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Abstract 
Robotic-assisted surgery has been the latest feather in the cap of Human viz. surgeons in quest of a 

newer and better surgical techniques.  The age old debate  over the usefulness and cost-effectiveness of 

these systems still holds true especially in countries like India. We have made an attempt to 

produce  the overview on robotic surgery with special reference to Indian scenario. 

Ketkar Mrunal N , Narayan S 

Department of Surgery, Bharti Vidyapeeth Deemed University Medical College, Pune, India  

Robots have been around since the last century in 

various guises. The very thought of machines 

performing meaningful tasks was thought to be 

fantasy. However the wondrous advances in science 

have made this a reality.  

Evolution has been the basis of existence of every 

living creature on earth. The quest of new ideas has 

always fascinated the human mind and driven it to 

seek something new to improve and simplify living. In 

science time and again we see that origin of an 

extraordinary research has been from a fictional idea. 

Jules Verne the noted author who wrote about 

traveling to moon and submarines in 1869 had quite 

accurately described things yet to be invented. Man 

has always thought of building machines which were 

capable of performing the menial jobs being done by 

humans. 

The term “Robot” was coined by Czech Playwright 

Karel Capek in 1921 in a play. The word “robot” is 

from the check word “robota” which means forced 

labor [1]. Since then, a variety of machines or “robots” 

have been designed to perform tasks ranging from 

simple manual jobs to complex ones. Industrial robots 

have been in use since many years. The application of 

robotics in medicine and health sciences is quite 

recent. The field of medicine has witnessed a late 

entry but there have been a wide variety of innovation 

& revolutionary growth in robotic sciences.   

Robotics has taken the surgical field by storm. If we 

trace its origins, the development first started in the 

1980’s. To mention a few historical landmarks: 

¶ Puma-566TM (1985) was used to perform 

neurosurgical biopsies.  

¶ PROBOTTM- robot designed to perform TURP. 

¶ ROBODOCTM-robotic system designed to 

machine the femur with greater precision in hip 

replacement surgeries. 

¶ AESOPTM (Automated Endoscope system for 

optimal positioning)-was developed by medical 

device company “computer motion” in 1989.This 

system was used for holding operative camera. 

This was further refined for use with foot pedals 

(1993) & voice command (1995). 

¶ In 1990 scientists from NASA and the Stanford 

research institute (SRA) developed a tele- 

manipulator for hand surgery. The basic idea 

behind this was to provide optimal surgical care to 

soldiers injured on the battlefield. The soldiers 

would be loaded in MASH (Mobile advanced 

Key words: Robotic, surgery 

Robotic surgery  
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surgical hospital) with robotic surgical equipment 

and would be operated by a surgeon remotely.  

¶ The most popular system in use all over the world 

is the Da- VinciTM   “master-slave” system. It is a 

computer assisted tele-manipulator system. It was 

developed and marketed by Intuitive Surgical Inc. 

(Sunnydale, CA). First surgical procedure was 

performed in 1997. The system consists of a 

Master console which connects to the surgical 

manipulator with two instrument arms and a 

central arm to guide the endoscope. The system 

used 3-D visualization and “EndoWrist” TM   

system which senses the surgeons hand 

movements and electronically scales them to 

micro- movements manipulating tiny instruments.  

¶ SWARMTM – Indian counterpart of AESOP was 

developed by Dr. Deshpande in 2004 and 

presented in the international conference of 

Human Machine Interface at Bangalore. The 

SWARM system was further modified and the 

newer machine was presented before the world in 

July 2006 at EAES & ITSES conference, Berlin.  

As been brought out earlier the need for robotic 

assisted surgery was to overcome certain limitations of 

laparoscopic surgery. It aims to provide a stable 

camera platform which is not subject to fatigue and 

distractions. There is 3 Dimensional visualization of 

the operative field as compared to 2 Dimensional 

vision in laparoscopic surgery. Robotic surgery 

attempts to offer the surgeon a ergonomically optimal 

operative position unlike the motion limitations 

experienced in laparoscopic surgery.    

Current applications of robotic assisted surgery is 

there in almost all fields of surgery such as Urology, 

Cardiothoracic surgery, Gynecology, Orthopedics and 

general surgery. A few examples being:  

¶ Knee & spine surgery 

¶ Total hip arthoplasty. 

¶ Radiosurgery 

¶ CABG 

¶ Cholecystectomy 

¶ Adrenalectomy 

¶ Bowel resection 

¶ Appendectomy 

Indian Scenario: 

In an article by Vipul Patel, “Robotic surgery: India 

not ready yet” [3]  the author emphatically states that 

“In India the assimilation of robotic tech has already 

occurred but has not expanded or entered main stream. 

The reason has primarily been cost”. 
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Table 1: Advantages of conventional laparoscopic surgery versus robot assisted surgery  

Conventional Laparoscopic surgery                     Robot Assisted Surgery 

Well developed technology 3-D visualization & Improved dexterity. 

   Ability to scale motions. 

Affordable & Ubiquitous    Seven degrees of freedom. 

     Micro-anastomosis possible. 

Proven efficacy     Elimination of fulcrum effect & tremors. 

     Tele- Surgery 

     Ergonomic position 

 Ketkar et al                                                                                     Robotic surgery                                                                               2 



 

  

Dr. Deshpande the creator of SWARMTM, first 

indigenous fully Indian robotic system also shared the 

limitations of working in periphery centers & cities. 

He also mentioned being short of trained surgical 

assistants. He was haunted by the idea of developing a 

purely Indian robotic system when his dream of 

working with ASEOP was broken during a conference 

in Rome in 1998. The reason given as to why the 

ASEOP system didn’t take Dr. Deshpande’s 

commands was his Indian accent. 

