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180.
Ethosuximide is used in the treatment of :


1.
Tonic-clonic seizure.


2.
Absence seizure.


3.
Myoclonic seizure.


4.
Simple partial seizure.

Answer

2.
Absence seizure.

Reference:

Katsung 9th Edition Page 390
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Repeat
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All books

Discussion

Absence seizures are characterized by sudden, brief lapses of consciousness without loss of postural control. The seizure typically lasts for only seconds, consciousness returns as suddenly as it was lost, and there is no postictal confusion. Although the brief loss of consciousness may be clinically inapparent or the sole manifestation of the seizure discharge, absence seizures are usually accompanied by subtle, bilateral motor signs such as rapid blinking of the eyelids, chewing movements, or small-amplitude, clonic movements of the hands.

Explanation


1.
Phenytoin and Carbamazapine are used in the treatment of Generalised Tonic-clonic seizure.


2.
Ethosuximide is used only in Absence seizure.


3.
Valproate is the drug of choice in Myoclonic seizure.


4.
Phenytoin and Carbamazapine are Simple partial seizure.

Comments

The electrophysiologic hallmark of typical absence seizures is a generalized, symmetric, 3-Hz spike-and-wave discharge that begins and ends suddenly on a normal EEG background. Periods of spike-and-wave discharges lasting more than a few seconds usually correlate with the clinical signs, but the EEG often shows many more periods of abnormal cortical activity than were suspected clinically. Hyperventilation tends to provoke these electrographic discharges and even the seizures themselves and is routinely used when recording the EEG

Tips

	Antiepileptic Drugs of Choice (as per 16th Edition of Harrison)

	 
	Primary

Generalized

Tonic-Clonic
	Partiala
	Absence
	Atypical

Absence,

Myoclonic,

Atonic 

	First-Line
	Valproic acid

Lamotrigine
	Carbamazepine

Phenytoin

Lamotrigine
Valproic acid


	Valproic acid 
Ethosuximide


	Valproic acid

	Alternatives
	Phenytoin

Carbamazepine

Topiramateb
Zonisamideb
Felbamate
Primidone

Phenobarbital
	Topiramateb
Levetiracetamb
Tiagabineb
Zonisamideb
Gabapentinb
Primidone

Phenobarbital
	Lamotrigine

Clonazepam
	Lamotrigine

Topiramateb
Clonazepam

Felbamate

	a Includes simple partial, complex partial, and secondarily generalized seizures.

	b As adjunctive therapy.


181.
Which of the following statements is not true about etomidate?


1.
It is an intravenous anesthetic.


2.
It precipitates coronary insufficiency.


3.
It inhibits cortisol synthesis.


4.
It causes pain at site of injection.

Answer


2.
It precipitates coronary insufficiency.

Reference:

Katsung 9th Edition Page 414
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All books

Discussion

Etomidate is a short-acting hypnotic, which appears to have gamma-aminobutyric acid (GABA)-like effects. Unlike the barbiturates, etomidate reduces subcortical inhibition at the onset of hypnosis while inducing neocortical sleep. Studies in animals suggest that a part of the action of etomidate consists of a depression of the activity and reactivity of the brain stem reticular formation

Etomidate is a non barbituate intravenous induction agent and it inhibits 11beta hydoxylase. It also causes Vitamin C deficiency and has a very high incidence of myoclonus and thrombophlebitis.  It is contraindicated in Pregnancy.
Explanation


1.
It is an intravenous anesthetic.


2.
It can be used for induction of anesthesia in patients with limied cardiovascular reserve. Its main advantage over other intravenous agents is that it causes minimal cardiovascular and respiratory depression. Heart rate is unchanged and the incidence of apnea is low.

3.
It inhibits cortisol synthesis.


4.
It causes pain at site of injection.

Comments

Etomidate does not cause significant cardiovascular or respiratory depression, but may cause a brief period of apnea. Also, it does not appear to elevate plasma histamine or cause histamine release when administered in recommended doses. The decrease in cerebral blood flow produced by etomidate is approximately the same as that produced by thiopental and methohexital ; this reduction appears to be uniform in the absence of intracranial tumors. Etomidate slightly lowers intracranial pressure and it usually causes a moderate decrease in intraocular pressure Also, etomidate (at induction doses of 0.3 mg per kg of body weight [mg/kg]) has been reported to reduce plasma cortisol concentrations; this effect persists for 6 to 8 hours and appears to be unresponsive to adrenocorticotropic hormone (ACTH)
Tips

Other drugs causing Addisonian like syndrome include Busulfan and ketoconazole
182.
Which one of the following antibacterials should not be used with d-tubocurarine?


1.
Norfloxacin.


2.
Streptomycin.


3.
Doxycycline.


4.
Cefotaxime.

Answer


2.
Streptomycin.

Reference:

K.D.Tripathi 5th Edition Page 315
Quality

Reader

Status

Repeat

QTDF

All books

Discussion

Aminoglycoside antibiotics reduce Ach release from prejunctional nerve endings by cometing with Ca2+. They interfere with mobilization of Ach containing vesicles from a central location to near the terminal membrane, and have a weak stabilizing action on the post junctional membrane. In clinically used doses, they do not by themselves produce muscle relaxation but potentiate competitive blockers. The dose of the competitive blocker should be reduced in patients receiving high doses of these antibiotics. Application of streptomycin powder locally at the end of bowel surgery has caused prolonged apnea if a competitive blocker had been used during the operation.. 
Explanation

Self explanatory
Comments

Tetracyclines (by chelating Ca2+), polypeptide antibiotics, clindamycin and lincomycine also synergise with competitive blockers. Hypokalemia due to diuretics will potentiate neuromuscular blockade. 
Tips

High dose of corticosteroids reduce competitive blockade
183.
Which one of the following drugs is an antipseudomonal penicillin?


1.
Cephalexin.


2.
Cloxacillin.


3.
Piperacillin.


4.
Dicloxacillin.

Answer


3.
Piperacillin.

Reference:

K.D.Tripathi 5th Edition Page 661
Quality

Reader
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All books

Discussion

Piperacillin, an antipseudomonal penicillin is about 8 times more active than carbenicillin.
Explanation

Self Explanatory
Comments

Mezlocillin and Ticarcillin are also active agains pseudomonas
Tips

Mecillinam (Amdinocillin) has no activity against pseudomonas
184.
The following statements regarding benzodiazephines are true except:

1.
Binds to both GABAA and GABAB receptors.


2.
They have active metabolites.


3.
Decreases nocturnal gastric secretion in human being.


4.
Extensively metabolized by CYP enzymes.

Answer


1.
Binds to both GABAA and GABAB receptors.

Reference:

K.D.Tripathi 5th Edition Pages 317, 363
Quality

Reader

Status

Repeat

QTDF

All books

Discussion

	Drugs effecting GABA - receptor gated chloride channel (GABAA Receptor)

