Anti fungal Chemotherapy
Imp because alot of fungal infection in oral cavity

Fungal infection are very hard to treat not like bacteria infection due to many reasons , 

· one of that fungi grow slowly; so inorder to interpret their cycle need more time ,so it is hard to get red from it.

· Fungi grow in non vascularised area that drugs don’t reach it easily.

Two main groups of subfungal infection :


Superficial or topical                                                      systemic infection

Superficial affect the skin ,nails , mucous membrane and scalp.

Oral cavity included in mucous membrane .

systemic infection affect deeper tissue , organs and might affect the blood.

1-For superficial infection have two subgroups :

Dermatomycoses and candidiasis.

· Dermatomycoses affect skin ,hair, nail and caused by dermatophytes. These called tenia or ring worms.

· Candidiasis infect mucous membrane including oral cavity ,vagina and skin.

2-Systemic : Systemic candidiasis , streptococcus meningitis ,endocardidtis , pulmonary aspergellosis .
 She showed Picture of candida infection in oral cavity initially lesion start like thin layer white membrane covering erythematous lesion ,this acute infection progress and become thick plaque surrounded by red areas ,also if u remove white plaque blood come out .
Usually  candida or fungus are normal flora , but  certain conditions lead to over growth these microorganism as fungal infection.

certain conditions like :

·  immune compromised

· Chemotherapy

· Ill patient ,poorly fit 

· Infants ,infant have alot of candida oral lesions after birth that is called thrush
· Continous waring of denture is common cause also,not removing denture at night , start suffer from sore that might develop into infection.

Fungus have fungal wall and cell membrane .

We are going to explain different groups of antifungal drugs with different mechanism of action.
· Polyoxins : inhibit cell wall synthesis .

Glucose or polyglucose present in cell wall called chitin .polyoxins inhibit chitin synthesis.

· Polyenes   : bind ergosterol and disrupt cell membrane.

Ergosterol is steroid that only present in fungus membranes.

Imp bcoz Alot of antifungal target ergosterols.

· Azole  and allylamines : inhibit ergosterol synthesis inside the cell 

· 5-flurocystosine : affect DNA replication so they affect nucleic acid synthesis 

Also might affect protein synthesis by binding to RNA and inhibiting protein synthesis.

5-fulrouracil nucleic acid analogue 
· Newest antifungals affect microtubules replication, affecting replication of fungus include Griseofulvin  that disrupt microtubule aggregation during mitosis .
Azoles

Starting with Azoles antifungal that inhibit synthesis of ergosterol (ergosterol similar to cholesterol but not present in mammalian cells )
Azoles have two subgroups :

*Imidazoles     * triazoles 
- Each have different chemical structure . Same antifungal spectrum and mechanism of action .
- Used topicaly or systematic.

- Triazoles are less toxic . that why they described more. U well descripe it to treat patients.

Azoles inhibit ergosterol synthesis by inhibiting enzyme called 14-α-demethylase
Allylamines

Inhibit upstream step  in synthesis ergosterol 
Inhibit enzyme called squalene monoxygenase 
Both azoles and allylamines inhibit ergosterol synthesis .
Ergosterol required for fungal plasma membrane and if we inhibit these ,will end in cessation of microorganism fungi.

          Two subgroup of azole 
    imdazole                               and                                   triazoles 

There is other  classification mixing both groups
Systemic: ketoconazole ,itraconazole, flucoconazol

Ketoconazole :
· first drug to be synthesized , can be givin orally to treat systemic fungal infection.

· Imp to know absorbed from intestine ,and do not go to CNS 

· So it cannot be used to treat meningitis by fungi

· Main side effect is liver toxicity , this rare but fatal to patient .
· Other side effect are : GI disturbance , inhibit adrenal corticosteroid and testosterone synthesis 

*Because steroid are synthesized from cholesterol ,so they might inhibit enzymes in mammal cells synthesized by cholesterol.

Itraconazol :

· givin orally 

· fewer side effect than ketoconazol 

· more potent ,because it is newer drug

· has wide spectrum activity

· alot of people start using itraconazol instead of ketoconazol to treat most mycoses.

Side effects: GI disturbance , headache. Dizziness ,no CNS reach 

 Also itraconazol as ketoconazol does not reach central nervous system.

She’s not gonna ask about microorganism name unless she said them in lecture coz , alot of student ask her to omit them.

Fluconazol :
· Orally and IV

· reach CNS in high concentration in the ocular fluid 
·  treat fungal meningitis.
· Effective in treat infection by candida albicans species that usually infect immune compromised patient, or HIV patient ,or very ill or elderly patient start to have systemic fungal infection .usually fluconazol prescribed. 
· Vaginal candidacies use fluconazol  150 gm one time only.

· For thrush in AIDs patient in all their body and not gonna respond to earlier treatment by nystatin ,clotrimazol ,and ketoconazol.

· Nystatin and clotrimazol are topical agent ,later will be discussed  .

· Very elderly  ill patient ,we’ll go to fluconazol.

