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D. SPECTRUM OF ACTIVITY

NARROW SPECTRUM BROAD SPECTRUM

- Penicillin –G - Tetracyclines

- Streptomycin -Chloramphenicol

- Erythromycin

E. TYPE OF ACTION  
PRIMARILY BACTERIOSTATIC PRIMARILY BACTERIOCIDAL

Sulphonamides

- Tetracyclines

- Chloramphenicol

- Erythromycin

Penicillin 

Cephalosporins

Aminoglycosides

Polypeptides

Ciprofloxacin



BACTERIOSTATIC V/S BACTERICIDAL

Aminoglycosides

Bacitracin

Cephalosporins

Metronidiazole

vancomycin

Penicillins 

ciprofloxacin

streptomycin 

cotrimoxazole 

Chloramphenicol

Clindamycin

erythromycin

Sulfonamides

Tetracycline

trimethoprim

Bactericidal- the ability to kill the bacteria
Bacteriostatic- the ability to inhibit or 

retard the growth of bacteria







 Penicillin was first antibiotic to be used clinically in 

1941.

 It was originally obtained from the fungus Penicillium 

notatum, but the present source is a high yeilding mutant 

of P.chrysogenum.

 Penicillinase is a beta lactamase developed by most 

staphylococci and many gram negative organisms, that is 

responsible for the breakdown of beta lactam ring





DOSAGE

PHENOXY METHYL PENICILLIN 
(OR) PENICILLIN (V)

Oral loading dose of 1000 mg followed by 
500 mg every six hours for 6 – 10 days.

For severe infections antibiotics is taken 
every 4 hours to maintain more constant 
serum level

Oral loading dose of 1000 mg followed by 500 mg every 

six hours for 6 – 10 days.

For severe infections antibiotics is taken every 4 hours to 

maintain more constant serum level



PENICILLIN G 

 Penicillin G sodium or potassium ( 1,000,000 & 

5,000,000 U) 

 Penicillin G procaine ( 400,000 & 800,000U) 24 

hours

 Penicillin G benzathin ( pen.LA, Pen 1,200,000 

U, Penadur®)   21-28 days



Penicillin 6-3-3   INJECTION, POWDER,

Benzathine penicillin G 

600,000U+Potassium 

Penicillin G 
300,000U+Procaine Penicillin 

G 300,000U   

Penicillin G Benzathin                             

1,200,000 U

INJECTION,POWDER,EXTEN

DED RELEASE
-

Penicillin G Benzathine   

600,000 U

INJECTION,POWDER,EXTEN

DED RELEASE
-

Penicillin G Potassium   

1,000,000 U
INJECTION, POWDER, -

Penicillin G Potassium   5000000 

U
INJECTION, POWDER -

Penicillin G Procaine   400,000 U INJECTION, POWDER,

Potassium Penicillin G 

100,000U+Procaine Penicillin 

G 300,000U  

Penicillin G procaine   800,000 U INJECTION, POWDER,

Potassium Penicillin G 

200,000U+ Procaine 

Penicillin G 600,000U  

Penicillin G Sodium   5,000,000 

U
INJECTION, POWDER, -

Penicillin V    125 mg/5ml POWDER, FOR SOLUTION
**(As Potassium)   200,000 

U**

Penicillin V    250 mg/5ml POWDER, FOR SUSPENSION **(As Potassium)**

Penicillin V   500 mg TABLET **(As Potassium)  800,000 U**

Penicillin V Benzathine   

200,000 IU/5ml
POWDER, FOR SUSPENSION -

Penicillin V Benzathine   

400,000 IU/5ml
POWDER, FOR SUSPENSION -



Uses :

PnG and PnV is the drug of choice for infections

1. Streptococcal infections

2. Pneumococcal infections

3. Meningococcal infections

4. Gonorrhoea

5. Syphilis 

6. Diphtheria 

7. Endocarditis

8. Oral and dental infection 

9. Prophylactic uses ( streptococcal infection, rheumatic  fever, 

syphilis)  

Greatest activity against 

gram-positive organisms, 

gram-negative cocci, and non-

β-lactamase producing 

anaerobes. 

They have little activity 

against gram-negative rods



What are 

adverse effects 

of penicillin?



