


INTRODUCTION

Almost all drugs are associated with one or 

more complications. Some complications 

may be mild and some may be severe. Some 

complications may be reversible and some 

may be irreversible. Combining drugs may be 

associated with more complications.

The benefits and the risks should be ana-

lyzed before providing them and decision 

should be taken whether to administer them 

or not. The medicines given as injections will 

enter the body directly and can result in dam-

age, which is inevitable. All the medical pro-

fessional and patients should be aware of 

the complications of the drugs before using 

them. The beneficial effects of the drugs and 

the adverse effects should be analyzed and a 

wise decision should be taken whether to use 

the drug or not. The adverse effects and con-

traindications are discussed in this chapter. 

Always explain the possible adverse effects to 

the patients or to their caretakers. This can pre-

vent unnecessary apprehension to the patients 

and wasting of time and money for consulting 

for the new symptoms due to adverse effects. 

For example, the stools may be black colored in 

those who are taking iron tablets. If they are not 

warned of this, they may fear that they are pass-

ing blood in stools. They may go for consulting 

doctors and performing unnecessary investiga-

tions. Drugs like ampicillin may cause diarrhea. 

If the patient is not aware of this, they will fear 

about this and will come to the doctor who had 

prescribed the drug and blame them that the 

wrong treatment was given which was the cause 

for diarrhea. Some others may go to other doc-

tors for consultations. 
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Before administering any drug to the 

patient, it is the duty of the medical professionals 

to know the indications, contraindications, 

side effects, and complications of the drugs. 

The patients or caretakers also should be 

explained about the possible adverse effects. 

The patients also can develop compli cations 

that are not listed in this book. In that case the 

patients have to report about those adverse 

effects to their doctor and it should be intimated 

to the concerned authorities. Any new adverse 

effect that had occurred after taking a drug 

should be considered as the adverse effect of 

that drug unless proved otherwise. 

Do not take any medicine or vaccine 

without knowing the adverse effects that it 

can cause. If the adverse effect is irreversible 

then it is going to be a lifelong problem for the 

patient and the family. 

Both the medical professional and patients 

should observe for complications and adverse 

effects that are not listed. Many adverse effects 

not identified during phase III trials of drugs 

were identified later during postmarketing 

surveillance. If any such adverse effects are 

noted it should be intimated to appropriate 

health authorities who in turn should take 

effort to notify to appropriate authorities. 

ANTIBIOTICS

Antibacterials

Sulfonamides
Mechanism of action: Sulfonamides are 

bacteriostatic by inhibiting folic acid 

synthesis. They are competitive inhibitors of 

dihydropteroate synthetase an enzyme needed 

for folate synthesis. 

Woods fields theory: Sulfonamides have a 

structural similarity to para-aminobenzoic 

acid (PABA) and compete with paba for 

incorporation into folic acid. 

Pharmacological actions: Sulfonamides 

are bacteriostatic which will inhibit the 

growth and multiplication of bacteria and 

do not kill the bacteria. Sulfonamides will 

inhibit the growth of gram-positive and gram-

negative bacteria, Actinomyces, Nocardia, and 

chlamydia organisms. 

The spectrum of action of sulfonamides: 

Bacteriostatic against many gram-positive and 

gram-negative organisms. 

Dosage: 6/kg/day in two divided doses. 

Indications: 

 Urinary tract infections

 Respiratory tract infections

 Typhoid

 Bacterial diarrhea and dysentery

 Chancroid

 Granuloma inguinale

 Pneumocystis carinii
 Trachoma

 Inclusion conjunctivitis

 Lymphogranuloma venereum

 Toxoplasmosis

 Nocardiosis

 Bacillary dysentery

 Prophylaxis of streptococcal pharyngitis

 Shigellosis. 

Contraindications: 

 Children below 2 years of age

 Allergy to any sulfonamide, thiazide 

diuretics, and sulfonylureas

 Porphyria

 Pregnancy

 Renal insufficiency

 Hepatic disorders

 Pyruvate kinase deficiency

 Glucose-6-phosphate dehydrogenase 

(G6PD) deficiency. 

