
 
 دکتر آقاتالایی

 هتخصص تیواریْای عفًَی

 تخش عفًَی تیوارظتاى اهام خویٌی

 تِ ًام خذا

 
 آًتی تیَتیکْای شایع



Quinolones 
• Drugs:  norfloxacin, ciprofloxacin, ofloxacin, levofloxacin,  

moxifloxacin 

• Mechanism of action: 

– Inhibit bacterial DNA synthesis by inhibiting DNA gyrase and 

topoisomerase IV   rapid cell death 

– Post antibiotic effect:  lasts 1 to 2 hours, increases with 

increasing concentration 

• Mechanism of resistance: 

– Chromosomal:  

• Alter target enzymes:  DNA gyrase and topoisomerase IV 

• Decreased drug penetration:  Pseudomonas, E. coli 

– Plasmid:  seen in some K. pneumoniae and E. coli 

– Mutations in both target enzymes are needed to produce 

significant resistance 

 



Members 
Quinolones 
• Nalidixic acid 

Fluoroquinolones 

New Generations 
• Lomefloxacin 

• Levofloxacin  

• Prulifoxacin 

• Sparfloxacin  

• Gatifloxacin  

• Gemifloxacin 

• Moxifloxacin  

• Trovafloxacin 

• Alatrofloxacin 

• Finafloxacin 

 

 

 

Fluoroquinolones 
First Generation 

 Ciprofloxacin 

 Norfloxacin 

 Pefloxacin 

 Ofloxacin 

 

 

Second 

Third 

Fourth 

MAN Can SPOT Good Life 

 



 Moxifloxacin  

 Alatrofloxacin 

 Norfloxacin 

 Ciprofloxacin 

 Sparfloxacin  

 Pefloxacin 

 Prulifoxacin 

 Ofloxacin 

• Trovafloxacin 

• Gatifloxacin  

• Gemifloxacin 

• Lomefloxacin 

• Levofloxacin  
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Quinolones 

• Parent drug: nalidixic acid 

 



Classification 

• Quinolones (1st generation) 

– Highly protein bound 

– Mostly used in UTIs 

• Fluoroquinolones (2nd, 3rd and 4th generation) 

– Modified 1st generation quinolones 

– Not highly protein bound 

– Wide distribution to urine and other tissues; limited 

CSF penetration. 

 



Generation Drug Names Spectrum 

1st 
nalidixic acid  

cinoxacin 

Gram- but not 

Pseudomonas species 

2nd 

norfloxacin 

ciprofloxacin  

enoxacin  

ofloxacin  

Gram- (including 

Pseudomonas species), 

some Gram+ (S. aureus) 

and some atypicals 

3rd 

levofloxacin   

sparfloxacin  

moxifloxacin 

gemifloxacin 

Same as 2nd generation 

with extended Gram+ and 

atypical coverage 

4th 

*trovafloxacin 

 

Same as 3rd generation 

with broad anaerobic 

coverage 



Mechanism of Action 

• Dual MOA: 

1. Inhibition of bacterial DNA Gyrase (Topoisomerase II)  

1. Formation of quinolone-DNA-Gyrase complex 

2. Induced cleavage of DNA 

2. Inhibition of bacterial Topoisomerase IV 

1. Mechanism poorly understood 

 

Mechanism of DNA Gyrase 



Mechanism of Action 



Quinolones 

• [Conc] > serum:  

– Prostate tissue 

– Stool 

– Bile 

– Lung 

– Neutrophils 

– Macrophages 

– Kidneys 

• [Conc] < serum:   

– Prostatic tissue fluid 

– Bone 

– CSF 



Quinolones 

• Drug interactions:   

– ↓ absorption:  Al3+, Mg2+, and Ca2+ antacids 

– CYP450 inhibition potential drug interactions for ciprofloxacin 

• (Ex) can increase warfarin exposure (real changes in INR 

are rare, but monitor) 

• Adverse effects:   

– GI: Nausea, vomiting 

– CNS:  HA, dizziness, confusion, insomnia, delerium, 

hallucinations, seizure (rare) 

– Cardiovascular: Torsades de pointes (rare)  

– Musculoskeletal: Rupture of tendon (rare)  

– Neurologic: Polyneuropathy (rare) 



Quinolones PK/PD 
 Bactericidal antibiotics 

 Show both time-dependent and a combination of time-
dependent and concentration dependent killing 

 

               Time-Dependent vs. Concentration-Dependent Killing 



Ciprofloxacin 
 

• Administration [Usual Dosage]: IV, PO [500 – 750 mg q 8-12h] 

• Spectrum: Gram- aerobic rods, and Legionella pneumophila, and other 
atypicals.  Poor activity against Strep. pneumoniae. 

