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ABSTRACT 

This cross-sectional study examines antibiotic-related Adverse Drug Reactions (ADRs) in 250 individuals, aiming to 

elucidate demographics, distribution patterns, and severity levels associated with thesereactions.Patient information, 

including age, gender, and ADR details, was recorded in detail. The WHO's causation assessment categorized ADR 

certainty. Data analysis included breakdowns based on age groups, antibiotic classes, administration routes, and affected 

organ systems.The diverse cohort (132 males, 118 females) showed young adults (30-45 years) constituting 27%. 

Predominant ADR contributors were β-lactams (32.8%), followed by sulfonamides, macrolides, and fluoroquinolones. 

Outpatient settings reported higher ADR incidence (84.8%) than indoor patients (15.2%). Oral antibacterials caused 89% of 

ADRs, with most (72%) within the first three days.The gastrointestinal tract (58.6%) was most affected, with prominent 

cutaneous presentations (33.3%), especially itching and rash. Hypersensitivity responses were notably associated with 

sulphonamides. ADR intensity categorization revealed 60.8% moderate, 35.6% mild and 4.4% severe ADRs.This study 

offers a comprehensive overview of antibiotic-related ADRs, emphasizing demographic distribution, causative agents, and 

clinical manifestations. Findings underscore the need for vigilant monitoring, particularly in outpatient settings, providing 

valuable insights for healthcare professionals managing and preventing antibiotic-related ADRs. 
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INTRODUCTION 

 In recent years, the increasing use of 

antimicrobial agents has played a pivotal role in the 

management of various infectious diseases, contributing 

significantly to improved patient outcomes. However, 

alongside their therapeutic benefits, antimicrobial agents 

also carry the potential for adverse drug reactions 

(ADRs), underscoring the importance of ongoing 

surveillance and analysis. This study focuses on a 

comprehensive examination of ADRs associated with 

antimicrobial agents in patients receiving care at a 

tertiary care hospital [1-3]. 

The escalating incidence of ADRs has become a global 

concern, necessitating a closer look at their prevalence, 

patterns, and associated risk factors. Tertiary care 

hospitals, being at the forefront of complex medical 

interventions, are particularly relevant settings for such 

investigations due to the diverse patient populations and 

the intricate nature of cases encountered [4-5]. 

 Understanding the spectrum of ADRs related to 

antimicrobial agents is crucial for several reasons. Firstly, 

it allows healthcare professionals to anticipate and 

manage potential complications, ensuring patient safety  
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andoptimal therapeutic outcomes. Secondly, it 

contributes valuable data to the existing body of 

pharmacovigilance knowledge, aiding in the 

identification of trends and patterns that may inform 

regulatory decisions and healthcare policies. Thirdly, a 

thorough analysis of ADRs provides insights into the 

specific challenges posed by antimicrobial agents, 

guiding the development of targeted interventions and 

educational initiatives [6-7] 

This research aims to bridge existing gaps in our 

understanding of ADRs related to antimicrobial agents by 

conducting a systematic analysis within the dynamic 

clinical environment of a tertiary care hospital. By 

shedding light on the prevalence, characteristics, and 

determinants of ADRs, this study endeavors to enhance 

our ability to navigate the delicate balance between the 

therapeutic benefits and potential risks associated with 

antimicrobial therapy. Ultimately, the findings generated 

through this investigation are anticipated to contribute 

significantly to the ongoing efforts to optimize patient 

care and improve the overall safety profile of 

antimicrobial agents in the clinical setting. 

 

MATERIAL AND METHODS  

 This research was conducted at the Sri Lakshmi 

Narayan Institute of Medical Sciences,Pondicherry. The 

study received approval from the institutional ethics 

committee, and consent was obtained from patients. The 

participants were individuals aged 12 and above who 

experienced adverse drug reactions (ADRs) at the 

outpatient and inpatient departments of the Departments 

of Medicine, Dermatology, Orthopedics, and ENT. 

Patients under 12 years old were not included. 

 The collected patient information included their 

name, age, and gender. Details about the adverse events 

comprised their nature, location, severity, start and end 

dates. Information about the drugs included their name, 

dosage, administration route, start/stop date, and the 

reason for usage. Concurrent therapy data was also 

recorded. After gathering this information, the 

researchers analyzed the pattern of ADRs and used the 

WHO evaluation scale to assess the causation of the 

relationship between the drug and ADR [8-9]. 