 Hypersensitivity reaction: 

 Maculopapular rash

 Urticaria

 Fever

 Exfoliative dermatitis

 Erythema multiform

 Steven-Johnson syndrome

 Immediate allergic reaction

( early urticarial, angioedema, 

anaphylaxis)





SEMI SYNTHETIC PENICILLINS

The major drawbacks of benzyl penicillin are :

1. Inactivation by the gastric hydrochloric acid

2. Short duration of action

3. Activity mainly against gram +ve organism

4. Possibility of anaphylaxis

Attempts therefore have been made to synthesize pencillin free
from such drawbacks.





Pencillinase resistant pencillins ( antistaphylococcal Pen):

❑ Activity Against Staph and Strep producing beta-lactamase

❑ Lower activity against other G+-organism compared to natural
Pen

❑ No activity against G- oraganism

1. Effective in staphylococci

2. It is given IM or IV (slow) in the dose of 1 gm every 4-6
hours.

3. Haematuria, albuminuria and reversible interstitial nephritis
are the special adverse effect of methicillin.



Cloxacillin 1g INJECTION, POWDER,

Cloxacillin 250 mg CAPSULE

Cloxacillin 250 mg INJECTION, POWDER,

Cloxacillin 250 mg TABLET

Cloxacillin 500 mg CAPSULE

Cloxacillin 500 mg INJECTION, POWDER,

Cloxacillin    500 mg TABLET

❑ Cloxacillin

1. Weaker antibacterial activity.

2. Distributed throghtout the body, but highest concentration in
kidney and liver. 30% excreted in urine.

3. Oral dose for adults 2-4 gm divided into 4 portions children
50-100mg/kg/day.

4. IM adults 2-12 gm/day, children 100-300 mg/kg/day every
4-6 hours.



❑ Nafcillin :

More active than methicillin and cloxacillin but less active than

PnG

80% of drug bonds with plasma proteins excreted by liver

500mg- 2 g IV/IM q 4-6 hr/ 50-200mg/kg/day IV/IM q6hr

in patients with renal failure.

Dose is similar to cloxacillin.

Nafcillin Sodium   1 

g
INJECTION, POWDER,

Nafcillin Sodium   

500 mg
INJECTION, POWDER,







III) Extended spectrum pencillins :

1. Amino pencillins

1. Ampicillin –

• Antibacterial activity is similar to that of PnG that is more 

effective than PnG against a variety of gram-ve bacteria 

• Drug is effective against H.influenzae strep.viridans, 

N.gonorrhea, Salmonella, shigellae, Klebsilla and 

enterococci.

Absorption, fate and excretion :

• Oral absorption is incomplete but adequate

• Food interferes with absorption 



Dose : 0.5-2 gm oral/IM or IV depending on severity of infection
every 6 hours

Children : 25-50 mg/kg/day

USES :

• Urinary tract infections

• Respiratory tract infections

• Meningitis

• Gonorrhoea

• Typhoid fever

• Septicaemias



Ampicillin    1 g INJECTION, POWDER,

Ampicillin    250 mg INJECTION, POWDER,

Ampicillin    500 mg INJECTION, POWDER,

Ampicillin   125 mg/5ml
POWDER, FOR 

SUSPENSION

Ampicillin   250 mg CAPSULE

Ampicillin   250 mg/5ml
POWDER, FOR 

SUSPENSION

Ampicillin   500 mg CAPSULE

Ampicillin/Sulbactam     2 

g /1 g ( 3g) 
INJECTION, POWDER

Ampicillin/Sulbactam   1 g 

/0.5 g ( 1.5 g)
INJECTION, 

POWDER+C19



Adverse effects :

•Diarrhea  is frequent 

•Skin rashes is more common

•Unabsorbed drug irritates lower 
intestines

•Patient with history of 
hypersensitivity to PnG should 
not be given ampicillin.



AMOXYCILLIN :

• Antibacterial spectrum is similar to ampicillin but less effective

than ampicillin for shigellosis.

• Oral absorption is better; food does not interfere; higher and

more sustained blood levels are produced.

• It is less protein bond and urinary excretion is higher than that

of ampicillin.