	Drug
	Acts like Agonist
	Acts like Antagonist

	GABA
	Endogenous  agonist Promotes Cl- influx
	

	Muscimol
	Agonist at GABAA
	

	Bicuculline
	
	Competitive antagonist at GABAA receptor

	Picrotoxin
	
	Blocks Cl- channel non-competitively

	Barbiturate
	Agonist at an allosteric site(? Picrotoxin site)

prolong GABA Action

open Cl- Channel
	

	Benzodiazepine(BZD) 
	Agonist at an allosteric BZD Site( facilitate GABA action
	

	b-Carboline (DMCM)
	
	Inverse Agonist at

BZD site( Impede 

GABA action

	Flumazenil
	
	Competitive 

Antagonist at BZD 

Site


Explanation

Benzodiazepines have action in GABAA receptor only
Comments

There is another group of GABA receptors called as GABAB Receptors. This GABAB Receptor is a G. Protein coupled receptor and this hyperpolarizes neurons by increasing K+ conductance and altering Ca2+ flux. These receptors are blocked by Baclofen.
Tips

GABAA receptor is an intrinsic ion channel receptor and it increases Cl- content
185.
One of the following statements regarding mycophenolate mofetil is incorrect:

1.
It is a prodrug.


2.
It is a selective uncompetitive and reversible inhibitor of inosine monophosphate dehydrogenase.


3.
It also inhibits calcineurin.


4.
Selectivity inhibits lymphocyte proliferation.

Answer

3.
It also inhibits calcineurin.

Reference:

K.D.Tripathi 5th Edition Page 789
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Mycophenolate mofetil (MMF, trade names Cellcept® and Myfortic®) is an immunosuppresant drug used to prevent rejection in organ transplantation.

It is metabolised in the liver to mycophenolic acid which inhibits inosine mononophosphate dehydrogenase, the enzyme which controls the rate of synthesis of guanine monophosphate in the de novo pathway of purine synthesis used in the proliferation of lymphocytes.. Lymphocytes, unlike other cells do not have the purine salvage pathway
Explanation

Self Explanatory
Comments

· MMF is a therefore a potent anti-proliferative, and can be used in place of the older anti-proliferative azathioprine. It is usually used as part of triple therapy including a calcineurin inhibitor (cyclosporine or tacrolimus) and prednisolone.

· Compared with azathioprine, it is more lymphocyte-specific, causes less bone marrow suppression and is associated with fewer opportunistic infections. It is also associated with a lower incidence of acute rejection. MMF does cause gastro-intestinal side effects, however, including severe diarrhoea.

· The exact role of MMF vs. azathioprine has yet to be conclusively established, but many centres use it in place of azathioprine for high-risk patients, or patients who have already experienced an episode of acute rejection. In long-term immunosuppression, it may be used to avoid calcineurin inhibitors or steroids.

· MMF is used experimentally in ITP (immune thrombocytopenic purpura) and Lupus Erythematosus.

Tips

This drug can help reduce the does of cyclosporine
186.
All of the following mechanisms of action of oral contraceptive pill are true, except :

1.
Inhibition of ovulation.


2.
Prevention of fertilization.


3.
Interference with implantation of fertilized ovum.


4.
Interference with placental functioning.

Answer


4.
Interference with placental functioning.

Reference:

K.D.Tripathi 5th Edition Page 288
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Mechanism of action of hormonal contraceptives
1. Inhibition of Gn release from pituitary by reinforcement of normal feedback inhibition. – ovulation does not occur

2. Thick cervical mucus secretion hostile to sperm penetration is evoked by progestin action

3. Even if ovulation and fertilization occur, the blastocyst may fail to implant because endometrium is either hyperproliferative or hypersecretory or atrophic and in any ase out of phase for fertilization – not suitable for nidation. This action appears to be more important for minipills and post coital pills

4. Uterine and tubal contractions may be modified to disfavour fertilization. This action is uncertain but probably contributes to the efficacy of minipills and post coital pills

5. The post coital pill may dislodge a just implanted blastocyst or may interfere with fertilization / implantation
Explanation

Self Explanatory
Comments

Please see question 117 for a discussion on related topics and not the similarity as well as the difference

Tips

Take a note of Another drug Epostane that prevents Progesterone Synthesis
187.
Which one of the following drugs does not interfere with folic acid metabolism?


1.
Phenytoin.


2.
Gabapentin.


3.
Phenobarbitone.


4.
Primidone.

Answer


2.
Gabapentin.

Reference:

K.D.Tripathi 5th Edition Pages 371, 372
Quality
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Phenytoin decreases folate absorption and increases its excretion thereby leading to megaloblastic anemia. 
Explanation

Megaloblastic anemia similar to phenytoin occurs with Phenobarbitone as wel as primidone
Comments

The adverse effects of Phenytoin are 

1. Gum Hyperplasia

2. Hirsutism, acne

3. Hypersensiticity reactions - rashes, DLE, Lymphadenopathy, neutropaenia which requires discontinuation of therapy

4. Megaloblastic Anemia due to Decreased Absorbtion and Increased Excretion of Folic Acid

5. Granulocytopaenia and even Pancytopaenia

6. Osteomalacia

7. Hyperglycaemia due to inhibition of Insulin release

8. Foetal Hydantoin Syndrome

· Hypoplastic Phalanges

· Cleft Palate

· Hare Lip

· Microcephaly

Tips

Note the 5 H in the adverse effects 

· Hyperplasia of Gums, 

· Hirsutism, 

· Hypersensiticity reactions 

· Hyperglycaemia 

· Hydantoin Syndrome

188.
Which one of the following drugs causes constipation?


1.
Propranolol.


2.
Verapamil.


3.
Nitroglycerin.


4.
Captopril.

Answer


2.
Verapamil.

Reference:

K.D.Tripathi 5th Edition Page 495
Quality
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With verapamil, nausea, constipation and bradycardia are more common than other CCBs (Calcium channel blockers), while flushing, headache and ankle edema are less common
Explanation

Self Explanatory
Comments

Of the three Calcium Channel blockers, 
· Verapamil is a phenyl alkylamine, hydrophilic papaverine congener

· Nifedepine is a dihydropyridine

· Diltiazem is a hydrophilic benzothiazepine

Tips

About the dihydropyridines

· Felodipine – once daily administration

· Amlodipine – Small diurnal fluctuation

· Nitrendipine – Long acting vasoselective

· Lacidipine – once daily vasoselective

· Nimodipine – penetrates blood brain barrier

189.
Which of the following drugs is not used topically for treatment of open angle glaucoma:


1.
Latanoprost.


2.
Brimonidine.


3.
Acetazolamide.


4.
Dorzolamide.

Answer


3.
Acetazolamide.

Reference:
K.D.Tripathi 5th Edition Page 88
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The various groups of drugs that are used for treating Glaucoma are
1. beta Adrenergic blockers

