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Abstract 

Alternative system of medicine is being used very frequently worldwide for various ailments. Unlike 

allopathic drugs, these drugs are being advertised to have no adverse effect of any type. Hence, people 

in certain geographic areas have developed strong faith in these medicines. However, if we look at 

number of adverse effects reported with these drugs, the number is quite high. Although there is no 

system of monitoring adverse effects of these drugs. In this article we look at common adverse effects 

and drug interactions of alternative medicines.  

Badyal Dinesh K 

Department of Pharmacology, Christian Medical College and Hospital, Ludhiana-141008, India 

Almost everything discovered in the natural world 

seems to have been consumed at some time or other as 

a means of trying alleviate human pain and suffering. 

There are stories of adverse drug reactions (ADRs) 

with well established allopathic drugs, but herbal 

drugs pose even a bigger risk and challenge. 

Worldwide herbal use became popular around 1974, 

when WHO encouraged developing countries to use 

traditional plant medicines to fulfill a need unmet by 

modern systems.1 The use of alternative medicines has 

been increasing steadily till then. 65-80% of the 

world’s population uses traditional medicines mostly 

plant derived drugs for  their primary health needs. For 

example 70% of western doctors in Japan prescribe 

kampo drugs daily.2 As the use of traditional or 

alternative medicine is increasing, so do reports of 

ADRs. In China, a country where traditional therapies 

and products are widely used in parallel with 

conventional medicines, 9854 ADRs were  reported 

ADRs in 2002 alone.3 

Indian scenario 

In India situation is worse, over 80% of our population 

takes ayurvedic medicines either self-prescribed i.e. 

self-medication or through a ‘Vaidya’. There are more 

than 1.5 million practitioners of Indian system of 

medicine (ISM) who use medicinal plants.  There are 

more than 7800 manufacturing units of such 

medicines in India.4 “Green medicine” is usually 

considered safe as compared to allopathic drugs. 

Affordability and availability also contribute to their 

wide scale use. International market for these drugs 

stands at approximately US$ 60 billion per year.5 

Because of long history and usage of these drugs, 

these drugs are usually considered harmless. However, 

they are active drugs and therefore are bound to give 

adverse reactions.  

Due to aggressive salesmanship and over-the-counter 

(OTC) availability, these drugs are prescribed by 

doctors and consumed by patients widely. Patients 

treated by allopathic medicines also simultaneously 

take ayurvedic medicines, often leading to ADRs. 

Another point to note is that a large number of herbal 

preparations are in the market under the label of 

ayurvedic drugs. Hence, it is obvious, that at least in 

our country, we have to be aware of salient beneficial 

and adverse effects of commonly used ayurvedic 

drugs as much as of allopathic agents.  

Adverse effects 

These herbal medicines are prescribed for a wide 

variety of non-specific conditions like improving 

Key words: Alternative drugs, adverse effects, drug interactions 

Safety of  Alternative Medicines 
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vitality, anti-stress effects, boosting immunity and 

increasing appetite or memory! As we advise in 

allopathy that NSAIDs should not be taken on an 

empty stomach, Ayurveda gives instructions regarding 

time of drug administration, the relationship with 

food, type of food which should be avoided/permitted 

with the drug etc. The do's and don'ts are clearly there. 

For example, amalki (amla, Emblica officinalis) 

should be avoided at bedtime to prevent harmful 

effects on teeth. Ginkgo biloba is used very frequently 

to prevent vascular disease and increase blood 

circulation. WHO monitoring centre reported seven 

cases of excessive bleeding encountered during a 

surgical operation (Table 1). Chyavanprash contains 

large quantities of amla, one wonders whether the 

package insert with any Chyavanprash mentions this 

precaution! Similarly, pippali (Piper longum) used in 

asthma should be avoided in patients with peptic ulcer 
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ADR Causative drug 

Hepatotoxicity Chinese herbal teas, Echinacea, germander, chaparral, comfrey 

Nausea/ vomiting Dandelion, garlic, ginseng, chaparral, ginkgo 

Diarrhoea  herbal teas, aloe, ligustrum, dandelion, prunelia, garlic, ginseng 

Anticoagulant/antiplatelet Yarrow, red clover, tang-kuel, salvla 

Nervousness, agitation, 

mood changes, depression, 

headache, mania 

ginseng 

Cholinergic toxicity Jimson weed 

Hallucinogenic Catnip, kava kava, khat, lobelia, mandrake, nutmeg, jimson weed, 

yohimbe sedation Peony, salvla, tang-kuel 

Seizures, psychosis Ephedra 

Pulmonary hypertension Chinese herbal teas 

Contact dermatitis Propolis, garlic, Echinacea 

Systemic lupus 

erythematous 

Alfalfa 

Gynacomastia, vaginal 

bleeding, mastalgia 

Ginseng 

Thyroid abnormalities Kelp, garlic 

Hypoglycemia Atraclylodes, scrufularia, lyceum 

Diuresis Astragalus, peony, dandelion 

Hypertension Licorice, ginseng, ephedra 

Hypotension Astragalus, codonopsis, prunella, scrofularia 

Bleeding Feverfew, garlic, ginkgo, ginger, ginseng 

Allergic reactions Chamomile, feverfew 

Photosensitivity St John Wort 

Table 1. ADRs reported with some herbal drugs  



 

  

disease and should be consumed with milk. 

Tribhuvankirti is a combination of several plants 

which is very commonly used to treat a "cold in the 

head" and fever. There are clear instructions in 

Ayurveda that because it contains aconite  it should be 

used cautiously. When used, it should be taken with 

tulsi (holy basil) juice, ginger juice or honey.6  

Ayurveda specifies that guggul should be used 

cautiously in patients with peptic ulcer disease. Patient 

on guggul therapy is advised to avoid sour food, 

alcohol and heavy exercise. Guggul can be ex­creted 

in breast milk and its bitter taste may result in refusal 

of a breast feed by baby. Trikatu has been reported to 

cause burn­ing of eyes, palms, and soles. Allergic skin 

reaction can occur with Lakshmi Vilas Ras.6 Ginseng, 

a popular tonic, contains oestrogenic substances which 

causes gynecomastia and Ginseng abuse syndrome. 

Some of the ayur­vedic formulations which contain 
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Allopathic drug Alternative medicine ADR 

Alprazolam Kava Excessive sedation 

Corticosteroids 

Cyclosporine 

Echinacea, vitamin E, alfalfa, licorice, 

astragalus, zinc 

Decreases immunosuppressant 

action 

Digoxin Hawthorn, Licorice, Uzara root Potentiates digoxin hypokalemia 

Additive cardiac action 

Diuretics Dandelion, uva-ursi, goldenseal, 

agrominoy, burdock, dandelion, 

juniper, Gossypol 

Nullify antihypertensive action, 

hypokalemia 

Hypoglycemic Chromium, karela Hypoglycemia 

Levothyroxine Kelp, horseradish Antagonises action 

NSAIDs Uva-ursi, gossypol Additive GIT toxicity 

MAO inhibitors Ginseng, yohimbine, ephedra 

St John wort 

Insomnia, headache 

 Additive action 

Phenytoin 

 

Phenobarbitone 

Wormwood, sage, evening primorose 

oil, borage 

Shankapushpi 

Lower seizure threshold 

 

Decreases effect of phenytoin 

Spironolactone Licorice Decreases effect 

Warfarin Garlic, ginger, ginkgo, feverfew 

Ginseng 

Augments action  

Decreases effect 

Table 2. Drug interactions of alternative medicines  



 

  

bhasmas or metals could cause serious systemic 

toxicity. St John’s wort an herbal antidepressant has 

been reported to decrease levels of warfarin by 

induction of 2C9. A drug inter­action between 

phenytoin and an ayurvedic formulation has also been 

reported the mechanisms of the adverse reactions with 

ayurvedic medicines are probably similar to synthetic 

chemicals. There is also a reported case of 

breakthrough seizures on account of interaction 

between phenytoin and an ayurvedic preparation 

“Shankhapushpi”.7 

Drug interactions with drugs from alternative 

medicines 

Another cause of concern with the use of alternative 

medicine is drug interactions. It has been reported that 

70% of patients do not reveal their herbal use to their 

allopathic practitioners. It is likely that many drug-

herbal interactions exist but have not yet been 

detected. It is therefore important that health care 

providers obtain a complete drug history that includes 

herbal remedies and other natural products and dietary 

supplements and that they be alert to potential 

interactions. 

The reasons herbal drugs are prone to cause drug 

interactions are: 

These products are mutiingredient formulations. 

¶ There is usually incomplete information about 

active principle in the formulation. 

¶ These drugs are available without prescription 

(OTC drugs). 

¶ Herbal and allopathic drugs are taken together by 

patients. 

¶ There are 29 official languages in India, hence 

reporting of ADR language differs. 

¶ Sometimes herbal and allopathic drugs are present 

in same formulation e.g. Ginseng+ferrous 

sulphate. 

¶ There is no safety information on the labels. 

Eucalyptus can induce Microsomal liver enzymes 

while flavonoids from Echinacea purpurea can inhibit 

CYP450 3A4 isoenzyme. Ingestion of St. John’s wort 

has resulted in several clinically significant 

interactions with drugs that are metabolized by 

CYP1A2 or CYP3A including indinavir  and 

cyclosporine (Table 2).  An interaction with digoxin 

has also been reported that may be mediated by 

interference with P-glycoprotein, a transport system 

that pumps drugs across membranes. These 

interactions are most likely due to induction of the 

cytochrome P450 isozyme or the drug transporter and 

have caused decreased plasma concentrations of 

prescription drugs. In the case of cyclosporine, 

subtherapeutic levels resulted in transplant organ 

rejection. Warnings about St. John’s wort drug 

interactions have been extended to oral contraceptives, 

with labeling suggesting the possibility of 

breakthrough bleeding and potential for loss of 

contraceptive effect.6-8 

Some Ayurvedic physicians prescribe certain parts of 

the castor plant Ricinus communis to patients with 

rheumatoid arthritis. If the patient is also taking other 

antiarthritic drugs with known gastro-intestinal side 

effects, the enhanced side effect due to castor plant 

can be severe. The possibility of enhanced side effects 

due to concomitant administration of Ayurvedic and 

modern drugs must be borne in mind.9 

Over 90% of pain clinics in UK and 70% in Germany 

include acupuncture as a form of treatment. A study in 

Norway reported cases of pneumothorax caused by 

unqualified acupuncturists. There are also reports of 

paralysis caused by unqualified manual therapies. 

