Pharma                                                                                                                                                                       T.B & leprosy


…TUBERCULOSIS…
· MEDICALLY IMPORTANT MYCOBACTERIA:

· Mycobacterium tuberculosis (M. Tuberculosis).
· Mycobacterium bovis   (M. bovis).
· Mycobacterium leprae  (M. leprae).
· Atypical Mycobacteria.
· TREATMENT OF TUBERCULOSIS(T.B):

· Tuberculosis is a disease caused by Mycobacterium tuberculosis:
· Organs involved  ----- Primarily lungs

· Drugs are divided into two groups: 

1. First line drugs.
2. Second line drugs.
	First line drugs 

Isoniazid (INH)
	Second line drugs

	
	Amikacin
	Rifapentine

	Rifampin (RMP)
	Capreomycin
	Rifabutin

	Pyrazinamide (PZA)
	Ethionamide
	Ciprofloxacin & Levofloxacin

	Ethambutol (EMB)
	Cycloserine
	Clofazimine

	Streptomycin (STM)
	Aminosalicylic acid 
	 


….First line drugs….
       1-  Isoniazid (INH)

· Activity:

▪ Bacteriostatic for ----- “resting” bacilli 

▪ Bactericidal for -------- rapidly dividing bacilli
· Site of action :

· intracellular bacilli

· extracellular bacilli

· bacilli in caseous lesions
· mechanism of action :

· Is a prodrug

· Cell Wall synthesis inhibitor ,,, inhibits synthesis of Mycolic acids,which are  essential components of mycobacterial cell walls
· clinical use:

· Treatment of tuberculosis -- in combination 

· Prevention of active T.B ----- as a single agent alone
· Adverse effect:
· Hepatitis.
· Peripheral neuropathy (neuritis) due to relative pyridoxine deficiency ( INH promote excretion of pyridoxine) reversed by administration of pyridoxine,,,, pyridoxine is given along with isoniazid in patients predisposed to neuropathy.
· Optic neuritis and atrophy. should monitor visual acuity.
· CNS toxicity ,, include:

1) lack of mental concentration  
2) memory loss
3) excitability & seizure.

4)  psychosis also respond to pyridoxine.
· Hypersensitivity reactions like fever ,skin rashes & SLE

· Drug interaction of Isoniazid:
· inhibits the hepatic microsomal enzymes, cytochrome P450 &decrease metabolism of other drugs , (especially Phenytoin) and increases their toxicity

2-  Rifampin (RMP):
· Activity:

· Bactericidal.
· Site of action:

· intracellular bacilli.
· Mechanism of action:
· inhibit RNA synthesis by binding  strongly to the Beta subunit of  bacterial DNA dependent RNA polymerase.
· Clinical Uses:
· Treatment of Mycobacterial infections --- in combination.
· Tuberculosis. 

· Leprosy .
· Prevention of active Tuberculosis. Treatment of other infections.
· Adverse effect :
· harmless red-orange discoloration of body secretions (including urine , sweat , tears) , & contact lenses (soft lenses may be permanently stained) light chain (Bence Jones) proteinuria common.
· Hepatotoxicity ,Hepatitis , Cholestatic jaundice.
· If administered less often than twice weekly , causes a flu-like syndrome characterized by fever , chills , myalgias ,  anemia , thrombocytopenia , &sometimes acute tubular necrosis.

· Drug interaction:
· Potent inducer of hepatic microsomal enzymes (e.g. cytochrome P450) increase elimination of other drugs including 
                    -  anticoagulants

                                                              - some anticonvulsants   

                                                              - protease inhibitors

                                                              - nonnucleoside reverse transcriptase inhibitors

    




  - contraceptives           

    




  - ketoconazole

3-  Pyrazinamide (PZA)
· Activity :
· Bactericidal
· Site of action :

· intracellular bacilli

· Mechanism of action :
· Prodrug



· Drug target & mechanism of action unknown
· Clinical Uses :
· Treatment of tuberculosis (in combination)
· Prophylaxis of tuberculosis (in combination) with ciprofloxacin or ofloxacin

4-   ETHAMBUTOL (EMB)
· Activity :

· Bacteriostatic
· Site of action :

· intracellular bacilli

· extracellular bacilli

· Mechanism of action

· Mycobacterial cell wall synthesis inhibitor ,, inhibit mycobacterial arabinosyl transferases , inhibit polymerization reaction of arabinoglycan an essential  component of  mycobacterial cell wall.
· Clinical Uses :
· Treatment of tuberculosis in combination

· Adverse effects :
· Optic (Retrobulbar) neuritis ,,, Most common serious adverse effect

 