2. Miotics
3. alpha Adrenergic agonists

4. Carbonic anhydrase inhibitors

5. Prostaglandins

Explanation


1.
Latanoprost.is used topically

2.
Brimonidine.is used topically as 0.2 % eye drops

3.
Acetazolamide.is used orally

4.
Dorzolamide is used topically as 2 % eye drops
Comments

Acetazolamide has been shown to relieve mild cases of altitude sickness in some people. The drug forces the kidneys to excrete bicarbonate, the base form of carbon dioxide thus counteracting the effects of hyperventilation that occurs at altitude. Some take acetazolamide prophylactically, anywhere between 125 milligrams (mg) to 500 mg per day. Others only take it when symptoms begin to appear so they can tell whether the drug really has any benefits for them. Acetazolamide can also be taken to treat sleep apnea that may develop at higher elevations as it stimulates the respiratory system to breathe more regularly. Note that acetazolamide is not an immediate quick fix – it speeds up acclimatization which in turn helps to relieve symptoms. This may take up to a day or two without any further rapid ascent.
Tips

Side effect of acetazolamide is hypokalemia with acidosis
190.
Concomitant administration of clonazepam with which of the following antiepileptic drug can precipitate absence status?


1.
Sodium valproate.


2.
Phenobarbitone.


3.
Carbamazepine.


4.
Phenytoin.

Answer


1.
Sodium valproate.

Reference:

Am J Hosp Pharm. 1979 Jul;36(7):887.
http://www.mentalhealth.com/drug/p30-d02.html 

Berkovic SF, Bladin PF. Absence status in adults. Clin Exp Neurol. 1983;19:198-207.
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Drug Interactions of Valproic Acid:

· Valproic acid may potentiate the CNS depressant action of alcohol.

· There is evidence that valproic acid may cause an increase in serum phenobarbital levels by impairment of non-renal clearance. This phenomenon can result in severe CNS depression. The combination of valproic acid and phenobarbital has also been reported to produce CNS depression without significant elevations of barbiturate or valproic acid serum levels. Patients receiving concomitant barbiturate therapy should be closely monitored for neurological toxicity. Serum barbiturate drug levels should be obtained, if possible, and the barbiturate dosage decreased, if indicated.

· Primidone is metabolized into a barbiturate, and therefore, may also be involved in a similar or identical interaction.

· There is conflicting evidence regarding the interaction of valproic acid with phenytoin. It is not known if there is a change in unbound (free) phenytoin serum levels. The dose of phenytoin should be adjusted as required by the clinical situation.

· The concomitant use of valproic acid and clonazepam may produce absence status.

· Caution is recommended when valproic acid is administered with drugs affecting coagulation, e.g., ASA and warfarin (see Adverse Effects).
Explanation

Self Explanatory
Comments

More details are given at http://www.drugs.com/pdr/VALPROATE_SODIUM.html 
Tips

When used in patients in whom several different types of seizure disorders coexist, clonazepam may increase the incidence or precipitate the onset of generalized tonic-clonic seizures (grand mal). This may require the addition of appropriate anticonvulsants or an increase in their dosages. The concomitant use of valproic acid and clonazepam may produce absence status. The concomitant use of valproic acid and clonazepam may induce absence status in patients with a history of absence type seizures.
191.
Which one of the following agents has been associated with hemorrhagic stroke?


1.
Phenylpropanolamine.


2.
Terfenadine.


3.
Quinidine.


4.
Fenfluramine.

Answer


1.
Phenylpropanolamine.

Reference:

Katsung 9th Edition Page 1066 Table 64-1 Foot note
Harrison 16th edition Page 2377

Quality
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Products containing phenylpropanolamine were withdrawn from the US market in 2000 based on reports of an increased risk of hemorrhagic stroke in patients using this agen
Explanation

Self Explanatory
Comments

Phenylpropanolamine (PPA) is a drug of the phenethylamine family used as a decongestant and also as an appetite suppressant. There are four optical isomers of phenylpropanolamine: d- and l-norephedrine, and d- and l-norpseudoephedrine. D-norpseudoephedrine is also known as cathine, and occurs naturally in the stimulant plant Catha edulis (khat). This isomer is commonly used in European medications described as "phenylpropanolamine", whereas in the United States a racemic mixture of d,l-norephedrine is usual. A scientific study (Kernan et al. 2000) found an increased risk of hemorrhagic stroke in women who used phenylpropanolamine, although it is not clear which isomer is to blame. A study at the Yale University School of Medicine in 1999 had produced similar results. Reports of cases of hemorrhagic strokes in PPA users had been circulating since the 1970s. In November 2000, the FDA issued a public health advisory against the use of the drug. In this advisory, the FDA requested that all drug companies discontinue marketing products containing phenylpropanolamine. The agency estimates that PPA caused between 200 and 500 strokes a year among 18-to-49-year-old users. 
Tips

An item on the agenda of the 2000 Commission on Narcotic Drugs session called for including norephedrine in Table I of United Nations Convention Against Illicit Traffic in Narcotic Drugs and Psychotropic Substances.

192.
All of the following are therapeutic uses of Penicillin G, except :

1.
Bacterial meningitis.


2.
Rickettsial Infection.


3.
Syphilis.


4.
Anthrax.

Answer


2.
Rickettsial Infection.

Reference:

Katsung 9th Edition Page 739, 710
K.D.Tripathi 5th Edition Page 657
Harrison 16th Edition Pages 1001, 708 
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Penicillin G is the drug of choice for infection caused by organisms susceptible to it, unless the patient is allergic to the antibiotic.
1. Streptococcal infections

2. Pneumococcal infection

3. Memnigococcal infections

4. Gonorrhea

5. Syphilis

6. Diphtheria

7. Tetanus and Gas Gangrene

8. Anthrax

9. Actinomycosis

10. Trench mouth

11. Rat Bite Fever

12. Literia monocytogenes

13. Pasturella multocida

Explanation

	Laboratory Diagnosis and Treatment of Selected Rickettsial Diseases

	Disease
	Laboratory Diagnosis
	Treatment 

	Mediterranean spotted fever

Japanese or Oriental spotted fever

Queensland tick typhus

Flinders Island spotted fever

African tick-bite fever
	Isolation of rickettsiae by shell-vial culture; serology, IFAa
(IgM, ≥1:64; or IgG, ≥1:128); PCRa amplification of DNA from tissue specimens (especially for R. japonica)
	Doxycycline (100 mg bid PO for 1-5 days)

or
Ciprofloxacin (750 mg bid PO for 5 days)

or
Chloramphenicol (500 mg qid PO for 7-10 days)

or (in pregnancy)

Josamycinb (3 g/d PO for 5 days)

	Rickettsialpox
	IFA: seroconversion to a titer of ≥1:64 or a single titer of ≥1:128; cross-adsorption to eliminate antibodies to shared antigens necessary for a specific diagnosis of the spotted fever rickettsial species
	Doxycycline (100 mg bid PO for 1-5 days)

or
Ciprofloxacin (750 mg bid PO for 5 days)

or
Chloramphenicol (500 mg qid PO for 7-10 days)

or (in pregnancy)

