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ABSTRACT 

 

Fluoroquinolones are well-tolerated antibiotics 

widely used for treating infections. According to 

the literature, ciprofloxacin is mostly involved 

in Drug-induced hypersensitivity reactions. The 

various reactions that are reported in various 

case reports due to ciprofloxacin include Steven 

Johnson syndrome, eczema, erythroderma, 

maculopapular rashes. Metronidazole is a 5-

nitroimidazole compound introduced in 1959 to 

treat Trichomonas vaginalis infections. Cipro-

floxacin and Metronidazole hypersensitivity is 

not very frequent it is usually well tolerated but 

allergic reactions to these drugs occur due to 

their increased use either alone or in 

combination. An 83-year-old female was 

admitted to the private ward of surgery at Shri 

Mahant Indiresh hospital with chief complaints 

of abdominal pain and chronic constipation as 

the patient was not passing stools for 10 days. 

The patient was diagnosed with Subacute 

intestinal obstruction (SAIO) based on various 

laboratory findings and the symptomatic 

treatment was given treatment. Hypersensitivity 

reactions can be of two types immediate that 

occurs within few hours of drug administration 

and delayed that occurs within 24-48 hours of 

drug administration. Here in this case the person 

developed vomiting immediately after few hours 

of Ciprofloxacin administration so it is an 

immediate IgE mediated anaphylactic reaction. 

Metronidazole is causing Type 4 Delayed 

hypersensitivity reaction in this patient as rashes 

and itching developed the next day after 

administration of metronidazole drug. 

Healthcare professionals should maintain the 

record of a medication history of the patient to 

identify any drug allergy so that it can be 

avoided in the future and in case of any ADR it 

should be reported. The patient should be 

advised to go for a sensitivity test to check 

which drug he/ she is allergic to and should 

avoid taking that medication. The patient should 

tell his/ her history of drug allergy to the doctor 

so that doctor doesn’t prescribe that medication. 

 

Keywords: CBC-Complete Blood Count, RFT-

Renal Function tests, LFT-Liver function tests, 

Hb-Hemoglobin, SGOT-Serum Glutamic 

oxaloacetic transaminases, ALP-Alkaline 

phosphatase, MCH-mean corpuscular 

Hemoglobin, MCHC-Mean corpuscular 

hemoglobin concentration, RBC-Red Blood 

Cells, SAIO-Subacute intestinal obstruction, 

USG- Ultrasound. 

 

INTRODUCTION 

Fluoroquinolones are well-tolerated 

antibiotics widely used for treating 

infections
1
. The most widely used 

antibiotics among them are ciprofloxacin, 

moxifloxacin, and levofloxacin
2
. The most 

frequent adverse events that are associated 

with fluoroquinolones are pain in the 

abdomen, depression, headache, 

restlessness, diarrhea, nausea, and 

insomnia
3
. Increased use of 

fluoroquinolones has to lead to associated 

hypersensitivity reactions
4
. Hypersensitivity 

reactions can be of two types immediate that 

occurs within few hours of drug 

administration and delayed that occurs 

within 24-48 hours of drug administration
5
. 
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Fluoroquinolone allergy can be of any type 

but usually is an immediate hypersensitivity 

reaction. It is IgE mediated anaphylactic 

immediate hypersensitivity reaction
6-11

. 

 According to the literature, 

ciprofloxacin is mostly involved in Drug-

induced hypersensitivity reactions. The 

various reactions that are reported in various 

case reports due to ciprofloxacin include 

Steven Johnson syndrome, eczema, 

erythroderma, maculopapular rashes
12

, 

erythema multiforme, demarcated 

erythematous plaques, vesicular and bullous 

lesions, and ciprofloxacin-induced 

thrombocytopenia
13-16

. 

Skin tests are considered for 

determining the type of drug allergy the 

patient is experiencing but due to histamine 

release, it can show false positive results
17

. 

In vitro, radioimmunoassay and basophil 

activation tests are also used for the 

diagnosis of drug-induced hypersensitivity 

reaction. Delayed types of Hypersensitivity 

reactions to fluoroquinolones are also 

observed in some cases and these reactions 

are T cell-mediated reactions. The reactions 

due to fluoroquinolones can be mild, 

moderate, or severe and it is difficult to 

confirm the drug causing hypersensitivity 

reaction
4
. 

