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Abstract 

The teaching of physiology is evolving worldwide. The typical live animal experimentation is being 

replaced by alternatives such as computer based exercises. A number od laboratories are facing 

challenges in continuing these experiments. Medical schools are opting for alternatives as guidelines 

are also changing keeping in view the availability of animals and also trained workforce to do these 

experiments. In this article, the changing in physiology teaching scenario will be discussed 

Yasser El-Wazir,  

Department of Physiology, Faculty of Medicine, Suez Canal University, Ismailia, Egypt  

As a prototype of biological basic sciences, Medical 

Physiology is an applied discipline which requires 

laboratory demonstrations and experimentation to re-

enforce the theoretical knowledge and to help the 

students acquire some intellectual and practical skills 

essential for good medical practice. Teaching practical 

physiology has been classically depending on the use 

of laboratory animals to generate various 

physiological preparations for illustrating the 

physiological response of organs and tissues to 

different biological, physical or chemical stimuli. In 

this editorial, we are going to describe the evolution of 

methods Due to several factors, the role of laboratory 

animals started to show gradual withdrawal, starting 

during the eighties of the last century.  

Three consecutive surveys, conducted on departments 

of Physiology, in the USA between 1984 and 2001 

revealed a decline in using live laboratory animals for 

teaching purposes.1-3  

There are several reasons for this significant decline; 

the apparently most important cause in the USA is the 

cost as reported by the AAMC (Association of 

American Medical Colleges) survey in 1994.4 The 

results revealed that there is, and  out of 48 medical 

schools which reported  discontinuation of the use of 

laboratory animal, eight reasons were cited in the 

order shown in table 2.5  

The waning of practical animal-based Physiology in 

the USA is also paralleled by a similar decline in 

western Europe. It was reported that in UK, practical 

classes in Physiology have been virtually eliminated 

since 1990 and replaced by either computer 

simulations or tutorial discussions. The author 

believes that the causes are more or less similar to 

those reported by the US schools.6 

On the other hand, the situation in the eastern 

European countries seems to be different than in the 

west. In one study published in 2011, it was reported 

that 14 out of 18 medical schools still use laboratory 

animals in teaching of physiology and pharmacology 

courses in considerable numbers. The opinions 

collected from the course representatives showed that 

they would prefer replacing the use of live animals by 

computer simulations, but the lack of the needed 

infrastructure and professional expertise prevent the 

replacement of live animals by the simulation 

software.7 

According to the author’s experience from direct 

communication with many medical schools in Egypt 

and other African countries, the use of animals in 

practical physiology and pharmacology is fading out 

and being replaced by either tutorial discussions in 

most instances, or computer simulations in a smaller 

percentage of medical schools. 

Key words: Physiology teaching, Animal experiments 
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Therefore, in the coming years, it is obvious that the 

use of live animals in practical classes is going to be 

more and more replaced by other teaching methods; 

computer simulations represent a tempting alternative 

if affordable. Currently, there are various kinds of 

software which are designed to simulate animal 

experiments; some of them are non-commercial 

software that was developed by collaborative 

educational projects that offer free use for educational 

purposes. On the other hand a number of professional 

commercial packages are also available for purchase 

with varying costs. 

Few studies have compared computer simulations 

with the real animal-based labs as regards learning 

outcomes or the students and staff perception.8-10  The 

results seem to be controversial; some studies reported 

no significant difference in students perception and 

others reported more effectiveness of the animal-based 

labs in the acquisition of dissection skills.8,10,11 

Therefore, appraisal of the this small number of 

studies can reveal that computer simulations may be 

an effective alternative to the use of live animals as 

regards re-enforcement of theoretical knowledge but 

not in acquisition of practical skills. Probably, with 

more advancement in computer simulation 

technology, this goal can be achieved. 
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Year Total 

programs 

Programs using animals  

Number (percentage)     

1984 88 66 (75) 

1987 93 49 (53) 

2001 121 22 (18) 
 

Table1: Decline in Number of programs using laboratory animals in teaching practical physiology 

