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Abstract : Antibiotics are drugs that either kill or inhibit the growth of bacteria: bactericidal
and bacteriostatic respectively. Antibiotics may account up to 30% of a hospital’s drug.
Various strategies have been used to implement guidelines and antimicrobial-control programs
to limit the emergence and spread of antimicrobial-resistant organisms. Turkey uses 42.2% of
antibiotics and was rated as the first country, using most of the antibiotics. Cephalosporins are
the class of antibiotic which are mostly used to treat infections. The choice of antibiotics may
also vary depending on the presenting microorganism. As the complications of these antibiotic
therapies are increasing nowadays, the dose calculation is needed for infective treatment.
Alternative therapy or discontinuation of therapy can be done in case of severe complications
which cannot be reversed.
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Introduction

Antibiotics are the class of drugs that can cure disease and are mainly effective in treatment of many
bacterial, fungal and viral infections. The majority of common antibiotics that are used today were revealed in
the ‘“‘Golden Age” of antibiotics. Bacteria may reproduce with increased environmental pressure and multiple
antibiotic resistance organisms such as Escherichia coli and Staphylococcus aureus has been observed. More
than 70% of the bacteria that cause hospital-acquired infections are resistant to at least one of the drugs most
commonly used to treat them. The hospital’s budget includes 30% of antibiotics [1-3]. For the past 20 years it
was seen that, inappropriate usage of certain antibiotics was found to be a major problem and a reason for high
costs and also the selection and wrong duration of antibiotics may causes the spreading of drug-resistant
microorganisms. Various criteria have been used to apply guidelines and antimicrobial-control programs to
limit the growth and spreading of antimicrobial-resistant organisms [4, 5].

To prevent such conditions we need specific selective therapy of antibiotics used for treating specific
infections. Newer antibiotics are invented, for further improvement of particular disease conditions with limited
complications and adverse effects. Newer aminoglycosides, tetracyclines, beta lactamases, cephalosporins,
macrolides, etc., are established. They aim to have minimum complications with maximum effectiveness. Most
commonly the recent studies develop intravenous antibiotics for use in hospitals. With rising outpatient
antibiotic resistance in respiratory system disorders and urinary infections, new oral antibiotics for outpatient
use be urgently needed. The rate of bacterial diarrheal infection among children younger more than 5 years was
high. E. coli was predominant isolate and impeneim was the most effective antibiotics on bacterial isolates
[6,7].
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Duration of Treatment of Antibiotics

In most instances the optimum duration of antibiotic was unknown. The duration varies from a single
dose to many months depending on the infection. For more complicated infections a shorter durations and a
higher dose therapy is recommended. For certain infections with lower complications a minimum duration is
recommended and some examples are shown below.

Recommended Minimum Durations of Treatment
(Duration of treatment for some infectious conditions)

Tuberculosis 4 - 6 months
Empyema/lung abscess 4 - 6 weeks
Atypical pneumonia - 2 - 3 weeks
Pneumococcalpneumonia - 5 days
Pneumococcal meningitis - 7 days
Endocarditis - 4 weeks
Osteomyelitis - 4 weeks

Antibiotic Resistance

Antibiotic resistance is the ability of bacteria to repel or withstand the effects of an antibiotic.
Development of resistance is a microorganism’s protective mechanism for surviving in the environment.
Though antibiotics do not technically cause resistance, they allow it to happen by creating a situation where a
preexisting variant bacterium can flourish and grow. Recent studies found that there is an increased bacterial
sensitivity in milk[8, 9].Antibiotic resistance can spread from bacteria to bacteria, patient to patient and from
animals to patients. Resistance patterns vary from country to country, from hospital to hospital in the same
country, from unit to unit in the same hospital. Antibiotic resistance occurs through any of the following
mechanisms: Spontaneous deoxyribonucleic acid (DNA) mutation, transformation, and plasmid transfer.
Spontaneous DNA mutation: Bacteria are prokaryotes with relatively few genes. Any population of bacteria
may have one variant bacterium with unusual traits such as the ability to be resistant to an antibiotic. After
treatment with antibiotics, this one bacterium remains, multiplies, and eventually becomes the predominant
bacteria. Recent studies showed that cellulitis patients develop resistance to amoxicilin, piperacillin,
carbenicillin and susceptible to vancomycin ,tygecyclin and meropenem [10, 11]. Transformation is a form of
microbial reproduction; one bacterium takes up DNA from another bacterium. If the DNA contains a gene for
antibiotic resistance, it can be transferred from one bacterium to another by this method. Plasmid transfer is
another method of acquiring resistance [12].