Precautions: Should be used cautiously in 

kidney stones and renal disease. 

Effects on pregnancy: Teratogenic and should 

be avoided during pregnancy. 

The effects of sulfonamides (long acting) on 

the fetus and newborn: Kernicterus can occur 
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at low serum bilirubin levels by displacing 

bilirubin from albumin, can cause hemolytic 

anemia in G6PD deficient babies. 

Side effects: 

 General: Dizziness

 Headache

 Lethargy

 Gastrointestinal disorders: 

Nausea

Anorexia

Vomiting

Diarrhea

Epigastric pain

 Urinary tract disorders: 

Crystalluria

Albuminuria

Hematuria

 Hematopoietic disorders: Hemolysis in 

G6PD deficiency patients

 Allergic reactions: Skin rash 

 Hypersensitivity reactions (rashes and 

hives): 

Stevenson–Johnson syndrome

Toxic epidermal necrolysis (Lyell

syndrome)

Agranulocytosis

Hemolytic anemia

Thrombocytopenia

Fulminant hepatic necrosis

Acute pancreatitis

 Urticaria

 Drug rash with eosinophilia and systemic 

symptoms (DRESS) syndrome

 Severe cutaneous adverse reactions 

(SCARs)

 Precipitation of kernicterus in newborn as 

sulfonamides will replace bilirubin from 

albumin.

 Photosensitivity 

 Porphyria 

 Hepatitis. 

Drug interactions: Will intensify the effects of 

warfarin, phenytoin, oral hypoglycemic, hence 

will require reduction in dosage. 

QUESTIONS

Q1. What are the sulfonamides that can 

cause allergy?

Sulfonamides that contain arylamine 

group at N4 are associated with hyper-

sensitivity, sulfamethoxazole, sulfa-

salazine, sulfadiazine, antiretrovirals 

amprenavir, and fosamprenavir. 

Q2. What is the sulfonamide used in the 

treatment of inflammatory bowel 

disease?

Sulfasalazine. 

Q3. As  sulfonamides inhibit  folate 

synthesis, will it affects human cells?

Humans will acquire folate from food. 

Q4. What are the sulfonamides used as 

anticonvulsants?

 Ethoxzolamide

 Sultiame

 Zonisamide.

Q5. What are the sulfonamides used in 

skin conditions?

Mafenide. 

Q6. What are the sulfonamides used as 

antiretrovirals?

 Amprenavir

 Darunavir

 Delavirdine

 Fosamprenavir

 Tipranavir.

Q7. Why sulfonamides are preferred in 

treating urinary tract infections?

Bactericidal concentrations are achieved 

in urine. 

Q8. What are the sulfonamides used for 

gastrointestinal infections?

Sulfaguanidine. 

Q9. How will you classify sulfonamides?

Classification of sulfonamides: 

 Short-acting sulfonamides (4–8

hours)—sulfadiazine, sulfadimidine,

and sulfafurazole
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 Intermediate-acting sulfonamides

(12 hours)—sulfadoxine and sulfa-

methoxazole

 Long-acting sulfonamides (7 days)—

sulfadimethoxine and sulfamethoxy-

pyridazine

 Ultra long-acting—sulfadoxine and

sulfametopyrazine.

Co-trimoxazole
 It is a fixed dose combination of trimetho-

prim and sulfamethoxazole 

 Available as tablet and syrup: 

Pediatric and adult tablets are available. 

Mechanism of action: It has synergistic 

bactericidal action.

Dosage: Dose of 6 mg/kg in two divided doses. 

Indications: 

 Urinary tract infections

 Respiratory infections

 Bacterial diarrhea

 Gonorrhea

 Typhoid fever

 Prophylaxis and treatment of Pneumo-
cystis carinii. 

Contraindications:

 Newborn

 Infants early infancy

 Blood dyscrasias

 Severe renal failure. 

Precautions: Patients with urinary obstruction. 