Things have changes since then and we have SWARM 

system to thank Dr. Deshpande for. There are five 

identified centers in India including one in Pune for 

robotic assisted surgery.  

India at presents offers Da Vinci robotic surgeries at a 

competitive price as compared to the western world. 

This in turn has given a boost to the phenomenon of 

medical tourism.  

Disadvantages of Robotic Surgery: 

Wide dissemination of Robotic assisted surgery is yet 

to be achieved. This is due to the high price of the 

robotic surgery system and the training equipment for 

surgeons. The problem is compounded by lack of 

adequate centers and trained personal. Robotic surgery 

has certain associated complications. 

A. Complications related to insufflations 

B. Procedure related complications 

¶ Excessive blood loss. 

¶ Organ Injury. 

¶ Anastomotic leak and fistula formation. 

¶ Wound infection. 

¶ Trochar site herniation  

C. Instrument related complications 

¶ System failure. 

¶ Entangling of cables. 

¶ Malfunctioning of instruments (Endo wrists). 

 

Looking Ahead: 

The newer research in robotics is focused on: 

¶ Robotic and Natural Orifice Transluminal 
Endoscopic Surgery (NOTES). 

            -  Transoral robotic surgery. 

            -  Colorectal Surgery. 

¶ Development of haptic sensations. 

¶ Using robotic assisted surgery in pediatric surgery 
and in sutureless anastomosis. 

The Robotic assisted systems provide the surgeons 
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Table 2: Disadvantages of conventional laparoscopic surgery versus robot assisted surgery  

Conventional Laparoscopic surgery                  Robot Assisted Surgery 

Loss of touch sensation Absence of touch sensation. 

Loss of 3-D visualization Very expensive. 

Compromised dexterity High start up cost. 

Limited degree of motion New technology. 

The fulcrum effect Unproven benefit. 

Amplification of physiologic tremors Size of the system 

 Lack of compatible instruments/equipment.  
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with technologically advanced vision and hand skills. 

The advances in “Tele-robotics” have enabled tele-

presence [5], where the surgeon is miles away from the 

patient. It also allows tele-mentoring where the novice 

surgeon has help at hand in remote locations. 
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Table 3: Dr. Deshpande’s Statistical Data for SWARM in use  

No. of cases since April 2005 

No. of surgeries performed                                  : 618 

LAP Appendectomy                                            : 306 

LAP Cholecystectomy                                           : 108 

LAP Assisted Vaginal Hysterectomy                  : 112 

LAP ovarian, Colonic, Adhesionolysis               : 92 
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Abstract  
Seasonal allergic conjunctivitis (SAC) is the most common ocular allergic condition, which is a type-1 
hypersensitivity reaction, mediated by IgE in response to allergen. The main ocular symptoms include 
itching, redness and watering. The pathogenesis of SAC is attributed to mast cell degranulation and 
release of chemical mediators. Topically applied ophthalmic agents are the main stay of treatment, 
which includes cromolyn sodium, levocobastine and ketorolac. Ketorolac, a nonsteroidal anti-
inflammatory drug (NSAID) is one of the commonly prescribed agents in the treatment of SAC, but has 
an adverse effect of increase in conjunctival hyperemia. Topical vasoconstrictors and topical steroids 
have also been tried. Modified corticosteroids are being developed. Recently olopatadine, dual acting 
agent which is an antihistaminic and mast cell stabilizer, has been shown to be more effective in 
relieving symptoms of SAC.  

Seasonal allergic conjunctivitis (SAC) is the common 
allergic condition typically elicited by airborne 
allergens such as pollen, grass, weeds and animal 
dander. It is a type-1 hypersensitivity reaction 
mediated by IgE in response to these environmental 
antigens.1 Ocular allergic conditions are common, 
estimated to affect approximately 20% of the world 
population.2 SAC and perennial allergic conjunctivitis 
(PAC) are the most prevalent forms of ocular allergy, 
together accounting for 98% of all cases of allergic 
eye disease.3 Mast cells play an important role in the 
pathophysiology of this condition. When specific 
allergens bind to sensitized mast cells in the 
conjunctiva, degranulation of mast cells occurs. It 
results in release of preformed agents (histamine, 
eosinophil chemotactic factor and tryptase) and newly 
synthesized mediators (prostaglandins, leukotrienes). 
Hence, typical signs and symptoms of SAC appear. 
Histamine, which is a preformed agent, is known as 
the predominant mediator.4  
On the other hand, prostaglandin D2 is produced by 
the arachidonic acid pathway and has a role in the 
pathogenesis of SAC. It has been shown to induce 

conjunctival hyperemia, chemosis and lid oedema. 
Prostaglandins, particularly D2 and E2, have a 
pruritogenic effect on the conjunctiva.5 
Signs and symptoms 
The principal symptoms of SAC is ocular itching, 
watering and redness.1 Signs of SAC include 
conjunctival hyperemia, chemosis, conjunctival 
papillae and lid oedema.  
Patients of SAC experience quality of life (QOL) 
reductions in general health and specific aspects of 
vision and also suffer from economic consequences as 
a result of the disease.6  
Management 
Nonpharmacological therapies 
Cool compresses to alleviate itch, eye rubbing 
avoidance, lubricants to dilute allergens and 
inflammatory mediators and to lessen mechanical 
trauma. Refrigeration of eye drops may enhance the 
subjective relief of symptoms.7 
Pharmacological therapies 
According to the optometric clinical practice 
guidelines recommended by the American Optometric 
Association, the treatment of SAC includes systemic 