Josamycinb (3 g/d PO for 5 days)

	Endemic (murine) typhus
	IFA: fourfold rise to a titer of ≥1:64 or a single titer of ≥1:128; immunohistology: skin biopsy; PCR amplification of R. typhi or R. felis DNA from blood; dot ELISAa and immunoperoxidase methods also available
	Doxycycline (100 mg bid PO for 7-15 days)

or
Chloramphenicol (500 mg qid PO for 7-15 days)

	Epidemic typhus
	IFA: titer of ≥1:128; necessary to use clinical and epidemiologic data to distinguish among louse-borne epidemic typhus, flying-squirrel typhus, and Brill-Zinsser disease
	Doxycycline (200 mg PO as a single dose or until patient is afebrile for 24 h)

	Scrub typhus
	IFA: titer of ≥1:200; PCR amplification of O. tsutsugamushi DNA from blood of febrile patients
	Doxycycline (100 mg bid PO for 7-15 days)c
or
Chloramphenicol (500 mg qid PO for 7-15 days

or (for children)

Chloramphenicol (150 mg/kg per day for 5 days)

	a IFA, indirect immunofluorescence assay; PCR, polymerase chain reaction; ELISA, enzyme-linked immunosorbent assay.

	b Not approved by the U.S. Food and Drug Administration.

	c Azithromycin is more effective than doxycycline in vitro against both doxycycline-susceptible and doxycycline-resistant strains of O. tsutsugamushi.


Comments

Prophylactic use of penicillin is valid in
1. Rheumatic fever

2. Gonorrhea

3. Syphilis

4. Bacterial endocarditis

5. Surgical infections

Tips

Penicillin was the first antibiotic to be used clinically in 1941.
193.
All of the following are major complications of massive transfusion, except:

1.
Hypokalemia.


2.
Hypothermia.


3.
Hypomagnesemia.


4.
Hypocalcemia.

Answer


1.
Hypokalemia.

Reference:

Harrison 16th Edition Page 666
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NONIMMUNOLOGIC REACTIONS of Transfusion are
· Fluid Overload  Blood components are excellent volume expanders, and transfusion may quickly lead to volume overload. Monitoring the rate and volume of the transfusion, along with the use of a diuretic, can minimize this problem.

· Hypothermia  Refrigerated (4°C) or frozen (-18°C or below) blood components can result in hypothermia when rapidly infused. Cardiac dysrhythmias can result from exposing the sinoatrial node to cold fluid. Use of an in-line warmer will prevent this complication.

· Electrolyte Toxicity : RBC leakage during storage increases the concentration of potassium in the unit. Neonates and patients in renal failure are at risk for hyperkalemia. Preventive measures, such as using fresh or washed RBCs, are warranted for neonatal transfusions because this complication can be fatal.

· Citrate, commonly used to anticoagulate blood components, chelates calcium and thereby inhibits the coagulation cascade. Hypocalcemia, manifested by circumoral numbness and/or tingling sensation of the fingers and toes, may result from multiple rapid transfusions. Because citrate is quickly metabolized to bicarbonate, calcium infusion is seldom required in this setting. If calcium or any other intravenous infusion is necessary, it must be given through a separate intravenous line.

· Iron Overload  Each unit of RBCs contains 200 to 250 mg of iron. Symptoms and signs of iron overload affecting endocrine, hepatic, and cardiac function are common after 100 units of RBCs have been transfused (total body iron load of 20 g). Preventing this complication by using alternative therapies (e.g., erythropoietin) and judicious transfusion is preferable and cost effective. Deferoxamine and other chelating agents are available, but the response is often suboptimal.

· Hypotensive Reactions  Transient hypotension may be noted among transfused patients who take angiotensin-converting enzyme (ACE) inhibitors. Since blood products contain bradykinin that is normally degraded by ACE, patients on ACE inhibitors may have increased bradykinin levels that cause hypotension. The blood pressure typically returns to normal without intervention.

· Immunomodulation  Transfusion of allogeneic blood is immunosuppressive. Multiply transfused renal transplant recipients are less likely to reject the graft. However, in postoperative settings and in cancer patients, immune suppression is dangerous. The use of leukocyte-depleted cellular products may reduce the immunosuppression, though controlled data have not been obtained.
Explanation

Hyperkalemia occurs
Comments

IMMUNE-MEDIATED REACTIONS are
· Acute Hemolytic Transfusion Reactions  Immune-mediated hemolysis occurs when the recipient has preformed antibodies that lyse donor erythrocytes. The ABO isoagglutinins are responsible for the majority of these reactions, although alloantibodies directed against other RBC antigens, i.e., Rh, Kell, and Duffy, may result in hemolysis.

· Acute hemolytic reactions may present with hypotension, tachypnea, tachycardia, fever, chills, hemoglobinemia, hemoglobinuria, chest and/or flank pain, and discomfort at the infusion site. Monitoring the patient's vital signs before and during the transfusion is important to identify reactions promptly. When acute hemolysis is suspected, the transfusion must be stopped immediately, intravenous access maintained, and the reaction reported to the blood bank. A correctly labeled posttransfusion blood sample and any untransfused blood should be sent to the blood bank for analysis. The laboratory evaluation for hemolysis includes the measurement of serum haptoglobin, lactate dehydrogenase (LDH), and indirect bilirubin levels.

· The immune complexes that result in RBC lysis can cause renal dysfunction and failure. Diuresis should be induced with intravenous fluids and furosemide or mannitol. Tissue factor released from the lysed erythrocytes may initiate DIC. Coagulation studies including prothrombin time (PT), activated partial thromboplastin time (aPTT), fibrinogen, and platelet count should be monitored in patients with hemolytic reactions.

· Errors at the patient's bedside, such as mislabeling the sample or transfusing the wrong patient, are responsible for the majority of these reactions. The blood bank investigation of these reactions includes examination of the pre- and posttransfusion samples for hemolysis and repeat typing of the patient samples; direct antiglobulin test (DAT), sometimes called the direct Coombs test, of the posttransfusion sample; repeating the cross matching of the blood component; and checking all clerical records for errors. DAT detects the presence of antibody or complement bound to RBCs in vivo.

· Delayed Hemolytic and Serologic Transfusion Reactions : Delayed hemolytic transfusion reactions (DHTRs) are not completely preventable. These reactions occur in patients previously sensitized to RBC alloantigens who have a negative alloantibody screen due to low antibody levels. When the patient is transfused with antigen-positive blood, an anamnestic response results in the early production of alloantibody that binds donor RBCs. The alloantibody is detectable 1 to 2 weeks following the transfusion, and the posttransfusion DAT may become positive due to circulating donor RBCs coated with antibody or complement. The transfused, alloantibody-coated erythrocytes are cleared by the extravascular reticuloendothelial system. These reactions are detected most commonly in the blood bank when a subsequent patient sample reveals a positive alloantibody screen or a new alloantibody in a recently transfused recipient.