Certain Disease Conditions Involving Long Term Antibiotic Therapy

There are some disease conditions, for which antibiotics are used for long term and may develop
resistance or some other problems, due to which we need to undergo an alternative therapy which is shown in
table 1.

Complications of Long Term Therapy with Antibiotics

On usage of long term antibiotics for certaindisease conditions, some complications may occur which
are detailed in table 2. These are peculiar complications which may occur for particularly antibiotic usage.

Conclusion

Antibiotics therapies were indicated for several bacterial infective conditions. The antibiotic therapy is
needed to prevent secondary infections also. There are certain guidelines to prevent the unnecessary use of
antibiotics. As the complications of these therapies are increasing nowadays the dose calculation is needed for
infective treatment. Alternative therapy or discontinuation of therapy can be done in case of severe
complications which cannot be reversed.
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Table 1: Disease condition in which 1% line antibiotics preferred and alternative therapy for it

182

S.no

Disease
condition

First line antibiotic preferred

Alternative therapy

Reference

COPD - acute
exacerbations

Amoxicillin
Adult: 500 mg, three times daily,
for five days

Doxycycline

Adult: 200 mg, on day one
(loading dose), followed by 100
mg, once daily, on days two to
five

13

Pertussis
(Whooping
cough)

Azithromycin  (first-line  for
children, alternative for adults)
Child < 45 kg: 10 mg/kg/dose,
once daily, on day one, followed
by 5 mg/kg/dose, once daily, on
days two to five

Adult and Child > 45 kg: 500
mg on day one, followed by 250
mg, once daily, on days two to
five

Erythromycin  (first-line  for
adults, alternative for children
aged over one year)

Child: 10 mg/kg/dose, four times
daily, for 14 days

Adult: 400 mg, four times daily,
for 14 days

None

14,15

Pneumonia -

adult

Amoxicillin
Adult: 500 mg — 1 g, three times
daily, for five to seven days

Monotherapywith
roxithromycinordoxycycline is
acceptable for people with a
history of penicillin allergy.

16

Pneumonia -

child

Amoxicillin

Child: 25 — 30 mg/kg/dose, three
times daily, for five to seven days
(maximum 500 mg/dose age three
months to five years, 1000
mg/dose age > five years)

Erythromycin
Child: 10 — 12.5 mg/kg/dose,
four times daily, for seven days

17

Otitis externa —
acute

Clioguinol +
flumethasone(LocortenVioform)
*

Adult and child > 2 years: 2to 3
drops, twice daily, for 7 days

OR

Dexamethasone + framycetin +
gramicidin (Sofradex)*

Adult and child: 2 to 3 drops,
three to four times daily, for 7
days

Acetic acid 2% (Vosol)* may
be sufficient in mild cases.
Ciprofloxacin +
hydrocortisone (Ciproxin
HC)* if Pseudomonas
suspected.

Flucloxacillinif there is
spreading cellulitis or the
patient is systemically unwell;
also  consider referral to
hospital.