▪ Loss of visual acuity

 




▪ Red-green color blindness

 




▪ Relatively contraindicated in children too

                                                              young (under 5 years) to permit assessment 

                                                              of visual acuity & red-green color

  discrimination

5-  Streptomycin (STM) & Amikacina
· Activity :

· Bactericidal.
· Site of action :

· extracellular bacilli.
· Mechanism of action :
· Inhibitors of protein synthesis Binds to 30S ribosomal subunit
· PHARMACOKINETIC:
· Route of administration ---- Parenteral

· Excreted unchanged  thru kidneys so  toxicity increased in renal impairment

· CLNICAL USES :
· Principally in severe , possibly life-threatening form of  T.B. ,e.g., meningitis   and disseminated disease , and infections resistant to other drugs

· active also against aerobic gram – ve bacteria

· Amikacin:

· Used – ( in combination )  for - streptomycin-resistant  or multidrug-resistant tuberculosis 

· MDR-TB (Multidrug resistance tuberculosis):
      is defined as a case of TB caused by a strain of 
M.tuberculosis that exhibits resistance to at least isoniazid & rifampin 

· CONTRAINDICATION:

· Myasthenia gravis

· Pregnancy

 
…..SECOND LINE DRUGS…..
· Used when:
1. there is resistance to first line drugs.
2. patient is not responding to first line drugs.
3. patient is not tolerating  first line drugs.
4.  there is contraindication for first line drugs. 


· SECOND LINE DRUGS

 (1) Amikacin

             (2) Capreomycin

 
 (3) Ethionamide


 (4) Cycloserine


 (5) Aminosalicylic acid 


 (6) Rifapentine

 
 (7) Rifabutin


 (8) Ciprofloxacin & Levofloxacin


 (9) Clofazimine

· Capreomycin :
· Mechanism of action :

▪ Aminoglycoside

▪ Route of administration is parenteral

▪ peptide protein synthesis inhibitor
· CLNICAL USES :
▪  Drug-resistant T.B.

· ADVERSE EFFECTS :

▪ Nephrotoxic

▪ Ototoxic ,, tinnitis  -deafness – vestibular disturbances
· Ethionamide :
· Mechanism of action :

▪ chemically related to isoniazid

▪ also block  synthesis of mycolic acid

· CLNICAL USES :

▪ Tuberculosis

▪ Leprosy ,, as a substitute for clofazimine   

· ADVERSE EFFECTS :

▪ Neurological symptoms ,  may be alleviated by pyridoxine 

▪ Hepatotoxic
· Cycloserine :
· Mechanism of action :

▪ Inhibitor of cell wall synthesis

· CLNICAL USES :

▪ Tuberculosis

· ADVERSE EFFECTS :

▪ Peripheral neuropathy

• CNS dysfunction , including – depression and psychotic reactions seizures (CONTRAINDICATION in Epilepsy)

• Pyridoxine should be given to ameliorate neurologic toxicity
· Aminosalicylic acid :
· Mechanism of action :

 ▪ Structurally similar to PABA & to sulfonamides

 ▪ Folate synthesis antagonist
· CLNICAL USES :

▪ Tuberculosis

· ADVERSE EFFECTS :

▪ Crystalluria ----due to high concentration of it in urine

▪ GIT-- Peptic ulceration , hemorrhage Diminished by giving with meals and 

   with antacids
· RIFAPENTINE :
                                        Similar to rifampin

· RIFABUTIN ( ANSAMYCIN ) :
                                       Related to rifampin

                                  Activity similar to rifampin

· CLNICAL USES :

 ▪ Treatment of tuberculosis in HIV-infected  patients (in place of rifampin because

     it is less potent inducer of hepatic microsomal enzymes than rifampin)

 ▪ Prevention of tuberculosis (alone or with pyrazinamide)

 ▪ Prevention and treatment of ----- disseminatedatypical mycobacterial infection in   AIDS patients.

· DRUG INTERACTIONS :
  ▪ It is both substrate and inducer of cytochrome P450 enzymes.
  ▪ Decrease dose with a protease inhibitor.
  ▪ Increase dose with efavirenz ( also a P450 inducer ).
· FLUOROQUINOLONES :

CIPROFLOXACIN    &     LEVOFLOXACIN
▪ For  M. tuberculosis ,, Levofloxacin is slightly more active

▪ For Atypical Mycobacteria ,, Ciprofloxacin is slightly more active

▪ Also used for Prevention of tuberculosis – ( with pyrazinamide ) 
DRUG REGIMENS: Various drug regimens used.
   (1)   6 months duration:

          a)    First 2 months:

                     Isoniazid  + Rifampin + Pyrazinamide

                       ( + Ethambutol or streptomycin)

          b)    Last 4 months: 

                     Isoniazid + Rifampin

    (2)   9 months duration:

          a)    First 2 months:

                  Isoniazid  + Rifampin  + Ethambutol          

          b)    Last 7 months: 

                     Isoniazid + Rifampin

If there is possibility of drug resistance ,  Ethambutol or streptomycin or even 

  second line drugs ,  is added depending on the type of resistance and

   sensitivity of microorganism. 