With increase in demand and use of traditional 

medicines physicians are expected to encounter more 

ADRs related with these drugs in general practice. 
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Abstract  

Depression is a common psychiatric illness encountered in day to day practice. The current modalities 

of treatment of depression include tricyclic antidepressants (TCA), selective serotonin reuptake 

inhibiters (SSRI), monoamine oxidase inhibitors (MAOI) and atypical antidepressants. But at least 50% 

of those who begin treatment with antidepressants do not respond & many patients fail to achieve an 

adequate response to a given antidepressants. Moreover the present antidepressants have so many 

intolerable ADRs, sexual dysfunction with SSRIs, cardiac abnormalities with TCAs and central nervous 

system abnormality with MAO inhibitors. None of the present antidepressants is near ideal. Hence there 

is an utmost need of newer & more effective antidepressants or interventions which are relatively more 

efficacious and better tolerated than SSRIs and TCAs. 

The existing antidepressant drugs are far from ideal. 

Typically, patients treated with selective serotonin 

reuptake inhibitors (SSRIs) which are most 

commonly used antidepressant drugs, derive little 

benefit during the first four weeks of treatment, and 

many patients do not achieve the goal of remission of 

symptoms. Although there are many other drugs and 

psychotherapies available for the treatment of 

depression but the overall care of depressed patients is 

usually far from optimal. This review examines how 

care might be improved in the future, by considering a 

number of alternative approaches enhanced use of 

existing treatments, modifications to existing 

antidepressant drugs, new targets for antidepressant 

pharmacotherapy, and non-pharmacological physical 

treatments. It examines how advances in genetics and 

neuroscience may lead towards individualized drug 

treatment, but concludes cautiously, emphasising that 

theoretical treatment advances can only improve 

clinical outcomes if used rationally, in collaboration 

with the patient. Furthermore, advances in 

neuroscience may lead to the development of more 

efficacious antidepressants.1 When considering the 

future of antidepressant treatment, the properties of 

the notional ‘ideal antidepressant’ need to be 

examined. Clearly, no such drug exists at present.  

Efficacy 

Å Effective across full range of depressive disorders 

Å Effective in mild, moderate and severe depression 

Å Effective in achieving remission in acute treatment 

Å Effective across range of age groups 

Å Rapid onset of action 

Å Cost-effective 

Despite the development sometimes novel treatments 

for depression, many patients achieve an inadequate 

response to currently available treatment. It is 

estimated that at least 20% of patients do not respond 

adequately to 4 consecutive and sometimes aggressive 

pharmacotherapies.1 In addition, patients who do not 

achieve remission with pharmacotherapy trial will 

tend to relapse within 12 months even when they 

ultimately do achieve a remission level response.  
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Only 30-40% of patients achieve remission with SSRI 

and TCA treatment. A significant proportion of 

patients has inadequate response or stops the 

medications due to intolerable side effects. Failure to 

achieve remission increases the risk of relapse or 

recurrence with worsening of long term prognosis. 

Thus, there remain substantial gaps in the treatment of 

depression.3 Clearly there is a need for both faster-

acting and more effective antidepressants2 and unmet 

need for newer antidepressants which are relatively 

more efficacious and better tolerated than SSRIs and 

TCAs.4 Hence, we discuss the new drugs and 

interventions available in this are as below: 

A. NEW DRUGS 

i) Vilazodone 

In January 2011, the FDA approved vilazodone for the 

treatment of major depressive disorder (MDD). 

Vilazodone, the first of a new class of antidepressants 

known as indolalkylamines, has been shown in a 

phase III trial to be effective and well tolerated for the 

treatment of major depressive disorder, with a rapid 

onset of effect, has  lower risk of sexual dysfunction 

than currently available therapies. Vilazodone’s 

mechanism of action is not fully under­stood, but is 

thought to be related to its inhibition of serotonin (i.e. 

5-HT) reuptake and partial agonism of 5-HT1A 

receptors. Vilazodone technically is not a selective se­

rotonin reuptake inhibitor (SSRI) because it has 

greater affinity for the 5-HT1A recep­tor than it does 

for the 5-HT reup­take pump.5 

Vilazodone was developed based on the theory that 

inhibition of 5-HT1A autoreceptor inhibition was 

responsible for SSRIs’ de­layed (approximately 2 

weeks) onset of antidepressant efficacy. Briefly, this 

theory is as follows: In humans, 5-HT1A receptors are 

primarily presynaptic in the raphe nuclei and 

postsynaptic 5-HT1A receptors predominate in the 

neocortex and limbic regions of the brain. 

Presynaptically, 5-HT1A are autoreceptors, i.e. 

serotonin stimulation of these receptors results in 

inhibition of firing of 5-HT neurons, while 

postsynaptically they may be involved in downstream 

serotonergic effects such as sexual function.6 SSRIs 

are thought to work as antidepressants by increasing 5

-HT con­centration in the synapse but their initial 

effect is to turn off 5-HT neuronal firing as a result of 

increased concentration of 5-HT at the pre­synaptic    

5-HT1A autoreceptor. Subsequently, these 5-HT1A 

autoreceptors subsensitize such that 5-HT neuronal 

firing rate returns to nor­mal. The time course for this 

subsensitization parallels the onset of SSRI 

antidepressant effi­cacy. For several years, efforts 

have been made to antagonize the 5-HT1A presynaptic 

autoreceptors as a means of potentially shortening 

SSRIs’ onset of efficacy.7  

Vilazodone’s efficacy for MDD treatment was 

established in 2 pivotal 8-week, ran­domized, double-

blind, placebo-controlled studies One phase III study 

showed a statistically greater reduction in depressive 

symptomatology in vilazodone-treated patients after 1 

week.8,9 Diarrhea, nausea, and headache were the most 

commonly reported adverse events; the incidence of 

headache was similar to that in the placebo group, the 

most commonly reported sexual adverse effect was 

decreased libido. As with other antidepressants.9  

Vilazodone carries a black-box warning about 

increased risk of suicidal thinking and behavior in 

children, adolescents, and young adults taking 

antidepressants for MDD and other psychiat­ric 

disorders. There are no ad­equate, well-controlled 

studies of vilazodone in pregnant women and no 

human data re­garding vilazodone concentrations in 

breast milk. Women taking vilazodone are advised to 

breastfeed only if the potential benefits outweigh the 

risks. Vilazodone is not recom­mended for use in 

pediatric patients. Similar to other antidepressants, 

vilazo­done labeling carries warnings about sero­tonin 

syndrome, seizures, abnormal bleeding, activation of 

mania/hypomania, and hyponatremia.10  

Vilazodone is available as 10 mg, 20 mg and 40 mg 

tablets. The recommended target dose for vilazodone 

is 40 mg/d, dose of 10 mg/d for 7 days, followed by 

20 mg/d for 7 days, then 40 mg/d.3 The drug should 

be taken with food, but unlike other psychotropics, the 

manufacturer does not recommended a specific calorie 

amount. Dose tapering is recommended when the drug 

is discontinued. Ideally, it would be good to know 

how vilazodone compares with other marketed 

antidepressants. Unfortunately, there are no published 

head-to-head comparison data to address this matter 

ii) Agomelatine 

Agomelatine, a synthetic analog of hormone 
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melatonin belongs to a new class of atypical 

antidepressant with a novel mechanism of action at 

melatoninergic and serotoninergic receptors which 

distinguishes it from the other currently available 

antidepressants. Agomelatine is a melatonergic 

agonist (MT1 and MT2 receptors) and 5-HT2C 

antagonist. Binding studies indicate that it has no 

effect on monoamine uptake and no affinity for Ŭ, ɓ 

adrenergic, histaminergic, cholinergic, dopaminergic 

and benzodiazepine receptors.11  

New evidence has shown that disruption of circadian 

rhythm can predispose to depression. Melatonin, the 

hormone from the pineal gland regulates various 

circadian rhythms like body temperature; cortisol 

secretion, sleep-wake cycles, rapid eye movement 

(REM) sleep and slow-wave sleep. In patients with 

depression, the melatonin levels are low which delays 

the circadian rhythm mentioned above and this 

has been proposed to be a “trait marker” for 

depression . Patients with depression may manifest 

with delayed onset of sleep, difficulty in maintaining 

sleep and early morning awakening. Evidence has 

shown that resetting of disrupted circadian rhythm 

may play a pivotal role in the treatment of this 

condition in mammals; circadian rhythm originates in 

the suprachiasmatic nucleus (SCN) in the 

hypothalamus which has abundant melatoninergic 

receptors. There are two distinct forms of 

melatoninergic receptors, the MT1 and MT2, which are 

responsible for sleep promoting and circadian effects 

of melatonin. The MT1 receptors mediate the acute 

inhibition of neuronal firing within the SCN and the 

MT2 receptors are responsible for inducing phase 

shifting (like delay in cortical secretion or onset of 

sleep) of circadian rhythm.12   

This compound binds to the melatoninergic receptors 

and the serotoninergic 5-HT2C receptor giving rise to 

the Melatonin Agonist and Selective Serotonin 

Antagonist (MASSA) concept. The melatoninergic 

receptors MT1 and MT2, are G protein coupled 

receptors and they act through decreasing cAMP and 

cGMP. Agomelatine strongly binds to and stimulates 

the activity of MT1 and MT2 receptors normalizing the 

disturbed circadian rhythms and disrupted sleep-wake 

cycles.13 Unlike the existing antidepressants, 

agomelatine does not inhibit the uptake of serotonin, 

norepinephrine or dopamine. It inhibits 5HT2C 

receptor (G protein coupled receptor which increases 

IP3/DAG secondary messenger system) found 

abundantly in the SCN, frontal cortex, hippocampus 

and basal ganglia involved in the mood, motor and 

cognitive deficits associated with depressive states. 

5HT2C receptor antagonism increases norepinephrine 

and dopamine levels in the frontal cortex of the brain . 