Effects on pregnancy: Not recommended 

because of teratogenic effect. Co-trimoxazole 

should be avoided during pregnancy and in 

patients with G6PD deficiency as hemolysis 

will be precipitated. 

Side effects: 

 Nauseas

 Vomiting

 Folic acid deficiency

 Blood dyscrasia

 Skin rashes

 Anemia

 Leukopenia

 Thrombocytopenia

 Stomatitis

 Glossitis

 Crystalluria

 Stevenson–Johnson syndrome. 

Drug interactions: When combined with 

pyrimethamine cause megaloblastic anemia. 

QUESTIONS

Q1. What is co-trimoxazole?

Co-trimoxazole is a fixed dose combina-

tion of trimethoprim and sulfamethoxa-

zole. 

Q2. Why sulfamethoxazole is used in  com-

bination with trimethoprim?

 It is because the half life of both is

about 10 hours

 Both are given in a ratio of 5:1 trim-

ethoprim will enter many tissues and

has a high volume of distribution.

Diaminopyrimidines
Trimethoprim: 

 It is a pyrimidine derivative

 Oral availability (F) (%) 100

 Half-life (h) 11. 

Trimethoprim–sulfamethoxazole: Available 

in double strength with 160 mg trimethoprim 

and 800 mg of sulfamethoxazole and 80 mg 

trimethoprim/400 mg of sulfamethoxazole. 

Mechanism of action: It is bacteriostatic. 

This inhibits the enzyme dihydrofolate 

reductase by binding to it, which results in 

inhibition of conversion of dihydrofolic acid 

to tetrahydrofolic acid. 

The affinity of trimethoprim for bacterial 

dihydrofolate reductase is thousand times more 

that that for human dihydrofolate reductase. 

Pharmacological actions: Effective against: 

 Streptococci

 Staphylococcus aureus
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 Escherichia coli
 Salmonella
 Shigella
 Proteus. 

Dosage: 

 Oral dose: 15–20 mg/kg in divided doses 

 Intravenous dose: 8–12 mg/kg/day

 Adult dose: One tablet bd for 10 days. 

Indications: 

 Urinary tract infections

 Prostatitis

 Prophylaxis against Pneumocystis 
pneumonia 

 Whipple disease 

 Disulfiram like reaction with alcohol 

 Traveler’s diarrhea. 

Contraindications: 

 Age less than 2 months

 Creatinine clearance less than 15 mL/

minute

 Hypersensitivity to sulfonamides

 Megaloblastic anemia due to folate 

deficiency. 

Precautions: 

 Use cautiously in patients with anemia, 

kidney disease, liver diseases, bone 

marrow suppression, and G6PD deficiency

 Hyperkalemia

 Hyponatremia

 Do not take any vaccines with this drug. 

The effect of typhoid vaccine will be 

affected

 Decrease the dose if the creatinine 

clearance is 15–30 mL/minute. 

Effects on pregnancy: Can cross the placenta 

and affect metabolism of folate. Contra-

indicated in the first trimester of pregnancy. 

This will lower folic acid levels and cause spinal 

cord defects. Displaces bilirubin from proteins 

in the blood in infants if used to pregnant 

mothers near term. 

Side effects: 

 Appetite loss

 Bone marrow toxicity

 Cyanosis

 Diarrhea

 Emesis

 Fever and chills

 Gustatory—change in taste

 Headache 

 Hypersensitivity

 Itching 

 Jaundice

 Joint aches 

 K+ excess (hyperkalemia)

 Lyell syndrome (toxic epidermal necrolysis)

 Mouth sores

 Muscle pain

 Nausea

 Photosensitivity

 Phototoxic skin eruptions

 Rash

 Stevens-Johnson syndrome

 Thrombocytopenia. 

Drug interactions: Trimethoprim may inhibit 

hepatic metabolism of phenytoin. 

QUESTION

Q1. What are the advantages of using 

trimethoprim and sulfamethoxazole 

in combination?

