1057-64.

[PubMed ID: 23889703]. https://doi.org/10.1111/all.12195.

6. Choudhury A, Singh PA, Bajwa N, Dash S, Bisht P. Pharmacovigilance

of herbal medicines: Concerns and future prospects. J

Ethnopharmacol. 2023;309:116383. [PubMed ID: 36918049].

https://doi.org/10.1016/j.jep.2023.116383.

7. Esmaeilzadeh H, Farjadian S, Alyasin S, Nemati H, Nabavizadeh H,

Esmaeilzadeh E. Epidemiology of Severe Cutaneous Adverse Drug

Reaction and Its HLA Association among Pediatrics. Iran J Pharm Res.

2019;18(1):506-22. [PubMed ID: 31089385]. [PubMed Central ID:

PMC6487414].

8. Elzagallaai AA, Greff M, Rieder MJ. Adverse Drug Reactions in

Children: The Double-Edged Sword of Therapeutics. Clin Pharmacol

Ther. 2017;101(6):725-35. [PubMed ID: 28295234].

https://doi.org/10.1002/cpt.677.

9. World Health Organization. The importance of pharmacovigilance:

Safety Monitoring of medicinal products. Geneva, Switzerland; 2002.

Available from: https://www.who.int/publications/i/item/10665-

42493.

10. Bangxang P, Wisuthsarewong W, Nitiyarom R. Severe cutaneous

adverse drug reactions: incidence, clinical characteristics, treatment,

and outcome in pediatric patients. Asian Pac J Allergy Immunol.

2025;43(3):550-9. [PubMed ID: 38183639]. https://doi.org/10.12932/AP-

200623-1640.

11. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A

method for estimating the probability of adverse drug reactions. Clin

Pharmacol Ther. 1981;30(2):239-45. [PubMed ID: 7249508].

https://doi.org/10.1038/clpt.1981.154.

12. Brockow K, Ardern-Jones MR, Mockenhaupt M, Aberer W, Barbaud A,

Caubet JC, et al. EAACI position paper on how to classify cutaneous

manifestations of drug hypersensitivity. Allergy. 2019;74(1):14-27.

[PubMed ID: 30028512]. https://doi.org/10.1111/all.13562.

13. Chiriac AE, Pinteala T, Chiriac A, Wollina U. Cutaneous adverse drug

reactions in children with a focus on hypersensitivity to systemic

drugs: A narrative review. Indian J Skin Allergy. 2024;3:2-11.

https://doi.org/10.25259/ijsa_14_2024.

14. Felix MMR, Kuschnir FC, Boechat JL, Castells M. Recent findings on

drug hypersensitivity in children. Front Allergy. 2024;5:1330517.

[PubMed ID: 38384771]. [PubMed Central ID: PMC10879301].

https://doi.org/10.3389/falgy.2024.1330517.

15. Klein SL, Flanagan KL. Sex differences in immune responses. Nat Rev

Immunol. 2016;16(10):626-38. [PubMed ID: 27546235].

https://doi.org/10.1038/nri.2016.90.

16. Alfares I, Javaid MS, Chen Z, Anderson A, Antonic-Baker A, Kwan P. Sex

Differences in the Risk of Cutaneous Adverse Drug Reactions

Induced by Antiseizure Medications: A Systematic Review and Meta-

https://brieflands.com/journals/jrps/articles/166712
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=450117
http://www.ncbi.nlm.nih.gov/pubmed/40933958
https://www.ncbi.nlm.nih.gov/pmc/PMC12419032
https://doi.org/10.1016/j.waojou.2025.101087
http://www.ncbi.nlm.nih.gov/pubmed/24697291
https://doi.org/10.1111/all.12350
http://www.ncbi.nlm.nih.gov/pubmed/24697291
https://doi.org/10.1111/all.12350
http://www.ncbi.nlm.nih.gov/pubmed/23617635
https://doi.org/10.1111/all.12142
http://www.ncbi.nlm.nih.gov/pubmed/26416157
https://doi.org/10.1111/all.12774
http://www.ncbi.nlm.nih.gov/pubmed/23889703
https://doi.org/10.1111/all.12195
http://www.ncbi.nlm.nih.gov/pubmed/36918049
https://doi.org/10.1016/j.jep.2023.116383
http://www.ncbi.nlm.nih.gov/pubmed/31089385
https://www.ncbi.nlm.nih.gov/pmc/PMC6487414
http://www.ncbi.nlm.nih.gov/pubmed/28295234
https://doi.org/10.1002/cpt.677
https://www.who.int/publications/i/item/10665-42493
https://www.who.int/publications/i/item/10665-42493
http://www.ncbi.nlm.nih.gov/pubmed/38183639
https://doi.org/10.12932/AP-200623-1640
https://doi.org/10.12932/AP-200623-1640
http://www.ncbi.nlm.nih.gov/pubmed/7249508
https://doi.org/10.1038/clpt.1981.154
http://www.ncbi.nlm.nih.gov/pubmed/30028512
https://doi.org/10.1111/all.13562
https://doi.org/10.25259/ijsa_14_2024
http://www.ncbi.nlm.nih.gov/pubmed/38384771
https://www.ncbi.nlm.nih.gov/pmc/PMC10879301
https://doi.org/10.3389/falgy.2024.1330517
http://www.ncbi.nlm.nih.gov/pubmed/27546235
https://doi.org/10.1038/nri.2016.90


Shahraki Ghadimi Z et al. Brieflands

6 J Rep Pharm Sci. 2025; 13(1): e166712

analysis. CNS Drugs. 2021;35(2):161-76. [PubMed ID: 33580477].

https://doi.org/10.1007/s40263-021-00794-0.

17. Nicoletti P, Barrett S, McEvoy L, Daly AK, Aithal G, Lucena MI, et al.

Shared Genetic Risk Factors Across Carbamazepine-Induced

Hypersensitivity Reactions. Clin Pharmacol Ther. 2019;106(5):1028-36.

[PubMed ID: 31066027]. [PubMed Central ID: PMC7156285].

https://doi.org/10.1002/cpt.1493.

18. de Sousa Lima CM, Fujishima MAT, de Paula Lima B, Mastroianni PC,

de Sousa FFO, da Silva JO. Microbial contamination in herbal

medicines: a serious health hazard to elderly consumers. BMC

Complement Med Ther. 2020;20(1):17. [PubMed ID: 32020854]. [PubMed

Central ID: PMC7076889]. https://doi.org/10.1186/s12906-019-2723-1.

19. Gomes E, Cardoso MF, Praca F, Gomes L, Marino E, Demoly P. Self-

reported drug allergy in a general adult Portuguese population. Clin

Exp Allergy. 2004;34(10):1597-601. [PubMed ID: 15479276].

https://doi.org/10.1111/j.1365-2222.2004.02070.x.

https://brieflands.com/journals/jrps/articles/166712
http://www.ncbi.nlm.nih.gov/pubmed/33580477
https://doi.org/10.1007/s40263-021-00794-0
http://www.ncbi.nlm.nih.gov/pubmed/31066027
https://www.ncbi.nlm.nih.gov/pmc/PMC7156285
https://doi.org/10.1002/cpt.1493
http://www.ncbi.nlm.nih.gov/pubmed/32020854
https://www.ncbi.nlm.nih.gov/pmc/PMC7076889
https://doi.org/10.1186/s12906-019-2723-1
http://www.ncbi.nlm.nih.gov/pubmed/15479276
https://doi.org/10.1111/j.1365-2222.2004.02070.x