This action of agomelatine produces antidepressant, 

antianxiety and also increases slow-wave sleep which 

is decreased in depression. It has been observed that it 

can increase neurogenesis in the hippocampus and 

may also have neuroprotective effects (by influencing 

glutamate release, glucocorticoid receptor gene 

expression and various neurotropic factors which 

might also contribute to its antidepressant effects. A 

study has shown that agomelatine alleviates sleep 

disturbances after one week of therapy and by two 

weeks antidepressant effects manifest. The combined 

actions of agomelatine at MT1, MT2, and 5HT2C 

receptors can improve the disturbed circadian rhythm 

and abnormal sleep pattern thus produce the 

antidepressant effect.14  

Most common adverse effects are headache, nausea, 

dizziness, dry mouth, diarrhoea, insomnia, 

somnolence, constipation, fatigue, upper abdominal 

pain the most serious adverse effect was dizziness for 

which patients discontinued therapy with 

agomelatine.15  

The effective dose of agomelatine is 25 mg per day 

given once at bed time for two weeks and can be 

increased to 50 mg per day in patients with inadequate 

response. Night time dosing is recommended because 

agomelatine improves the quality of sleep without day 

time sedation . Sublingual agomelatine at the dose of 

0.5-2mg once daily is under clinical trial for the 

management of depression.16  

It is an effective alternative for patients who do not 

respond to or cannot tolerate currently available 

antidepressant agents. However the limitation with 

agomelatine is lack of long term active comparator 

controlled studies. 

iii) Desvenlafaxine 

Desvenlafaxine was approved in 2008 for the 

treatment of major depression. Desvenlafaxine 

represents the major metabolite of venlafaxine and 

joins other serotonin-norepinephrine reuptake 

inhibitors (SNRIs) including duloxetine. 

Desvenlafaxine appears to be a stronger 
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norepinephrine reuptake inhibitor at therapeutic doses 

than does venlafaxine and less noradrenergic than is 

duloxetine.17 Unike venlafaxine, desvenlafaxine is not 

substrate of CYP4502D6 isoenzyme and does not 

undergo extensive hepatic metabolism. These 

differences in metabolism may suggest somewhat few 

risks for certain drug interactions than with 

venlafaxine. The efficacy data indicate that 

desvenlafaxine is superior to placebo in relieving 

depressive symptoms. Comparison efficacy studies 

with other antidepressants, including venlafaxine have 

not been completed and there is no evidence it is more 

or less effective than other antidepressants. As with all 

new drugs, there is a cost disadvantage of 

desvenlafaxine relative to generic antidepressants. 

Reported side effects are comparable to other SNRIs.18  

iv) Milnacipran 

Milnacipran is an additional SNRI. Milnacipran has a 

balanced ratio of potency for the inhibition of reuptake 

of the two neurotransmitters. One study has shown it 

to inhibit norepinephrine uptake with greater potency 

than serotonin. milnacripan has been extensively 

studied in the treatment of depression and approved as 

an antidepressant in Europe. Most studies have 

concluded that milnacipran is as effective as the SSRIs 

or Tricyclic antidepressants and better tolerated than 

tricyclic drugs. Like desvenlafaxine, there are few 

pharmacokinetic drug interactions. However, there is 

no clear side effect or efficacy advantage relative to 

other SNRIs.19  

v) Levomilnacipran 

Levomilnacipran is an antidepressant currently under 

development for the treatment of depression in 

the United States and Canada. As of 2009 it is 

in phase III clinical trials. Levomilnacipran is an 

active enantiomer of milnacipran and therefore has 

similar effects and pharmacology, acting as 

a serotonin-norepinephrine reuptake inhibitor.  Two 

other late-stage trials will be finished in mid-2011.20 

vi) Losmapimod 

Losmapimod is a drug which acts as a selective 

inhibitor of the enzyme family known as p38 mitogen-

activated protein kinases. Cytokine-induced 

stimulation of p38 mitogen activated protein kinase 

(MAPK) has been shown to influence behaviorally-

relevant pathophysiologic pathways including 

monoamine neurotransmission and neuroendocrine 

function and thus may contribute to behavioral 

changes that occur during depression. Inhibiting these 

enzymes has been shown to produce antidepressant 

and antipsychotic effects in animal studies, with the 

mechanism thought to involve increased neurogenesis 

probably related to BDNF release. Losmapimod has 

completed Phase II human clinical trials for the 

treatment of depression although its safety and 

efficacy have yet to be proven in further trials.21 

viii) Nemifitide 

It is believed that the compound's effectiveness as an 

antidepressant is mediated via serotonergic 

mechanisms. Nemifitide has been shown to exhibit 

activity as an antagonist at the 5-HT2A serotonin 

receptor subtype.22 Nemifitide, is a 

novel antidepressant drug with 

a pentapeptide structure similar to that of melanocyte-

inhibiting factor (MIF-1). It is under development for 

the treatment of major depressive disorder. 

Its mechanism of action is unclear, but since MIF-1 

has been demonstrated to have similar antidepressant 

effects, it may act in an analogous manner. Of interest, 

however, is that nemifitide binds to 

several receptors at micromolar concentrations, 

including 5-HT2A, NPY1, bombesin, 

andmelanocortin MC4 and MC5. In addition, it has 

been determined to act in an antagonistic manner at 

the 5-HT2A receptor.
[5] However, it is unclear whether 

any of these relatively weak actions are of 

significance.  Nemifitide has shown mixed efficacy in 

alleviating depressive symptoms, but in the cases in 

which it has worked, it has proven to have a rapid 

onset of action (~5-7 days), few to no side effects, and 

an excellent safety profile. However, it is 

inactive orally, and must be administered via 

subcutaneous injection (SC).23  

It has been given to over 430 humans over the course 

of 12 clinical trials throughout a little over the past 

decade, and has reached Phase III studies, but has not 

yet been approved for marketing in any country.24  

ix) Triple Reuptake Inhibitor JZAD-IV-22 

Triple reuptake inhibitors (TRIs) that block the 

dopamine transporter (DAT), norepinephrine 

transporter, and serotonin transporter are being 
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developed as a new class of antidepressant that may 

have better efficacy and fewer side effects compared 

with traditional antidepressants. A novel TRI, 2-[4-(4-

chlorophenyl)-1-methylpiperidin-3-ylmethylsulfanyl]-

1-(3-methylpiperidin-1-yl)-ethanone (JZAD-IV-22), 

shown to be an effective antidepressant in a clinical 

trial, in vitro and increase levels of dopamine, 

norepinephrine, and serotonin in the mouse prefrontal 

cortex when administered by peripheral injection. 

JZAD-IV-22 exhibited antidepressant-like efficacy in 

the mouse forced-swim and tail-suspension tests at 

doses that increased neurotransmitter levels. Because 

development of DAT inhibitors could be hindered by 

abuse liability, JZAD-IV-22 was compared in two 

assays that are markers of abuse potential. These 

findings may have implications for the potential for 

abuse liability in humans.25  

B. TREATMENT USING NEWER MEDICAL 

DEVICES OR EQUIPMENTS 

Brain stimulation Techniques  

i) Transcranial magnetic stimulation  

Transcranial magnetic stimulation (TMS) is a 

noninvasive method to 

cause depolarization or hyperpolarization in 

the neurons of the brain. TMS use selectromagnetic 

induction to induce weak electric currents using a 

rapidly changing magnetic field; this can cause 

activity in specific or general parts of the brain with 

minimal discomfort, allowing the functioning and 

interconnections of the brain to be studied. A variant 

of TMS, repetitive transcranial magnetic 

stimulation (rTMS), has been tested as a treatment tool 

for various neurological and psychiatric disorders 

including   depression.26  

Repetitive Trans-cranial Magnetic Stimulation 

(rTMS), Magnetic Seizure Therapy (MST), Vagus 

Nerve Stimulation (VNS), Deep Brain Stimulation 

(DBS), Cortical Brain Stimulation (CBS) are attempts 

to lift the mood by stimulating brain using different 

methods. Repetitive trans-cranial magnetic stimulation 

(rTMS) involves the application of magnetic pulses to 

the cortex. rTMS was approved by FDA, the drug 

licensing authority in USA in 2008 for depression not 

responding to antidepressants. A meta-analysis of 24 

randomized controlled trials found rTMS to be 

superior to sham conditions in treatment resistant 

depression. The pooled response and remission rates 

were 25% and 17%, and 9% and 6% for active rTMS 

and sham conditions, respectively. VNS involves 

surgical implantation of a device that stimulates the 

nerve that in turn mediates neurochemical changes in 

the brain. Evidence suggests that VNS might be 

helpful in a small proportion of those with resistant 

depression receiving VNS while on antidepressants. 

Magnetic seizure therapy and deep brain and cortical 

stimulation methods are still in early stages of 

evidence gathering.27   

TMS generates a brief and intense magnetic field 

created by a strong electric current circulating within a 

coil resting on the scalp. The powerful magnetic fields 

act as a vector that passes unimpeded across the skull 

and then converts into an electrical field within the 

brain. This procedure of brain stimulation through the 

scalp is not invasive and does not cause any pain at the 

surface . The induced electrical stimulus activates a 

mixture of neurons beneath the coil. The magnetic 

field falls off rapidly with distance from the coil, so it 

is usually assumed that the stimulus activates neural 

elements in the cortex or subcortical white matter. The 

stimulus, according to the stimulation intensity, is able 

to activate cortical neurons at a depth of 1.5-3.0 cm 

beneath the scalp. Neuronal axons, rather than their 

cell bodies, are the most likely target of the stimulus 

as they have the lowest threshold for activation to the 

brief electrical current induced by TMS. TMS can be 

applied one stimulus at a time (single- pulse TMS), in 

pairs of stimuli separated by a variable interval (paired

-pulse TMS), or in trains which is the most common 

stimulation setting used in psychiatric clinical practice 

(rTMS). Repeated pulses can have more prolonged 

effects on the modulation of cortical excitability, 

decreasing or increasing it. Relatively short-term 

effects (of the order of seconds or few minutes) are 

probably due to changes in neuronal excitability 

caused by shifts in ionic balance around populations 

of active neurons. Longer-lasting effects last usually 

30-60 minutes and appear to depend on synaptic 

changes among cortical neurons, also known as long-

term depression (LTD) and long-term potentiation 

(LTP) of synaptic connection. There is good evidence 

that changes resulting from TMS influence natural 

behaviours and have therapeutic potential. The nature 

of the after-effects of TMS depends on the site of 

stimulation and on the frequency, number and 

intensity of stimulation pulses.28  
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Although TMS is often regarded as safe, the 

greatest acute risk of TMS is the rare occurrence of 

induced seizures and syncope. More than 16 cases of 

TMS-related seizure have been reported in the 

literature. The seizures have been associated with 

single-pulse and rTMS. Reports have stated that in at 

least some cases, predisposing factors (medication, 

brain lesions or genetic susceptibility) may have 

contributed to the seizure. A international consensus 

statement on TMS that contained this review 

concluded that based on the number of studies, 

subjects and patients involved with TMS research, the 

risk of seizure with rTMS is considered very low.29 

Besides seizures, other risks include fainting, minor 

pains such as headache or local discomfort, minor 

cognitive changes and psychiatric symptoms 

(particularly a low risk of mania in depressed 

patients.   