• Incidence of diarrhea is less



Dose : 0.25-1 g TDS oral;

USES :

• Typhoid

• Bronchitis 

• Urinary infection

• Gonorrhoea

• H. pylori peptic ulcer

Amoxicillin     250 mg
POWDER, FOR 

SUSPENSION

Amoxicillin    125 mg TABLET, DISPERSIBLE

Amoxicillin    250 mg TABLET, CHEWABLE

Amoxicillin    250 mg TABLET, DISPERSIBLE

Amoxicillin    500 mg TABLET

Amoxicillin   125 mg/5ml
POWDER, FOR 

SUSPENSION

Amoxicillin   250 mg CAPSULE

Amoxicillin   250 mg/5ml
POWDER, FOR 

SUSPENSION

Amoxicillin   400 mg/5ml
POWDER, FOR 

SUSPENSION

Amoxicillin   500 mg CAPSULE

Amoxicillin  200 mg/5ml
POWDER, FOR 

SUSPENSION







Co-amoxiclav   125/31.25  mg POWDER, FOR SUSPENSION

Co-amoxiclav   125/31.25 mg/5ml POWDER, FOR SUSPENSION

Co-amoxiclav   200/28.5 mg/5ml POWDER, FOR SUSPENSION

Co-amoxiclav   250/125 mg TABLET

Co-amoxiclav   250/62.5 mg POWDER, FOR SUSPENSION

Co-amoxiclav   250/62.5 mg/5ml POWDER, FOR SUSPENSION

Co-amoxiclav 400/57 mg/5ml POWDER, FOR SUSPENSION

Co-amoxiclav   500/125 mg TABLET

Co-amoxiclav 500/125 mg TABLET

Co-amoxiclav   500/125 mg TABLET, DISPERSIBLE

Co-amoxiclav   600/42.9 mg  /5ml POWDER, FOR SUSPENSION

Co-amoxiclav 250/125 mg TABLET

Co-amoxiclav   500/100 mg
INJECTION, POWDER, FOR 

SOLUTION

Co-amoxiclav 1000/200 mg
INJECTION, POWDER, FOR 

SOLUTION







Piperacillin

Sodium/Tazobactam

Sodium 2g/250mg

INJECTION, POWDER

Piperacillin 

Sodium/Tazobactam 

Sodium 3g/375mg

INJECTION, POWDER,

Piperacillin

Sodium/Tazobactam

Sodium 4g/500mg

INJECTION, POWDER

Piperacillin 1 g INJECTION, POWDER,

Piperacillin 2 g INJECTION, POWDER,

Usual dosage range:

IV: 3-4g/dose q4-6 hr, not exceed 24g/24hr

IM: 2-3g/dose q6-12hr, not exceed 24g/24hr







CEPHALOSPORINS

 Group of semi-synthetic antibiotics derived from 

cephalosporin, “C” obtained from fungus Cephalosporium.

 Chemically related to penicillins (contain β-lactum ring), 

Like penicillin acts similar

 Have been classified as first, second, third and fourth 

generation.

Based on:      

❖When the were introduced

❖spectrum of activity 

❖Resistance to -lactamase

❖Pharmacokinetics











FIRST GENERATION

These are active against gram-positive bacteria but weaker against gram-
negative bacteria. e.g.Cephalothin, cephalexin. 

SECOND GENERATION

More active against gram-negative organisms with some members active 
against anaerobes. e.gCefuroxime, Cefaclor

THIRD GENERATION

Very active against gram–negative and gram-positive, but not effective 
against anaerobes. e.gCefotaxime, Cefixime

FOURTH GENERATION

Very effective against anaerobes and resistant to beta lactamase 
.e.g.Cefipime



ADVANTAGES WITH NEWER

GENERATIONS

 Each newer generation
of cephalosporins has
significantly greater
gram-negative
antimicrobial properties
than the preceding
generation, in most
cases with decreased
activity against gram-
positive organisms.
Fourth generation
cephalosporins, however,
have true broad
spectrum activity