· No specific therapy is usually required, although additional RBC transfusions may be necessary. Delayed serologic transfusion reactions (DSTR) are similar to DHTR, as the DAT is positive and alloantibody is detected; however, RBC clearance is not increased.

· Febrile Nonhemolytic Transfusion Reaction  The most frequent reaction associated with the transfusion of cellular blood components is a febrile nonhemolytic transfusion reaction (FNHTR). These reactions are characterized by chills and rigors and a 1°C or greater rise in temperature. FNHTR is diagnosed when other causes of fever in the transfused patient are ruled out. Antibodies directed against donor leukocyte and HLA antigens may mediate these reactions; thus, multiply transfused patients and multiparous women are felt to be at increased risk. Although antibodies may be demonstrated in the recipient's serum, investigation is not routinely done because of the mild nature of most FNHTR. The use of leukocyte-reduced blood products may prevent or delay sensitization to leukocyte antigens and thereby reduce the incidence of these febrile episodes. Cytokines released from cells within stored blood components may mediate FNHTR; thus, leukoreduction before storage may prevent these reactions. The incidence and severity of these reactions can be decreased in patients with recurrent reactions by premedicating with acetaminophen or other antipyretic agents.

· Allergic Reactions : Urticarial reactions are related to plasma proteins found in transfused components. Mild reactions may be treated symptomatically by temporarily stopping the transfusion and administering antihistamines (diphenhydramine, 50 mg orally or intramuscularly). The transfusion may be completed after the signs and/or symptoms resolve. Patients with a history of allergic transfusion reaction should be premedicated with an antihistamine. Cellular components can be washed to remove residual plasma for the extremely sensitized patient.

· Anaphylactic Reaction : This severe reaction presents after transfusion of only a few milliliters of the blood component. Symptoms and signs include difficulty breathing, coughing, nausea and vomiting, hypotension, bronchospasm, loss of consciousness, respiratory arrest, and shock. Treatment includes stopping the transfusion, maintaining vascular access, and administering epinephrine (0.5 to 1.0 mL of 1:1000 dilution SQ). Glucocorticoids may be required in severe cases.

· Patients who are IgA-deficient may be sensitized to this Ig class and are at risk for anaphylactic reactions associated with plasma transfusion. Individuals with severe IgA deficiency should therefore receive only IgA-deficient plasma and washed cellular blood components. Patients who have anaphylactic or repeated allergic reactions to blood components should be tested for IgA deficiency.

· Graft-Versus-Host Disease : Graft-versus-host disease (GVHD) is a frequent complication of allogeneic bone marrow transplantation, in which viable lymphocytes from donor marrow attack and cannot be eliminated by an immunodeficient host. Transfusion-related GVHD is mediated by donor T lymphocytes that recognize host HLA antigens as foreign and mount an immune response, which is manifested clinically by the development of fever, a characteristic cutaneous eruption, diarrhea, and liver function abnormalities. GVHD can also occur when blood components that contain viable T lymphocytes are transfused to immunodeficient recipients or to immunocompetent recipients who share HLA antigens with the donor (e.g., a family donor). In addition to the aforementioned clinical features of GVHD, transfusion-associated GVHD (TA-GVHD) is characterized by marrow aplasia and pancytopenia. TA-GVHD is highly resistant to treatment with immunosuppressive therapies, including glucocorticoids, cyclosporine, antithymocyte globulin, and ablative therapy followed by allogeneic bone marrow transplantation. Clinical manifestations appear at 8 to 10 days, and death occurs at 3 to 4 weeks posttransfusion.

· TA-GVHD can be prevented by irradiation of cellular components (minimum of 2500 cGy) before transfusion to patients at risk. Patients at risk for TA-GVHD include fetuses receiving intrauterine transfusions, selected immunocompetent (e.g., lymphoma patients) or immunocompromised recipients, recipients of donor units known to be from a blood relative, and recipients who have undergone marrow transplantation. Directed donations by family members should be discouraged (they are not less likely to transmit infection); lacking other options, the blood products from family members should always be irradiated.

· Transfusion-Related Acute Lung Injury : This uncommon reaction results from the transfusion of donor plasma that contains high titer anti-HLA antibodies that bind recipient leukocytes. The leukocytes aggregate in the pulmonary vasculature and release mediators that increase capillary permeability. The recipient develops symptoms of respiratory compromise and signs of noncardiogenic pulmonary edema, including bilateral interstitial infiltrates on chest x-ray. Treatment is supportive, and patients usually recover without sequelae. Testing the donor's plasma for anti-HLA antibodies can support this diagnosis. The implicated donors are frequently multiparous women, and transfusion of their plasma component should be avoided.

· Posttransfusion Purpura : This reaction presents as thrombocytopenia 7 to 10 days after platelet transfusion and occurs predominantly in women. Platelet-specific antibodies are found in the recipient's serum, and the most frequently recognized antigen is HPA-1a found on the platelet glycoprotein IIIa receptor. The delayed thrombocytopenia is due to the production of antibodies that react to both donor and recipient platelets. Additional platelet transfusions can worsen the thrombocytopenia and should be avoided. Treatment with intravenous immunoglobulin may neutralize the effector antibodies, or plasmapheresis can be used to remove the antibodies.

· Alloimmunization : A recipient may become alloimmunized to a number of antigens on cellular blood elements and plasma proteins. Alloantibodies to RBC antigens are detected during pretransfusion testing, and their presence may delay finding antigen-negative crossmatch-compatible products for transfusion. Women of child-bearing age who are sensitized to certain RBC antigens (i.e., D, c, E, Kell, or Duffy) are at risk for bearing a fetus with hemolytic disease of the newborn. Matching for D antigen is the only pretransfusion selection test to prevent RBC alloimmunization.

· Alloimmunization to antigens on leukocytes and platelets can result in refractoriness to platelet transfusions. Once alloimmunization has developed, HLA-compatible platelets from donors who share similar antigens with the recipient may be difficult to find. Hence, prudent transfusion practice is directed at preventing sensitization through the use of leukocyte-reduced cellular components, as well as limiting antigenic exposure by the judicious use of transfusions and use of SDAPs.

INFECTIOUS COMPLICATIONS are 
· Viral Infections

· Hepatitis C virus (HCV)  The use of an improved screening test for HCV antibodies has reduced the incidence of posttransfusion HCV infection to 1 in 103,000 transfusions. Infection with HCV may be asymptomatic or lead to chronic active hepatitis, cirrhosis, and liver failure.

· Hepatitis B Virus : Transfusion-associated HBV infection has been reduced with improved donor selection and screening, along with increased vaccination of the donor and recipient population. However, some data suggest that HBV is more commonly transmitted by transfusion than HCV. Vaccination of individuals who require long-term transfusion therapy can prevent this complication.