• Indications: 

--  Nosocomial pneumonia 

-- Intra-abdominal infections  

– Uncomplicated/complicated UTI 

– Anthrax exposure and prophylaxis 

• Unique Qualities: 

– Binds divalent cations (i.e. Ca & Mg) which decreases absorption 

--  Increased effects of warfarin 

• ADRs 

– QTC prolongation, torsades de pointes, arrhythmias 

– Nausea, GI upset 

– Interstitial nephritis 

 



First generation FQs 
Ciprofloxacin-  

•Long Post Antibiotic Effect (PAE)  
•Less active at acidic pH 

• Interacts with food and calcium  
•High tissue penetrability ( Except BBB)  

•High conc. in urine and bile 

•CNS side effects are common,  

•Tendonitis and tendon rupture  

•Drug Interaction-  

•Inhibition of metabolism of other drug, 

•Chelation 

•QT interval prolongation 



USES- (Extended spectrum) 
CNSI, MFI, OI, ENTI, RTI, GITI, UTI, PID, STDs, SBI 

 Nosocomial Infections 

Septicaemia 

Tuberculosis- MDR TB and XDR TB 

Typhoid  

Treatment 2 weeks  

Prevention of carrier state 2 months 

Other drugs-  

Other FQs  

Cephalosporins ,Ceftriaxone (Fastest)  
Chloramphenicol   

Cotrimoxazole  

Ampicillin 



Levofloxacin 
• Brand Name: Levaquin®, Quixin® 

• Administration [Usual Dosage]: IV, PO and ophthalmic [500-750 mg 
q24h] 

• Spectrum: Gram-, Gram+ (S. aureus including MRSA & S. 
pneumoniae) and Legionella pneumophila, atypical resp. pathogens,  

      Mycobacterium tuberculosis 

• Indications: 

– Chronic bronchitis and CAP 

--  Nosocomial pneumonia 

– SSTIs 

– Intra-abdominal infections 

 

• Unique Qualities: 

– Binds divalent cations (i.e. Ca & Mg) which decreases absorption 

ADRs 

– Blood glucose disturbances in DM patients 

– QTC prolongation, torsades de pointes, arrhythmias 

– Nausea, GI upset 

– Interstitial nephritis 



Moxifloxacin 

• Brand Name: Avelox®, Vigamox® 

• Administration [Usual Dosage]: IV, PO and ophthalmic [400mg q24h] 

• Spectrum: Gram-, Gram+ (S. aureus including MRSA & S. 
pneumoniae) & atypicals (L. pneumophila, C pneumonia & M. 
pneumoniae), Mycobacterium tuberculosis, gram-negative anaerobes 

• Indications: 

– Chronic bronchitis 

– CAP 

– Bacterial conjuctivitis 

– Sinusitis  

• Unique Qualities: 
– Binds divalent cations (i.e. Ca & Mg) which decreases absorption 

– Safety and efficacy not established in patients <18 y.o. 

• ADRs 
– Blood glucose disturbances in DM patients 

– QTC prolongation, torsades de pointes, arrhythmias 

– Nausea, GI upset 

– Interstitial nephritis 



Resistance Mechanisms 

• Mutations that enhance antibiotic efflux 

capability 

• Bacterial chromosomal mutations for genes that 

encode for bacterial DNA gyrase and Topo IV 

• Mutations in outer membrane porins (Gram-) 



Norfloxacin –  

Less potent,  

Primarily used for UTI and GIT  infections, 

 

Ofloxacin-  

Highly active against Mycobacterium leprae  

 

Pefloxacin – 

Methylated derivative of Norfloxacin,  

Oral bioavailability is 100% 



Second Generation FQs 

 

Lomefloxacin –  
•Once a day dose 

 