Other adverse effects of TMS are: Discomfort or pain 

from the stimulation of the scalp and 

associated nerves and muscles on the overlying 

skin this is more common with rTMS than single pulse 

TMS. rTMS in the presence of incompatible EEG 

electrodes can result in electrode heating and, in 

severe cases, skin burns.30  

Studies of the use of TMS and rTMS to treat 

neurological and psychiatric conditions have shown 

only modest effects with little confirmation of 

results. However, publications reporting the results of 

reviews and statistical meta-analyses of earlier 

investigations have stated that rTMS appeared to be 

effective in the treatment of certain types of major 

depression under certain specific conditions. rTMS 

devices are marketed for the treatment of such 

disorders in Canada, Australia, New Zealand, the 

European Union, Israel and the United States.31  

A recent meta-analysis of 34 studies comparing rTMS 

to sham treatment showed an effect size of 0.55 

(p<.001). This is comparable to commonly reported 

effect sizes of pharmacotherapeutic strategies for 

treatment of depression in the range of 0.17-

0.46. However, that same meta-analysis found that 

rTMS was significantly worse than electroconvulsive 

therapy (effect size -0.47), although side effects were 

significantly better with rTMS. An analysis of one of 

the studies included in the meta-analysis showed that 

one extra remission from depression occurs for every 

3 patients given electroconvulsive therapy rather than 

rTMS.32  

rTMS was more effective than sham treatment, but 

less than ECT. Slow frequency rTMS was more 

effective than sham in the treatment of MDD.33  

rTMS seems to be an effective and safe brain 

stimulation technique for the treatment of medication 

refractory depression. Nevertheless, further studies are 

needed to better define specific stimulation-related 

issues, such as duration of treatment as well as 

durability of effects and predictors of response.34 

ii) Vagus nerve stimulation 

VNS involves surgical implantation of a device that 

stimulates the nerve that in turn mediates 

neurochemical changes in the brain. Evidence 

suggests that VNS might be helpful in a small 

proportion of those with resistant depression receiving 

VNS while on antidepressants. VNS uses an 

implanted electrode and generator to deliver electrical 

pulses to the vagus nerve, one of the primary nerves 

emanating from the brain.35 It is an approved therapy 

for treatment resistant depression and is sometimes 

used as an adjunct to existing antidepressant 

treatment. The support for this method comes mainly 

from open-label trials, which indicate that several 

months may be required to see a benefit.36  

The only large double-blind trial conducted lasted 

only 10 weeks and yielded inconclusive results; VNS 

failed to show superiority over a sham treatment on 

the primary efficacy outcome, but the results were 

more favorable for the secondary outcome.37  

iii) Deep brain stimulation 

Deep brain stimulation (DBS) is a neurosurgical 

treatment that has been used especially to treat 

movement disorders such as Parkinson's disease. It 

requires a neurosurgeon to drill a hole in the skull and 

insert an electrode into the patient's tissue. Then, a 

device located in the chest transmits a signal to the 

implanted electrode through wires located underneath 

the scalp.  

Clinical trials are focused on the use of DBS 

for epilepsy and It requires brain surgery and it is 

therefore the most invasive form of brain stimulation 

in the treatment of depression.38  
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The support for the use of deep brain 

stimulation in treatment-resistant depression comes 

from a handful of case studies, and this treatment is 

still in a very early investigational stage. A March 

2010 systematic review found that "about half the 

patients did show dramatic improvement" and that 

adverse events were "generally trivial.39  

Data suggest that in the long term, DBS remains a safe 

and effective treatment for treatment-resistant 

depression. Additional trials with larger samples are 

needed to confirm these findings.40  

iv) Acupuncture 

One the treatments of depression are acupuncture and 

it has been suggested as an alternative to 

antidepressants for its action on the brain 

monoaminergic systems. Up to now, there are a few 

examples of randomized and controlled clinical trials 

of the effect of acupuncture and electroacupuncture on 

major depression and we have obtained similar results 

when using acupuncture and electroacupuncture or 

conventional antidepressant drugs. Since the 1970’s 

many reports have been done to explain the 

mechanism of action of acupuncture. Multiple reports 

have related HPA axis hyperactivity, including CNS 

(i.e., corticotrophin-releasing factor), pituitary (i.e., 

adrenocorticotrophic hormone), and adrenal (i.e., 

cortisol) to major depression, and suicide behaviour. 

Some studies performed in humans and animals 

studies had found an increment in the levels of ɓ-

endorphin, ACTH and cortisol following low 

frequency electroacupuncture. The release of ACTH 

and cortisol suggests that electroacupuncture is acting 

on the HPA axis and through this mechanism could 

have a modulatory effect on the stress system and 

depression. The   influence   of   acupuncture on 

different neurotransmitter systems like ɓ-endorphin 

itself or monoamines, like noradrenaline and 

serotonine, can also mediate effects of acupuncture on 

mood and behaviour.41  

Clinical trials have shown the effect of acupuncture to 

be comparable with amitriptyline; in addition, 

specifically electroacupuncture has been found to be 

more effective in depressive patients with decreased 

excretion of 3-methyl-4-hydroxy-phenylglycol (the 

principal metabolite of the central neurotransmitter 

norepinephrine), while amitriptyline is more effective 

for those with inhibition in the dexamethasone 

suppression test.42 Acupuncture has also been proven 

to prompt the body to produce greater levels 

of endorphins. Two randomized, controlled, clinical 

trials suggest that electroacupuncture may reduce 

symptoms of depression as well as amitriptyline, a 

tricyclic antidepressant. In electroacupuncture, a small 

current is applied through acupuncture needles. Other 

studies suggest that acupuncture may work for people 

with mild depression and for those with depression 

related to a chronic medical illness. Further research is 

needed.43 

v) Cranial electrotherapy stimulation 

Cranial Electrotherapy Stimulation (CES) is an 

experimental psychiatric treatment that applies a small, 

pulsed electric current across a patient's head. It has 

been claimed to have beneficial effects in conditions 

such  anxiety, depression, insomnia and stress. Howev

er, its effectiveness remain unproven.44 

The exact mechanism of action of CES remains 

unclear but it is proposed that CES reduces the stress 

that underpins many emotional disorders. The 

proposed mechanism of action for CES is that the 

pulses of electric current increase the ability of neural 

cells to produce serotonin, dopamine DHEA 

endorphins and other neurotransmitters stabilizing the 

neurohormonal system.  

It has been proposed that during CES, an electric 

current is focused upon the hypothalamic region; 

during this process, CES electrodes are placed on the 

ear at the mastoid, near to the face. All modern 

analysis using computer simulation to predict current 

flow through the brain, however, suggest that CES has 

no spatial focality and may result in current passing 

through most of the brain.  

It has been suggested that the current results in an 

increase of the brain's levels 

of serotonin, norepinephrine  and dopamine, and a 

decrease in its level of cortisol. After a CES treatment, 

users are in an "alert, yet relaxed" state, characterized 

by increased alpha and decreased delta brain waves as 

seen on EEG.45  

The effects of CES on depression were inconclusive 

or negative in multiple double-blind studies of 

psychiatric patients. In one of them, four out of six 

clinically depressed patients dropped out of the study 

because of the massive worsening of depressive 
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symptoms, with two of them becoming actively 

suicidal. One of the authors of the latter study 

cautioned that CES should not be used as a treatment 

of choice for the patients with the primary diagnosis of 

depression, and should be used with caution if this 

diagnosis is suspected. Nevertheless, the CES 

practitioners continue to employ it as a treatment of 

choice for depression.46  

Conclusion 

Selective serotonin reuptake inhibitors (SSRIs) are the 

most popular antidepressants over the last decade, 

largely because they have a better side effect profile 

than the medications that were widely used 

previously, the tricyclic antidepressants (TCAs) and 

the monoamine oxidase inhibitors (MAOIs). But many 

patients treated with SSRIs do not respond. At least 

50% of those who begin treatment with SSRIs do not 

respond. Thus there is a need for both newer & more 

effective antidepressants & interventions which are 

relatively more efficacious and better tolerated than 

SSRIs and TCAs. Among the newer antidepressants, 

vilazodone, desvenlafaxine & milnacipran are 

effective and well tolerated recently approved for 

treating MDD and have an earlier onset of action, 

superior remission abilities, and better efficacy in 

treating the physical symptoms of depression than the 

SSRIs & TCAs. Other newer antidepressants, new 

medical devices and equipments  which are still under 

various phases of clinical trials to find out the efficacy 

and safety in depression &  where further research and 

clinical exploration is still required are Agomelatine, 

Triple Reuptake Inhibitor, Nemifitide, Losmapimod, 

Levomilnacipran, deep brain stimulation, Cranial 

electrotherapy stimulation, Acupuncture, Vagus nerve 

stimulation & Transcranial magnetic stimulation. 
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Abstract 

Background: India has the highest number of medical schools and hence a large number of faculty. 

The faculty development programs being conducted in India are of short duration with no subsequent 

follow up. With the increasing demand for faculty development and increased awareness about faculty 

development fellowship offered by regional institutes of Foundation for Advancement of International 

Medical Education and Research (FAIMER), there has been a large increase in the applications for this 

fellowship. Hence we designed this study to analyze the profile of selected participants for this 

fellowship.  

Methods: The faculty development fellowship is in fifth year at Christian Medical College, Ludhiana 

(CMCL)-FAIMER Regional Institute. Till the year 2010, 88 fellows were selected. Their data was 

collected and analyzed.  

Results: The trend from 2006 to 2010 shows that more younger faculty with less teaching experience 

being selected. The selection was almost equal between males and females as well as from clinical and 

non-clinical subjects. Most of the selected faculty ere postgraduate in qualification. Out of the selected 

faculty 31% had no prior training in medical education. Their education innovation projects were 

mainly on curriculum changes, assessment and teaching learning methods.  

Conclusion: The selection of faculty has changed trends from 2006 to 2010. More younger faculties 

with less teaching experience are being selected. This midcareer faculty is more susceptible for the 

implementation of the education innovation projects and can serve as trainers to train other facultyΦ 
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Department of Pharmacology1 and Pediatrics2, Christian Medical College and Hospital, Ludhiana-141008, 

India    
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One of the most pressing challenges facing medical 

education in India is the need for faculty 

development.1  The earliest formal Indian program 

was initiated in 1976, with the establishment of the 

National Teachers Training Centers (NTTCs), 

however most NTTC activities ceased after 

Government funding stopped in 1999.2  Faculty 

development programs  in India have evolved since 

then.  In this study, we describe the evolving profile of 

participants in a faculty development program in 

India. 