· Hepatitis G virus (HGV):  This hepatotropic virus is transmitted by transfusion. Infection with HGV results in no apparent adverse effects. Routine testing is not available and does not appear to be warranted.

· Human Immunodeficiency Virus Type 1:  Intensive donor screening and testing has dramatically reduced the risk of HIV-1 infection by blood transfusion. Donated blood is tested for HIV-1 p24 antigen. Two antigen-positive seronegative donors have been identified. The risk of HIV-1 infection per transfusion episode is 1 in 676,000. A specific assay to detect antibodies to HIV-2 is also performed on donated blood. No cases of HIV-2 infection have been reported in the United States since 1992, and only three donors have been found to have HIV-2 antibodies.

· Cytomegalovirus  :This ubiquitous virus infects 50% or more of the general population and is transmitted by the infected "passenger" white blood cells found in transfused PRBCs or platelet components. Donated blood is not routinely tested for serologic evidence of donor exposure, but assays can be performed to identify CMV-seronegative donors, if needed. Alternatively, cellular components that are leukocyte-reduced have a decreased risk of transmitting CMV, regardless of the serologic status of the donor. Groups at risk for CMV infections include immunosuppressed patients, CMV-seronegative transplant recipients, and neonates; these patients should receive seronegative or leukocyte-depleted components.

· Human T lymphotropic virus (HTLV) type I  :Assays to detect HTLV-I and -II are used to screen all donated blood. HTLV-1 is associated with adult T cell leukemia/lymphoma and tropical spastic paraparesis in a small percentage of infected persons (Chap. 191). The reported risk of HTLV-I infection via transfusion is 1 in 641,000 transfusion episodes. HTLV-II is not clearly associated with any disease.

· Parvovirus B-19  :Blood components and products derived from pooled plasma can transmit this virus, the etiologic agent of erythema infectiosum, or fifth disease, in children. Parvovirus B-19 shows tropism for erythroid precursors and inhibits both erythrocyte production and maturation. Pure red cell aplasia, presenting either as acute aplastic crisis or chronic anemia with shortened RBC survival, may occur in individuals with an underlying hematologic disease, such as sickle cell disease or thalassemia. The fetus of a seronegative woman is at risk for developing hydrops if infected with this virus.

· Bacterial Contamination  
· Most bacteria do not grow well at cold temperatures; thus, PRBCs and FFP are not common sources of bacterial contamination. However, some gram-negative bacteria, notably Yersinia and Pseudomonas species, can grow at 1° to 6°C. Platelet concentrates, which are stored at room temperature, are more likely to be contaminated with skin contaminants such as gram-positive organisms, including coagulase-negative staphylococci.

· Recipients of transfusions contaminated with bacteria may develop fever and chills, which can progress to septic shock and DIC. These reactions may occur abruptly, within minutes of initiating the transfusion, or after several hours. The onset of symptoms and signs is often sudden and fulminant, which aids in differentiating bacterial contamination from a FNHTR. The reactions, particularly those related to gram-negative contaminants, are the result of infused endotoxins formed within the contaminated stored component.

· When contaminated transfusions are suspected (i.e., when there is sudden development of shock), the transfusion must be stopped immediately. Therapy is directed at supporting the recipient's blood pressure, cardiac output, oxygenation, and renal function. The laboratory investigation should include cultures of any untransfused component, along with the routine blood bank clerical checks and serologic studies. Broad-spectrum antibiotic coverage should be started immediately and may be adjusted based on culture and sensitivity.

· Parasites  
· Various parasites including those causing malaria, babesiosis, and Chagas' disease can be transmitted by blood transfusion rarely. Geographical migration and travel of donors can shift the incidence of these rare infections. Because these infections can prove fatal, they should be considered in the transfused patient in the appropriate clinical setting.
Tips
ALTERNATIVES TO TRANSFUSION

· Alternatives to allogeneic blood transfusions that avoid homologous donor exposures with attendant immunologic and infectious risks remain attractive. 
· Autologous blood is the best option when transfusion is anticipated. However, the cost:benefit ratio of autologous transfusion remains high. No transfusion is a zero-risk event; clerical errors and bacterial contamination remain potential complications even with autologous transfusions. Additional methods of autologous transfusion in the surgical patient include preoperative hemodilution, recovery of shed blood from sterile surgical sites, and postoperative drainage collection. 
· Directed or designated donation from friends and family of the potential recipient has not been safer than volunteer donor component transfusions. Such directed donations may in fact place the recipient at higher risk for complications such as GVHD and alloimmunization.

· Oxygen-carrying blood substitutes, such as perfluorocarbons and aggregated hemoglobin solution, are presently in various stages of clinical trials. 
· Granulocyte- and granulocyte-macrophage colony stimulating factor (G- or GM-CSF) are clinically useful to hasten leukocyte recovery in patients with leukopenia related to high-dose chemotherapy. 
· Erythropoietin stimulates erythrocyte production in patients with anemia of chronic renal failure and other conditions, thus avoiding or reducing the need for transfusion. This hormone can also stimulate erythropoiesis in the autologous donor to enable additional donation. 
· Thrombopoietin, a cytokine that promotes megakaryocyte proliferation and maturation, is being tested for its ability to reduce the need for platelet transfusion.
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Which one of the following muscle relaxant has the maximum duration of action ?


1.
Atracurium.


2.
Vecuronium.


3.
Rocuronium.


4.
Doxacurium.

Answer


4.
Doxacurium.

Reference:

Katsung 9th Edition Page 314
Ajay Yadav 2nd Edition Page 91 Table 13-2
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Doxacurium is a nondepolarizing (competitive) neuromuscular blocking agent. Nondepolarizing neuromuscular blocking agents inhibit neuromuscular transmission by competing with acetylcholine for the cholinergic receptors of the motor end plate, thereby reducing the response of the end plate to acetylcholine. This type of neuromuscular block generally is antagonized by anticholinesterase agents. The paralysis is selective initially and usually appears in the following muscles consecutively: levator muscles of eyelids, muscles of mastication, limb muscles, abdominal muscles, muscles of the glottis, and finally, the intercostal muscles and the diaphragm. Neuromuscular blocking agents have no clinically significant effect on consciousness or the pain threshold.
Explanation

Doxacurium is a recently introduced bisquaternary muscle relaxant having the least rapid onset and the longest action. It is suitable for long duration surgeries. It is primarily eliminated by kidneys, though helatic mechanism also occurs. Cardiovascular changes are minimal
Comments

	Group
	Drug
	Onset of action
	Duration of action

	Steroidal Compounds
	Pancuronium
	Moderate (3 to 4 min)
	Long (30 to 40 min)

	
	Cecuronium
	Moderate
	Intermediate (20 to 30 min)

	
	Rocuronium
	Early (60 sec)
	Intermediate (20 to 30 min)

	
	Pipecuronium
	Moderate
	Long

	
	Rapacuronium
	Early (60 sec)
	Small (10 to 15 min)

	Benzylisoquinoline
	d-Tubocurare
	Delayed
	Prolonged

	
	Metocurine
	Moderate
	Intermediate

	
	Atracurium
	Moderate (2 to 3 min)
	Intermediate (1o to 15 min)

	
	Mivacurium
	Moderate
	Small (5 to 10 min)

	
	Doxcurium
	Moderate
	Prolonged (60 min)

	Others
	Gallamine
	Delayed
	Prolonged


Tips

Rapacuronium is a steroidal nondepolarizing blocker with fastand short to intermediate duration of action. It has been withdrawn due to reports of severe bronchospasm and deaths.  If you are wondering as to why I am talking about a drug that has been withdrawn, please see question. 191
195.
Which enzyme is inhibited by Aminophylline?