Key words: Seasonal allergic conjunctivitis, Mast cell stabilizers, Topical antihistamines, Topical steroids  
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medications (antihistamines or corticosteroids), 
immunotherapy or desensitization injections, as well 
as topical ocular medications. Topically applied 
ophthalmic agents are the principal treatment method 
for SAC. Currently available topical drugs include H1 
antihistamines (e.g. levocobastine), H1 antihistamine-
vasoconstrictor combinations (e.g. antazoline-
naphazoline), mast cell stabilizers (e.g. cromolyn 
sodium and lodoxamide), nonsteroidal anti-
inflammatory drugs (e.g. ketorolac tromethamine) and 
steroids (e.g. fluoromethalone).8-13 
Topical non steroidal anti-inflammatory drugs 
Ketorolac, is one of the commonly prescribed agents 
in the treatment of SAC. It acts by inhibiting cyclo-
oxygenase enzyme, which produces prostaglandins. 

Inhibition of prostaglandin synthesis including 
prostaglandins D2 and E2, is postulated to have a role 
in the treatment of SAC.9-13 Ketorolac tromethamine 
(0.5%) eye drops four times a day clinically found to 
be effective in the treatment of SAC.14-15 But, has an 
adverse effect of increase in conjunctival hyperemia.13 
Topical anti-histamines 
Anithistamines competitively bind with histamine 
receptor sites and reduce itching and vasodilation. 
Levocabastine hydrochloride (0.05%), a topical 
selective H1 histamine receptor antagonist, is effective 
in relieving the signs and symptoms of allergic 
conjunctivitis.16 Another selective H1 antagonist, 
azelastine hydrochloride 0.05%, is effective in 
reducing the symptoms associated with allergic 
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Table 1: Topical drugs used for the treatment of allergic conjunctivitis  

q.i.d.-four times a day; b.i.d.-twice a day 

 

Pharmacological 

agents 

Concentration Frequency  

Steroidal anti-inflammatory: 

Dexamethasone 

phosphate 

Fluorometholone 

acetate  

Loteprednol 

etabonate 

0.1% suspension and 

solution 

0.1% suspension 

 

0.2%−0.5% suspension 

Variable 

 

Variable 

 

Variable 

Non steroidal anti-inflammatory: 

Ketorolac 

tromethamine  

0.5% solution q.i.d. 

Mast cell stabilizers: 

Cromolyn sodium  

Lodoxamide 

tromethamine 

4.0% solution 

 

0.1% solution 

q.i.d 

 

q.i.d 

Anti-histamines: 

Emastadine 

difumarate  

Levocabastine 

hydrochloride  

Azelastine 

hydrochloride  

0.05% solution 

 

0.05% suspension 

 

0.05% solution 

q.i.d. 

 

q.i.d 

 

b.i.d 

Anti-histamines + Mast cell stabilizer: 

Olopatadine 

hydrochloride  

Ketotifen fumarate  

0.1% solution 

 

0.025% solution 

b.i.d. 

 

b.i.d. 



 

  

conjunctivitis.17 Emedastine difumarate 0.05%, a 
selective H1 antagonist, may be more efficacious than 
levocabastine in reducing chemosis, eyelid swelling 
and other signs and symptoms associated with 
seasonal allergic conjunctivitis in both adult and 
paediatric patients.18-19  
Topical vasoconstrictor/antihistamines  
These agents (e.g. antazoline-naphazoline) cause 
vascular constriction, decrease vascular permeability, 
and reduce ocular itching by blocking H1 histamine 
receptors.20 
Agents with multiple mechanisms of action 
Some antihistaminic agents with mast cell stabilizing 
properties have recently been added to the 
ophthalmological pharmacopeia. Olopatadine is a new 
dual acting topical ocular dibenzoxepin derivative10. 
This dual action allows control of the allergic 
conjunctivitis signs and symptoms during the acute 
phase (antihistaminic action) and also allows 
prevention of the long-term mast cell degranulation 
response (mast cell stabilizing action).20  
Olopatadine hydrochloride (0.1%) eye drops has 
found to be more efficacious than ketorolac (0.5%) or 
ketotifen fumarate (0.025%)  in relieving itching and 
redness associated with seasonal allergic 
conjunctivitis. Moreover, a pharmacoeconomic study 
revealed, olopatadine has the lowest cost for one point 
or 1% decrease in estimated symptom score.  
Systemic anti-histamine drugs (e.g. levocetrizine) may 
provide some relief from itching in severe cases.21-22 
Topical Mast cell stabilizers  
Mast cell stabilizers have been a useful addition to the 
other drugs available for treating allergic 
conjunctivitis. Mast cell stabilizers are most useful for 
relief of mild and moderate symptoms of allergic 
conjunctivitis.  Unlike corticosteroids, mast cell 
stabilizers have minimal ocular side effects. An extra 
benefit of mast cell stabilizers is the relief of nasal 
symptoms caused by the drainage of tear fluid into the 
nasal passages. Sodium cromoglycate (2%) drops four 
to five times a day is effective in controlling 
symptoms of SAC.23-24  

Lodoxamide tromethamine 0.1% prevents the release 
of histamine and leukotrienes. Lodoxamide inhibits 
mediator release from mast cells, presumably by 
inhibiting calcium influx, thereby indirectly inhibiting 
increased vascular permeability. It is 2500 times more 
potent than sodium cromoglycate in inhibiting 
mediator release from mast cells. However, it appears 
to be roughly equivalent to sodium cromoglycate in 
controlling the symptoms of allergic conjunctivitis.25  