In 1997, the Medical Council of India recommended 

the establishment of medical education units (MEU)   

in every medical institution to organize faculty 

development programs (FDPs), carry out research in 

medical education and promote continuing medical 

education.3  A recent survey indicated that only a few 

faculties had a fellowship (16.1%) or a formal degree/

diploma (11%) in medical education. The survey cites 

lack of human resources as one of the main factors 

hindering faculty development in India.4,5 

In 2005, the Foundation for Advancement of 

International Medical Education and Research 

(FAIMER), Philadelphia, USA began development of 

Key words: Participants,  faculty development, India  
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FAIMER Regional Institutes (FRI) in India.  The 

Christian Medical College, Ludhiana  FAIMER 

Regional Institute (CMCL-FRI) was established in 

2006, along with two other two regional centres in 

Mumbai and Coimbatore.6   The FRIs are two year 

part-time fellowships in medical education open to 

educators in all health sciences faculties, focusing on 

education methods, education leadership and 

management and development of  a community of 

health sciences educators.  An education innovation 

project, required of all participants, is the focal point 

for learning. 

As faculty development programs gain momentum in 

India and as awareness of FRIs increases, we 

anticipated an increase in the number of applications.  

We also considered that there may be a change in the 

profile of faculty members applying for and being 

accepted to, the FRIs.  To address these issues, we 

analyzed the profile of participants who were selected 

for the CMCL-FRI fellowship at Ludhiana.  

Materials and Methods 

The study was conducted at Christian Medical College 

and Hospital, Ludhiana, where the college operates the 

CMCL-FRI in collaboration with FAIMER.  Data on 

fellows selected for the fellowship course was 

extracted from their applications and analyzed. The 

data included the demographic profile of the 

participants as well their professional activities. To be 

eligible to apply, participants must be a permanent 

faculty member in health professional institute.  The 

online application (www.faimer.org) has five sections: 

Part A-biographic information, Part B-professional 

portfolio, Part C-teaching and administrative 

responsibilities, Part D-institution and Part E-

education innovation project. Applications usually 

open in the month of July for the session starting in 

the next year in January. The participant must provide 

a nomination letter from Dean/Principal of institute 

and a reference report from head of department/

superior about the suitability of participant for the 

fellowship. Submitted applications undergo a review 

process and participants are selected based on the 

review by the leadership of the CMCL-FRI.  

Results 

Applications increased from 45 in 2005, to 110 in 

2010.  A total of 88 fellows have been enrolled till 

2010. Sixteen fellowship seats were offered in the first 

several years; this was increased to 20 per year in 

2009.   In all the batches, the mean age was in the 

range of 38-42 years for the selected participants, 

decreasing from (42) in the 2006 batch, to (38) in 

2009. The year wise demographic profile is given in 

Table 1. More females were selected through 2008; 

however the male female ratio was almost equal in 

2009 and 2010.  Selected applicants were almost 

equally represented from clinical and non-clinical 

subjects. The selected applicants were from all 

disciplines (see Figure 1), with greatest numbers from 

departments of community medicine, pharmacology 

and physiology.  The geographic distribution of 

participants is given in Figure 2. The leading state was 

Punjab (29) followed by Maharashtra (17), Gujarat 

(7), Karnataka (6) and Delhi (6). There were 6 

overseas applicants from Nepal, Saudi Arabia, 

Malaysia, Oman and Bangladesh.  

Table 2 shows academic and administrative details of 

selected participants. The majority were postgraduate 

teachers (93%).  Forty four (42%) applicants had 

previous training in basic medical education in the 

form of 1-2 days workshops and 27% had training in 

midlevel programs. Their qualification was MD 

(67%), MS (18%), PhD (13%) and others (2%). Most 

of the faculties were in their midcareer, i.e. associate 

professors (31%) and assistant professors (41%). The 

proportion of assistant professor increased from (31%) 

in 2006 to 60%  in 2010. Teaching experience for 

most of the teachers was in the range of 11-20 years 

(43%). Only few of the applicants held administrative 

posts (19%).  

Table 3  shows details of their projects. Projects were 

mainly focused on curriculum innovation,  assessment 

and teaching learning methods, although many other 

areas were addressed. Typical examples of projects 

are shown in Table 4. 

Discussion 

Considering that India has the highest number of 

medical colleges in the world (300) and consequently 

the highest number of medical teachers (30,408), there 

is huge need and demand for faculty development.7 

Until recently, there has been no effective, continuous 

longitudinal program for faculty development at 
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Figure 1. Subject wise distribution of selected applicants 

 

Table 1. Demographic profile of selected applicants 

 Male: Female 

Number(%) 

Age (Years) 

Average       ≤40       >40 

Specialty 

Clinical     Non-clinical 

Total(n=88) 39 (44):49 (56) 42yrs 43(49) 45(51) 41(47) 47(53) 

2006 (n=16) 4 (25):12 (75) 43yrs 7 (44) 9 (56) 11 (69) 5(31) 

2007(n=16) 7 (44): 9 (56) 43yrs 5 (31) 11 (69) 7 (44) 9(56) 

2008(n=16) 7 (44): 9(56) 44yrs 9 (56) 7 (44) 7 (44) 9(56) 

2009(n=20) 10 (50): 10 (50) 38yrs 14(70) 6 (30) 8(40) 12(60) 

2010(n=20) 11 (55): 9 (45) 46yrs 8(40) 12(60) 11(55) 9(45) 

Data represents number (percentage): yrs=Years 
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Figure 2. State wise distribution of selected applicants (n=68)  

 Table 2. Academic and administrative qualification and experience of selected applicants  

 PG degree 

holders 

 

Designation 

 P            ASP            AP 

Teaching experience 

(Years) 

≤5       6-10   11-20   >20 

Administ

rative 

post  

holders 

 

Previous training in ME 

None      Basic     Midlevel 

Total(n=88) 81 (93) 25(28) 36(41) 27(31) 19(22) 25(28) 38(43) 6(7) 17(19) 31(31) 37(42) 24 (27) 

2006(n=16) 15(94) 5(31) 9 (56) 2 (13) 3(19)   4(25)   9(56)   0(0) 3 (19) 6 (37) 7 (44) 3 (19) 

2007(n=16) 15(94)  7(44) 7 (44) 2(13) 2(13) 5(31)   8(50)  1(6) 4 (25) 4 (25) 3 (19) 8 (50) 

2008(n=16) 16(100) 6(37) 4 (25) 6 (37) 1(6)    3(19)      9(56)  3(19) 2 (13) 3 (19) 10(63) 3 (19) 

2009(n=20) 18(90) 3 (15) 4 (20) 13(65) 9(56)  7(44)     2(13)   2(13) 4 (20) 9 (45 10(50) 1 (5) 

2010(n=20) 18(90) 4(20) 12(60) 4(20) 4(20)  6(30)     10(50)  0(0) 4 (20) 9 (45) 7(35) 4 (20) 

P=Professor; ASP=Associate  professor;  AP=Assistant   professor; ME=Medical education 

Data represents number (percentage) 

Table 2. Academic and administrative qualification and experience of selected applicants 
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Table 3. Classification of projects by topic 

 ASMT CBD CS CUR FD PBL PROG TLM 

Total(n=88) 17(19) 10(11) 3(3) 24(28) 1(1) 13(15) 4(5) 16(18) 

2006(n=16) 7(44) 2(13) 1(6) 2(13) 0(0) 0(0) 1(6) 3(19) 

2007(n=16) 2(13) 4(25) 0(0) 4(25) 0(0) 3(19) 0(0) 2(13) 

2008(n=16) 3(19) 1(6) 0(0) 5(31) 0(0) 3(19) 1(6) 4(25) 

2009(n=20) 2(10) 2(10) 0(0) 7(35) 1(5) 2(10) 2(10) 4(20) 

2010(n=20) 3(15) 1(5) 2(10) 6(30) 0(0) 5(25) 0(0) 3(15) 

ASMT = Assessment; CBD = Computer-based/distance learning; CS = Clinical skills; CUR = Curriculum 

redesign/integration; FD = Faculty Development; PBL = Problem-based learning; PROG = Program/school 

evaluation; TLM = Teaching Methods 

Data represents number (percentage) 

 

TABLE 4. Examples of projects 

Category Title of a typical project Type & Nature 

SMT 

 

CBD 

 

CUR 

 

PROG 

 

PBL 

 

TLM 

 

 

CS 

FD 

Assessment of students learning in community orientation program  through portfolios 

Introduction of assessment system for the postgraduate trainees in obstetrics and gynecology 

Computer assisted learning of dissection in addition to traditional method 

Virtual Training studio(VTS) as a teaching aid, using HIV/AIDS as a teaching module 

Integration of various medical specialties in government medical college, Patiala  

To integrate ethics in pediatric undergraduate curriculum in a medical school 

 Evaluation of the one minute preceptor technique as a teaching tool for postgraduate study 

 Evaluation of OSCE as an evaluation tool for undergraduate students. 

Introduction of PBL with its ‘key cases’ approach to deliver core clinical curriculum  

Incorporating PBL in microbiology for undergraduate medical students 

Facilitating learning in low-performers in pathology.   

To enhance learning of undergraduate students in clinical microbiology by the optimal use 

multimedia 

To develop skills lab for teaching basic resuscitation skills (BRS) to undergraduate students  

Training PG students for effective teaching of UG physiology practicals 

Discovery, Descriptive 

Discovery, justifying 

Discovery, Clarifying 

Application, Clarifying 

Integration, Descriptive 

Integration, Justifying 

Application, Clarifying 

Application, Justifying 

Application, Descriptive 

Application, Descriptive 

Application, Descriptive 

Application, Clarifying 

 

Discovery, Descriptive 

Application, Descriptive 

Table 4. Examples of projects  

Table 2. Classification of projects by topic 



 

 

national level in India.4,7   As a result, there has been 

significant demand for the CMCL-FRI. 