· Used for urinary tract infection caused by candida ,givin as 3 days course 

· DOC for fungal meningitis.
It more convenient using amphotrecin B for  bladder irrigation system.
Voriconazol :
· Modified fluconazol 

· Broader spectrum of activity 

· Orally and IV

· Used for serious fungal infection , invasive like:

Aspergillosis, candidemia (candida in bld)

· Less side effect than fluconazol :like transient visiual disterbances

Topical Azoles  are clotrimazol and miconazol one of indication is tenia versicolour ,which is  fungal infection in trunkal part of the body , inwhich patient take one of these azoles .  also ring worm infection, and mucocutanous candidiasis  which is generalized infection with candida in mucous membrane and skin .
Imp: miconazole potent inhibitor of warfarin.
So when prescribing miconazol , ask patients what drungs he is taking   .
Eeven topical use reach the circulation and inhibit warfarin causing bleeding in patient that could be lethal.


Antifungal antibiotics

Why it is called Antifungal antibiotic ?
Becoz it produced from natural microrganism.

Amphotericin B and Nystatin are polyene macrolides  antibiotics produced  from fungi and bind to fungal cytoplasm membrane. Interfere with membrane mobility , affect k channel inside the cell ,affect alot of cellular functions that lead to death of microorganism.
· Not well absorbed orally.

· Amphotericin B can be used systemically ,used IV , but also nephrotoxicity is dangerous side effect. Amphotericin can be combined with other antifungal but renal sufficiency should be measured .

· But nystatin very toxic cannot be used systematically only topically.

· Mechanism of action : bind to already synthesized ergosterols in cell membrane , increase membrane permeability  , cause lyses of the cell .

· But Azole inhibit ergosterol synthesis.

Amphotericin  B  :

does not bind to cholesterol as the same affinity for ergosterol, but it can bind in lesser affinity ,that wehy it has side effects.

· Treat serious disseminate yeast and dimorphic fungi in immune compromised .

· Given IV but renal function should be monitored . So used when maximum need for it use for immune compromised suffering from fungal infections.

· Side effects :
minor :fever ,chill, tachypnea shortly after IV doses. But in continuous treatment you are not gonna see these side effects.

Other side effect arises when continuous treatment like; anaemia , hypokalemia , liver damage .thrombocytopenia,anaphylactic reaction.

Since the excretion of this drug is mainly renal, associated with renal toxicity  ,renal reduction in function ,if drug is stopped renal recover.
Make sure during infusion of drug , renal function is measured all the time.

Repeating nephrotoxicity the most imp side effect and long term toxicity of amphotericin B.

Nystatin
It is toxic as amphotericin B,  but not used systemically only used topically ,either in the form of suspension , lozenges) (ملبس , or cream.
· Prescribed alot specially for infants suffering from thrush by candida albicans infection.

· So it treat superficial infection by candida albicans .

·  includes :oral candidiasis thrush, mild esophygeal candidiasis and vaginitis.

· Too toxic for systemic use.

· Between acute and chronic ,u can see certain thickness in the layer *you know if u scratch the lesion bleeding will occur ,and erythematous membranous underneath . it is very painful.


Newer anti fungal drugs are the 

Echinocandus

Includes: caspofungin , micafungin, anidulafungin.

Noncompetitive inhibitors of 1,3 D- glucan synthase. Which is imp for cell wall synthesis. 
This enzyme not present in mammalian , that account for selectivity of these drugs.
· Caspofungin is licens for  mucocutanous candidiasis.

· Also available parentally for IV use .

· Usually these drugs used for induction histamine receptor ,induce histamine release .

· side effects are similar to what you see in allergic reaction : thrush ,itching ,redness and facial swelling.


Flurocytosione
· analogue to nucleic acid ,so affect DNA replication ,and might interfere with protein synthesis due its binding  to RNA .
· available orally ,but also found as injectable form.

· Mainly used for candida ,fungal infection causing mycosis,Cryptococcus ,neoforman and fungus response to chromomycosis.

· This drug if givin with amphotericin B , flurocytosione level will be high causing toxicity leading leukopenia and thrombocytopenia .

· This drug usually not prescribed alone in treating invasive infection , should be combined with other antifungal.

But if the patient have renal insufficiency u have to be aware of combination of amphotericin with flurocytosione.
Side effects: skin rashes ,epigastric stress , diarrhea and liver enzyme elevation .


Allylamines 
That inhibit ergosterol synthesis , 
by inhibitibg sqalene monoxygenase . necessary in early step in ergosterol synthesizing.

Two topical miscellaneous and not belong to any group
Ciclopirox alaminne:

For cutanous dermatophyte infection ,cutanous C.albican and tinea versicolour  caused by malassezia furfur.

Mechanism of action is not completely understood , it can be due to effecting DNA synthesis , it can be interfering with certain enzymes such as catalases or peroxidises that affect certain func in microrganism .

Tolanaftake:

Found  topically inhibit fungal infection ,this is non prescribtion, that is available without prescripetion  OTC.

