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Abstract: Adverse drug reactions (ADRs) are unintended and harmful effects resulting from the use of
medications, posing a significant challenge to patient safety worldwide. Ceftriaxone, a widely used
third-generation cephalosporin antibiotic, is effective against a broad spectrum of infections but can
also cause serious ADRs, including allergic reactions and hematologic complications. This
observational case report was conducted at Manipal Hospital, Baner, Pune, to evaluate ADRs
associated with the administration of injection ceftriaxone. The study focused on a 32-year-old female
patient who developed an immediate allergic reaction following a single intravenous dose of cefiriaxone.
Prompt treatment with antihistamines and corticosteroids resulted in recovery. The study emphasizes the
importance of close monitoring, cautious prescribing, and comprehensive reporting of ADRs to enhance
pharmacovigilance. While ceftriaxone remains a cornerstone in antimicrobial therapy, its misuse may
contribute to antimicrobial resistance, highlighting the need for stewardship in clinical practice
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L. INTRODUCTION

Adverse drug reactions (ADRs), as defined by WHO, are harmful and unintended responses following drug
administration for prevention, diagnosis, or treatment." These reactions are unexpected and dangerous, emphasizing the
importance of monitoring drug effects. Proper evaluation and reporting help reduce their impact and improve safety.”
In Europe, ADRs cause significant illness and about 197,000 deaths yearly, accounting for 5% of hospital admissions
and affecting a similar percentage of inpatients. Despite 2012 pharmacovigilance reforms, outdated data has led to a
review of post-2000 studies on ADR prevalence.” ADRs significantly affect health and survival, especially in
hospitalized patients, and are among the top ten causes of death in many countries. A study in Malaysia showed anti-
infectives, especially antibiotics, caused most ADRs in children under two. The NPRA and MADRAC oversee drug
safety in Malaysia, but more data is needed on antibiotic-related ADRs. This study at Hospital Pulau Pinang
investigates ADRs linked to antibiotics to support prevention and safety.* ADRs can weaken trust in doctors, prompting
self-medication and added risks. They cause 5% of admissions and affect 10%—-20% of inpatients, sometimes going
undetected or being fatal in 0.1%—0.3% of cases.Managing ADRs quickly is vital, though diagnosis can be costly.’The
ADR definition now includes misuse, errors, abuse, and off-label use, affecting reporting but not treatment. Studies
from the USA and UK confirm ADRs still cause hospital issues in 5%—10% of patients. Even if not severe, they bring
risks, costs, and strain doctor-patient relations. Drugs often linked to ADRs include antiplatelets, anticoagulants,
cytotoxics, immunosuppressants, diuretics, antidiabetics, and antibiotics; fatalities often involve antithrombotics with
NSAIDs.’ Ceftriaxone, a third-generation cephalosporin, is widely used for its strong, broad antibacterial effect and low
toxicity. It treats infections in the urinary tract, respiratory tract, skin, bones, joints, blood, ears, and genital areas, as
well as meningitis, Lyme disease, and post-surgical infections.” However, its overuse—due to prolonged treatment,
incorrect doses, and long hospital stays—has worsened antimicrobial resistance. This leads to poorer outcomes and
higher healthcare costs, with studies showing significant added expenses from ceftriaxone misuse.®
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Evaluation of ADR

The earliest known case of an adverse drug reaction (ADR) was reported on January 29, 1848, when Hannah Greener
died after being given chloroform anesthesia for surgery on an ingrown toenail. Her death was linked to ventricular
fibrillation caused by the chloroform. Although the case was reported in The Lancet, there was no established ADR
monitoring system until after the Thalidomide crisis. The 20th century saw the introduction of more powerful
medications, which led to a rise in the number and severity of ADRs. One major case before the Thalidomide incident
was the 1937 Sulphanilamide disaster, which caused over 100 deaths due to the toxic solvent diethylene glycol used in
the formulation. *'°