Levofloxacin –  
•Levo-isomer of Ofloxacin,  

•Oral absorption is 100%  
•Single daily dose  

•Minimal drug interactions 



Sparfloxacin –  
• Enhanced action against Chlamydia,  

• Maximum half life and Plasma Protein Binding 

• Second line Anti-tubercular drug  

• MAC in AIDS, Leprosy  

• No interaction with Theophylline and Warfarin,  

• Photoxicity  

• Single daily dose,  

• May prolong Q-T interval ( Avoid with Cisapride, 
TCAs, Phenothiazines, Anti-arrhythemics, 
Hypokalemia) 

 



Gatifloxacin –  
•Prolongs Q-T interval,   
•Unexpected Hypo or Hyperglycemia in 

Diabetes mellitus  patients. ( Withdrawn ) 

 

Moxifloxacin –  

•Most potent FQ against M. tuberculosis.  

•Can prolong Q-T interval,  

•Phototoxic 

 
Trovafloxacin –  

•Hepatotoxic (Reserved and maximum of 15 days Tt.) 

Alatrofloxacin - Prodrug of Trovafloxacin 

Finafloxacin, Prulifoxacin, Gemifloxacin 
 

 



Elimination of Fluoroquinolones 
 

Renal 
•Norfloxacin 

•Ofloxacin 

•Ciprofloxacin 

•Lomefloxacin 

•Levofloxacin 

•Gatifloxacin 

 

Hepatic 
•Pefloxacin 

•Moxifloxacin 

•Trovafloxacin 

•Sparfloxacin 

•Gemifloxacin 

Fluoroquinolones safe in renal failure 

Pefloxacin 

Moxifloxacin 

Trovafloxacin 



Miscellaneous points about Quinolones 
 

 
•No FQs effective against spirochaetes 

 

•Ofloxacin and Pefloxacin are effective 

 against M. leprae 

 

•Moxifloxacin is the only FQ NOT used 

 in UTI as its concentration is poor 

 in urine 



•Levofloxacin, Moxifloxacin, Gemifloxacin, 

 Gatifloxacin, Sparfloxacin have good 

 activity  against  S. pneumonia  and also 

 called Respiratory FQs. They also 

 have good activity against anaerobes 

 

•Chronic Prostatitis Tt. Ciprofloxacin for 1 to 2 

 months 

 

•Gonorrhea- Tt. Single dose Ciprofloxacin 500mg 

 

•Chlamydia trachomatis- Ciprofloxacin one week 

 or single dose Azithromycin 





Dermatologic: Photosensitivity is often seen. Patients 
should avoid the sun or use sunscreen while taking 
fluoroquinolones. 

Developmental: Because of toxicities seen in juvenile 
beagle dogs, fluoroquinolones are contraindicated in 
pregnant women and relatively contraindicated in 
children, although experience with use in children 
suggests they may be used. 

 



Important Facts 

Important Facts 

While ciprofloxacin and levofloxacin have activity 
against pseudomonas, MICs are typically higher than 
with other susceptible organisms (e,g., E.coil). Thus, 
when using these drugs to treat documented or possible 
Pseudomonas infections, give them at higher, 
antipseudomonal doses: 400 mg IV q8h or 750 mgPO 
mg PO q12 h for ciprofloxacin; 750 mg IV/ PO daily for 
Levofloxacin. 

 



Bioavailability of all f luoroquinolones is 80-100%, so oral 
dose= IVdose (except ciprofloxacin: PO =~ 1.25 times IV 
dose). Levofloxacin and ciprofloxacin are the only drugs 
that are well- absorbed and active against Pseudomonas, 
but resistance to them is unfortunately common for this 
pathogen. Susceptibility testing is a must. 

 



Fluoroquinolones chelate cations, and their oral 
bioavailability is significantly oral bioavailability is 
significantly decreased when administered with calcium, 
iron, antacids, milk, or multivitamins. Separate these 
agents by at least 2 hours or have your patient take a 
week off of the supplements, if possible. Administration 
with tube feedings is also problematic. This problem is 
unique to the oral formulations- IV forms avoid it. 



 Most Fluoroquinolones are cleared renally and require 
dose reduction in renal dysfunction. Moxifloxacin is the 
exception; because it is not excreted into the urine, it is 
also not approved for treatment of UTIs. 