Cefalexin 125 mg POWDER, FOR SUSPENSION

Cefalexin   125 mg/5ml POWDER, FOR SUSPENSION

Cefalexin 250 mg CAPSULE

Cefalexin 250 mg POWDER, FOR SUSPENSION

Cefalexin 250 mg TABLET

Cefalexin   250 mg/5ml POWDER, FOR SUSPENSION

Cefalexin 500 mg CAPSULE

Cefalexin   500 mg TABLET

1-4g/day, 

Q6h

25-

50mg/kg/day, 

Q6h



Cefazolin    1 g INJECTION, POWDER

Cefazolin    250 mg INJECTION, POWDER

Cefazolin    500 mg INJECTION, POWDER

0.5-2gIV, 

Q8h

25-100 

mg/kg/day IV, 

IM Q6-8h



Cephalothin 1 g INJECTION, POWDER

1-2g IV, IM 

Q6h

50-150mg/kg/day 

IV, IM , Q6h



Cefuroxime    1.5 g INJECTION, POWDER

Cefuroxime    125 mg TABLET

Cefuroxime    125 mg/5ml POWDER, FOR SUSPENSION

Cefuroxime    250 mg INJECTION, POWDER

Cefuroxime    250 mg TABLET

Cefuroxime    250 mg/5ml POWDER, FOR SUSPENSION

Cefuroxime    750 mg INJECTION, POWDER

Cefuroxime   500 mg TABLET

250-500mg 

PO Q12h

500-750mg 

IV/IM q12h

30mg/kg/day PO 

divided Q12h

75-150mg/kg/day 

IV/IM Divided 

Q8h



Cefixime 100 mg POWDER, FOR SUSPENSION

Cefixime   100 mg/5ml POWDER, FOR SUSPENSION

Cefixime   200 mg CAPSULE

Cefixime   200 mg TABLET

Cefixime 400 mg CAPSULE

Cefixime   400 mg TABLET

Cefixime   50 mg POWDER, FOR SUSPENSION

400mg/day 

QD or divided 

Q12h

8mg/kg/day 

QD or divided 

Q12h



Cefotaxime 1 g INJECTION, POWDER

Cefotaxime 500 mg INJECTION, POWDER

50/200mg/kg/d

ay IV,IM

Divided Q6-8hr

0.5-2 g Iv, IM

Q6-12h

Max: 12g/day



Ceftazidime (As Pentahydrate) 1 g INJECTION, POWDER

Ceftazidime (As Pentahydrate) 2 g INJECTION, POWDER

Ceftazidime (As Pentahydrate) 500 mg INJECTION, POWDER

1-2 g, IV/IM, 

Q8-12h

30-50mg/kg, 

IV, Q8-12h



Ceftriaxone     250 mg INJECTION, POWDER

Ceftriaxone   500 g INJECTION, POWDER

Ceftriaxone   1 g INJECTION, POWDER

Ceftriaxone   2 g INJECTION, POWDER

1-2g, IV, IM, 

Q12-24h

50-100 

mg/kg/day IV, 

IM Q12-24h



Ceftizoxime 1 g INJECTION, POWDER

Ceftizoxime 500 mg INJECTION, POWDER

0.5-2g IV, IM 

Q8-12h

100-200mg/kg  IV 

Q8-12h



Cefepime 500mg INJECTION, POWDER

Cefepime 1 g INJECTION, POWDER

Cefepime 2 g INJECTION, POWDER

0.5-2g IV 

Q8-12h
50mg/kg  IV 

Q8-12h



500mg, 1 g

Imipenem /Cilastatin 250/250 mg

Imipenem /Cilastatin 500/500 mg

Imipenem /Cilastatin 750/750 mg





No GI absorption

Renal excretion











Vancomycin    250 mg CAPSULE LIQUID FILLED

Vancomycin    500 mg/6ml POWDER, FOR SUSPENSION

Vancomycin (As Hydrochloride) 1 g INJECTION, POWDER,

Vancomycin (As Hydrochloride) 500 

mg
INJECTION, POWDER,



Is it possible for 

bacteria to become 

resistant to 

Vancomycin? 



LINEZOLIDE



Adverse Effects

• gastrointestinal upset, nausea, diarrhea, 
headache, and rash.

• The principal toxicity of linezolid is 
hematologic: 
– Thrombocytopenia is the most common 

manifestation particularly when the drug 
is administered for longer than 2 weeks. 

– Anemia and neutropenia most commonly 
in patients with a predisposition to or 
underlying bone marrow suppression. 

• There are case reports of serotonin
syndrome occurring when linezolid is
coadministered with serotonergic drugs,
most frequently SSRI.



TETRACYCLINES

❖ Obtained from soil actinomycetes.  

❖ Resistance - Common

❖ These bind to 30S ribosomal subunit and inhibit the binding of aminoacyl-
tRNA to the A site. 

❖ On the basis of chronology of development they may be divided in to 3 
groups

Group – I         Group – II Group – III

Chlortetracycline           Domeclocycline               Doxycycline

Oxytetracycline          Methacycline Minocycline

Tetracycline

 Commonly used to treat sexually transmitted disease

 Tetracycline: oint 1 & 3%, cap 250mg

 Doxycycline: cap 50 & 100mg, inj 100mg/vial









PRECAUTIONS

❖ Not used during pregnancy, lactation ,childhood.

❖ Used cautiously in renal and hepatic patients.