18, 19

Otitis media

Amoxicillin

Child: 15 mg/kg/dose, three
times daily, for five days (seven
to ten days if age < two years,
underlying medical condition or
perforated ear drum)

Co-trimoxazole

Child > 6 weeks: 0.5
mL/kg/dose oral liquid (40+200
mg/5 mL), twice daily, for five
to seven days (maximum 20
mL/dose)

20
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7 Pharyngitis Phenoxymethylpenicillin(Penicil | Erythromycin 21, 22
lin V) Child: 20 mg/kg/dose, twice
Child < 20 kg: 250 mg, two or | daily or 10 mg/kg/dose, four
three times daily, for ten days times daily, for ten days
Child > 20 kg and Adults: 500 | (maximum 1 g/day)
mg, two or three times daily, for | Adult: 400 mg, twice daily, for
ten days ten days
OR
Amoxicillin
Child < 30 kg: 750 mg, once
daily, OR 25 mg/kg, twice daily
(maximum 1000 mg/day), for ten
days
Child > 30 kg and Adults: 1000
mg, once daily, for ten days
OR
IM benzathine penicillin (stat)

Child < 30 kg: 450 mg (600 000
V)

Child > 30 kg and Adults: 900
mg (1 200 000 U)

8 Sinusitis — acute | Amoxicillin Doxycycline 23
Child: 15 mg/kg/dose, three | Adult and child > 12 years:
times daily, for seven days 200 mg on day one, followed

by 100 mg, once daily, on days
two to seven

Amoxicillin clavulanate(if
symptoms persist despite a
treatment course of amoxicillin)
Child: 10 mg/kg/dose
(amoxicillin component), three
times daily, for seven days
(maximum 500 mg/dose
amoxicillin component)

Adult: 500+125 mg, three
times daily, for seven days

9 Conjunctivitis Chloramphenicol 0.5% eye dropsFusidic acid eye gel 24

Adult and child > 2 years: 1 — P Aldops,aevbohitao halrop fawvibe first 24
hours then every 48 hrs daily until 48 hours after
symptoms have cleared

10 Bacterial Benzylpenicillin(penicillin G) Ceftriaxone 25

meningitis and | Child < one year: 300 mg IV or | Adult and child: 50 — 100
suspected IM mg/kgupto 2 g IV or IM
meningococcal Child one to nine years: 600 mg
sepsis IV or IM
Adult and child > ten years: 1.2
glVoriIM
11 Bites — human | Amoxicillin clavulanate Adult and child > 12 years: | 26, 27
and animal Child: 10 mg/kg/dose | Metronidazole 400 mg, three
(amoxicillin  component), three | times daily, + doxycycline 200
times daily, for seven days | mg on day one, followed by
(maximum 500 mg/dose, | 100 mg, once daily, on days

amoxicillin component)
Adult: 500+125 mg, three times
daily, for seven days

two to seven
Metronidazole + co-
trimoxazoleis an alternative for

children aged under 12 years
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(doxycycline contraindicated)

12 Cellulitis Flucloxacillin Cephalexin 28
Child: 12.5 mg/kg/dose, four | Adult: 500 mg, four times
times daily, for seven days daily, for seven days
Adult: 500 mg, four times daily, | Erythromycin
for five to seven days Child < 12 years: 20
Cephalexin mg/kg/dose, twice daily, or 10
Child: 125 mg/kg/dose, four | mg/kg/dose, four times daily,
times daily, for seven to ten days | for seven to ten days (maximum
(maximum 500 mg/dose) 1 g/day)

Adult: 500 mg, four times daily, | Adult: 800 mg, twice daily, or
for seven days 400 mg, four times daily, for
seven days
Co-trimoxazole(if MRSA
present):
Child > 6 weeks: 05
mL/kg/dose oral liquid (40+200
mg/5 mL), twice daily, for five
to seven days (maximum 20
mL/dose)

13 Diabetic foot | Amoxicillin clavulanate Cephalexin 500 mg, four times | 29

infections Adult: 500+125 mg, three times | daily, + metronidazole 400

daily, for five to seven days mg, twice to three times daily,

for five to seven days
OR (for patients with penicillin
hypersensitivity)
Co-trimoxazole160+800 mg
(two tablets), twice daily, +
clindamycin* 300 mg, three
times daily, for five to seven
days