II. CLASSIFICATION OF ADVESE DRUG REACTION
Based on Mechanism (Rawlins & Thompson Classification)l1’12’13’14’15’16
e Type A (Augmented) Reaction: Predictable, dose-dependent (e.g., bleeding with anticoagulants).
e Type B (Bizarre) Reaction: Unpredictable, immune-mediated/genetic (e.g., anaphylaxis with penicillin).
e Type C (Chronic) Reaction: Due to long-term use (e.g., osteoporosis with corticosteroids).
e Type D (Delayed) Reaction: Appears long after exposure (e.g., cancer with chemotherapy).
e Type E (End of Use) Reaction: Withdrawal effects (e.g., opioid withdrawal).
e Type F (Failure) Reaction: Drug inefficacy (e.g., antibiotic resistance).

Based on Severity'’
e  Mild: Nausea, dizziness, headache.
e Moderate: Rash, diarrhoea, increased liver enzymes.
e Severe: Anaphylaxis, organ failure, life-threatening conditions.

Reporting Of ADR:

Reporting adverse drug reactions (ADRs) plays a vital role in pharmacovigilance, helping to ensure patient safety and
strengthen drug regulations globally. Accurate ADR reporting supports the identification, evaluation, understanding,
and prevention of adverse effects or other medicine-related issues, thereby improving healthcare quality.13 For more
than five decades, spontaneous reporting systems such as the UK's Yellow Card Scheme have been crucial in
identifying ADRs by gathering data on suspected reactions to drugs and vaccines. '"'® Although around 25,000 reports
are submitted each year, underreporting is a significant problem, with fewer than 5% of ADRs being documented.In
2014, NHS England and the MHRA took steps to address this by including medication error-related ADRs in the
Yellow Card Scheme.

II1. HISTORY OF CEFTRIAXONE ADR

In pediatric patients, ceftriaxone may cause renal side effects such as urolithiasis in those under 18, which can
potentially lead to acute kidney injury.'® Due to its ability to bind with calcium, ceftriaxone may form deposits that
cause gallbladder complications like biliary sludge or stones, though these effects are uncommon in children. It can also
trigger immune-mediated hemolysis, breaking down red blood cells.In neonates, ceftriaxone may increase bilirubin
levels by displacing it from blood proteins, raising the risk of jaundice, especially in infants already showing elevated
bilirubin.” One patient developed severe thrombocytopenia after five days of ceftriaxone, with platelet levels dropping
from 65 x 10%/L to 3 x 10%/L, accompanied by bleeding—indicating drug-induced thrombocytopenia.*’ In another case,
a 4-year-old girl being treated for acute laryngotracheal bronchitis developed drug-induced immune hemolyticanemia
(DIIHA), experiencing hypotension, weakness, hemolysis, and a hemoglobin drop from 133 g/L to 48 g/L. Ceftriaxone
was stopped, and after treatment with steroids and supportive care, she recovered and was discharged after 13 days with
normal lab results.”’ A 50-year-old HIV-positive woman on antiretroviral and anti-tubercular medication developed a
maculopapular rash, itching, facial swelling, and lip swelling within three days of ceftriaxone therapy. The drug was
discontinued, and the hypersensitivity reaction was suspected to be caused by ceftriaxone.”> A 59-year-old hypertensive
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female with nephrotic-range proteinuria experienced a severe anaphylactic reaction—itching, shortness of breath,
stridor, hypotension, and hypoxia—within five minutes of IV ceftriaxone despite a negative sensitivity test. She was
treated immediately with adrenaline, antihistamines, steroids, and supportive care, recovered, and was later discharged
with oral antibiotics.”

AIM

IV. AIM & OBJECTIVE

This descriptive case report study aims to evaluate adverse drug reactions (ADRs) associated with the administration of
INJ. Ceftriaxone.

OBJECTIVES

To determine the incidence of adverse drug reactions (ADRs) following the administration of injection
ceftriaxone.

To characterize the types and clinical manifestations of ceftriaxone-related ADRs.

To examine the relationship between patient-specific factors (e.g., age, gender, underlying conditions) and the
occurrence of ADRs.