❖ Adverse effects – esophagitis, nausea, vomiting, diarrhea, 

Destruction of normal intestinal flora resulting in increased 

secondary infections; staining and impairment of the structure 

of bone and teeth. Not used in children



Tetracycline Hydrochloride   

1%
OINTMENT

Tetracycline Hydrochloride   

250 mg
CAPSULE

Tetracycline Hydrochloride   

3%
OINTMENT

Doxycycline    100 mg CAPSULE

Doxycycline    100 mg TABLET

Doxycycline    50 mg CAPSULE

Doxycycline 100 mg/ Vial INJECTION







ERYTHROMYCIN

✓ It was Isolated from Streptomyces erythreus in 1952.

✓ Water solubility of erythromycin is limited and the solution

remains stable only when kept in cold.

✓ It acts by inhibiting bacterial protein synthesis. It combines

with 50S ribosomes subunits and interferes with translocation.

ANTIMICROBIAL SPECTRUM

It is narrow, includes mostly gram positive organisms and 

few gram negative bacteria and overlaps considerably with 

that of Penicillin G.









DRUG INTERACTIONS

1) Interaction with warfarin leads to serious bleeding in 

patients undergoing anticoagulation therapy.

2) Interaction with lovastatin, drug given for cholesterol 

reduction leads to severe muscle weakness.

3) Interaction with Theophylline, a bronchodilator used for 

asthmatic patients leads to toxic concentrations of the 

same resulting in cardiac arrhythmias





DOSAGE

Erythromycin

Erythromycin    1 g INJECTION, POWDER,

Erythromycin    200 mg TABLET

Erythromycin    200 mg/5ml POWDER, FOR SUSPENSION

Erythromycin    400 mg TABLET

Erythromycin   0.5% OINTMENT

Erythromycin   2% GEL

Erythromycin   2% SOLUTION

Erythromycin   4% GEL

Erythromycin   4% SOLUTION



Azithromycin –loading dose;500mg 1st day

Followed by 250mg daily.

.

Azithromycin 1g/sachet
POWDER, FOR 

SUSPENSION

Azithromycin    1% DROPS, SOLUTION

Azithromycin    100 mg/5ml
POWDER, FOR 

SUSPENSION

Azithromycin    2 g POWDER, FOR SOLUTION

Azithromycin    200 mg/5ml
POWDER, FOR 

SUSPENSION

Azithromycin    250 mg CAPSULE

Azithromycin    250 mg TABLET

Azithromycin    500 mg CAPSULE

Azithromycin    500 mg INJECTION, POWDER

Azithromycin    500 mg TABLET



Clarithromycin – 250-500mg every 12 hrs for 6-10 days.

Clarithromycin   125 mg/5ml
POWDER, FOR 

SUSPENSION

Clarithromycin   250 mg TABLET

Clarithromycin   250 mg/5ml
POWDER, FOR 

SUSPENSION

Clarithromycin   250 

mg/sachet
GRANULE, FOR 

SUSPENSION

Clarithromycin   500 mg TABLET











150-450MG PO Q6-8HR

1.2-2.7G/DAY IV/IM DIVIDED Q6-12HR

Clindamycin CREAM 2% VAGINAL

Clindamycin CAPSULE 150 mg ORAL

Clindamycin

INJECTION

150 mg/ml PARENTERAL

Clindamycin CAPSULE 300 mg ORAL

Clindamycin SUSPENSIO

N

75 mg/5ml ORAL

Clindamycin POWDER, 

FOR  

SOLUTION

75 mg/5ml ORAL

Clindamycin    GEL 1% TOPICAL

Clindamycin    SOLUTION 1% TOPICAL

Clindamycin    SUPPOSITO

RY

100 mg VAGINAL

Clindamycin+Clotrimazole
CREAM

VAGINAL

Clindamycin+Tretinoin
GEL

TOPICAL



 Aminoglycosides are 

group of antibiotics in 

which amino sugars liked 

by glycoside bonds

 Eg Streptomycin, 

 Act at the level of 

Ribosome's and inhibits 

protein synthesis

 Other Aminoglycosides –

Gentamycin, 

neomycins,paromomycins,t

obramycins Kanamycins

AMINOGLYCOSIDES

















Gentamicin    3 mg/g OINTMENT

Gentamicin    3 mg/ml DROPS, SOLUTION

Gentamicin    40 mg/ml, 

1ml
INJECTION

Gentamicin    40 mg/ml, 

2ml
INJECTION

Gentamicin   0.8 mg/ml , 

100 ml 
INJECTION

Gentamicin   10 mg/ml, 

2ml
INJECTION

ADULTS: 3-5mg/kg/day 

IV/IM divided q8h

Or

4-7 mg/kg/dose IV QD

pediatric: 2-2.5mg/kg/day 

IV/IM divided q8h



Neomycin Sulfate   

125 mg/5ml
SOLUTION

Neomycin Sulfate   

500 mg
TABLET

Spectinomycin    2 g INJECTION, POWDER,

Pre-op intestinal antiseptic: 1g 
PO at 19, 18, 9 hours pre-op * 
children:90mg/kg/day PO divided 
q4hr for 2-3 days