Topical steroids  

Topical steroids dexamethasone (0.1%) eye drops are 
used in severe & unresponsive SAC. Its use is 
associated with glaucoma, cataract formation and 
infections of the cornea and conjunctiva. Any 
prolonged use (i.e. longer than 2 weeks) should 
therefore be used with the greatest caution and the 
patient should preferably be monitored by an 
ophthalmologist.  Fluorometholone (0.1%) eye drops 
is highly effective in allergic conjunctivitis. 
Fluorometholone is a modified steroid, penetrates the 
cornea well but is inactivated quickly in the anterior 
chamber. It may be that it is inactivated before it has 
an opportunity to combine with trabecular meshwork 
or lens receptors. Thus, the complications are rare. 
Loteprednol etabonate 0.5% is effective for 
prophylaxis and 0.2% for treatment of SAC. It is 
rarely associated with a significant rise in intraocular 
pressure. A low-dose loteprednol etabonate is a useful 
treatment when mast cell stabilizers have been 
inadequate.26-28 

Other drugs 
Cyclosporine, a fungal antimetabolite that can be used 
as an anti-inflammatory drug inhibits interleukin-2 
activation of lymphocytes. Topical cyclosporine (1%) 
eye drop have been recently reported to be effective in 
severe unresponsive cases of allergic conjunctivitis.29-

30 
Summary 
Seasonal Allergic Conjunctivitis is common, 
especially during the allergy season. Principal ocular 
symptoms are itching, watering and redness. 
Symptoms may be mild and many patients do not 
require treatment. If treatment is necessary, several 
anti-allergic drugs are available. The selection of an 
anti-allergic drug is based on the patient’s need and a 
determination of which drug is well tolerated and most 
effective.  
Various anti-allergic drugs are available for the eye. 
Antihistamines, mast cell stabilizers and NSAIDs are 
safe and reasonably effective. Corticosteroids are an 
order of magnitude more potent than non-
corticosteroids. However, they have some side effects 
that are best monitored by the ophthalmologist. The 
development of modified corticosteroids has been a 
boon to the treatment of ocular allergy because these 
drugs may reduce potential side effects without 
sacrificing potency. 
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Abstract 
Background: Good prescribing is an important and essential component of rational therapeutics. The 
knowledge and awareness about good prescribing is imparted during the undergraduate training period. 
It starts in the second year with the teaching of pharmacology and continues thereafter. How much of 
this learnt knowledge is retained in internship where students actually starts dealing with prescriptions 
need to be evaluated. Hence, this study was planned to assess the knowledge and awareness of interns 
about good prescribing practices. 
Methods: A questionnaire based study was conducted in 50 students doing internship. The 
questionnaire was pilot tested and final questionnaire was given to interns. The questionnaire consists 
of  six thematic areas related to general prescribing abilities, prescribing in high risk situations, 
guidelines for prescribing, terminologies, errors and outcomes. The results are presented as percentages 
of interns. 
Results: A total 47 completed questionnaires were collected.  Interns felt confident about prescribing 
for general conditions (87%) abut not in high risk conditions (72%). They were expecting a good 
support system in the form of residents (81%) and guidelines (64%). They were not well ware of 
various terminologies like essential medicine list (49%). They were aware of prescribing errors (87%). 
Most of them were aware about the difference between generic and brand names (91%). 
Conclusion: The interns were aware about the prescribing in general conditions. They are expecting a 
lot of support and guidelines to help them in good prescribing. Although they are aware about 
difference between some term like generic and brand names, they need to be taught more about other 
terminologies and national guidelines like essential medicine list, registration number on prescriptions 
and schedule of drugs.  

Badyal Dinesh1, Singh Tejinder2 
Department of Pharmacology1 and Pediatrics2,  Christian Medical College, Ludhiana-141008, India 

The use of right drug, right dose, right indication and 
right duration is important and essential component of 
rational prescribing practices.1 Medical graduates are 
expected to prescribe rationally and safely. The 
teaching related to rational prescribing starts in the 
second year of MBBS course in pharmacology and 
continues thereafter. By the time these students  start 
internship, they actually start dealing with 
prescriptions and prescribing practices.2  

Good prescribing is a complex process involving an 
integration of  knowledge, judgement and skills. 
Preparing medical students to be good prescribers is 

one of the greatest challenges of present 
undergraduate medical course. Medical students after 
graduation might feel unprepared to prescribe and may 
report unsafe prescribing behaviors in the initial years. 

Prescribing errors are reported to occur quite  
frequently in first few years after internship and can 
adversely affect the health of the patients. Errors may 
occur because of a number of factors and students 
need to be aware of errors in the beginning of their 
intern year. 3 

These errors if not corrected at the right time in the 
formatting years, might became a permanent habit for 

Key words: Interns, prescribing, rational  
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the prescribers. Interns are provided knowledge and 
practices for prescribing effectively during their 
training years. How much they learn and retain, 
affects their prescribing practices in the internship 
year. Little is known about students knowledge, 
perceptions and understanding of medications 
management and safe prescribing.4 A lack of 
knowledge and skills is reported to result from 
inadequate training in drug selection, dosing and 
prescription generation, which, combined with error-
prone systems, leads to errors. The deficits in 
prescribing practices has been reported in our and 
other countries.3,5  Interns are an important part of the 
prescribing practices and hence they are important 
target for interventions to decrease prescribing errors.  

Hence, this study was designed to evaluate the 
knowledge and awareness of medical interns about 
rational prescribing practices. 