Metronidazole is a 5-nitroimidazole 

compound introduced in 1959 to 

treat Trichomonas vaginalis infections and 

is also used to treat parasitic infections, 

alone or in combination with other 

antibiotics. Metronidazole hypersensitivity 

is not very frequent it is usually well 

tolerated but the common adverse reactions 

are gastrointestinal symptoms, 

hematological alterations, central nervous 

system disorders, and, rarely, drug rashes
18, 

19
.  

Hypersensitivity to metronidazole is 

due to increased use of the drug alone or in 

combination with other drugs to treat 

amebiasis and anaerobe infections. Studies 

showed that metronidazole-induced 

hypersensitivity reaction can be of both 

immediate and delayed type
20

. The reported 

hypersensitivity reactions to metronidazole 

are allergic contact dermatitis
21

, fixeddrug 

eruptions
22

, systemic reactions
23

, respiratory 

disorders
24,25

, anaphylactic reactions
18

, 

Stevens-Johnson syndrome/toxic epidermal 

necrolysis
26

, acute generalized 

exanthematous pustulosis
27

, and serum 

sickness reactions
28

. 

A study also reported a rare delayed 

systemic hypersensitivity reaction 

characterized by angioedema and 

widespread erythematous maculopapular 

rashes due to metronidazole administration 

without any topical sensitization and patch 

test confirmation
29

. 

 

CASE REPORT 

An 83-year-old female was admitted 

to the private ward of surgery at Shri 

Mahant Indiresh hospital with chief 

complaints of abdominal pain and chronic 

constipation as the patient was not passing 

stools for 10 days. Ten days ago, the patient 

seemed to be in good health. She was 

having stomach pains and wasn't passing 

stools. The pain was sudden in onset and 

was spasmodic. The following laboratory 

tests were performed  
 

Complete Blood count (CBC) 
i. Hb 10.9 mg/dl(L) 

ii. Neutrophils 74% (H) 

iii. Lymphocytes 20% (L) 

iv. Monocytes 05% (L) 

v. RBC 3.38million/ cumm(L) 

vi. PCV 31% (L) 

vii. MCH 32.2Pg (H) 

viii. MCHC 35g/dl (H) 

 

Liver Function tests (LFT) 
SGOT (AST) 48 U/L (H) 

SGPT (ALT) 53 U/L (H) 

 

Renal Function Tests (RFT) 
Serum Urea 74 mg/dl (H) 

Serum Creatinine 1.3 mg/dl(H) 

Uric acid 69 mg/dl (H) 

Cholesterol 100 mg/dl (L) 

 

Ultrasound (USG): Ultrasound was 

indicative of small sized bilateral kidneys 

with left renal simple cyst. 

The patient was diagnosed with 

Subacute intestinal obstruction (SAIO) as 

she was having increased levels of serum 

urea, serum creatinine and uric acid which is 
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indicative of waste accumulation in the 

body provided she is also diagnosed with 

small-sized bilateral kidneys due to which 

the kidney is not filtering the body waste. 

The treatment to treat intestinal 

obstruction was started hence patients was 

injected Injection Metronidazole to treat 

constipation and Injection Ciprofloxacin to 

treat any kind of infection in the kidneys. 

Soon after the Ciprofloxacin was 

administered within a few hours patient 

started vomiting while the next day patient 

also developed rashes and itching all over 

the body. Both the drugs were stopped 

immediately after the symptoms appeared as 

the reactions occurred due to drug 

administration and the symptoms were 

relieved after few hours. While other drugs 

like Syrup Cremaffin plus were continued to 

correct bowel movement, Injection 

Diclofenac and paracetamol combination, 

and to treat stomach pain the suppository 

PC enema to treat constipation were 

continued. Some other drugs were also 

continued for other co-morbid conditions. 

 

DISCUSSION 

1. There are two types of 

Hypersensitivity reactions: Immediate 

hypersensitivity reaction: It is the type 

of reaction which occurs immediately 

within few seconds minutes or hours 

after the drug administration. This 

hypersensitivity reaction is mediated by 

Humoral antibodies that are B cells. 

Example: Anaphylactic hypersensitivity 

reaction
30

. 