Hepatic encephalopathy: 4-
12g/day PO divided q6hr for 5-6 
days or 3-6g/day for 1-2 weeks * 
children: 50-100mg/kg/day PO 
divided q8hr for 5-6 days



Tobramycin OINTMEN

T

0.30% OPHTHALMI

C

Tobramycin INJECTIO

N

10 mg/ml PARENTERA

L

Tobramycin
POWDER

28 mg RESPIRATO

RY

Tobramycin NEBULISA

TION

300mg/4

ml

INHALATIO

N

Tobramycin NEBULISA

TION

300mg/5

ml

INHALATIO

N

Tobramycin INJECTIO

N

40 mg/ml PARENTERA

L

Tobramycin INJECTIO

N

50 mg / 

ml

PARENTERA

L

Tobramycin NEBULISA

TION

60 mg/ml RESPIRATO

RY

Tobramycin NEBULISA

TION

75mg/ml RESPIRATO

RY

3-6mg/kg/day IM, IV divided 
q8hr or 4-7mg/kg/dose IV,IM QD

Pediatric: 2-2.5 mg/kg/dose 
IV,IM Q8hr

300mg inhaled QD-BID



Amikacin
INJECTIO

N

250 

mg/ml 

PARENTERA

L

Amikacin INJECTIO

N

50 mg/ml PARENTERA

L

15mg/kg/day 
divided q8-12hr, 

IV,IM

15-22.5 mg/kg/day 
IV,IM q8h

1-2g/day IM 
divided Q6-

12hr

20-40mg/kg/day 
IM q6-12hr



TRIMETHOPRIM-SULFAMETHOXAZOLE

( CO-TRIMOXAZOLE) 



1-2 TAB PO Q12-24HR

8-20MGTMP/KG/DAY IV Q6-12HR

Co-trimoxazole
INJECTION, SOLUTION

(Sulfamethoxazole 

400mg+Trimethoprim 80mg)/5ml  

Co-trimoxazole

SUSPENSION

(Sulfamethoxazole 

200mg+Trimethoprim 40mg)/5ml

Co-trimoxazole

TABLET

Sulfamethoxazole 

100mg+Trimethoprim 20mg

Co-trimoxazole

TABLET

Sulfamethoxazole 

400mg+Trimethoprim 80mg

Co-trimoxazole

TABLET

Sulfamethoxazole 

800mg+Trimethoprim 160mg







TRIMETHOPRIM-SULFAMETHOXAZOLE

( CO-TRIMOXAZOLE) 

❑Pneumocystis pneumonia (PCP)

❑Listeria meningitis( in the case of penicillin 

sensitivity)

❑Brucellosis( not as a first choice)

❑UTI

❑Prostatitis

❑Otitis media

❑sinusitis



CO-TRIMOXAZOLE: ADVERSE EFFECTS

❖ Dermal reaction:
❖ Sulfonamides are the most involved 

antibiotics in producing adverse dermal 
reactions

❖ Dermal reactions constitute 75% of 
reported adverse reactions of sulfonamides

❖ Other adverse effects:

❖ Anorexia, nausea, vomiting

❖ Crystalluria

❖ Hemolytic anemia( in G6PD deficiency)

❖ Not suitable for infants< 2months( also 
for lactating mother) 







CO-TRIMOXAZOLE: ADVERSE EFFECTS

Drug interactions: 

 Increase plasma levels of:
Warfarin

sulfonylurea agents

phenytoin







 First Generation

Gram-negative 
treatment of lower urinary tract 
infections.

 Second Generation

excellent gram-negative activity and 
moderate to good activity against 
gram-positive bacteria

Ciprofloxacin is the most active 
agent of this group against gram-
negative organisms, P aeruginosa 
in particular. Levofloxacin has 
superior activity against gram-
positive organisms, including 
Streptococcus pneumoniae.