Table 2: Causes of discontinuation of use of laboratory animals in medical teaching  

Reason 

Number of 

mentions 

Percentage 

citing this 

issue     

Expenditure related to live animal 

labs 18 38 

Changes in curriculum 8 17 

Curricular time shortage 4 8 

Student’s concern 4 8 

Alternatives more effective 4 8 

Lack of trained faculty or teaching 

assistants 3 6 

Computer assisted alternatives 

available 3 6 

Teaching space needed for research 2 4 
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Abstract  

Ixabepilone is a member of a new class of cytotoxic agents, the epothilones, developed as a novel 

therapy for patients who are resistant to anthracyclines, taxanes or the fluorinated pyrimidines (ie, 

capecitabine). It has been tried in locally advanced and metastatic breast cancer patients. Good efficacy 

in phase II and phase III trials has led to the FDA approval of ixabepilone in combination with 

capecitabine for patients with metastatic or locally advanced breast cancer after failure of an 

anthracycline and a taxane, or as monotherapy after failure of an anthracycline, a taxane, and 

capecitabine. Common adverse events observed include: hematologic toxicity, peripheral neuropathy, 

fatigue, asthenia, myalgia, arthralgia, alopecia, nausea, stomatitis, mucositis and vomiting.  

Breast cancer is the most common cancer affecting 

women. Globally, about 1.4 million new cases are 

diagnosed each year1. Breast cancer incidence varies 

considerably throughout the world; age-standardized 

incidence is about 4-fold higher in high-income 

countries in North America and Western Europe 

compared to countries with the lowest per capita 

income.2 A strong correlation between age-

standardized incidence of breast cancer and the 

average gross domestic product per capita can be 

demonstrated.3 However, in many low and middle-

income countries like India, incidence is increasing at 

a faster pace than in developed countries, where the 

incidence is already high.4 

Apart from the problem of high prevalence, another 

problem is that 30% to 80% of breast cancer cases 

develop metastatic disease.5 Treatment selection for 

metastatic breast cancer (MBC) is guided by multiple 

factors, most importantly hormone receptor (HR) or 

HER2 expression, treatment history, and prognostic 

factors such as short disease-free interval, presence of 

visceral metastases, performance status, and degree of 

symptoms.6 

Despite current trend of targeted therapy 

development, cytotoxic agents are the mainstay of 

treatment of patients with breast cancer. 

Anthracyclines and taxanes are two of the most active 

cytotoxic chemotherapeutic agents in breast cancer, 

but key limitations remain. A proportion of metastatic 

breast cancer (MBC) cases fail to respond to these 

agents, whereas those that do initially respond 

eventually progress after some time.7 With increasing 

use of anthracycline/taxane-containing regimens as 

the standard of care for adjuvant therapy in early 

breast cancer (EBC), it is anticipated that growing 

number of patients will have pretreated MBC that has 

developed resistance to anthracyclines and taxanes. 

The most common treatment currently used for 

patients with tumors resistant to anthracyclines/

taxanes is capecitabine.8   

Resistance to taxanes and anthracyclines 

A major mechanism by which tumors display 

resistance to commonly used agents such as taxanes 

and anthracyclines is through overexpression of 

multidrug resistance (MDR) proteins including P-

glycoprotein (P-gp) and multidrug resistance-

associated protein (MRP)-1.9 Overexpression of these 

efflux pump proteins causes retention of sub-

Key words: Ixabepilone, breast cancer 
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therapeutic concentrations of drug in tumor cells, 

which results in a lack of efficacy. In some tumors that 

are intrinsically resistant to chemotherapy, expression 

of MDR proteins reflects the constitutive expression 

of these proteins by the tissues from which the tumors 

are derived (for example, liver and kidney). However, 

in tumors derived from tissue types that do not express 

MDR proteins physiologically, treatment with 

chemotherapy can induce expression of these proteins. 