Gemifloxacin has dual elimination, and its utility in 
treating UTIs is not established, though it does require 
dose adjustment in renal failure. It is probably best to 
avoid using gemifloxacin for UTIs until there is evidence 
that supports its use. 

 

 



The FDA mandates a boxed warning to all 
f luoroquinolone packing inserts regarding the 
possibility of tendon rupture. Important note: in 2016, 
FDA required the addition of a warning for all systemic 
f luoroquinolones that their risks out weigh their 
benefits for most cases of sinusitis, bronchitis, and 
uncomplicated UTIs unless other options are not 
available. This is due to the possibility of rare but serious 
adverse effects, including those listed above. 

 



What Thay,re Goods for 

What Thay,re Goods for 

Not everything, despite the temptation. Remember, the 
longer you want to be able to use these drugs, the more 
restraint should be exercised now. 

 





هْوتریي ّا ظیلیي پٌی ّوراُ تِ ّا ظفالَظپَریي 
 ظلَلی دیَارُ ظاخت کِ ّعتٌذ ّایی تیَتیک آًتی

 .هیکٌٌذ هْار را تاکتری
یک ٍجَد دلیل تِ کِ ًاهٌذ هی تتالاکتام را دارٍّا ایي 

 .اظت هشترک آًْا ّوِ در کِ ظت عضَی 4 حلقِ
 تاریک ٍ الطیف ٍظیع دظتِ 2 تِ ّا ظفالَظپَریي

 .هیشًَذ تقعین طیف

  



Cephalosporins 

Narrow spectrum Wider spectrum 

1st generation 2nd,3rd,4th generations 



:طبقه بندی  
ظفالَظپَریي ّا هشتقات 
 7-  آهیٌَظفالَظپَراًیک اظیذ ّعتٌذ ٍ حلقِ  تتا

 .لاکتام دارًذ
 فعالیت ضذ تاکتری آًْا تعیار هتفاٍت اظت ٍ تر

اظاض تقذم ٍرٍد تِ طة تالیٌی،دارٍّای ًعل 
 .اٍل،دٍم،ظَم یا چْارم ًاهیذُ هیشًَذ

 



:ظفالَظپَریي ّای ًعل اٍل  
 :ایي گرٍُ شاهل

 ظفادرٍکعیل
 ظفازٍلیي

 ظفالکعیي
 ظفالَتیي
 ظفاپیریي
 ظفرادیي



 ایي دارٍّا در هقاتل کَکعی ّای گرم هثثت،شاهل
 .پٌَهَکَکْا،اظترپتَکَکْا ٍ اظتافیلَکَکْا تعیار هَثر ّعتٌذ

  اگرچِ ظفالَظپَریٌْای ًعل اٍل ٍظیع الطیف ٍ ًعثتا غیر
ظوی ّعتٌذ ٍلی ًذرتا تِ عٌَاى دارٍی اًتخاتی ترای عفًَتْا 

 .تِ کار هیرًٍذ
 دارٍّای خَراکی ترای درهاى عفًَتْای ادراری ٍ ضایعات

ِ ّای تافت ًرم تِ کار هیرًٍذ  .خفیف اظتافی،ظلَلیت یا آتع
  تا ایي حال ًثایذ تِ ظفالَظپَریي ّای خَراکی در درهاى

 .عفًَتْای خطرًاک ظیعتویک اعتواد کرد



:ظفالَظپَریي ّای ًعل دٍم  
دارٍّای ایي گرٍُ عثارتٌذ از: 
ظفاکلَر 
ظفاهٌذٍل 
ظفًَیعیذ 
ظفپرٍزیل 
لَراکارتف 
ظفَرٍکعین 
ظفَراًیذ 
ظفَکعیتیي-ظفَتتاى-ظفوتازٍل: ظفاهایعیٌْا 



ِتِ کِ هیکرٍتْایی تراتر در ًعل ایي کلی طَر ت 
 اها .هیثاشٌذ فعال ّعتٌذ، حعاض اٍل ًعل دارٍّای
 هٌفی گرم ّای تاکتری تِ ًعثت تری گعتردُ پَشش