1.
Monoamine Oxidase.


2.
Alcohol dehydrogenase.


3.
Phjosphodiesterase.


4.
Cytochrome P-450.

Answer


3.
Phjosphodiesterase.
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Katsung 9th Edition Page 326
K.D.Tripathi 5th Edition Page 204
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Aminophylline is a derivative of Theophylline and us a methyl xanthine
Explanation

Three distinct cellular actions of Methyl xanthines have been documented
1. Release of Ca2+ from sarcoplasmic reticulum

2. Inhibition of phosphodiesterase

3. Blockade of adenosine receptors.

Comments

	Drug
	Enzyme Inhibited

	Disulfiram
	Aldehyde dehydrogenase

	Allopurinol
	Xanthine Oxidase

	Acetazolamide
	Carbonic Anhydrase

	4-Methyl Pyrazole ( Fomepizole)
	Alcohol dehydrogenase

	Trimethoprim
	Dihydrofolate reductase in bacteria

	Methotrexate
	Dihydrofolate reductase in human (and cancer) cells

	Proguanil Pyrimethamine
	Dihydrofolate Reductase in Parasites

	Sulfonamides Dapsone
	Folate Synthetase

	Ciprofloxacin
	DNA Gyrase

	Penicillins
	Transpeptidases

	Isoniazid
	Fatty Acid Synthase

	Rifampicin
	DNA Dependent RNA synthesis (ie) RNA Polymerase

	Ethambutol
	Arabinogalactan Synthesis

	Cycloserine
	Enzyme which racemose L- alanine and link two D-alanine

	Imidazoles
	Fungal cytochrome P450 enzyme lanosterol-14-demethylase

	Terbinafine
	Squalene epoxidase

	Acyclovir
	Viral DNA Polymerase

	Zidovudine
	Reverse Transcriptase

	Indinavir
	Protease

	Pentamidine
	Topo isomerase II

	Etoposide
	DNA Topo isomerase II

	Topotecan/Irinotecan
	DNA Topoisomerase I

	Hydroxyurea
	Ribonucleoside diphosphate Reductase

	Carbamates and Organophosphates
	Choline Esterase

	a-Methyl Tyrosine
	Tyrosine Hydroxylase

	a-Methyl DOPA
	DOPA decarboxylase

	Disulfiram
	Dopamine b-hydroxylase

	DOPS (di-hydroxy phenyl serine)
	Dopamine b-hydroxylase

	Steroids
	Phospholipase A

	Aspirin
	COX 1 and COX-2

	Nimesulide,Meloxicam, Nabumetone
	Preferential COX-2

	Celecoxib, Rofecoxib Valdecoxib
	Selective COX-2

	Methyl Xanthines
	Phosphodiesterase (non - selective)

	Finasteride
	5 a Reductase

	Topiramate
	Carbonic Anhydrase

	Carbidopa Benserazide
	DOPA Decarboxylase in periphery (periphery decarboxylone) inhibition

	Selegiline
	MAO-B(Mono Amino Oxidase -B)

	Entacapone Tolcapone
	COMT

	Moclobemide Clorgyline
	(Reversible Inhibitors of MAO-A (RIMA)

	Rivastigmine
	Acetyl Choline Esterase Butyl Choline Esterase

	Donepezil
	(reversible) Inhibition of Acetyl Choline Esterase

	Captopril
	Angiotensin Converting Enzyme

	Digitalis
	Na+ K+ AT Pase

	Amrinone, Milrinone
	Phosphodiesterase III

	Warfarin
	Gamma Carboxylation

	Dipyridamole
	Phosphodiesterase

	Lovastatin
	HMG- CoA Reductase

	Orbistat
	Pancreatic Lipase

	Acarbose
	a-glucosidase

	Tolistat
	Aldose reductase


Tips

	Drugs
	Enzyme Activated

	Heparin
	Antithrombin III

	Clofibrate,Gemfibrozil
	Lipoprotein lipase PPARa

	Rosiglitazone(Thiazolidinediones)
	PPAR g (Peroxisome proliferator activated Receptor gamma )


196.
Which one of the following local anaesthetics belongs to the ester group?


1.
Procaine.


2.
Bupivacaine.


3.
Lignocaine.


4.
Mepivacaine.

Answer

1.
Procaine.
Reference:
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Ester linked Local Anaesthetics are
1. Cocaine

2. Procaine

3. Chloroprocaine

4. Tetracaine

5. Benzocaine

Amide linked Local Anaesthetics are

1. Lignocaine

2. Bupivacine

3. Dibucaine

4. Prilocaine

5. Ropivacaine

Explanation

Self Explanatory
Comments

Features of Amide Local Anaesthetics (LA) as compared to Ester Local Anaesthetics
1. Produce more intense and longer lasting anaesthesia

2. Bind to alpha 1 acid glycoprotein in plasma

3. Not hydrolused by plasma esterases

4. Rarely cause hypersensitivity reactions; no cross sensitivity with ester LAs

Tips

There is a shortcut to remember this

If the name of the LA has the alphabet “i” 2 times then it is an amide linked LA
1. Lignocaine 

2. Bupivacine

3. Dibucaine

4. Prilocaine

5. Ropivacaine

If the name of the LA has the alphabet “i” 1 time1 Ester linked Local Anaesthetics

1. Cocaine

2. Procaine

3. Chloroprocaine

4. Tetracaine

5. Benzocaine

197.
The following are the benozodiazepines of choice in elderly and those with liver disease, except:

1.
Lorazepam.


2.
Oxazepam,


3.
Temazepam.


4.
Diazepam.

Answer


4.
Diazepam.

Reference:
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Diazepam is a 1,4-benzodiazepine derivative, which possesses anxiolytic, anticonvulsant, sedative and skeletal muscle relaxant properties. Diazepam is used to treat anxiety and tension, and is the most effective benzodiazepine for treating muscle spasms. It is also used as a sedative premedication for various medical procedures, and to treat alcohol and opiate withdrawal symptoms. Occasionally, diazepam is used by military and paramilitary snipers to relax muscles and slow breathing for increased firing accuracy. Diazepam is a Schedule IV drug under the Convention on Psychotropic Substances. Diazepam is one of the 'standard benzodiazepines' most often used in clinics and for outpatients. It is enrolled in the WHO List of 'Essential Drugs'.