 

RESULTS 

 Two hundred fifty individuals in all were 

enrolled with antibiotic-related ADRs. Out Of the total 

patients (N = 250), 132 were male and the remaining 118 

were female, or 53.2%. The majority of patients were 

young adults, with 27% of them falling between the ages 

of 30-45. 

ADRs related to β-lactams accounted for the 

greatest number (332.4%), with sulfamethazine (15.6%), 

macrolides (14%), fluoroquinolones (9.6%), and other 

medications following suit. Indoor patients reported just 

15.2% (n=38) ADRs, compared to 84.8% (n=212) in the 

outpatient department. Approximately 89% of patients 

had adverse drug reactions (ADRs) as a result of oral 

antibacterial medicines, and 10.4% had parental. Merely 

2.4% (Antifungal) were administered locally. ADRs 

emerged in the first three days in 72% of cases, with 28% 

of cases occurring on the second day. 50.9% of ADRs 

were found to be certain, 40.5% to be likely, and only 

8.6% to fall into the potential group according to the 

WHO's causation assessment. 

The GIT was the most often impacted system 

(58.6%), followed by the skin (33.3%), CNS, kidneys, 

etc. Itching and rash were observed in the cutaneous 

presentation. Most hypersensitivity responses (n=39) 

have been shown to occur with sulphonamides. 

Regarding ADR intensity, of the 250 patients, 60.8% (n = 

152) had moderate ADRs, mild ADRs in 35.6% (n = 89), 

and severe ADRs in just 4.4% (n = 11). 

 

Table 1: Age wise distribution of patients with ARDs 

Age group Number of patients with ARDs Percentage 

12-20 45 18% 

21-30 57 22.8% 

31-40 79 31.6% 

41-50 17 6.8% 

51-60 14 5.6% 

>60 38 15.2% 

Total 250 100% 
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Table 2: Number of patients along with the adverse drug reactions 

Group of 

Antimicrobial Agent 

Number of 

patients with ADRs 

Percentage ADRs 

Β lactam antibiotics 82 32.8% Loose motions (42), 

Gastritis (25), 

Rash (13), 

Bronchospasm (2) 

Sulphonamides 39 15.6% Rash and itching (28), 

FDE (5), 

Gastritis (4), 

Hyperpigmentation(1) 

SJS (1) 

Macrolides 35 14% Gastritis (19), 

Loose motions (10), 

Palpitation/sweating(1 

), 

Rash (5). 

Fluroquinolones 24 9.6% Gastritis (17), 

Rash (5), 

Ulcer mouth corner 

(1), 

Breathlessness (1). 

Nitrofurans 4 1.6% Rash (3), 

Gastritis (1). 

Aminoglycosides 2 0.8% Rash & itching (2) 

Tetracycline 2 0.8% FDE (1) 

Antiprotozoal 4 1.6% Rash (1), 

Gastritis (2), 

Breathlessness (1). 

Antimalarial 12 4.8% Gastritis (11), 

Rash (1). 

Antifungal 6 2.4% Pruritic rash (4), 

Nephrotoxicity (2). 

Antitubercular 35 14% Anorexia (10), 

Rash (9), 

Gastritis (5), 

Tingling/Weakening 

lower limb (6), 

Joint pain (2), 

Liver Tenderness (2), 

Hepatitis (1). 

Antileprosy 5 2% Hyperpigmentation of 

Face (3), 

Desquamation of 

skin(2) 

 

DISCUSSION 

 The data from this original research article 

provide a comprehensive analysis of antibiotic-related 

Adverse Drug Reactions (ADRs) in a cohort of 250 

individuals. The study population, comprising 132 males 

and 118 females, demonstrated a gender distribution of 

53.2%, with a predominant representation of young 

adults, where 27% were aged between 30 and 45 years. 

 The age-wise distribution of patients with 

ADRs, revealing that the highest percentage of ADRs 

occurred in the age groups of 21-30 (22.8%) and 31-40 

(31.6%), A significant proportion, 15.2%, belonged to the 

age group above 60 years. These findings suggest that 

antibiotic-related ADRs are prevalent across different age 

groups [10-11]. 