 Third and Fourth Generation

Have increased activity against 
gram-positive pathogens 
including S. pneumoniae.They 
are also active against 
mycobacteria.

Moxifloxacin

is excreted primarily 
by the liver



 First Generation
▪ Nalidixic Acid

 Second Generation
▪ Ciprofloxacin

▪ Levofloxacin

▪ Ofloxacin

 Third Generation
▪ Gatifloxacin

 Fourth Generation
▪ Gemifloxacin

▪ Moxifloxacin

Fluoroquinolones also are active against agents of atypical pneumonia
(eg, mycoplasmas and chlamydiae) and against intracellular
pathogens such as Legionella pneumophila and some mycobacteria
,including Mycobacterium





 Gastrointestinal effects: nausea, vomiting, and
diarrhea

 Hemolytic anemia ( nalidixic acid)
 phototoxicity
 Headache, dizziness, insomnia, rarely hallucination,

delirium and seizure
 Damage to growing cartilage (not recommended for

use in children).
 Tendonitis, a rare complication, reported in adults, is

potentially more serious because of the risk of tendon
rupture. Risk factors for tendonitis include advanced
age, renal insufficiency, and concurrent steroid use.

 Theophylline interaction (with ciprofloxacin)
 Multivalent catión





Ciprofloxacin    0.3% DROPS, SOLUTION

Ciprofloxacin    0.3% OINTMENT

Ciprofloxacin    10 
mg/ml, 20ml

INJECTION, SOLUTION

Ciprofloxacin    2 
mg/ml, 100ml

INJECTION, SOLUTION

Ciprofloxacin    250 
mg

TABLET

Ciprofloxacin    500 
mg

TABLET

Ciprofloxacin   250 
mg/5ml

SUSPENSION

Ciprofloxacin/Dexa
methasone  
0.3/0.1%  

DROPS, SUSPENSION

Ciprofloxacin   400 
mg/200ml

INJECTION



Ofloxacin 0.3% DROPS, SOLUTION

Ofloxacin 200 mg TABLET

Ofloxacin   300 mg TABLET

Ofloxacin   400 mg TABLET

Gemifloxacin 320 mg TABLET

Moxifloxacin 400 mg TABLET

Moxifloxacin 0.5% Opht SOLUTION

400mg 
QD

320 mg 
QD

200- 400 
mg q12 h





 MOA: Drug reduction in bacteria and invasion 
to DNA

 Effective against:  E.coli, Staphylococci, 
enterococci

 Urinary antiseptic





❖ Introduced in 1959 for the treatment of “Trichomonas 

Vulgaris”.

❖ Used especially for serous anaerobic infections, 

including those of the orofacial region. 

❖ Bactericidal 

 DNA synthesis inhibition ( reduction by enzymatic 
system of anaerobic microorganism) 



 DNA synthesis inhibition ( reduction by 
enzymatic system of anaerobic 
microorganism) 



METRONIDAZOLE

❖METRONIDAZOLE-250mg every 8 hrs

Metronidazole    125 mg/5ml SUSPENSION

Metronidazole   0.75% GEL

Metronidazole   250 mg TABLET

Metronidazole   5 mg/ml, 100ml INJECTION, SOLUTION

Metronidazole   500 mg SUPPOSITORY

Metronidazole   500 mg TABLET

5mg/

ml







PRINCIPLES OF ANTIBIOTIC 

ADMINISTRATION



APPROACHING THE PROBLEM

Confirm an infectious versus noninfectious process.

Most likely site must be identified according to signs and 
symptoms.

Laboratory tests, including the Gram stain, serologic 
analysis, and antimicrobial susceptibility testing.

Spectrum of activity, established clinical efficacy, adverse 
effect profile, pharmacokinetic disposition, and cost 

considerations

Once an agent has been selected, the dosage and duration 
should be based on the size of the patient, site of infection, 

route of elimination, and other factors.



EMPIRIC ANTIMICROBIAL

THERAPY

empiric (or 
presumptive) 

therapy

definitive 
therapy.



EMPIRIC ANTIMICROBIAL

THERAPY

The history, site of infection, physical 
examination, and immediately available 

laboratory results.

Empiric therapy is indicated when there is a 
significant risk of serious morbidity if 

therapy is withheld until a specific pathogen 
is detected by the clinical laboratory.

Broad spectrum therapy



Host factors:

History of allergy

Immune system

renal and hepatic function.

ability to tolerate drugs by mouth

severity of illness

Age (meningitis: H.influenza, S. pneumoniae and Neisseria meningitides).

if female whether pregnant, breast-feeding or taking oral contraceptive. 