  
 Why drugs used in combination?

· to avoid the emergence of resistance.
· to increase therapeutic efficacy so that : 
    ▪ dose will decrease 
    ▪ duration of treatment will decrease
    ▪ frequency of  dose administration  will decrease
    ▪ adverse effects will decrease
TREATMENT OF TUBERCULOUS IN PREGNANT WOMEN :
             Streptomycin is contraindicated because it can cause congenital ototoxicity.
…. LEPROSY ….
Disease caused by Mycobacterium Leprae

Types:

· Early or Indeterminate.
· Tuberculoid (TT).
· Borderline  (dimorphous) tuberculoid (BT).
· Borderline (BB) .
· Borderline Lepromatous (BL).
· Lepromatous (LL).
LEPROSY :
(A)  Patients with large population of bacteria (multibacillary forms) including :  

· Lepromatous disease

· Borderline Lepromatous disease

· Borderline disease

                We'll treat him by :

                       Dapsone + Clofazimine + Rifampin

                        for  about 1 ½  -  2 years or even more

 

(B) Patients with small population of bacteria (Paucibacillary disease) including:

· Tuberculoid 

· Borderline  tuberculoid 

· Indeterminate disease

                We'll trear him by :

                          Dapsone  + Rifampi  for minimum of 6 months

 

Alternative agents (LEPROSY):
· Minocycline

· Ofloxacin

· Clarithromycin

· Ethionamide
DAPSONE (DIAMINODIPHENYLSULFONE)
· PHARMACOKINETIC :

      ▪ t1/2 = 1 - 2 days

      ▪ tends to be retained in skin , muscle , liver , & kidney

· MECHANISM OF ACTION :

         ▪ Closely related to sulfonamides

         ▪ Like sulfonamides --- inhibits synthesis of folic acid.

· CLNICAL USES :

        ▪ we treat all types of Leprosy in combination ,,, due to development of resistanc

        ▪ Prevention & treatment of Pneumocystis jiroveci ( Pneumocystis carinii ) in  AIDS.

 

· ADVERSE EFFECTS :

       ▪ Hemolysis , especially in patients with G6PD deficiency

       ▪ Methemoglobinemia

       ▪ Pruritus

▪ During treatment of leprosy two types of reactions can occur:

▪ Non-lepromatous lepra reaction(Type I lepra reaction)
· Two types of changes can occur :
        (a) Updrading (or reversal) reaction  i.e
     clinical  change towards a more tuberculoid form
     may be bcuz :      
             Paracetamol or NSAIDs e.g., Aspirin With or without Stibophen

             Corticosteroids in severe cases or Clofazimine

        (b) Downgrading reactions   i.e. a 

    change towards the lepromatous form

▪ Erythema nodosum reaction    (Type II lepra reaction) 

▪ Treatment

      ▪ Analgesics, antipyretics

      ▪ Stibophen

      ▪ Clofazimine or thalidomide

         * thalidomide is contraindicated in pregnancy due to marked teratogenicity

      ▪ Corticosteroides

      ▪  Other anti-inflammatory

                    Chloroquine



Cyclosporine



Cytotoxic drugs

CLOFAZIMINE :
· PHARMACOKINETIC :
▪ Route of administration --- oral

▪ Onset of action ---- slow

▪ Stored widely in reticuloendothelial tissues and skin

▪ Slowly released , so that serum t1/2  may be 2 months given once daily

 

· MECHANISM OF ACTION :
▪ Unknown ,,, but may involve DNA binding

▪ has a leprostatic action and  an anti-inflammatory effect that prevents Erythema nodosum leprosum 

· CLNICAL USES :
· Lepromatous leprosy (Multibacillary forms)

· Tuberculoid leprosy (Paucibacillary forms) in case of dapsone resistant bacilli or

        if patients are intolerant to sulfones Erythema nodosum leprosum

Multidrug-resistant tuberculosis Chronic Skin Ulcers (Buruli Ulcer) produced  by M. ulcerans
ADVERSE EFFECTS :