14 Impetigo Topical (localised area of | Topical (localised area of | 30
infection): infection):

Hydrogen peroxide 1% cream | Fusidic acid 2% cream or
apply two to three times daily, for | ointment

five days Apply three times daily, for five
OR days

Povidone-iodine 10% ointment | If topical treatment fails, use
Apply three times daily, for five | oral treatment as above.

days Oral

Oral (extensive/multiple lesions): | Cephalexin (if flucloxacillin
Flucloxacillin not tolerated)

Child: 125 mg/kg/dose four | Child: 12-25  mg/kg/dose,
times daily, for five days | twice daily, for five days
(maximum 500 mg/dose) Adult: 500 mg, four times daily
Adult: 500 mg, four times daily, | or 1 g, twice daily, for five days
for five days

15 Campylobacter | Erythromycin Ciprofloxacin 31

enterocolitis

Child: 10 mg/kg/dose, four times

daily, for five days

Adult: 400 mg, four times daily,

for five days

Adult: 500 mg, twice daily, for
five days (not recommended for
children)
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16 Gonorrhoea Ceftriaxone Ciprofloxacin 500 mg, stat + | 32
Adult: 500 mg IM, stat (make up | azithromycin 1 g, stat, only if
with 2 mL of 1% lignocaine or | the isolate is known to be
according to data sheet) ciprofloxacin sensitive.
AND Resistance rates vary by
Azithromycin location.
Adult: 1 g, stat (including in
pregnancy and breastfeeding)

17 Urinary  tract | Trimethoprim Norfloxacin 33,34

infection (UTI) — | Adult: 300 mg, once daily, for | Adult: 400 mg, twice daily for
adult three days (avoid during the first | three days — but should be

trimester of pregnancy) reserved for isolates resistant to
OR initial empiric choices and
Nitrofurantoin avoided during pregnancy
Adult: 50 mg, four times daily,
for five days (avoid at 36+ weeks
in pregnancy, and in patients with
creatinine  clearance < 60
mL/min)

18 Urinary  tract | Co-trimoxazole Cefaclor 35, 36

infection (UTI) —
child

Child: 0.5 mL/kg/dose oral liquid
(40+200 mg/ 5 mL), twice daily,
for three days (maximum 20
mL/dose)

Child: 8 — 10 mg/kg/dose, three
times daily, for three days
(maximum 500 mg/dose)
Amoxicillin clavulanate
Child: 10 mg/kg/dose
(amoxicillin component), three
times daily, for three days
(maximum 500
mg/dose,amoxicillin
component)
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Table 2. Long term antibiotics with complications

s.no | Antibiotics Complications Reference

1 Ceftaroline Hemolyticanemia 37

2 Colistin Neurotoxicity, Renal impairement 38

4 Daptomycin Myopathy, esinophilic pneumonia 39

5 Ertapenem Thrombophlebitis 40

6 Linezolid Bone marrow suppression, optic neuritis, serotonin | 41

syndrome

7 Trimethoprim Nephrotoxicity, myelosuppression, hepatotoxicity 42,43

8 Amphotericin B Anemia, pulmonary toxicity 44

9 Voriconazole Jaundice, loss of eye sight 45, 46

10 AKTA4 Hepatotoxicity 47, 48

11 Aminoglycosides Ototoxicity, corneal epithelial changes, superficial | 49, 50, 51

punctate lesions, vortex keratopathy produced by
subconjunctival  gentamicin and  conjunctival
inclusions.

12 Fluroquinolones Hepatic failure, esinophilia, respiratory distress | 52, 53, 54, 55

syndrome, peripheral neuropathy

13 Amoxicillin Hepatitis, hepatotoxicity 53

14 Doxycycline Hepatotoxicity, toxic epidermal necrolysis 54

15 Azithromycin Liver failure, corneal erosion 54

17 Cephalexin Interstitial nephritis, renal failure 52

18 Cotrimoxazole Ototoxicity, aseptic meningitis 50

20 Clindamycin Jaundice, liver failure 55

21 Nitrofurantoin Hepatitis, haemolytic anemia 55
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