 .دارًذ
هقاتل در دٍم ًعل ّای ظفالَظپَریي تواهی 

 اٍل ًعل دارٍّای از کوتر هثثت گرم تاکتریْای
 .هَثرًذ



هَثر آًفَلاًسا ّوَفیلَض علیِ خَراکی دٍم ًعل دارٍّای 
 عفًَتْای یا ظیٌَزیت،اٍتیت درهاى ترای عوذتا ٍ ّعتٌذ
 تِ دارد ًقش آًْا در ارگاًیعن ایي کِ تحتاًی تٌفط دظتگاُ

 .هیرًٍذ کار
ِیا ظفَتتاى ظفَکعیتیي، َّازیْا، تی علیِ آًْا فعالیت علت ت 

 یا پریتًَیت چَت هخلَط َّازی تی عفًَتْای در ظفوتازٍل
 .ّعتٌذ هفیذ دیَرتیکَلیت



اظتفادُ جاهعِ از اکتعاتی پٌَهًَی درهاى ترای ظفَرٍکعین 
 هیشَد

 
خًَی ظذ از کِ اظت دٍم ًعل دارٍی تٌْا ظفَرٍکعین-

 .رٍد کار تِ ًثایذ هٌٌصیت درهاى در اها هیکٌذ عثَر هغسی



:سفالوسپورین های نسل سوم  
دارٍّای ًعل ظَم عثارتٌذ از: 
ظفَپرازٍى 
ظفَتاکعین 
ظفتازیذین 
ظفتی زٍکعین 
ظفتریاکعَى 
ظفیکعین 
ظفپَدٍکعین پرٍگستیل 
ظفتی تَتي 
هَگسالاکتام 



فعالیت ظفَپرازٍى جس تِ دارٍّا ایي خصَصیت هْوتریي 
 از ترخی ًفَر قذرت ٍ هٌفی گرم تاکتریْای علیِ آًْا ٍظیع

 .اظت هرکسی عصثی دظتگاُ در آًْا
 
ای گعتردُ طیف درهاى هٌظَر تِ ظَم ًعل ظفالَظپَریٌْای 

 هقاٍم ارگاًیعوْای ٍظیلِ تِ شذُ ایجاد خطرًاک عفًَتْای از
 .هیرًٍذ کار تِ دیگر دارٍّای اکثر تِ



ِهیتَاًٌذ هرکسی عصثی دظتگاُ تِ دارٍّا ایي ًفَر دلیل ت 
 هٌٌگَکَکْا، پٌَهَکَکْا، از ًاشی هٌٌصیتْای درهاى در

 ًِ اها ای، رٍدُ هٌفی گرم تاظیلْای ٍ آًفَلاًسا ّوَفیلَض
 .رًٍذ کار تِ هًََظیتَشى لیعتریا



تا ظپعیط تجرتی درهاى از عثارتٌذ دیگر تالقَُ اًذیکاظیًَْای  
 ٍ ایوٌی، کوثَد دچار یا ایوٌی ًقص تذٍى افراد در ًاشٌاختِ علت

 ظویت کوتریت ظفالَظپَریي آًْا ترای کِ عفًَتْایی درهاى در
 .تاشذ داشتِ را دارٍیی

 
ظفالَظپَریٌْای ًَترٍپٌی، ٍ تة ایوٌی، ًقص دچار تیواراى در 

 .هیرًٍذ کار تِ آهیٌَگلیکَزیذ یک ّوراُ تِ غالثا ظَم ًعل



:ظفالَظپَریي ّای ًعل چْارم  

ظفپین 

ظفپیرم 

 تتالاکتاهازّای کرٍهَزٍهی ِ ِ ٍظیل ظفپین در تراتر ّیذرٍلیس ت
ِ تعیاری از ًعل ظَهی ّا را تی اثر هیکٌذ هقاٍم اظت  .ک

 ِ ِ ّای اظترپتَکَکی هقاٍم ت ِ اغلة ظَی فعالیت خَتی علی
 .پٌی ظیلیي دارد



:عَارض جاًثی ظفالَظپَریي ّا  
آلرشی (الف 
هعوَهیت(ب 

شًَذُ اضافِ عفًَتْای(ج 







 



 



 



 با تشکر از توجه شما