▪ Skin discoloration ranging from red-brown to nearly black

▪ Eosinophilic enteritis

جداول للمراجعــــــــــــــة
….First line drugs….
	Drug
	Activity

	INH
	▪ Bacteriostatic for ----- “resting” bacilli

▪ Bactericidal for --- rapidly dividing bacilli

	RMP
	Bactericidal

	PZA
	Bactericidal

	EMB
	Bacteriostatic

	STM &

Amikacin
	Bactericidal


	Drug
	Site of action

	INH
	intracellular bacilli

extracellular bacilli

bacilli in caseous lesions

	RMP
	

	PZA
	intracellular bacilli

	EMB
	intracellular bacilli

extracellular bacilli

	STM & Amikacin
	extracellular bacilli


	Drug
	Mechanism of action

	INH
	▪ Is a prodrug

▪ Cell Wall synthesis inhibitor------

inhibits synthesis of Mycolic acids,  ---- which

are  essential components of mycobacterial cell walls

	RMP
	▪ inhibit RNA synthesis ------by binding  strongly

to -----  the Beta-subunit of  bacterial DNA

dependent RNA polymerase

	PZA
	▪  Prodrug

▪ Drug target & mechanism of action unknown

	EMB
	▪ Mycobacterial cell wall synthesis inhibitor

▪ inhibit mycobacterial arabinosyl transferases ,

inhibit polymerization reaction of arabinoglycan ,

an essential  component of  mycobacterial cell wall

	STM &

Amikacin
	▪ Inhibitors of protein synthesis

Binds to 30S ribosomal subunit


	Drug
	Clinical Uses

	INH
	▪ Treatment of tuberculosis -- in combination

▪ Prevention of active T.B ----- as a single agent alone

	RMP
	▪ Treatment of Mycobacterial infections --- in combination

▪ Tuberculosis

▪ Leprosy

▪ Prevention of active Tuberculosis.

▪ Treatment of other infections

	PZA
	▪ Treatment of tuberculosis ----      in combination

▪  Prophylaxis of tuberculosis--- in combination

with ---- ciprofloxacin or ofloxacin

	EMB
	▪ Treatment of tuberculosis ----      in combination

	STM
	▪ Principally in severe , possibly life-threatening form of  T.B. ,

e.g., meningitis   and disseminated disease , and

infections resistant to other drugs

▪ active also against aerobic gram – ve bacteria.


	Drug
	Adverse effects

	INH
	►Hepatitis      ► Peripheral neuropathy (neuritis)

►Optic neuritis and atrophy.  ►CNS toxicity

►Hypersensitivity reactions

	RMP
	►harmless red-orange discoloration of body secretions

►light chain (Bence Jones) proteinuria

►Hepatotoxicity     ►a flu-like syndrome

	PZA
	► Hepatotoxicity    ► Drug fever

► Hyperuricemia ---- may provoke acute gouty arthritis

	EMB
	►Optic (Retrobulbar) neuritis

► Hyperuricemia ---by decreasing renal excretion of uric acid

	STM   &

Amikacin
	► Ototoxicity        ► Nephrotoxicity

► Neuromuscular block


Second line drugs
	Second line drugs
	Mechanism of action:

	Capreomycin
	▪ Aminoglycoside

▪ Route of administration ---- parenteral

▪ peptide protein synthesis inhibitor

	Ethionamide
	▪ chemically related to isoniazid

▪ also block ---  synthesis of mycolic acid

	Cycloserine
	▪ Inhibitor of cell wall synthesis

	Aminosalicylic acid
	▪ Structurally similar to PABA & to

sulfonamides

▪ Folate synthesis antagonist


	Second line drugs
	CLNICAL USES:

	Capreomycin
	▪  Drug-resistant T.B.

	Ethionamide
	▪ Tuberculosis

▪ Leprosy --- as a substitute for

Clofazimine

	Cycloserine
	▪ Tuberculosis

	Aminosalicylic acid
	▪ Tuberculosis


	Second line drugs
	ADVERSE EFFECTS :

	Capreomycin
	▪ Nephrotoxic

▪ Ototoxic ---- - tinnitis  -deafness – vestibular disturbances

	Ethionamide
	▪ Neurological symptoms , --- may be alleviated by pyridoxine

▪ Hepatotoxic

	Cycloserine
	▪ Peripheral neuropathy

•CNS dysfunction , including – depression

and psychotic reactions seizures

(CONTRAINDICATION  ----    Epilepsy)

•Pyridoxine should be given to

Ameliorate neurologic toxicity

	Aminosalicylic acid
	▪ Crystalluria ----due to high concentration of it in urine

▪ GIT-- Peptic ulceration , hemorrhage.

Diminished by giving with meals and

with antacids
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