This results in acquired resistance to the chemotherapy 

agent used, in addition to drugs of the same class and 

on occasion, of different classes.7 In the case of 

taxanes, at least one other mechanism of drug 

resistance is known to exist: the overexpression of the 

ɓ III-tubulin isoform in preference to the ɓII isoform 

which reduces the efficacy of taxanes, as these drugs 

specifically target the ɓII isoform.10-14 

Epothilones 

Epothilones are naturally occurring macrolide 

antibiotics and are the first major new class of 

cytotoxic agents developed since taxanes. The natural 

epothilones A and B are derived from the myxobac­

terium Sorangium cellulosum, and are found to be 

cytotoxic in vitro.15 Epothilones have a similar 

mechanism of action to taxanes, which involves 

binding tubulin, causing microtubular stabilization and 

arrest of the cell cycle at the G2/M phase.16-18 

Microtubules are dynamic filamentous cytoskeletal 

proteins that are an important therapeutic target in 

patients with tumors. Thus stabilization of 

microtubules inhibits their disassembly and leads to 

activation of pro-apoptotic signaling and ultimately to 

cell death.19 

Ixabepilone  

Ixabepilone is one of the first in a new class of 

chemotherapy agents called epothilones.20 Naturally 

occurring epothilones have shown only modest in vivo 

antitumor activity because of their poor metabolic 

stability due to degradation by esterases, unfavorable 

pharmacokinetic properties and narrow therapeutic 

window.21 To address these limitations, semi-synthetic 

analogs have been developed to improve on the 

characteristics of these naturally occurring agents. 

Structure 

Ixabepilone is an analog rationally designed for high 

in vivo efficacy, good metabolic stability, low plasma 

protein binding and increased water solubility. The 

lactone oxygen is replaced with nitrogen, resulting in 

the lactam compound. Significantly, this lactam ring is 

not susceptible to hydrolysis by esterases, conferring 

metabolic stability to ixabepilone. Because of its 

improved water solubility, ixabepilone has a reduced 

requirement in its formulation for the solubilizing 

agent cremophor, an agent that has been associated 

with hypersensitivity reaction in patients.22  

Mechanism of action 

Ixabepilone, a semi-synthetic analog of epothilone B, 

targets and stabilizes microtubules but unlike taxanes 

and anthracyclines, ixabepilone has a low 

susceptibility to multiple mechanisms of drug 

resistance.23,24 

Pharmacokinetics 

In a study done by Abraham et al (2003), an initial 

rapid decline, later followed by a prolonged 

elimination phase was observed after drug infusion. 

The mean half-life of the drug was 16.8 hours. 

Clearance was found to be rapid, dose-independent, 

and not associated with body weight or surface area. 

Dosing every 21 days showed a similar plasma 

concentration curve and independent of clearance, 

elimination, and dose.25,26 The mean half-life was 38.5 

hours at a dose of 40 mg/m² given every 21 days.25 In 

another pharmacokinetic study, Cmax, AUC (Area 

Under Curve) and Tmax of 15 mg i/v ixabepilone was 

found to be 45.8 ng/ml, 267.9 ng·h/mL and 3.00 hr 

where as that of 30 mg oral was 50.0 ng/ml, 235.4 

ng·h/mL and 2.0 hr respectively.27  

Preclinical studies 

A study was done to compare the efficacy of 

ixabepilone vs natural epothilones using patient 

derived Pat-7 ovarian carcinoma cells which were 

implanted subcutaneously in animals. Log cell kill 

(LCK) for ixabepilone (2.10) was seen to be 

significantly higher (P < 0.0017) than that for natural 

epothilone B (0.4) suggesting greater in vivo 

antitumor efficacy for ixabepilone. Ixabepilone has 

shown to retain a very low IC50 value (2.60 nM), 

suggesting high cytotoxicity of this analog in HCT-

116 human colon carcinoma tumor cells.28 As 

compared to natural epothilones A and B, Ixabepilone 
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demonstrated superior preclinical characteristics, 