To perform a causality assessment using Naranjo’s Algorithm to establish the likelihood that ceftriaxone was
responsible for the observed ADRs.

To contribute to pharmacovigilance efforts by documenting and analyzing real-world cases of ceftriaxone-
induced ADRs.

V. MATERIALS AND METHODS

Study Title: Assessment of Adverse Drug Reactions Associated with INJ. Ceftriaxone
Study Location & Duration:

Location: Manipal Hospital, Baner, Pune

Duration:6/02/2024 TO 17/02/2024

Study Design:

Observational case report study

Source of Study:
Study Population: OPD patients visiting Manipal Hospital, Baner.
Inclusion Criteria:

Patients with complete demographic details (name, age, gender)
Patients prescribed INJ. Ceftriaxone

Exclusion Criteria:

Patients with incomplete medical records
Case Study Parameters:

Patient Observations:

Dosage and dosage form

Route of administration

Data Collection:
Adverse drug reactions (ADRs) will be analyzed based on:

v Patient demographics

Vv Disease conditions
v Nature and type of ADRs

v Drug characteristics

V Clinical outcomes
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Criteria for Identifying ADRs:

Physician-confirmed ADRs will be recorded and included in the study.

ADR Analysis:

Classification and description of reported ADRs

Causality assessment using Naranjo’s Algorithm to determine the likelihood of drug-related adverse reactions.

VI. CASE STUDY
PATIENT INFORMATION
Patient Initials: SC
o Age:32yrs
e Sex: Female
e Hospital/Clinic: Manipal Hospital, Baner, Pune
O ExiO| DOI: 10.48175/IJARSCT-26672
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SUSPECTED ADVERSE DRUG REACTION DETAILS

Drug: INJ. GUFICEFTA 1g
Batch No.: BOT3010

Dose: 1g

Route: Intravenous (IV)
Expiry Date: 07/2025
Frequency: Once

Therapy Dates:

Date Started: 16/02/2024
Date Stopped: 16/02/2024
Indication: Allergic Reaction

ADVERSE DRUG REACTION

After administration of ceftriaxone, the patient developed an immediate allergic reaction.

Treatment Administered:

INJ. Pheniramine
INJ. Hydricortisone

REPORTER DETAILS

Name: Dr. Vishal Aundhe

Address: Clinical Pharmacologist, Manipal Hospitals.
Contact: 9689721151

Occupation: Clinical Pharmacologist

Date of Report: 16/02/2024

SUSPECTED DRUG AND ITS PHARMACOLOGY

Copyright to IJARSCT
www.ijarsct.co.in

Class of Drug: Third-Generation Cephalosporin Antibiotics.
Brand Name: INJ. GUFICEFTA
Dose and Strength: Injection - 1g
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CEFTRIAXONE:

Ceftriaxone is a third-generation cephalosporin with a long half-life, which allows it to be administered once daily. It is
effective against a wide variety of bacteria and is commonly prescribed for conditions like meningitis, Salmonella
infections, and gonorrhea.The drug is eliminated through both the bile and urine, so dosage adjustments are typically
unnecessary unless there is significant impairment of both kidney and liver function.** Ceftriaxone can displace
bilirubin from albumin, which can be risky for newborns with high bilirubin levels. Rare side effects include skin
reactions, biliary sludge, kidney stones, and severe hemolysis.”

DOSAGE AND ADMINISTRATION>?

Ceftriaxone can be administered intravenously (IV) or intramuscularly (IM), but it should not be mixed with calcium-
containing solutions due to the risk of precipitation. If both are required, they must be given separately, with proper
flushing of the IV line.
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Neonates: Ceftriaxone is not recommended for newborns with elevated bilirubin levels or those who need calcium-
containing IV solutions, as this could lead to life-threatening complications.

Pediatrics: For skin and soft tissue infections, the recommended dose is 50-75 mg/kg per day, up to a maximum of 2
grams. A single 50 mg/kg IM dose (up to 1 gram) is given for ear infections. Serious infections require 50-75 mg/kg
daily, divided every 12 hours, while meningitis treatment begins with 100 mg/kg (up to 4 grams), followed by the same
daily dose for 7-14 days.