Materials and Methods 

The study was conducted in 50 students of 
undergraduate medical course, Bachelor of Medicine 
and Bachelor of Surgery (MBBS). These students 
were new entrants into the internship program of one 
year. The internship program starts after 4½ years of 
MBBS course which is divided into three 
professionals. The first professional includes anatomy, 
physiology and biochemistry; second professional 
includes pharmacology, pathology, forensic medicine 
and microbiology; the final professional is divided 
into part-1 and part-2 and includes all clinical subjects. 
The study was approved by institution ethics 
committee.  

A 6-point Likert scale questionnaire (Table 1) was 
developed based on the common queries raised 
following a literature review, focus groups and a pilot 
study carried out with 10 interns of the previous year.  

The questionnaire consisted of 30 questions which 
were divided into various thematic clusters. The main 
themes were:   

a. General prescribing abilities 

b. Prescribing abilities in high risk conditions 

c. Expectation of available support and guidelines for 
prescribing 

d. Awareness of the types and frequencies of 
medication errors 

e. Perceived outcomes of prescribing errors 

f. Awareness about terms, drug nomenclature and 
prescribing practices. 

The students were explained the purpose of the study. 
They were informed that their identity will not be 
disclosed in  anyway as the questionnaire is 
anonymous. They were given one hour to fill the 
questionnaire.  

Results 

Out of 50 students 47 filled the questionnaire. The 
completeness of questionnaire was 97%. The students 
responses were clubbed together and are represented 
here as percentages. 

General prescribing abilities 

The responses of interns are shown in figure 1. Most 
of the students (87%) feel that they can write 
prescriptions for most of the common complaints as 
well  as discharge prescriptions. Interns (66%) felt that 
they can independently prescribe intravenous fluids 
without seeking help. However, only half of the 
interns felt that they can safely prescribe and manage 
postoperative electrolyte requirements.   

Prescribing in high risk situations 

Figure 2 shows responses of interns. Most of the 
students (91%) admitted that they will ask for 
clarifications if they are asked to prescribe new drugs. 
Interns were not very confident (64%) in prescribing 
warfarin  and they felt (72%) that prescribing and 
managing full anticoagulation will be difficult for 
them.   

Awareness of errors and prescribing support  

Interns (64%) assumed that guidelines will be 
available when they prescribe in internship and they 
(72%) can contact a pharmacologist if they need 
specific help in prescribing. Most of the interns (87%) 
agreed that the frequency of errors in medication 
prescribing is unacceptable and if they (81%) make 
errors in prescriptions, then it is probably their fault. 
Interns (81%) feel that registrars/residents will give 
them instructions for most of their day to day 
prescriptions.  Responses of intern to terms, names 
and prescribing practices are shown in figure 3 and 4.  

Interns (74%) feel that nursing staff can safely 
administer their prescriptions. Interns (77%) assume 
that nurses will call them if they prescribe a drug to 
which the patient is allergic.   Interns (66%) feel that 
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Figure 1: Response of interns to general prescribing abilities  

Figure 2: Response of interns to  prescribing in high risk situations 
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Figure 3: Awareness and use of essential medicine list (EML) by interns  

Figure 4: Awareness of terms, names and prescribing practices 
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nurses make few mistakes while administering the 
medications written on prescriptions.  

When interns make mistakes in perceptions, they 
(83%) assume that they should be contacted. If the 
prescribing error is serious that can harm a patient, 
then they should be given feedback in a constructive 
manner so that they can improve. This is because half 
of them (51%)  feel that there is unnecessary blame if 
a colleague makes a mistake.  

Terms, names and practices 

There are some important terms, nomenclature of 
drugs, schedule H and prescribing practices which are 
required for better and effective prescribing. 

Essential medicine list is one of these.  In our study 
half of interns (51%) were aware of the essential 
medicine list. However less number of interns (47%) 
have actually seen essential medicine list and only 
40% have used it while prescribing.  Figure 1 shown 
distribution of percentage of interns into various 
categories as per Likert scale about the awareness and 
use of above terms and practices.  

Most of the interns (91%) were aware of difference 
between generic name and brand name of drugs. 
Majority of interns (68%) thought of prescribing by 
brand names. Less percentage of interns (40%) were 
aware of schedule H. Most of them (81%) were not 
aware of requirement of writing registration number of 
practitioner in prescriptions.  

Discussion 

The results of our study highlights the gaps in the 
awareness, knowledge and prescribing practices in 
interns. The study also provides the areas where 
improvement can be planned.  

Most of the interns feel confident about prescribing 
for the general conditions, which is expected from 
them at this stage. They were confident about writing 
discharge prescriptions. This shows that they were 
aware and were able to apply the knowledge learnt in 
their undergraduate years. Earlier studies which were 
done on another countries reported that interns were 
not well prepared to prescribe effectively and prepare 
discharge prescriptions.3,5 However, most of them 
were not very confident in prescribing in high risk 
situations, indicating lack of application of knowledge 
in specific conditions. However as per the objective of 
their course, they are expected to be competent to deal 

with common conditions, where they feel confident.2 
Earlier studies have shown similar trend. 

Majority of interns assume that there will be access to 
guidelines and support for prescribing in the form of 
residents/registrars and other written material. This 
assumption along with their assumption that nursing 
staff makes less errors shows their dependency on 
others in internship. Hence, they also feel that if 
prescribing errors happens, they are responsible.  They 
are worried about blames due to errors. The blame 
culture can inhibit the intern’s skills in learning 
effective prescribing as highlighted in an earlier study 
also.5  

Approximately half of interns were not aware of 
essential medicine list as well as they were also not 
using it. Less were aware of schedule H. This shows 
lack of awareness and use of national guidelines in 
prescribing. Essential medicine list and other 
guidelines are important components for improving 
prescribing.6 Although they were aware of difference 
between generic and brand names, most of them were 
thinking of prescribing by brand name. It means they 
were also affected by the commercial activities related 
to brand name prescriptions.  