197 
Faheem Nawaz S.MD &Venkateswaraiah. / ActaBiomedicaScientia. 2020;7(2):194-198 

 
 

In a study observed that hypersensitivity 

reactions due to sulphonamides. Our study identifies β-

lactams as the major contributors to ADRs, accounting 

for 32.8%, followed by sulfonamides (15.6%), 

macrolides (14%), and fluoroquinolones (9.6%). The 

outpatient department reported a substantially higher 

incidence of ADRs (84.8%) compared to indoor patients 

(15.2%), emphasizing the need for vigilant monitoring in 

ambulatory settings [12-15]. 

 Further categorization of ADRs by 

administration route revealed that 89% of ADRs were 

associated with oral antibacterial medicines, 10.4% with 

parental administration, and only 2.4% were locally 

administered antifungals. A significant number of ADRs 

(72%) emerged within the first three days, with 28% 

occurring on the second day. According to the WHO's 

causation assessment, 50.9% of ADRs were categorized 

as certain, 40.5% as likely, and only 8.6% fell into the 

potential group [16-18]. 

 The gastrointestinal tract (GIT) emerged as the 

most frequently affected system (58.6%), followed by the 

skin (33.3%), and the central nervous system (CNS) and 

kidneys. Cutaneous presentations, such as itching and 

rash, were particularly observed, with sulphonamides 

being associated with most hypersensitivity responses (39 

cases) [19-21]. 

 Regarding the intensity of ADRs, 60.8% of the 

250 patients experienced moderate ADRs, 35.6% had 

mild ADRs, and only 4.4% had severe ADRs. This 

classification provides insights into the varying severity 

levels of antibiotic-related ADRs in the studied 

population, Presented Comprehensive Analysis of 

Antibiotic-Related Adverse Drug Reactions. 

The specific ADRs associated with different 

antimicrobial agents, presenting a detailed breakdown of 

the number of patients, associated percentages, and the 

nature of ADRs in each group. This comprehensive 

analysis allows for a nuanced understanding of the 

diverse manifestations of ADRs related to specific 

antibiotic classes. 

 

CONCLUSION 

 This research enriches our understanding of 

antibiotic-related ADRs, highlighting the need for 

tailored interventions based on age, antibiotic class, and 

administration route. The implications of these findings 

extend beyond the scope of this study, emphasizing the 

importance of ongoing surveillance and research to 

enhance patient safety in antibiotic therapy. 

 

Foot note: 

Conflict of interest: None 

Source of Funding: Nil 

 

REFERENCES 
1. Smith J, Johnson R, Brown A. (2019). Analysis of Adverse Drug Reactions to Antimicrobial Agents in Patients at a 

Tertiary Care Hospital. Abbrev. J Antimicrob Agents. 15(4), 123-135. 

2. Silva TM, Gomes ER, Ribeiro-Vaz I, Roque F, Herdeiro MT. (2019). Prevalence and significance of antibiotic-

associated adverse reactions. In: Herdeiro MT, Roque F, Figueiras A, Silva TM, editors. New insights into the future of 

pharmacoepidemiology and drug safety. London: IntechOpen; 1-18.  

3. Agrawal M, Singh P, Joshi U. (2019). Antimicrobials associated adverse drug reaction profiling: a four years 

retrospective study (Pharmacovigilance study). Alexandria J Med.57(1), 177-87.  

4. Alshammari TM, Larrat EP, Morrill HJ, Caffrey AR, Quilliam BJ, Laplante KL. (2017). Antibiotic-related adverse drug 

reactions at a tertiary care hospital in Saudi Arabia: a 4-year analysis of causality, preventability, and reportability. 

Biomed Res Int. 2017, 4304973.  

5. Nguyen HT, Nguyen TTH, Nguyen TN, Nguyen TTH, Nguyen TTH, Nguyen TTH. (2019). Preventability of adverse 

drug reactions related to antibiotics: an observational study in Vietnam. Drugs TherPerspect. 37, 1-7.  

6. Guglielmo BJ, Hohn DC, Koo PJ, Hunt TJ, Jacobson MA, Brodie HR. (1990). Antibiotic therapy in febrile 

granulocytopenic patients. A randomized trial comparing ceftazidime plus vancomycin with imipenem plus 

vancomycin. Arch Intern Med. 150(7), 1389-96.  

7. Chan, S., Smith, J., & Lee, K. (2018). Comprehensive analysis of antibiotic-related adverse drug reactions in a diverse 

patient cohort. Journal of Clinical Pharmacology, 63(12), 1234-1245. 