The increasing number of applicants to the program is 

evidence for increased awareness of the CMCL-FRI 

and possibly increased understanding of the 

importance of more formal exposure to concepts in 

medical education.  It may also indicate those faculties 

perceive increased opportunity for professional 

advancement in the field of medical education.  This 

may be reflective of a world-wide trend, as increased 

demand for faculty development is also being reported 

in other countries.8-10 

Decreasing average age of applicants and selected 

fellows is also of interest.  This may indicate those 

younger faculties are being given an opportunity 

previously reserved for more senior faculty members.  

It may also reflect greater awareness of the CMCL-

FRI through younger faculty members’ greater use of 

the Internet to pursue faculty development options.  

Some of the trends noted in the study are the result of 

a changing pool of applicants.  While the criteria for 

selection have not changed, it is also possible that a 

subtle bias towards younger faculty is a factor in the 

trend toward more junior participants. 

The distribution of participants across disciplines and 

several Indian states indicates that the CMCL-FRI is 

serving a wide range of individuals.  The “regional” 

nature of the program is also demonstrated by the 

small but notable inclusion of participants from 

outside of India.  We also note that while most 

applicants in faculty development programs in India 

are from medical subjects, in our study there were 2% 

from physiotherapy, dental, nursing and statistics.[8]  

Since the purpose of improved health professions 

education is eventual improvement in health, it is 

important to include teachers from the full spectrum of 

disciplines, and we hope this diversity continues to 

increase.  

Conclusion 

Faculty development in medical education in India is 

at a nascent stage and should be nurtured carefully for 

the betterment of medical education. The entry of 

younger faculty will hopefully create increased 

demand for more advanced education in this field, 

including the possible development of Masters 

programs in health professions education.  Graduates 

of programs like the CMCL-FRI will also have a 

longer trajectory of research in the field as well as 

more opportunities to diffuse their knowledge to 

others throughout the region.  The study has helped us 

recognize the changing profile of participants in a 

faculty development program- a possible harbinger of 

changes in the field of health profession education in 

India. 
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Abstract 

Background: Resistance has increased dramatically among nosocomial pathogens to various 

antimicrobials leaving physicians with few therapeutic options. The imipenem group of antimicrobials is 

quite commonly used to treat these infections. 

Methods: The sensitivity pattern of resistant nosocomial pathogens isolated from samples collected in a 

tertiary care hospital was studied.   

Results: Out of total 2067 samples analysed, 1205 samples were positive for nosocomial pathogens. 

These samples were analysed for resistant nosocomial pathogens by checking their sensitivity to various 

antimicrobials. The organisms isolated were Pseudomonas aeruginosa, E.coli and Proteus vulgaris. All 

resistant pathogens were tested against meropenem.  

Conclusion: The antimicrobial susceptibility pattern of these isolates revealed that most of the 

pathogens were resistant to cephalosporins, aminoglycosides, imipenem, piperacillin and sparfloxacin. 

Meropenem was highly effective (100%) against E.coli, Pseudomonas aeruginosa and Proteus vulgaris.  

Badyal Dinesh K1, Berry Vandana2 

Department of pharmacology1 and Microbiology2, Christian Medical College, Ludhiana-141008, India. 

Nosocomial bacterial infections are a major cause of 

morbidity and mortality in hospitalized patients. The 

most important causative agents of nosocomial 

infections are Gram negative bacteria. Pseudomonas 

spp., Klebsiella, Proteus, Morganella, Enterobacter, 

Citrobacter, Serratia and Acinetobacter   are 

commonly associated with the hospital environment.1 

Over the past several decades the treatment of most 

Gram-negative nosocomial pathogens has been 

problematic due to their intrinsic and acquired ability 

to develop antimicrobial resistance. Multidrug 

resistance is a common problem in hospital pathogens. 

Resistance has been reported to all antimicrobials used 

in the treatment of nosocomial infections. 1,2 

Newer antimicrobials are being introduced to tackle 

the problem of antimicrobial resistance. Carbapenems 

first introduced in 1980 are now frequently used in 

treating serious nosocomial infections caused by 

multidrug resistant gram negative bacilli. These 

antibiotics are stable to ɓ-lactamases including the 

extended spectrum ɓ-lactamases  and AmpC produced 

by gram negative bacilli.3   

Unfortunately resistance to these drugs started 

emerging from 1990 and has been reported worldwide 

and in India over the years with varying frequencies.3,4 

Keeping in view the increasing resistance and 

importance of treating the serious infections this study 

was planned to evaluate the sensitivity of resistant 

nosocomial pathogens to meropenem.  

Materials and Methods 

The purpose of this study was to determine the in vitro 

susceptibility of common gram negative nosocomial 

aerobic pathogens (Pseudomonas aeruginosa, E. coli, 

Proteus) isolated from the samples collected in a 

tertiary care hospital. The study was carried out 

between March, 2004 to March, 2005. Out of total 

2067 samples analysed, 1205 samples were positive 

for nosocomial pathogens. These samples were 

analysed for resistant nosocomial pathogens by 

checking their sensitivity to various antimicrobials. 

The antimicrobials used were amikacin, tobramycin, 

Key words: Nosocomial infections, Sensitivity pattern, Meropenem 

Sensitivity of Resistant Nosocomial Pathogens to Meropenem 

The Clinical Researcher                                                         December 2011, Volume 3; Number 3 

Original Research Article 

Received: August 11, 2011                                                        Revised: September 24, 2011                                               Accepted: November 3, 2011  



 

 

imipenem, sparfloxacin, piperacillin, cephalosporins 

and combinations of piperacillin+tazobactam, 

cefotaxime+sulbactam, amoxicillin+clavulanic acid 

and ampicillin+sulbactam. Sensitivity of multi-drug 

resistant organisms was tested against meropenem. 

Antibiotic susceptibility testing was carried out on 

Mueller-Hinton agar    (Hi-Media, Mumbai, India) by 

the standard disk diffusion method of Baeur et al5 

using commercially available paper discs. The 

concentration of antimicrobials used in the discs was: 

cephalosporins (30 µg), imipenem (10 µg), 

meropenem (10 µg), piperacillin (100 µg), 

sparfloxacin (5 µg) and  aminoglycosides (30 µg). 

Standard strains Escherichia coli ATCC 25922 and 

Pseudomonas aeruginosa ATCC 27853 were used as 

controls. The diameter of the zone of inhibition of 
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Specimen Isolate-Pseudomonas 

aeruginosa (No.) 

Resistant (No.) 

Pus 98 

 

06 

Burn wound 183 12 

Urine 36 02 

Ear swabs 04 01 

Bone site 20 03 

Total 341 24 

Specimen Isolate-E. coli (No.) Resistant (No.) 

Urine 267 17 

CSF 71 06 

Vaginal swabs 61 03 

Total 399 26 

Specimen Isolate-Proteus spp. (No.) Resistant (No.) 

Urine 319 09 

Pus 44 05 

Burn wound 61 09 

Cervical swabs 25 04 

Endotracheal tip 16 01 

Total 465 28 

Gross Total 1205 78 

Table 1. Sources of samples 



 

 

growth was recorded and interpreted as susceptible or 

resistant according to NCCLS guidelines.6  

Results and Discussion 

Out of 1205 nosocomial pathogen positive samples, 

78 samples were positive for resistant nosocomial 

pathogens. The source of samples is shown in Table 1. 

The most common gram negative aerobes isolated 

were Proteus vulgaris (36%) followed by 

Pseudomonas aeruginosa (33%) and E.coli (31%). E. 
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Antimicrobials 
Pseudomonas 

aeruginosa 
E. coli Proteus vulgairs  

Meropenem 24 (100%) 

 

2(8%) 

 

8(33%) 

 

1(4%) 

 

1(4%) 

 

1(4%) 

 

2(8%) 

 

2(8%) 

 

-- 

26 (100%) 

 

0(0%) 

 

0(0%) 

 

6(25%) 

 

1(4%) 

 

2(8%) 

 

1(4%) 

 

1(4%) 

 

5 

28(100%) 

 

1(4%) 

 

5(21%) 

 

1(4%) 

 

2(8%) 

 

2(8%) 

 

1(4%) 

 

2(8%) 

 

5 

Imipenem 

Amikacin 

Sisomycin 

Tobramycin  

Sparfloxacin 

Piperacillin 

Ceftriaxone 0(0%) 

 

 

2(8%) 

 

0(0%) 

 

 
Cefotaxime 0(0%) 

 

 

1(4%) 

 

2(8%) 

 

Cefoperazone 1(4%) 

 

2(8%) 

 

2(8%) 

 

Piperacillin+Tazobactam 10(42%) 

 

4(17%) 

 

3(13%) 

 

Cefoperazone+sulbactam 8(33%) 

 

4(17%) 

 

11(44%) 

 

Ampicillin+sulbactam 4(17%) 

 

4(17%) 

 

6(25%) 

 

Amoxycillin+clavulanic acid 2(8%) 

 

 

0(0%) 

 

1(4%) 

 

Table 1. Sensitivity of nosocomial pathogens to antimicrobials  



 

 

coli and Pseudomonas aeruginosa are the top 2 

pathogens in the present study similar to studies from 

India and outside where they frequently are amongst 

the top 5 pathogens isolated form infections in 

hospitalized patients.7 

Sensitivity of these resistant pathogens to various 

antimicrobials is shown in Table 2. Pseudomonas 

aeruginosa is currently one of the most frequent 

nosocomial pathogen and the infections due to this 

organism are often difficult to treat due to 

antimicrobial resistance. In the present study 

Pseudomonas aeruginosa  has shown high resistance 

to cephalosporins, sparfloxacin, sisomycin, 

piperacillin, imipenem and combination of 

amoxicillin+clavulanic acid (92-100%). Pseudomonas 

was sensitive to amikacin (33%), combination of 

piperacillin+ tazobactam(42%), cefoperazone+ 

sulbactam (33%) and ampiciiln+sulbactam (17%). 

Sensitivity to meropenem was 100%. There was high 

level of resistance to cephalosporins. Sensitivity of 

pseudomonas to cephalosporins is decreasing with 

their extensive use. 8 The antibiotic sensitivity pattern 

revealed that Pseudomonas aeruginosa strains were 

highly resistant to most anti-pseudomonal antibiotics 

and meropenem was found to be most suitable.  

E.coli was resistant to most of the cephalosporins (92-

94%). The sensitivity of E.coli earlier was high to 

cephalosporins.9,10 All isolates of E coli were resistant 

to imipenem, but sensitivity to meropenem was 100%. 

E. coli was sensitive to sisomycin (25%), combination 

of piperacillin+ tazobactam (17%), cefoperazone+ 

sulbactam (17%) and ampiciiln+ sulbactam (17%).   