The results of our study indicate that intern’s 
awareness and knowledge about basic prescribing was 
good, however they need to be taught more about 
applied aspects of good prescribing practices as well 
as terminologies and national guidelines. This study 
highlights the areas which needs improvement. The 
interns should have reinforcement sessions in the 
beginning of internship and they should be made 
aware of guidelines and terminologies in good 
prescribing. To conclude the study emphasizes the 
need to improve the applied knowledge and skills of 
good prescribing practices.  
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Abstract 
Multi-drug resistant TB (MDR-TB) occurs when Mycobacterium tuberculosis becomes resistant to 

isoniazid and rifampicin, two powerful drugs most commonly used to treat TB and poses a serious health 

threat throughout the world. Current treatment regimens for MDR-TB are far from satisfactory. 

Bedaquiline is the first drug approved by the FDA to treat multi-drug resistant pulmonary TB and should 

be used in combination with other drugs used to treat TB. Bedaquiline provides much-needed treatment 

for multidrug resistant tuberculosis patients who don’t have other therapeutic options available. 

Daniel Sujit R 
Department of Pharmacology, Christian Medical College, Ludhiana 

The emergence of drug resistance is a major threat to 
global tuberculosis (TB) care and control. The World 
Health Organization (WHO) estimates that up to half a 
million new cases of multidrug resistant tuberculosis 
(MDR-TB) occur each year globally.1 

MDR-TB is defined as an infection with a strain of 
Mycobacterium tuberculosis that is resistant to at least 
isoniazid and rifampicin, the two most powerful first-
line anti-TB drugs.2 These Mycobacterium 
tuberculosis isolates will also be frequently resistant to 
the other first-line drugs pyrazinamide, ethambutol, or 
streptomycin and at times, other drugs such as 
ethionamide, a fluoroquinolone, or injectable drugs 
such as kanamycin, amikacin or capreomycin. MDR-
TB with additional resistance to the last two 
mentioned classes is termed as extensively drug-
resistant (XDR)TB.3 The more active is an anti-TB 
drug, the more likely its improper use can cause drug 
resistant TB by selecting out drug-resistant bacillary 
mutants. MDR-TB has emerged since isoniazid and 
rifampicin were used in the 1970s.4 MDR-TB is 
considered curable but cannot be adequately treated 
with the standard short course therapy (SSCT) of 6 
months. Unlike drug sensitive (DS)-TB, treatment of 
MDR-TB requires extensive chemotherapy (up to 2 

years of treatment), use of less efficacious second-line 
drugs associated with greater side effects and requires 
extensive monitoring and is considerably more costly.2 

Current treatment regimens for MDR-TB are far from 
satisfactory. The overall duration is 20 months or 
more, requiring daily administration of drugs that are 
more toxic and less effective than those used to treat 
drug-susceptible TB.1 New drugs that would help to 
build a better, safer, less toxic, shorter and cheaper 
regimen are therefore urgently needed to reduce 
patient suffering and mortality.1 

The landscape of TB drug development has evolved 
dramatically over the past ten years and novel drugs 
are entering Phase III trials for the treatment of MDR-
TB. Among these, a new drug, bedaquiline, has 
recently (December 2012) been granted accelerated 
approval by the United States Food and Drug 
Administration (US-FDA) based on Phase IIb data.1 

Bedaquiline (TMC207 and J compound) is a novel 
diarylquinoline that inhibits mycobacterial adenosine 
triphosphate synthase. Metabolized by cytochrome 
P450 3A4, plasma levels of bedaquiline may be 
affected through interaction with rifampicin and some 
antiretroviral drugs (protease inhibitors/ non-
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nucleoside reverse transcriptase inhibitors). Its use in 
mice suggested synergism with pyrazinamide and 
potential for shortening treatment and enabling once-
weekly dosing. A double-blind, randomized placebo-
controlled phase II clinical trial showed that adding 
bedaquiline to a standard five drug MDR-TB regimen 
significantly hastened and increased the proportion of 
sputum culture conversion (48% vs 9%), and helped to 
prevent acquired resistance to companion drugs.4 

Multi-drug resistant tuberculosis poses a serious 
health threat throughout the world and bedaquiline 
provides much needed treatment for patients who 
don’t have other therapeutic options available. 
However, because the drug also carries some 
significant risks, doctors should make sure they use it 
appropriately and only in patients who don’t have 
other treatment options. 

Bedaquiline has been approved under the FDA’s 
accelerated approval program, which allows the 
agency to approve a drug to treat a serious disease 
based on clinical data showing that the drug has an 
effect on a surrogate endpoint that is reasonably likely 
to predict a clinical benefit to patients.  