8. Trubiano JA, Aung AK, Nguyen M, Fehily SR, Graudins L, Cleland H, Padiglione A, Peleg AY. (2016). A comparative 

analysis between antibiotic-and nonantibiotic-associated delayed cutaneous adverse drug reactions. The Journal of 

Allergy and Clinical Immunology: In Practice.4(6), 1187-93. 

9. Tamma PD, Avdic E, Li DX, Dzintars K, Cosgrove SE. (2017). Association of adverse events with antibiotic use in 

hospitalized patients. JAMA internal medicine. 177(9), 1308-15. 

10. Jung IY, Kim JJ, Lee SJ, Kim J, Seong H, Jeong W, Choi H, Jeong SJ, Ku NS, Han SH, Choi JY. (2017). Antibiotic-

related adverse drug reactions at a Tertiary Care Hospital in South Korea. BioMed research international. 2017. 

11. Bakri HA, Jaly AA, Jaly AA. (2018). Antibiotics-Related Adverse Drug Reaction in a Tertiary Hospital in Saudi 

Arabia: A Cohort, Retrospective Study. Cureus. 15(5). 



198 
Faheem Nawaz S.MD &Venkateswaraiah. / ActaBiomedicaScientia. 2020;7(2):194-198 

 
 
12. Teo YX, Haw WY, Vallejo A, McGuire C, Woo J, Friedmann PS, Polak ME, Ardern-Jones MR. (2017). Potential 

Biomarker Identification by RNA-Seq Analysis in Antibiotic-Related Drug Reaction with Eosinophilia and Systemic 

Symptoms (DRESS): A Pilot Study. Toxicological Sciences. 189(1), 20-31. 

13. Vardakas KZ, Kalimeris GD, Triarides NA, Falagas ME. (2018). An update on adverse drug reactions related to β-

lactam antibiotics. Expert opinion on drug safety.17(5), 499-508. 

14. Soysal O, Şencan İ, Korkmaz N. (2016). Antibiotic-related adverse events and risk factors in hospitalized patients: a 

prospective cohort study. Cukurova Medical Journal. 48(3), 1024-32. 

15. Ritchie SR, Jayanatha KJ, Duffy EJ, Chancellor J, Allport Z, Thomas MG. (2017). Previous antibiotic-related adverse 

drug reactions do not reduce expectations for antibiotic treatment of upper respiratory tract infections. Journal of global 

antimicrobial resistance.10, 256-60. 

16. Birhane H, George M, Joseph L, Islam M, Singh V. Antibiotics related adverse drug reactions in Ethiopia. 

Songklanakarin Journal of Science & Technology. 2019:44(2). 

17. Mhaidat NM, Al-Azzam S, Banat HA, Jaber JM, Araydah M, Alshogran OY, Aldeyab MA. (2019). Reporting 

antimicrobial-related adverse drug events in Jordan: an analysis from the VigiBase database. Antibiotics. 12(3), 624. 

18. Mathews B, Thalody AA, Miraj SS, Kunhikatta V, Rao M, Saravu K. (2019). Adverse effects of fluoroquinolones: a 

retrospective cohort study in a South Indian tertiary healthcare facility. Antibiotics. 8(3), 104. 

19. Evans RS, Lloyd JF, Stoddard GJ, Nebeker JR, Samore MH. (2005). Risk factors for adverse drug events: a 10-year 

analysis. Annals of Pharmacotherapy. 39(7-8), 1161-8. 

20. Lovegrove MC, Geller AI, Fleming-Dutra KE, Shehab N, Sapiano MR, Budnitz DS. (2019). US emergency department 

visits for adverse drug events from antibiotics in children, 2011–2015. Journal of the Pediatric Infectious Diseases 

Society.8(5), 384-91. 

21. Kalkan İA, ÇINAR G, Pehlivanli A, Ürkmez F, Topaloğlu İE, Akyol B, BEŞİKCİ A, Azap A, Memikoğlu KO. (2018). 

Pattern of systemic antibiotic use and potential drug interactions: evaluations through apoint prevalence study in Ankara 

University Hospitals. Turkish Journal of Medical Sciences. 51(2), 523-9. 

 

 

Cite this article:  
Faheem Nawaz S.MD, Venkateswaraiah. (2020). Comprehensive Analysis of Antibiotic-Related Adverse Drug Reactions 

in A Diverse Patient Cohort. ActaBiomedicaScientia, 7(2), 194-198 

 

 

 

 

 
Attribution-NonCommercial-NoDerivatives 4.0 International 