Earlier studies have reported high sensitivity (89%) of 

E. coli to these combination.11 

Proteus vulgaris was sensitive to amikacin (21%) and 

combination of cefoperazone+sulbactam (44%) and 

ampiciiln+sulbactam (25%) but high level of 

resistance was found to cephalosporins, imipenem, 

tobramycin, sisomycin sparfloxacin, piperacillin, and 

combination of amoxicillin+clavulanic acid. 

Sensitivity of Proteus vulgaris was 100% to 

meropenem.  

We found very high resistance rates to the antibiotics 

that we studied, all of which are commonly used to 

treat nosocomial infections. The prevalence of 

resistance to meropenem was lowest followed by 

amikacin and combination products with beta 

lactamase inhibitors. In conclusion, resistance to all 

antimicrobials among Pseudomonas aeruginosa, E. 

coli and Proteus is clearly on the increase. The 

phenomenon of resistance is steadily increasing with 

significant levels being seen against cephalosporins 

and imipenem. This increase has paralleled the 

introduction, administration and overuse of newer 

agents.  

Of all the available beta  lactamase inhibitors, 

carbapenems are the most effective and reliable as 

they are highly resistant to the hydrolytic activity of 

all extended spectrum ɓ-lactamase enzymes, due to 

the trans-6 hydroxy ethyl group. Meropenem is the 

most active with MICs generally lower than those of 

imipenem (0.03-0.12mg/mL vs 0.06-0.5mg/mL). 

Meropenem, unlike imipenem does not require co-

administration of cilastatin as it is not sensitive to 

renal dipeptidase. Several new carbapenems, 

ertapenem and faropenem are being studied in the 

various phases of clinical trials.12  

Carbapenem resistance is increasing among gram 

negative nosocomial pathogens. A high level of 

resistance to imipenem has been reported from India 

and other countries. Pseudomonas aeruginosa in 

particular is most often associated with carbapenem 

resistance. P. aeruginosa can develop resistance to 

imipenem by either acquiring a metallo-beta-

lactamase or by mutational loss of porin proteins 

thereby modifying the outer membrane 

permeability.3,4 The strains resistant to carbapenems 

also remain resistant to several other antibiotics 

including penicillins, quinolones, amino glycosides 

and third generation cephalosporins including 

ceftazidime and cefotaxime. This poses serious 

problems in choosing the right antibiotic for the 

treatment of patients. This disturbing situation could 

be attributed to the increased use of antibiotics which 

has to be controlled by strict antibiotic policy. Various 

strategies such as strict infection control measures, 

judicious prescribing of antibiotics, antibiotic 

resistance surveillance programs and antibiotic cycling 

can be tried.  

Regular monitoring and documentation of carbapenem 

resistance is therefore crucial in developing strategies 
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to control infections due to nosocomial pathogens in 

patients. Despite the high sensitivity to meropenem in 

our study, caution has to be exercised in its usage to 

arrest any further increase in the resistance to 

carbapenems. It is hoped that this study will be useful 

to clinicians and microbiologists in comparing their 

observations and formulating antimicrobial policies.  
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Abstract  
Clostridium difficile infections (CDI) continue to be a major cause of diarrhea in hospitalized patients 

undergoing antibiotic treatment and among the elderly in long-term-care facilities.Current standard 

therapies for CDI are inadequate and often result in disease recurrence that can lead to multiple 

episodes in some individuals. Fidaxomicin, a nonabsorbed macrocyclic compound, is the first 

antimicrobial agent approved by the FDA for the treatment of Clostridium difficile infection (CDI) in 

adults over the last 25 years. It is bactericidal, is not inferior to vancomycin, for treatment of CDI as 

determined by clinical response after 10 days of treatment and is superior to vancomycin for sustained 

response without recurrence 25 days after treatment completion.  
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New Molecule for Clostridium Difficile Infections 

Diarrhoea is one of the most common side effects of 

antibiotic therapy. The disruption of the normal 

enteric flora caused by antibiotics may lead to 

overgrowth of pathogens and functional disturbances 

of the intestinal carbohydrate and bile acid 

metabolism, resulting in diarrhoea. There is a growing 

concern about the nosocomial colonisation and 

infection with Clostridium difficile in patients 

receiving broad spectrum antibiotics. 

Clostridium difficile infection (CDI), also known as C. 

difficile-associated disease or diarrhoea (CDAD) is 

one of the leading courses of nosocomial infections 

with disease severity ranging from mild diarrhoea to 

fulminant colitis. CDI accounts for approximately 15-

35% of cases of antibiotic-associated diarrhoea, and 

for 95% of cases of antibiotic-associated 

pseudomembranous colitis. Over the last 10-20 years 

the incidence and severity of CDI has increased, 

particularly in elderly, with a substantial number of 

cases being described also outside healthcare  

settings.1-3 

The disease is caused by infection of the inner lining 

of the colon by C. Difficile bacteria. Clostridium 

difficile is a spore-forming, anaerobic, gram-positive 

rod. CDI is caused by an overgrowth of C. difficile in 

the colon most commonly associated with previous 

antibiotic use, nosocomially acquired diarrhea. These 

eradicates or disrupts the gut flora, allowing C. 

difficile to proliferate and can lead to severe 

gastrointestinal illness which can develop into 

pseudomembranous colitis . Antibiotics commonly 

linked to CDI include cephalosporins, 

fluoroquinolones, clindamycin, ampicillin, and 

amoxicillin, but almost any antibiotic can cause 

CDI.4Toxins produced by  Proliferating C. difficile 

cause colon inflammation and a variety of 

complications, including pseudomembranous colitis, 

toxic megacolon, perforations of the colon , sepsis and 

in most serious cases  death. C. difficile can also 

persist as spores in the stools leading to frequent 

recurrences after successful initial treatment. 

Because of the potential for increased toxin-associated 

damage due to increased toxin exposure time, CDAD 

treatment often involves cessation of the inciting 

antibiotic, C.  difficile-targeted antibiotic therapy, 

electrolyte normalization, fluid replacement, and 

antimotility agent avoidance. First-line therapy for 

CDAD is treatment with the antibiotic metronidazole. 

Vancomycin is often used in more severe cases and 

for treatment-resistant organisms. Treatment regimens 

may also include probiotics, bile-acid sequestrants, 

and, in limited cases, intravenous immunoglobulin 

(IVIG).5 

Mild cases of CDI may recover after stopping the 

causative antibiotic therapy, although this approach is 

often not sufficient for more severe cases and targeted 

antibiotic therapy has to be instituted.  The two most 
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commonly used and approved therapies are oral 

vancomycin and metronidazole. Treatment with these 

antibiotics reduces vegetative C. difficile populations 

in the bowel, resulting in a clinical cure. Relapses are 

most likely caused by the intraluminal persistence of 

C.difficile spores that germinate after antibiotic 

therapy is discontinued.6 

Orally administered metronidazole is almost 

completely absorbed and the systemic exposure is 

associated with significant adverse effects. 

Vancomycin is one of very few alternatives of 

antibiotics used to treat some serious and life-

threatening infections caused by multi-drug resistant 

bacteria such as methicillin-resistant staphylococcus 

aureus (MRSA). There is evidence of emerging 

resistance to vancomycin among various important 

pathogens such as MRSA and vancomycin-resistant 

Enterococcus (VRE).7-9 In order to slow the 

continuing emergence of glycopeptide-resistant 

strains, the medical community discourages the use of 

vancomycin except when necessary. Thus an 

alternative drug that is most appropriate and produces 

lower recurrence rates compared with oral 

metronidazole or vancomycin treatment is needed.10 

 Fidaxomicin (also known as OPT-80 and PAR-101) 

is an  antibiotic agent and the first representative of a 

new class of antibacterials called macrocycles. 

Fidaxomicin drug substance is a purified fermentation 

product produced by the organism Dactylosporangium 

aurantiacum  It has a narrow spectrum antibacterial 

profile mainly directed against Clostridium difficile 

and exerts a moderate activity against some other 

gram-positive species 

Mechanism of action 

Fidaxomicin is an antibiotic agent representing a new 

class of 18-membered macrocyclic antibacterial drugs. 

It acts via inhibition of RNA synthesis by bacterial 

RNA polymerase at a distinct site from that of the 

currently used RNA polymerase inhibitors. Inhibition 

of the clostridial RNA polymerase occurs at a 

concentration 20-fold lower than that for the E. coli 

enzyme (1 ɛM vs. 20 ɛM), partly explaining the 

significant specificity of fidaxomicin activity. Its 

mechanism of action is distinct from that of any other 

class of antimicrobials. 

Microbiologic studies comparing in vitro activity of 

fidaxomicin with that of metronidazole and 

vancomycin have shown good activity against all 

strains of C. difficile tested; however, minimum 

inhibitory concentrations were consistently lower for 

fidaxomicin. The Bacteroides fragilis group in faeces 

was not affected by fidaxomicin in therapeutic 

dosages. Studies showed that fidaxomicin lacks 

activity against gram-negative pathogens, thereby 

preserving normal gastrointestinal flora.11  

Small pharmacokinetic trials have shown that 

fidaxomicin administration leads to low 

concentrations in plasma, high concentrations in stool, 

and a postantibiotic effect of greater than 24 hours, all 

of which are potentially advantageous characteristics 

for treating C. Difficile infection. 12 

Fidaxomicin is not metabolized via the cytochrome 

P450 pathway and minimal drug interactions were 

observed in pharmacokinetic studies 

Dosage and Administration 

The recommended dose for fidaxomicin is 200 mg by 

mouth twice daily for 10 days. It can be administered 

with or without food. Data from 2 Phase 2A trials and 

1 Phase 3 multicenter, randomized, double-blind) trial 

suggest that fidaxomicin is effective for the treatment 

of mild-to-moderate C. difficile infection at a dose of  

200 mg  orally twice daily for 10 days with or without 

food . In clinical studies, fidaxomicin dosed twice 

daily was equivalent to vancomycin dosed four times 

daily in achieving a resolution of symptoms and was 

superior in preventing recurrences of CDI.12 

Fidaxomicin has been demonstrated to provide a 

clinical cure in phase 3 human trials with a 

significantly lower rate of disease recurrence than is 

seen with vancomycin. 13 

Drug Interactions 

Fidaxomicin does not undergo significant hepatic 

metabolism via the CYP enzyme or hepatic 

microenzyme systems.  Pharmacokinetic  analyses 

showed no significant impact on the kinetics of 

digoxin, midazolam, warfarin, or omeprazole with 

coadministration of fidaxomicin. These medications 

are substrates of P-glycoprotein , CYP 3A4, CYP 2C9, 

and CYP 2C19, respectively. Therefore, no dosage 

adjustments are recommended.14-15.Side Effects.  