Bedaquiline carries a boxed warning alerting patients 
and health care professionals that the drug can affect 
the heart’s electrical activity (QT prolongation), which 
could lead to an abnormal and potentially fatal heart 
rhythm. The boxed Warning also notes death in 
patients treated with bedaquiline. Its safety and 
effectiveness were established in 440 patients in two 
Phase 2 clinical trials. Patients in the first trial were 
randomly assigned to be treated with bedaquiline plus 
other drugs used to treat TB, or a placebo plus other 
drugs used to treat TB. All patients in the second trial, 
which is ongoing, received bedaquiline plus other TB 
drugs. Both studies were designed to measure the 
length of time it took for a patient’s sputum to be free 
of M. tuberculosis (sputum culture conversion).5 

Results from the first trial showed patients treated 
with bedaquiline combination therapy achieved SCC 
in a median time of 83 days, compared with 125 days 
in patients treated with placebo combination therapy. 
Results from the second trial showed the median time 
to SCC was 57 days, supporting the efficacy findings 
of the first trial.5 

The most common side-effects reported with 
bedaquiline therapy in clinical trials are nausea, 
headache, hemoptysis, arthralgia, rash, anorexia and 

chest pain. Important cardiovascular adverse effect is 
QT prolongation. The use of other QT-prolonging 
drugs along with Bedaquiline causes additive QT 
prolongation. Other important adverse effect is 
elevation of hepatic transaminases, which is reversible 
on discontinuation of the therapy. There are no clinical 
data in paediatric patients, pregnant and lactating 
women. The efficacy and safety of bedaquiline for the 
treatment of drug-sensitive TB, extra-pulmonary TB, 
and TB in HIV-infected patients is not established. 
Hence the use of bedaquiline is not recommended in 
these cases. Further phase III trial of bedaquiline has 
been planned to confirm the efficacy findings from 
previous phase II clinical trials and to obtain 
additional safety data.3,5  

Bedaquiline has potent bactericidal activity in vitro 
and in vivo. Bedaquiline showed dose-proportional 
pharmacokinetics up to 700 mg after single-dose, and 
up to 400 mg once daily upon repeated administration. 
Intake of bedaquiline with food increased the relative 
bioavailability by about 2-fold compared to fasted 
administration. The recommended dose of bedaquiline 
for the treatment of pulmonary MDR-TB in adults is 
400 mg once daily for 2 weeks, followed by 200 mg 
three times per week for a total treatment duration of 
24 weeks, taken with food and in combination with 
other anti-TB drugs.2 Common side effects identified 
in the clinical trials include nausea, joint pain, chest 
pain, haemoptysis and headache.5 
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Abstract  
Artemisinin-based combination therapy is the first-line treatment for uncomplicated falciparum malaria. 
The artemisinin component produces rapid reduction of parasitemia but it is derived from plant source, 
which is dependent on seasonal changes. Arterolane is a new synthetic, affordable and is a short acting 
oral antimalarial drug that rapidly kills malarial parasites in blood and provides fast relief from 
symptoms. Piperaquine has a longer-lasting effect than arterolane and eliminates the residual parasites. 
Thus the combination provides antimalarial activity at different time windows that will prevent the 
emergence of resistance to either drug in treating uncomplicated falciparum malaria. 
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Arterolane Maleate plus Piperaquine Phosphate: a New Combination for Malaria 

Malaria is an important cause of death and illness in 
children and adults, especially in tropical countries. 
Malaria control requires an integrate approach, 
including prevention (primarily vector control) and 
prompt treatment with effective antimalarials. The 
causal agent in malaria is the blood parasite 
Plasmodium, which can be P. falciparum, P. malariae, 
P. ovale and P. vivax. Uncomplicated malaria is 
defined as symptomatic malaria without signs of 
severity or evidence (clinical or laboratory) of vital 
organ dysfunction. The signs and symptoms of 
uncomplicated malaria are nonspecific and are 
suspected clinically mostly on the basis of fever or a 
history of fever.1 Artemisinin-based combination 
therapies (ACTs) are the first-line therapy of 
uncomplicated falciparum malaria worldwide.2  

Artemisinin derivative 

The artemisinin component produces rapid reduction 
of parasitemia by 100 to 1000 fold per asexual cycle 
of parasite and complete clearance is dependent on the 
long-acting partner drug.1 However, artemisinin 
compounds being derived from plant Artemisia annua, 
are subject to demand and supply problems. It takes 
around 12 months from the time of planting to 
availability of final product. The risk of supply 
interruption because of seasonal changes and 
shortages in agricultural commodities has been 
observed to be a cyclical phenomenon.3 Hence, there 
is an urgent need to develop affordable, rapidly acting, 

synthetic antimalarial drugs.  

Arterolane maleate (AM) and Piperaquine (PPQ)  

Arterolane maleate (AM) is a synthetic trioxolane that 
is an affordable and rapidly acting oral antimalarial 
that is easy to synthesize.4 It acts by inhibition of 
PfATP6, a sarcoplasmic endoplasmic reticulum 
calcium ATPase encoded by P. Falciparum.5 
Piperaquine is a bisquinoline compound and has 
antimalarial activity against both P. vivax and P. 
falciparum, including strains of chloroquine resistant 
P. falciparum. It may act by inhibiting the heme-
digestion pathway in the parasite food vacuole. In a 
phase II study of 50 mg, 100 mg and 200 mg oral 
doses of AM administered once daily for 7 days in 
uncomplicated falciparum malaria, median parasite 
clearance times (PCTs) of 31.2 hours and 31.5 hours 
were observed at 100 mg and 200 mg, respectively.5,6 
In a phase III trial, the antimalarial efficacy and safety 
of a combination of AM 150 mg plus PPQ 750 mg 
administered orally, once daily for 3 days, was 
compared with standard six dose regimen of 
artemether-lumefantrine in patients with acute 
uncomplicated falciparum malaria. There was no 
difference in the median parasite clearance time (30 
hours in both groups) or median fever clearance time 
(24 hours in both groups) after administration of the 2 
study treatments and there were no treatment failures 
in the AM-PPQ group. AM is a rapid, short-acting 
drug that is effective against all parasite blood stages, 
while PPQ is a slow, long-acting drug that kills 
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residual parasites. Hence, the combination provides 
antimalarial activity at different time windows that 
will prevent the emergence of resistance to either 
drug. This new fixed dose combination (FDC) has 
created a new combination therapy exactly on lines 
recommended by the World Health Organisation and 
the same approved by Drug Controller General of 
India (DCGI) in 2011 for the treatment of 
uncomplicated falciparum malaria.4-7  
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Abstract  
Ceftriaxone is a third-generation semi-synthetic bactericidal cephalosporin antibiotic, resistant to 
various types of bacterial ɓ-lactamases. It has excellent activity against gram negative bacteria as well 
as a wide range of gram-positive and some anaerobic bacteria, including enterobacteriaceae, 
streptococcus pneumonia etc. Different types of adverse reactions are reported with the use of 
ceftriaxone like skin rashes, bleeding tendencies, diarrhoea, nausea, vomiting and rarely 
hypersensitivity reactions. Here, we present a case of Ceftriaxone induced chills with excessive 
shivering. 
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Ceftriaxone Induced Reaction 