2. Delayed hypersensitivity reaction: 
This type of reaction occurs slowly that 

is within 24 to 48 hours after drug 

administration. This reaction is mediated 

by the cellular response that is T cells
30

.  
  

Ciprofloxacin Induced Hypersensitivity 

Reaction 

The mechanism of a quinolone 

allergy has been described mainly by two 

pathways supported by the Coombs and 

Gell classification: 

1. IgE-mediated IR or type I 

anaphylactic reaction: It is the type of 

immediate hypersensitivity reaction and 

is IgE mediated anaphylactic reaction. It 

is characterized by mast-cell 

degranulation. Examples of allergies 

include Urticaria, anaphylaxis, asthma, 

rhinitis, and angioedema
31

. 

2. T-cell-mediated or type IV Delayed 

Hypersensitivity reaction: It is the type 

Delayed hypersensitivity reaction and is 

CD8+ and CD4+ cell-mediated. 

Examples include contact eczema, 

maculopapular exanthema, bullous 

exanthema, Steven - Johnson syndrome 

Toxic epidermal necrolysis (SJS-TEN), 

fixed drug eruption (FDE), acute 

generalized exanthematous pustulosis 

(AGEP), and delayed urticaria
31

. 
 

Anaphylactic (Type 1) Hypersensitivity 

Reaction Due To Metronidazole 

Administration 
  Patient developed vomiting 

immediately after few hours of 

Ciprofloxacin administration so it is an 

immediate IgE mediated anaphylactic 

reaction.  

1. Sensitization: When the antigen which 

is ciprofloxacin in this case comes in 

contact with the host body it stimulates 

the B-cells containing IgE antibodies
32

. 

2. In response to sensitization plasma cells 

are activated and release the IgE 

antibodies from the surface
32, 33

. 

3. The released IgE antibodies bind firmly 

to FC receptors of the basophil-mast 

cell; this damages the surface of the cell 

membrane leading to sodium and water 

influx which ultimately causes 

degranulation of mast cell
32, 33

.  

4. The granules released after lysis of mast 

cell releases enzymes and inflammatory 

mediators like vasoactive peptide (VIP), 

leukotrienes, neutrophils, eosinophils, 

and platelet-activating factors etc
32, 33

.   

(Figure- 1) 
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Figure 1: Type-1 Anaphylactic Hypersensitivity Reaction In Patient Due To Ciprofloxacin Drug 

 

 
Figure: 2: Type-D Delayed Hypersensitivity Reaction In Patient Due To Metronidazole Drug 
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Type-4 Delayed Hypersensitivity 

Reaction Due To Metronidazole Drug 

Administration 

Metrogyl (Metronidazole) is causing 

Type 4 Delayed hypersensitivity reaction in 

this patient as rashes and itching developed 

the next day after administration of 

metronidazole drug. 

1. Antigen (Metrogyl) is presented to the 

antigen-presenting cell that is CD8+ T 

cell when the drug enters the body
32, 33

.   

2. The antigen-presenting cell that is CD8+ 

T-cell then moves to lymph node and 

presents the antigen to Helper CD4+ T-

cell
32, 33

. 

3. The CD4+ T-cell produces cytokines 

after antigen is presented to it which 

stimulates T-cell proliferation with 

activation of macrophages
32, 33

. 

4. The activated T-cells and macrophages 

release inflammatory mediators which 

are responsible for cell destruction and 

allergic reactions
32, 33

.(figure-2) 

 

CONCLUSION 

There is no specific treatment of 

hypersensitivity reaction so prevention is 

the best measure. The patient should be 

advised to go for a sensitivity test to check 

which drug he/she is allergic to and should 

avoid taking that medication. The patient 

should tell his/her history of drug allergy to 

the doctor so that doctor doesn’t prescribe 

that medication. 

The offending drug should be 

stopped without any delay and the 

symptomatic treatment should be started 

and the patient should be monitored 

continuously. Healthcare professionals 

should maintain the record of a medication 

history of the patient to identify any drug 

allergy so that it can be avoided in the future 

and in case of any ADR it should be 

reported. The patient should be counseled 

regarding the ADR and what preventive 

measures and cures should be taken in case 

of future drug administration. 
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