 Synergistic action

 Reduces the development of drug

resis tance as compared to use of either 

drug alone

 Competes with creatinine for secretion 

in to the renal tubule.
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Quinolones
Ciprofloxacin: 

 It is a second generation fluoroquino-

lones

 Oral availability (F) (%) 60 

 Half-life (h) 4.1

Mechanism of action: Quinolones will block 

bacterial deoxyribonucleic acid (DNA) syn-

thesis by inhibiting bacterial topoisomerase II 

DNA gyrase and topoisomerase IV. 

Dosage: 15 mg/kg in two divided doses. 

Indications: 

 Urinary tract infections

 Respiratory infections

 Ear, nose, and throat (ENT) infections

 Intra-abdominal infections

 Soft tissue infections—cellulitis 

 Gynecological infections

 Systemic infections

 Infections of bone and joints

 Anthrax

 Chancroid. 

Contraindications: 

 Hypersensitivity to ciprofloxacin

 Myasthenia gravis

Precautions: 

 Renal impairment, cerebral atherosclerosis, 

and epilepsy

 Adequate hydration should be maintained 

to prevent crystalluria. 

Effects on pregnancy: 

 Contraindicated

 Category C

 No study in humans, but animal studies 

have suggested potential harm to the 

fetus. 

Side effects: 

 Arthralgia

 Burning sensation

 Bloody/black tarry stools

 Chest pain/discomfort 

 Central nervous system (CNS) effects 

 Diarrhea

 Dizziness

 Emesis (vomiting)

 Exacerbation of muscle weakness in myas-

thenia gravis

 Fainting

 Gastrointestinal tract (GIT) symptoms

 Headache

 Insomnia

 Jaundice

 Joint stiffness

 Kidney problems

 Light headedness

 Muscle weakness

 Numbness

 Peripheral neuropathy

 Restlessness

 Skin rash

 Tendinitis

 Unsteadiness. 

Drug interactions: The following drugs will 

decrease absorption of ciprofloxacin: 

 Magnesium

 Aluminum hydroxide

 Calcium

 Iron

 Zinc

 Rifampicin will decrease the serum 

concentration of ciprofloxacin

 Ciprofloxacin will potentiate oral anti-

coagulants. 

QUESTIONS

Q1. What are the other fluoroquinolones?

 Norfloxacin

 Gatifloxacin

 Genifloxacin

 Moxifloxacin.

Q2. Fluoroquinolones are not routinely 

recommended in patients under  

18 years?

 Damage growing cartilage

 Arthropathy which is reversible.

Norfloxacin: 

 Fluoroquinolone

 Fluorinated 4—quinolone. 

JA
YPEE BROTHERS



284 Practical Pediatrics

Mechanism of action: Bactericidal, inhibits 

subunit A of DNA gyrase (topoisomerase) that 

is essential for bacterial DNA replication. It is a 

powerful broad spectrum antibacterial agent. 

Dosage: 

 Oral 5–6 mg/kg/day maintenance

 10 mg/kg/day up to a maximum of 15 mg/

kg/day. 

Indications: 

 Urinary tract infections

 Typhoid fever

 Gonorrhea

 Bacterial gastroenteritis. 

Contraindications: 

 Hypersensitivity to quinolones 

 Convulsions

 Blood dyscrasias

 Pregnancy

 Lactation. 

Precautions: 

 Renal impairment

 Convulsions

 Pregnancy

 Maintain adequate hydration and urine 

output. 

Effects on pregnancy: Contraindicated. 

Side effects: 

 Arthralgia

 Bronchospasm

 Bone marrow depression

 Dry mouth 

 Eosinophilia

 Edema of larynx

 Facial edema

 Gastrointestinal problems—abdominal 

pain

 Hypersensitivity reactions

 Hypotension

 Insomnia

 Jaundice

 Kidney problems. 

Drug interactions: 

 Theophyine will cause disulfiram like 

reactions when used with alcohol

 Cyclosporine levels will be increased

 Effects of oral contraceptives will be 

increased

 The effects of caffeine will last longer. 

The following drugs will decrease the levels of 

norfloxacin: 

 Multivitamin containing zinc and iron

 Antacids

 Sucralfate

 Probenecid will decrease the urinary 

excretion of norfloxacin. 