Adults: The typical dose is 1-2 grams per day, with 2—4 grams required for MSSA infections. Uncomplicated
gonorrhea is treated with a 250 mg IM dose. For surgical prophylaxis, 1 gram IV is administered 30 minutes to 2 hours
before surgery. The treatment duration ranges from 4-14 days, or at least 10 days for Streptococcus pyogenes
infections. No dose adjustments are required for patients with kidney or liver impairment.

Brand:INJ. GUFICEFTA

Manufacturer:Gufic Bioscience Pvt Ltd == ) S T —
o injection refer the ampoule inside
Cotons | V _

Ceftriaxone
(Usually available as 1.5 g IV) ) Mig. Lic. No.: 28/UA/SC/P-2014
1 Manufactured in India by
Mfg. Lic. No. FineBiotics Pharma Ltd.
?]g Baten No. Piot No. 5, Sector-3, I-E, SIDCUL

Pantnagar, Udham Singh Nagar.
Uttarakhand

Marketed by
—
&>

GUFIC

BIOSCIENCES LIMITED

Block Survey No. 171, 195/3
Room No. 5, Block C, First Floor
— — il Near Grid, NH_ No. 8

- . Kabilpore. 396424, Taluks: Navsari

Oustrict. Navsan
ot

® Rega. Trade Mark

£

MECHANISM OF ACTION OF CEFTRIAXONE:

Ceftriaxone is a bactericidal antibiotic that kills bacteria by preventing the formation of their cell walls. It binds to
penicillin-binding proteins (PBPs), which are essential for linking peptidoglycan chains in the bacterial cell wall. This
interference compromises the cell wall structure, causing the bacteria to rupture and die. Ceftriaxone also remains
effective against some B-lactamase enzymes, including penicillinases and cephalosporinases, allowing it to work
against a wide range of Gram-positive and Gram-negative bacteria.”®

PHARMACOKINETIC PROFILE OF CEFTRIAXONE:

1. Absorption

Ceftriaxone is administered via intravenous (IV) or intramuscular (IM) routes, with peak plasma concentrations (Cmax)
varying based on dosage and method of administration.

IV Administration:

0.5¢ —» Cmax =~ 82 mg/L

1g = Cmax = 151 mg/L

2g — Cmax = 257 mg/L

After 24 hours of a 2g I'V dose, plasma levels range from 12-20 mg/L.

IM Administration:

0.5g — Cmax = 38 mg/L (reached in 2—-3 hours)

1g — Cmax = 76 mg/L (reached in 2-3 hours)

Repeated daily IV administration of 2g leads to an 8% increase in Cmax, while repeated IM administration of 1g results
in an 11% accumulation.

Copyright to IJARSCT 544

www.ijarsct.co.in

DOI: 10.48175/IJARSCT-26672

ISSN \8

EiE

| 2581-9429 |}




( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal gD €O
ISSN: 2581-9429 Volume 5, Issue 5, May 2025 Impact Factor: 7.67

2. Distribution

Ceftriaxone is extensively distributed in body fluids and tissues.

Volume of Distribution (Vd): Ranges from 5.8 to 15.5L in healthy individuals.

Protein Binding:

Reversibly binds to albumin.

Binding decreases with increasing plasma concentration (=<95% at >70 mg/L to =58% at 600 mg/L).
Biliary Concentration:

1 hour after a 1g IV dose — Biliary concentration ~153 mg/L

3 hours after a 1g IV dose — Biliary concentration ~44 mg/L

3. Metabolism and Elimination

Ceftriaxone is mainly excreted unchanged via renal and biliary pathways.

Renal Excretion: 45-60% of a 0.5 to 3g dose is eliminated in urine within 48 hours.

Biliary Excretion: The remainder is secreted into bile and excreted in feces as inactive compounds.
Plasma Clearance:

0.5g IV dose — 0.61 to 1.0 L/h

2g IV dose — 1.18 to 1.29 L/h

4. Half-Life (t'%)

The elimination half-life in healthy adults is approximately 6 to 9 hours, significantly longer than other cephalosporins
(0.64.4 hours).