Ceftriaxone, a third generation long acting 
cephalosporin, is frequently used whenever there is 
requirement of intravenous antimicrobials in 
susceptible infections.   

The bactericidal activity of Ceftriaxone results from 
inhibition of cell wall synthesis. Ceftriaxone exerts 
activity against a wide range of gram-negative and 
gram-positive microorganisms. Ceftriaxone is highly 
stable to most beta-lactamases, both penicillinases and 
cephalosporinases, of gram-positive and gram-
negative bacteria1. Ceftriaxone is used to treat 
conditions such as lower respiratory tract infections, 
skin and skin structure infections, urinary tract 
infections, pelvic inflammatory disease, bacterial 
septicemia, bone and joint infections, and meningitis.1 
Common side effects of ceftriaxone include rash, 
diarrhea, nausea, blood clots, dizziness and headache. 
Hypoprothrombinaemia and bleeding are specific 
adverse effects. Haemolysis is also reported. Biliary 
sludging is another known though rare adverse effect 
that occurs primarily in neonates. Swelling, redness, 
pain, or soreness at the injection site may occur. This 
medication may also infrequently cause loss of 
appetite, nausea, vomiting, diarrhea, or headache.1,2  

Intravenous administration of third generation 
cephalosporin can lead to various adverse effects such 
as  seizures, bleeding, disulfiram like reactions and 
rarely anaplhylaxis.3,4 

Here, we present a case of a young adult male who 

suffered from reaction with intravenous administration 
of ceftriaxone. 

Case Description  

A 35 years old male patient was suffering from high 
grade fever, anorexia and bodyaches for the last four 
days. He was not responding to medications. Hence, 
he was admitted to hospital after four days of fever. 
Investigations revealed that platelet count was on the 
lower side, 148000/mm3. other investigations included 
haemoglobin 13.6gm/dl, PCV 36.7%, MCV 80.2, 
MCH 29.3, MCHC 36.2, RBCs 4.54/mm3, 
reticulocyte count 0.2%, TLC 3500/mm3, neutrophils 
80%, lymphocytes 20%. The peripheral blood film 
showed normal morphology of WBC. 
Ultrasonography reported mild hepatosplenomegaly.  

Patient was started on injection paracetamol 1gram as 
required, injection pantoprazole 40 mg once a day and 
intravenous fluids. On second day of the hospital stay 
patient was started on injection ceftriaxone 1 gram 
twice a day. However,  after the administration of first 
dose of the drug the patient experienced excessive 
shivering and chills after 10 minutes of administration. 
There was feeling of nausea. The drug was stopped 
immediately and the patient was stabilised by 
administering injection hydrocortisone and injection 
Avil. Patient never reported a similar reaction to any 
drug earlier. He recovered completely. During the 
course of illness platelet count decreased from 148000 
to 990000 (day1 of hospitalisation)  and then to 
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90000, 38000, 24000 from day 2 to 4 of 
hospitalisation. Then it started increasing to 45000 
from the evening of day4 and then normalised after 
few days. 

Discussion 

Ceftriaxone like other beta lactam antimicrobials can 
cause hypersensitivity reactions. Adverse drug 
reactions caused by Ceftriaxone are local reactions 
like pain at the site of injection, gastrointestinal 
symptoms, nausea and GI upset, head ache, dizziness, 
rarely hepatic dysfunction and hypersensitivity 
reactions like rash (1.7%).4 Less frequently reported 
(< 1%) are pruritus, fever or chills. The incidence of 
severe allergic reactions related to ceftriaxone is 1-
3%, and the incidence of severe anaphylaxis is still 
lower, rate 0.1-0.0001%.5 

In the above described case report we reported and 
explained not a very frequent ADR of this drug 
causing chills with excessive shivering. Extensive 
literature search did not yield any similar report in 
Indian patients. Looking at above reaction it can be 
concluded that the hypersensitivity reactions with 
ceftriaxone can occur in Indian population and care 
should be taken to deal with such reactions.  
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11th Basic Course in Medical Education Technology 

19-21 September, 2013 

The next basic course in medical education technology will be held at Christian Medical 

College, Ludhiana. Interested faculty members (maximum of 2 per college) from colleges 

attached to this center can send their names along with a DD for Rs. 2000/ payable to 

Christian Medical College, Ludhiana, duly forwarded through the Principal of their college. 

The last date for receipt of registration is 16 th Aug, 2013. Participants will be accepted 

depending on the number of positions available so that every college can be given a fair 

representation.  
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