QUESTION

Q1. What is the cause of diarrhea in child 

taking norfloxacin?

Infection with Clostridium difficile. 

Beta-lactam Antibiotics
Amoxycillin: Amoxycillin is semi-synthetic 

penicillin an analogue of ampicillin beta-

lactam antibiotic. 

Mechanism of action: Inhibits biosynthesis 

of cell wall mucopeptide and also inhibits the 

cross linkage between linear peptidoglycan 

polymer chains in both gram-positive and 

gram-negative organisms. 

Pharmacological actions: Broad spectrum 

bactericidal activity against gram-positive and 

gram-negative organisms. 

Dosage of amoxycillin: Dose—100 mg/kg/day 

in three to four divided doses. 

Indications: 

 Typhoid fever

 Urinary tract infections

 Respiratory infections—acute sinusitis, 

acute otitis media, and pharyngitis

 ENT infections

 Haemophilus influenzae
 Neisseria gonorrhea
 Prophylaxis against infective endocarditis. 

Contraindications: Allergic to penicillin. 

Precautions: 

 Assessment of renal and hepatic functions

 Super infections with mycotic infections 

may occur. 
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Effects on pregnancy: No risk. 

Side Effects: 

 Nausea

 Vomiting

 Diarrhea

 Indigestion

 Serum sickness

 Rise in serum glutamate-oxaloacetate 

transaminase (SGOT)

 Nonallergic rash

 Allergic reactions—hives

 Anaphylaxis 

 Increased risk for yeast infections.

Rare side effects: 

 Drowsiness

 Hallucinations

 Coma

 Neutropenia

 Thrombocytopenic purpura

 Antibiotic associated colitis 

 Clostridium difficile infection. 

Drug interactions: 

 Amoxycillin will reduce the absorption of 

oral contraceptives

 Uricosuric drugs

 Typhoid vaccine

 Anticoagulants

 Allopurinol. 

QUESTIONS

Q1. What is the use of combining clavulanic 

acid along with amoxycillin?

Clavulanic acid is a potent inhibitor of 

beta-lactamase. Thus, it will prevent 

the effect of beta-lactamase on beta-

lactamase susceptible antibiotics. 

Q2. What is the advantage of combining 

clavulanic acid with amoxicillin?

 Amoxycillin is susceptible to beta-

lactam producing organisms.

 Clavulanic acid is a beta-lactamase

inhibitor. Hence, the combination

reduces the susceptibility to beta-

lactamase resistance, Staphylococcus

aureus,  Bacteroides fragilis, and beta-

lactamase producing E. coli and  

H. influenzae.

Q3. What are the differences between 

ampicillin and amoxycillin?

 Amoxycillin will be absorbed better

and food does not interfere with

absorption of amoxycillin.

 The blood levels will be more sustained.

 Amoxycillin is less active against

Shigella and H. influenzae.

 The incidence of diarrhea will be less.

Q4. Why amoxycillin is better than ampi-

cillin?

Amoxycillin is superior to ampicillin 

because it is absorbed better in the GIT. 

Ampicillin:

 Ampicillin is a semi-synthetic penicillin

 It is inactivated by penicillinase producing 

organisms

 Beta-lactam antibiotic

 Ampicillin injection: 100, 250, and 500 mg 

powder in vials

 Drops: 100 mg/mL

 Acid resistant. 

Mechanism of action: Inhibits cell wall syn-

thesis by binding to specific penicillin binding 

proteins. 

Pharmacological properties: 

 Excreted largely unchanged in the urine

 The spectrum of action of ampicillin: 

Ampicillin acts against gram-positive

organisms

H. influenzae, E. coli, Proteus, Sal-
monella, and Shigella.

Dosage: 

 Gram-positive organisms—dose: 50–100 

mg/kg/day for 10–14 days

 Meningitis dose: 100–200 mg/kg/day every 

6–8 hourly. 

Indications: 

 Urinary tract infections

 Respiratory infections

 Meningitis
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