The half-life remains consistent, irrespective of dose, frequency, or route of administration.

Indications:
Ceftriaxone is a broad-spectrum cephalosporin antibiotic commonly prescribed for a wide range of bacterial infections.
It is highly effective in treating meningitis, except when caused by Listeria monocytogenes, due to its excellent
penetration into cerebrospinal fluid. It is widely used for both community-acquired and hospital-acquired pneumonia.
Ceftriaxone also plays a key role in managing urinary tract infections (UTIs) caused by sensitive organisms and is a
first-line therapy for gonorrhea caused by Neisseria gonorrhoeae. 1t is particularly valuable in treating typhoid fever
(Salmonella typhi), especially in regions with increasing antibiotic resistance. Other important uses include treating skin
and soft tissue infections, bone and joint infections, and infections of the biliary tract, making ceftriaxone versatile in
clinical practice.”®

Contraindications:

Ceftriaxone should not be used in neonates, especially premature infants, as it may displace bilirubin from albumin,
increasing free bilirubin levels and raising the risk of kernicterus. This risk is more pronounced in infants under one
month of age or those under one year with existing risk factors. It is also contraindicated in individuals allergic to
cephalosporin antibiotics. In neonates younger than 28 days, ceftriaxone must not be co-administered with calcium-
containing intravenous solutions due to the risk of fatal calcium precipitation in the lungs and kidneys. Therefore, it
should be avoided in neonates expected to receive calcium-containing infusions, given the potential for calcium-chelate
formation.”’

Drug Interactions with Ceftriaxone:****2

Ceftriaxone interacts adversely with calcium-containing IV solutions, especially in neonates, where it may form fatal
precipitates in vital organs. Thus, simultaneous administration must be avoided. When used with warfarin, ceftriaxone
may increase anticoagulant effects, heightening bleeding risk and requiring close INR monitoring. Combining
ceftriaxone with aminoglycosides (e.g., gentamicin) can amplify kidney toxicity, though they may exhibit synergistic
antimicrobial effects; hence, renal function should be closely observed. Although data are limited, ceftriaxone may
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lower the effectiveness of oral contraceptives, so supplementary contraceptive methods are recommended during
treatment.

USES 243334

e Community-Acquired Infections: Treats conditions like meningitis, pneumonia, acute otitis media,
gonorrhea, and pyelonephritis.

e Nosocomial Infections: Effective for severe hospital-acquired infections, including Gram-negative
bacteremia, pneumonia, and spontaneous bacterial peritonitis .

e Surgical Prophylaxis: Used to prevent infections in high-risk surgeries, including colorectal and orthopedic
procedures.

e Neuroprotectiveand Analgesic: Shows promise in reducing neuroinflammation and amyloid plaques, with
potential pain-relieving properties.

e Antimicrobial Resistance: Increasing resistance in pathogens like gonorrhea and Salmonella due to overuse
in humans and animals.

e Additional Uses: Also used for endocarditis, Lyme disease, and septicemia in serious infections.

e Meningitis: Effective in treating bacterial meningitis caused by Neisseria meningitidis, Streptococcus
pneumoniae, and Haemophilus influenzae.

e Pneumonia: Used to treat both community-acquired and hospital-acquired pneumonia, especially when
resistant organisms are suspected.

e  Acute Otitis Media: Used in treating middle ear infections in children, particularly when other antibiotics fail.

e Gonorrhea: A primary treatment for uncomplicated gonococcal infections, particularly when resistance is
present.

e Pyelonephritis: Treats acute kidney infections, especially in hospitalized patients with complicated infections.

e Urinary Tract Infections (UTIs): Used for both uncomplicated and complicated UTlIs, including those
caused by resistant strains.

e Endocarditis: In combination with other antibiotics, ceftriaxone is used to treat bacterial endocarditis.

e Septicemia: Treats bloodstream infections, including sepsis caused by susceptible organisms.

e Spontaneous Bacterial Peritonitis (SBP): Used for treating infections in patients with cirrhosis and ascites.

e Bone and Joint Infections: Treats osteomyelitis and septic arthritis caused by susceptible pathogens.