For treatment of dermatophyte infection ,tenia . so it is used for the same treatments .


Allylamines :
Naftifive hydrochloride :  

For Topical use only in treatment dermatophyte and candida infection ,it effective as azole in treating candida infection.  

Turbinafive hydrochloride :

Topically or  systematic ,oral tablets ,also for dermatophyte skin and nail infections.

Dental consideration about fungal infections:

Thrush ;term use for  candida infection in oral cavity or in other mucous membrane in the body like mouth and tongue.

Appear as small lesions on the tongue connect to each other finally.
What are the causes?

- low immunity,poor nutrition.

- chemotherapy for cancer (certain drug suppress immunity)

-being very old or very young 

- steroids or antibiotics for long term affect normal balance in the oral cavity because inhibit bacteria increase fungal infections.
- Dry mouth.
- leaving denture in mouth for long .
- having HIV infection or AIDs

What do advise the patients ?

Get red of tooth brush ,and get new one when start treatment ,and when finish treatment , bring new tooth brush. Because fungus grow on tooth brush and recurrent infection occur.
For little infants for mom to get new bottle when they are taking the treatment with calcifier they can try boiling it ,but fungus are very resistant.just buy new stuff if u can. 

Disinfect dentures by    bleach 1:10  .10% for water.

If do not like this, make half water half vinegar solution .
Salts not gonna kill microorganisms ,if he does not have any infection he can use salt and water.

If the patient can afford it when treating fungus get new denture.

Because fungus stay in rough surface of denture ,specially in immune compromised patients ,have lower immunity.

Regard less the drug u well prescribe treatment should be for 2 weeks at least to get red of infection. 

Drugs: 

· Nystatin oral suspension and found as lozenges make sure patient not swallow ,just keep it in mouth , because nystatin is very toxic.
· Amphotericin lozenges
· Miconazol oral gel,very popular.
· Clotrimazole , as lozenges ,start with it ,highly effective.always make sure not to swallow , if swallowed can have side effect in the liver . if swallowed  it will go to GIT.
For Systemic infections like AIDs , systemic antifungal.

Summary:

*Ketoconazole ; hepatotoxic, but used orally.

*Fluconazole : alternative to ketoconazole,less hepatotoxic , more used.

Severe infection, hospitalized patient give IV amphotericin B, but be aware for renal  insufficiency or failure.


Metronidazole : 

‘’Azole is suffex’’ but it is not anti fungal. IT is Antiprotozoa.
Heavily used in dentistry.

U should follow this when u go to clinic for treating thrush :
1)  Start with Nystatin or clotrimazole.
If not responding or taking the treatment you can go for 

2) Systemic fluconazole 2-3 weeks even if the infection stop  or the infection not in the blood.
3) Eventually if u dont see response, take specimen and culture and see microorganism responsible for infection.
In order to doctor finish lectures  in harry she said some notes that is imp to us as dentists

·   Steps to treat thrush as repetition follow it when u go to clinic:

1. Nystatin

2. Clortriamazole if not responding

3. Systemic anti fungal fluconazole 2-3 weeks to get red of infections ,even if the infection stopped or not in the blood.

4. Culture and look for susceptibility.

New subject

Metronidazol (anti protozoa)
· Nitromidazol antibiotic , for anaerobic bacteria And protozoa

· Mainly Treat amoeba infection that cause diarrhea in patient. 

· If u have pulpitis or dental abscess Or infection in third molar extraction , u always prescribe metronidazole in association with antibiotic  givin to cover anaerobic bacteria 

· Mechanism of action : Amoeba has certain  electron transport chain system ,that transport the metabolic ,we wanna get red of excessive electrons in cell that are harmful for DNA and proteins 

· So the Nitro group of metronidazole accept an electron form reduced cytotoxic compound that gonna bound to protein or DNA causing injury or harm causing cell death.

· This is electron transport chain is called ferrodoxin like electron transport protein. 
· It is agent of choice to treat antamoeba histolytica 
· Treat anaerobic gram –positive clostridia that cause pseudomembranous colitis 

· Anaerobic bacteria 

· For ANUG Acute Necrotizing Ulcerative Gingivitis.Tetracycline also used for ANUG

· Combined with penicillins to 

 -  treat infected jaws resulted from fracture. 
 - periodontal infections and endodontics.

- or infection with wisdom teeth extractions or eruption.


Any oral infection need drug for anaerobes ,usually metronidazol used for that.

Side effects: 
· with GI tract  : nausea , vomiting , epigastric distress ,abdominal cramps.
· When givin with penicillin these side effects are exaggerated with abdominal pain .
· It has metallic taste 

· Orally : ulcer to tongue and irritations. 
*It is trade name is flagell  
· Drug Drug interactions :

· Cannot be taken with alcohol ,because it increase toxicity of alcohol by inhibiting certain enzymes in liver .(we are not go in detail) causing headache ,facial flushing , heart palpitation , nausea and vomiting.

· Increase toxicity of certain drugs , like warfarin , lithium that used to treat manic depressive psychosis.
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