Choice of antimicrobial agent depends 

upon



The duration of 
therapy, dosage and 

route of administration 
depend on site, type 

and severity of 
infection and response.

The dose varies 
according to a number 

of factors including age, 
weight, renal function 

and severity of 
infection.



II. Pharmacologic factors:

•The kinetics of absorption, distribution 
and elimination.

•The ability of the drug to be delivered to 
the site of  infection.

•The potential toxicity of an agent.

•The pharmacokinetic or pharmcodynamic
interaction with other drug.

III cost of antimicrobial therapy























ANTIMICROBIAL DOSING

Weight ( low TI)

Site of infection 

Anatomic and Physiologic Barriers

Patient age

Fever: increases and decreases blood flow to mesenteric, hepatic, and 
renal organ systems and can either increase or decrease drug clearance

Route of Elimination

• Β-lactam, AG, Vancomycin

• Azithromycin, clindamycin, metronidazol











PROPER TIME-INTERVAL

The frequency of dosing 
is also  important

Plasma half life (t 1/2)

The usual dosage 
interval for the 

therapeutic use of 
antibiotics is four times 

the  t ½.



Route of administration

.

The intravenous route is preferred in the following

situations:

(1) for critically ill patients

(2) for patients with bacterial meningitis or endocarditis

(3) for patients with nausea, vomiting, gastrectomy, or

diseases that may impair oral absorption

(4) when giving antimicrobials that are poorly absorbed

following oral administration( vancomycin,

antipsudomonas penicillin).

many antimicrobials have similar pharmacokinetic 

properties when given orally or parenterally 

(tetracycline, cotrimoxazole, quinolones, 

chloramphenicol, metronidazole, clindamycin). In 

most cases, oral therapy with these drugs is equally 

effective, less costly and with fewer complications



ANTIMICROBIAL FAILURE

Patient specific host factors 

Drug or dosage selection

Concomitant disease states

Drug resistance



Use of antibiotics 

with no clinical 

indication (eg, for 

viral infections)

Use of  broad 

spectrum antibiotics 

when not indicated

Inappropriate choice 

of empiric 

antibiotics

Inappropriate Antibiotic Use



MECHANISMS OF ANTIBACTERIAL

RESISTANCE

Structurally modified antibiotic target  site, resulting in:

•Reduced antibiotic binding

Altered uptake of antibiotics, resulting in:

•Decreased permeability

• Increased efflux

Antibiotic inactivation

•bacteria acquire genes encoding enzymes that 
inactivate antibiotics like -lactamases, 
aminoglycoside-modifying enzymes, chloramphenicol 
acetyl transferase





PREVENTING RESISTANCE TO DRUGS

Limit the use of antimicrobial agents 
to the treatment of specific pathogens 

sensitive to the drug being used. 

Make sure doses are high enough, and 
the duration of drug therapy long 

enough , combination therapy.

To be cautious about the 
indiscriminate, inadequate or unduly  

prolonged use of anti-infectives 



Antibiotic drug-combination therapy -

Rationale

• Minimize the emergence of antibiotic-resistant microorganisms.

• To increase the certainty of a successful clinical outcome.

• To treat mixed bacterial infections & severe infections of unknown

etiology.

• To prevent superinfection.

• To decrease toxicity without decreasing efficacy.



Indications :

 In the patients with life threatening sepsis of unknown etiology.

 When increased bactericidal effect against a specific organism is 

desired. e.g.: treatment of Enterococcus infection

(penicillin & aminoglycoside)

 Prevention of rapid emergence of resistant bacteria .         

e.g.: Tuberculosis



Commonly used antimicrobial combinations:

1. Penicillin and gentamycin are synergistic

against S. especially S.viridans and enterococci.

2. Antipseudomonas penicillins and aminoglycosides are

synergistic.

3. Cephalosporins and aminoglycosides are synergistic

against K. pneumoniae.

4. Sulfamethoxazole and trimethoprim are synergistic

against some gram positive and negative organisms.

5. Penicillins and cephalosporins are potentiation with

beta-lactamase inhibitors such as clavulanic acid and

sulbactam.

6. Unique dug combination; imipenem-cilastatin. The

enzyme inhibitor cilastatin prevents metabolic

breakdown of imipenem by the kidney.



Antibiotics in 

pregnancy



ANY

QUESTION