VII. RESULT
In this case, a 32-year-old female patient received a single intravenous dose of lg ceftriaxone (brand name
GUFICEFTA). Shortly after administration, the patient developed an immediate allergic reaction characterized by
symptoms consistent with anaphylaxis. The reaction was promptly managed with intravenous injections of pheniramine
and hydrocortisone, resulting in effective resolution.
The Naranjo Adverse Drug Reaction (ADR) Probability Scale is a standardized tool used to determine the likelihood
that an adverse drug reaction is directly related to a specific medication. It comprises ten questions, each scored -1, 0, or
+1 based on the response. The cumulative score ranges from -4 to +13, with higher scores indicating a greater
probability that the ADR is drug-induced. Scores from 5 to 8 correspond to a "Probable" ADR, while scores of 1 to 4
indicate a "Possible" ADR.
Applying the Naranjo scale to this case yields a score of 8, indicating a "Probable" causal relationship between
ceftriaxone administration and the observed allergic reaction. The reaction occurred immediately after drug
administration, which aligns with a recognized pattern of hypersensitivity reactions associated with ceftriaxone. This is
consistent with known adverse reactions of cephalosporin antibiotics.
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VIII. DISCUSSION

A 32-year-old female patient presented to the hospital with symptoms of a bacterial infection. She was prescribed
Injection Ceftriaxone 1g once daily via the intravenous route. Shortly after administration of the first dose, the patient
developed an immediate allergic reaction, characterized by rash and itching. No other new medications were initiated at
that time, and concomitant treatment included only supportive care. The patient’s allergy history was not significant for
beta-lactam antibiotics.

The Naranjo Adverse Drug Reaction Probability Scale scored a total of 8, indicating that the reaction was a probable
adverse drug reaction. The reaction was classified as an immediate-type allergic response. Ceftriaxone was
discontinued and the patient was treated with intravenous injections of pheniramine and hydrocortisone to manage the
allergic symptoms. The patient’s condition improved, and no rechallenge was attempted.

The study further noted that ceftriaxone is widely used due to its broad-spectrum activity. It works by inhibiting
bacterial cell wall synthesis and effectively treats infections such as pneumonia, meningitis, urinary tract infections,
gonorrhea, and skin infections. Its long half-life allows for convenient once-daily dosing, and its dual elimination via
renal and biliary routes permits dosing without adjustment in most patients. However, ceftriaxone is associated with
rare complications, including biliary sludge and kidney stones, due to its excretion pathways. Additionally,
inappropriate use of ceftriaxone has contributed to rising antimicrobial resistance in pathogens such as Salmonella spp.
and Neisseria gonorrhoeae.

This case highlights the importance of early identification of adverse drug reactions and the critical role of reporting to
strengthen pharmacovigilance. Judicious use of antibiotics is essential to reduce the risk of resistance and preserve the
clinical efficacy of these important drugs.

IX. CONCLUSION
In the present study, the patient was prescribed ceftriaxone, and after a single dose, developed an immediate allergic
reaction characterized as a serious adverse drug reaction (ADR). This study is an observational report of an immediate
ADR following drug administration. Appropriate treatment was promptly initiated to manage the reaction. The Naranjo
scale score of 8 indicates a probable ADR, suggesting a temporal relationship between the administration of ceftriaxone
and the observed reaction. The reaction followed a recognized pattern consistent with the suspected drug and can be
explained by the patient’s characteristics and the drug’s known profile.
It is concluded that there is a causality association between the adverse drug reaction and the suspected medication.
Therefore, careful patient monitoring, judicious prescribing, and enhanced pharmacovigilance are recommended to
ensure patient safety and minimize the risks associated with ceftriaxone use. Further investigation is warranted to
confirm and better understand these adverse drug reactions.
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