Explanation

· Short-acting benzodiazepines (eg, lorazepam, oxazepam) are the safest and most effective drugs in old age. (Merck Manual)
· Diazepam undergoes hepatic demethylation and hydroxylation, involving the cytochrome P450 2C19 (CYP2C19) and CYP3A4 isoenzymes, followed by glucuronidation. Geriatric patients are usually more sensitive to the CNS effects of benzodiazepines. It is recommended that dosage be limited to the smallest effective dose and increased gradually, if necessary, to decrease the possibility of development of ataxia, dizziness, and oversedation, which may lead to falls and other accidents. A retrospective case-control study has shown that elderly patients receiving long-acting benzodiazepines are more likely than those receiving short-acting benzodiazepines to suffer falls and fall-related fractures. (USP Drug Data Base)
· In case of Hepatic function impairmen, elimination half-life may be prolonged - minimal effect with oxazepam, lorazepam, and temazepam. (This line is taken from the USP Drug Information Database)

Comments

When introduced in 1963, it was the best of the new alternatives to barbiturates, drugs that could be deadly with an overdose. Diazepam (like the other benzodiazepines) did not have this danger, nor immediately obvious side effects, and became in widespread use to treat chronic anxiety.

Tips

Diazepam has a very broad spectrum of indications as follows:

· short-term treatment of insomnia

· treatment of anxiety, panic attacks, and states of agitation

· pre-/postoperative sedation

· treatment of status epilepticus, adjunctive treatment of other forms of epilepsy

· Tetanus together with other measures of intensive-treatment

· adjunctive treatment of painful muscle conditions

· adjunctive treatment of spastic muscular paresis (para-/tetraplegia) caused by cerebral or spinal cord conditions such as stroke, multiple sclerosis, spinal cord injury (long-term treatment together with other rehabilitative measures)

· initial management of mania, together with firstline drugs like Lithium, Valproate or neuroleptics

· adjunctive treatment of overdosage with hallucinogens or central stimulants

· alleviation of the symptoms of alcohol- and opioid-withdrawal, under close clinical supervision

· initial treatment of patients with depression developing suicidal thoughts to decrease the risk of suicide until remission of depression is evident. The antidepressant therapy must be continued.

· adjunctive treatment of patients also treated with neuroleptics, who develop early extrapyramidal side-effects

· experimental treatment of children with anxiety due to separation from their parents (long-term hospitilizations, treatment in rehabiliative institutions far away from home etc.) and their normal social connections (also known under German term 'Trennungsangst')

In the treatment of status epilepticus and tetanus the use of diazepam may be life-saving.
198.
Which one of the following agents sensitises the myocardium to catecholamines?


1.
Isoflurane


2.
Ether.


3.
Halothane.


4.
Propofol.

Answer


3.
Halothane.
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Effects of Halothane on Cardiovascular system
1. Decrease in Cardiac Output

a. Direct depression of myocardium

b. Bradycardia (beta blocking action)

2. Decrease in Blood Pressure
a. Direct action on smooth muscles of blood vessels

b. Decreased central symphathetic tone

3. Sensitizes the heart to adrenaline (both exogenous as well as endogenous, more prominently exogenous) producing severe ventricular arrhythmias

4. Blunts the baroreceptor reflex

Explanation

Self explanatory
Comments

Halothane and to a certain extent, isoflurane, sensitizes the heart myocardium to catecholamines.
Tips

Malignant Hyperthermia 
· occurs in individuals with an inherited abnormality of skeletal-muscle sarcoplasmic reticulum that causes a rapid increase in intracellular calcium levels in response to halothane and other inhalational anesthetics or to succinylcholine. 

· Elevated temperature, 

· Increased muscle metabolism, 

· Rigidity, 

· Rhabdomyolysis, 

· Acidosis, and 

· Cardiovascular instability develops rapidly. This condition is often fatal. 

· Earliest sign - Masseter Muscle Rigidity

· Other signs - Tachycardia, Hybercarbia

	Triggering Drugs
	Protective Drugs

	Enflurane, Isoflurane,
	Nitrous Oxide

	Desflurane, Sevoflurane,
	Droperidol

	Methoxy Flurane
	Local Anaesthetics

	Succinyl Choline
	Etomidate

	Pancuronium
	Propofol

	Thiopentone
	Ketamine


· To be treated immediately 

· Cessation of anesthesia and 

· Intravenous administration of dantrolene sodium. 

· The recommended dose of dantrolene is 1 to 2.5 mg/kg of body weight given intravenously every 6 h for at least 24 to 48 h-until oral dantrolene can be administered, if needed. 

· Dantrolene at similar doses is indicated in the 

· Neuroleptic malignant syndrome.

· In drug-induced hyperthermia and may even be useful in the 

· Hyperthermia of Thyrotoxicosis. 

· Procainamide should also be administered to patients with malignant hyperthermia because of the likelihood of ventricular fibrillation in this syndrome.
199.
Which of the following is the muscle relaxant of choice in renal failure?


1.
Rapacurium


2.
Pancuronium


3.
Atracurium


4.
Rocuronium

Answer


3.
Atracurium
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Atracurium is 

· Benzylisoquinoliniums

· Undergoes Hoffmans degradation at body temperature

· Stored at 4oC

· Relaxant of choice in patients with hepatic or renal dysfunction

· Suitable for patients with Atypical Cholinesterase, Organophosphorus poisoning and in myasthenia gravis

· Contraindicated in Asthma

· Side effect is Histamine release

· Metabolite is laudanosine which is a CNS Derivative

Explanation

The unique feature of Atracurium is inactivation in plasma by spontaneous non enzymatic degradation (Hofmann’s elimination) in addition to that by choline esterases. Consequently its duration of action is not altered in patients with hepatic and renal insufficiency or hypodynamic circulation. 
Comments

The Hofmann rearrangement (or Hofmann degradation) is an organic reaction in which a primary amide is converted to an amine upon treatment with bromine and a suitable base. The amide reacts with the base and bromine to form an isocyanate intermediate, which then undergoes hydrolysis to form the corresponding amine. The reaction is so named due to the intramolecular migration of the functional group to the adjacent nitrogen following its deprotonation. It is named after August Wilhelm von Hofmann. A mild reagent for this reaction is (bis(trifluoroacetoxy)iodo)benzene.
    RCONH2 + Br2 + OH- ( RNH2
For example,

    CH3CH2CONH2 + Br2 + OH- ( CH3CH2NH2
Tips

LSD was discovered by another Hofmann, Albert Hofmann, a Swiss chemist 