including high metabolic stability, low plasma protein 

binding and low susceptibility to multidrug resistance 

protein-mediated efflux, all of which are predictive of 

potent in vivo cell-killing activity. Ixabepilone also 

demonstrated in vivo antitumor activity in a range of 

human tumor models, several of which displayed 

resistance to commonly used agents such as 

anthracyclines and taxanes.22 

Resistance development 

In the case of ixabepilone, therapeutic concentrations 

of drug are theoretically maintained within tumor cells 

due to the reduced susceptibility of ixabepilone to 

MDR-mediated efflux.29 Moreover, ixabepilone does 

not readily induce tumor cells to overexpress P-gp or 

MRP-1, suggesting that therapy with ixabepilone 

would not lead to development of resistance to other 

drug classes. Indeed, passage of the human ovarian 

carcinoma xenograft A2780 for more than 3 years in 

the presence of ixabepilone has not resulted in 

emergence of resistance. In contrast, resistance to 

paclitaxel had developed in this model within <6 

months of continuous paclitaxel exposure. In addition 

to MDR, expression of ɓIII-tubulin is associated with 

clinical resistance to taxanes.10-12,30. However, the 

tubulin-binding mode of ixabepilone affects the 

microtubule dynamics of multiple ɓ-tubulin isoforms, 

including ɓIIItubulin.13 Unlike paclitaxel, which does 

not target ɓIII-tubulin containing microtubules, 

ixabepilone preferentially suppresses dynamic 

instability of ɓIII-tubulin containing microtubules 

compared with ɓII-tubulin containing microtubules. 

Preclinical data also suggest that ixabepilone has 

activity in models resistant to paclitaxel due to 

expression of mutant ɓ-tubulins.28,30 Collectively, 

these preclinical results suggest that ixabepilone may 

be clinically active against disease which is already 

resistant to a number of prior therapies.  

Phase I studies 

Abraham and colleagues carried out a phase I study in 

which patients received a 1-hour intravenous infusion 

of ixabepilone daily on days 1–5 of a 21-day 

schedule.31 The initial starting dose of 1.5 mg/m2 per 

day was approximately one tenth of the severe toxic 

dose10 used in rats. This study used an accelerated 

dose-escalation design, initially allowing dose 

escalation of 100% with consecutive patients. Twenty-

seven patients with a variety of malignancies were 

treated and the maximum tolerated dose was 

determined to be 6 mg/m2 per day. The main dose-

limiting toxicity at the 8 mg/m2 dose was neutropenia, 

stomatitis and fatigue. Dose-limiting peripheral 

neuropathy was not observed. Encouragingly, some 

activity was noted in breast, cervical, and ovarian 

cancers. Few studies assessed the effect of less 

frequent dosing for improvement of efficacy and 

increasing convenience for the patients. A Japanese 

phase I trial using a 3-hour infusion every 3 weeks 

also determined the tolerable dose of ixabepilone to be 

40 mg/m² . Dose limiting toxicity was grade 4 

neutropenia. 32
  

Phase II studies 

A study was conducted by Perez et al in 2007 on 126 

taxane pretreated patients. Dose used was 40 mg/m² 

every 21 days.33 Investigator assessed objective 

response rate was 18.3% and median progression free 

survival was 3.1 months while median overall survival 

was 8.6 months. Grade 3 or 4 toxicities observed were 

neutropenia (54%), febrile neutropenia (3%), 

thrombocytopenia (8%), sensory neuropathy (14%), 

fatigue/asthenia (14%), myalgia/arthralgia (8%) and 

nausea (2%). The most frequent nonhematologic 

toxicity was peripheral sensory neuropathy which was 

seen in 60%, but this generally reversed after 5 weeks.  

Thomas et al in 2007 also conducted a study on 49 

taxane pretreated patients which received 40 mg/m² 

ixabepilone every 3 weeks.34 Objective response rate 

was 12% (95% CI 4.7%–26.5%) and median time to 

progression was 2.2 months. median survival time was 

7.9 months. Fifty-five percent of patients developed 

grade 1 or 2 toxicity. Serious adverse effects were 

seen in 22% of patients and they were febrile 

neutropenia (6%), sensory neuropathy (12%), fatigue 

(27%), nausea/vomiting (26%) and myalgia/arthralgia 

(12%).  