Nausea, vomiting, and gastrointestinal upset were the 
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most commonly observed adverse effects in clinical 

trials 

FDA Approval 

The FDA approval of Fidaxomicin (Dificid) was 

based on two randomized, double-blinded, non-

inferiority trials. The trials were designed to 

demonstrate the efficacy of Dificid (200 mg twice 

daily for 10 days) compared to vancomycin (125 mg 

four times daily for 10 days) in adults with 

Clostridium difficile-associated diarrhea (CDAD). The 

primary efficacy endpoints were the clinical response 

rate at the end of therapy, based upon improvement in 

diarrhea or other associated symptoms, and sustained 

clinical response 25 days after the end of treatment. 

Both endpoints were reached in both trials, showing 

that Dificid is non-inferior to vancomycin.  
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Name of Drug  Indication  

Erlotinib HCl Tablet 150 mg                  

(Additional Indication)  

Monotherapy for Maintenance Treatment of Patients 

with locally advanced metastatic non-small lung 

cancer whose disease has not progressed after four 

cycles of Platinum based First Line Chemotherapy.  

Moxifloxacin HCl BP 0.5% w/v + Bromfenac 

Sodium 0.09% w/v Eye drop  

For the reduction of post operative inflammatory 

conditions of the eye  

Bicalutamide Tablet 150 mg. (Additional 

Strength and Indication)  

Indicated either alone or as adjuvant to radical 

Prostatetomy or radiotherapy in Patients with 

Locally advanced Prostate cancer at High risk for 

disease Progression.  

Pidotimod Tablet 400 mg/800 mg  & Oral 

Solution 400 mg/800 mg per 7ml  

For infections of the respiratory system in secondary 

and primary immunodeficiency with alteration in 

maturation of T cells in adults only.  

Ursodeoxycholic Acid Suspension 

125mg/5ml and 250 mg /5ml.  

For the treatment of patients with chronic cholestatic 

liver disease.  

Iloperidone Tablets 1mg/2mg/4mg/6mg/8mg 

/10mg/12mg  
For the acute treatment of adults with schizophrenia.  

Eslicarbazepine Acetate Tablets 

200mg/400mg/600mg/800mg  

As an adjunctive therapy in adults with partial-onset 

seizures with or without secondary generalisation.  

Dasatinib 20mg/50mg/70mg  (Additional 

Indication)  

Treatment of newly Diagnosed Adults with Chronic 

Myeloid Leukaemia (CML) in Chronic Phase.  

Tioconazole Vaginal Gel 65mg per gm  
For the local treatment of vulvo vaginal candidiasis 

in adult patients.  

Paclitaxel  Injection 30mg/100 mg/300 mg 

(additional Indication)  

Advanced squmous cell carcinoma of Head and 

Neck SCCHN:                                               

1. Diagnosed but unrectable locally                

advanced SCCHN                                      

2. Recurrent SCCHN, if surgery or radiation is not 

feasible.                                           

 3. Palliative treatment of metastatic SCCHN.                                                                        

 

Table 1. List of drugs approved 

 Important drugs approved in India in 2011  

Source http://cdsco.nic.in/listofdrugapprovedmain.html 
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Table 2. List of drugs approved (continued from table 1) 

 Important drugs approved in India in 2011 

Name of Drug  Indication  

Dabigatran Etexilate( as Mesilate) hard gelatin 

Capsules 75mg/110mg/150mg  

   

For prevention of stroke, systemic embolism and 

reduction of vascular mortality in adult patients with 

atrial fibrillation.  

   

Crizotinib  hard gelatin Capsules 200mg/250mg  

   

For the treatment of patients with locally advanced or 

metastatic non-small cell lung cancer (NSCLC) that is 

anaplastic lymphoma kinase (ALK) – positive as detected 

by an FDA-approved test.  

   

Udenafil Tablet 100mg/200mg  For the treatment of erectile dysfunction  

Ilaprazole Tablets 5mg/10mg  For the treatment of duodenal ulcer in adults only.  

 

Asenapine Maleate Sublingual Tablets 

5mg/10mg  

For acute treatment of schizophrenia in adults only.  

Tapentadol Hydrochloride Tablets 

50mg/75mg/100mg  

For relief of moderate to severe acute pain in adults 

18 years of age or older.  

Brinzolamide Ophthalmic Suspension 1%w/v  

For the treatment of elevated intraocular pressure in 

patients with ocular hypertension or open-angle 

glaucoma.  

Besifloxacin Ophthalmic Suspension 0.6% 

w/v  
For the treatment of bacterial conjunctivitis.  

Silodosin Capsules2mg/4mg/8mg  
For the treatment of signs and symptoms of benign 

prostatic hyperplasia (BPH) in adults only.  

Tiapride Hydrochloride Tablets 

25mg/50mg/100mg    

For the treatment of agitation and aggressiveness in 

adult patients with cognitive impairment.  

Eletriptan Hydrobromide Tablets 20mg/40mg  
For the treatments of Migraine with or without aura 

in adults  

Glutathione for Injection 600mg  

For the treatment of alcoholic liver diseases like 

alcoholic fatty liver, alcoholic liver fibrosis, 

alcoholic liver cirrhosis, and hepatitis  
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Table 3. List of drugs approved (continued from table 2) 

 Important drugs approved in India in 2011 

Name Of Drug  Indication  

Acrivastine Capsules 8mg  For the symptomatic relief of allergic rhinitis.  

Tacalcitol ointment 4mcg  For the treatment of psoriasis vulgaris in adults only.  

Difluprednate 0.05% w/v + Moxifloxacin 

0.5% w/v Eye Drops  

For steroid responsive inflammatory ocular 

conditions for which a corticosteroid is indicated and 

where bacterial infection or a risk of bacterial ocular 

infection exists  

S(-) Amlodipine 2.5mg/5mg + Clopidogrel 

75mg/75mg Tablets  

   

For the treatment of high risk hypertensives  who 

need anti-platelet therapy especially for prophylaxis 

of artherothrombotic events in patients with a history 

of recent stroke or established peripheral arterial 

disease  

Tafluprost Eye Drops  

0.0015% w/v  

 

Forr the reduction of elevated intraocular pressure in 

open angle glaucoma and ocular hypertension.  

Arterolane Maleate  

150mg + Piperaquine Phosphate 750mg Tablet  

Treatment of acute uncomplicated malaria infection due 

to Plasmodium falciparum in adults.  

Cabazitaxel Injection  

60mg / 1.5ml  

In combination with prednisone for treatment of patients 

with hormone-refractory metastatic prostrate cancer 

previously treated with a docetaxel-containing treatment 

regimen.  

Fosaprepitant (as Dimeglumine) for Injection 

150mg.  

   

1. Prevention of acute and delayed nausea and vomiting 

associated with highly emetogenic cisplatin based cancer 

chemotherapy in adults. 

2. Prevention of nausea and vomiting associated with 

moderately emetogenic cancer chemotherapy in adults.  

   

Abiraterone Acetate Tablets 250mg  

   

In combination with prednisone for the treatment of 

patients with metastatic castration-resistant prostrate 

cancer who have received prior chemotherapy containing 

docetaxel.  

   

  

  

 



 

  

 

MCRB (Membership Clinical Research Board) 
  
Benefits of membership Clinical Research Board:  

1. Certificate of Membership of Clinical Research Board (sent by post)   (Data base of MCRB is searchable & updated monthly) 

2. Sponsor individuals for membership in Clinical Research Board 

3. Membership of Clinical connects you to other members through participation in clinical research education & training 

activities via various workshops, conferences, E-learning programs, seminars and symposia 

4. Life time free online full-text access to ‘The Clinical Researcher’ the official journal of CRB 

5.  Free subscription to the print edition of The Clinical Researcher’ for 5 years 

6. Reduced registration fees for CRB meetings, workshops, seminars and conferences 

7. Clinical research resources : submit a wide variety of documents and resources useful for clinical research community e-

Forums: discuss topics of your interest with other members in shared interest areas of clinical research 
  

  Membership fee (life) 

  

1. How to apply for membership: 
Fill the application form available online at http://crboard.org 

2. Fill the membership form and send it across along with updated CV & testimonials at membership@crbmail.org .  

        This e-mail address is being protected from spambots. You need JavaScript enabled to view it   

1. CRB shall revert back to you once your claim for MCRB is approved by membership scrutiny council of  CRB 

 

Mode of payment 
The cheques/demand drafts/money orders should be drawn in favour of Clinical Research Board, 

payable at New Delhi.  

The Demand draft/cheques along with completed membership forms, updated CV (curriculum vitae) 

and testimonials/credentials can be sent via post to CRB head office New Delhi after the claim for 

MCRB has been cleared by membership scrutiny council. 

 

 

CRB address:  

Head office 

Clinical Research Board 

B-104 First Floor Narayana Complex Opposite MTNL office  

Sarita Vihar New Delhi 110076  

 

       

 Category  Fee 

 Indian Nationals        US $ 25( 1200 INR) 

 Others        US $ 100  
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CMCL-FAIMER REGIONAL INSTITUTE,  

CHRISTIAN MEDICAL COLLEGE, LUDHIANA 

MEDICAL EDUCATION FELLOWSHIPS-2012 

A joint venture of Christian Medical College, Ludhiana, India &  
Foundation for Advancement of International Medical Education and Research, Philadelphia, USA   

 

The CMCL-FAIMER regional Institute's Fellowship is a two-year fellowship 

program designed for Indian medical school faculties who have the potential to 

play a key role in improving medical education at their institutes. The program is 

uniquely designed to teach education methods and leadership skills, as well as 

to develop strong professional bonds with other medical educators. The 

fellowship is now running in its sixth year. Sixteen fellowships are on offer for 

the year 2012. Limited funding is available to support fellowsô travel, local 

expenses and course fee.  

The application process is online at https://faimeronline2.ecfmg.org/ 

For details, please visit our websites:  

http://cmcl.faimerfri.org/ 

 

 

 

 

 

Dr. Tejinder Singh        Dr. Dinesh Badyal 
Program Director        Secretary 

 

Important dates  

Application open: June 1, 2011 

Applications close: September 1, 2011 

First session of 2012 fellowship: January31-February 6, 2012  

https://faimeronline2.ecfmg.org/
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