A similar study conducted by Roche et al in 2007 

assessed the effect of 40 mg/m² ixabepilone given as a 

3-hour infusion every 3 weeks in taxane pretreated 

patients.35 The primary endpoint was objective 

response rate, which was determined as 41.5%. There 

were no complete responses, but 27 patients had a 

partial response and 23 patients had stable disease. 

Median survival was 22 months. Similar to the other 

studies using this dosing schedule, toxicities were 
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generally mild and manageable. Twenty percent of 

patients developed grade 3 sensory neuropathy and 

51% had grade 1 or 2 sensory neuropathy. Although 

grade 3 or 4 neutropenia was seen in 58% of patients, 

only 6 (9%) patients had febrile neutropenia or 

infections related to neutropenia.  

Phase III studies  

A phase III study was designed to examine the 

response to the combination compared with single-

agent capecitabine.36 In this trial, 752 patients were 

randomized to receive either capecitabine alone (2500 

mg/m² orally on days 1–14 every 21 days) or 

capecitabine (2000 mg/m²) in combination with 

ixabepilone (40 mg/m² every 21 days). The primary 

endpoint was progression-free survival, which was 

significantly improved in the combination therapy arm 

(5.8 months vs 4.2 months). The hazard ratio reflected 

a 25% improvement in the estimated risk of disease 

progression favoring the combination. The objective 

response rate was 35% with ixabepilone and 

capecitabine versus 14% with capecitabine alone (p = 

0.0001). In the combination arm 41% of patients had 

stable disease compared with 46% in the single-agent 

capecitabine arm. As expected, incidence of sensory 

neuropathy was greater in the combination arm, 

although rates of severe hand-foot syndrome and 

diarrhoea were similar in each arm. Neutropenia was 

more frequent in the combination arm as compared to 

single agent capecitabine arm (89% vs 43%). Grades 

3/4 neutropenia were also more common in the 

combination arm.  

Neoadjuvant trials 

By virtue of its chemosensitive nature and high 

probability of achieving a complete pathologic 

response, neoadjuvant chemotherapy in early-stage/

operable and locally advanced/inoperable triple-

negative disease is highly recommended.37 Breast 

cancer that lacks expression of estrogen/progesterone 

receptors and overexpression of the human epidermal 

growth factor receptor 2 (HER2) is known as triple-

negative breast cancer (TNBC), is not amenable to 

current targeted therapies and carries a poor prognosis. 

Ixabepilone has also been used in the neoadjuvant 

setting in breast cancer in addition to the metastatic 

setting.38 Two phase III studies compared ixabepilone 

plus capecitabine vs. capecitabine alone as first-line 

treatment in MBC patients pretreated with 

anthracyclines and taxanes in the neo/adjuvant setting. 

It was observed that the patients treated with 

ixabepilone plus capecitabine, as compared to 

capecitabine alone showed increased progression-free 

survival (median: 5.6 months vs. 2.8 months; hazard 

ratio, 0.58; p <0.0001), objective response rate (46% 

vs. 24%) and overall survival (median: 15.1 months 

vs. 12.5 months; hazard ratio, 0.84; p = 0.208).39 

Another report using a dose of 40 mg/m² every 21 

days revealed a pathologic complete response rate 

(pCR) of 21% of patients. Approximately 50% of 

patients were ER+. Grade 3 or 4 neutropenia was seen 

in 21% and 13% of patients, respectively. Grade 2 

neuropathy was seen in 11% of patients, whereas 

grade 3 neuropathy was seen in 2%.40 Correlative 

studies revealed a 6 gene predictive model that was 

able to predict benefit to ixabepilone.41 Other 

preliminary data suggest a higher response rate in the 

triple negative (ER, PR, and HER2 negative) subgroup 

of breast cancer patients, with a pCR rate of 26% of 

the 42 triple negative patients and 15% in the 119 

other patients given neoadjuvant ixabepilone.42 

Adverse effects and their management 

Neuropathy is an important potential toxicity of 

ixabepilone. Neuropathy associated with ixabepilone 

is cumulative, reversible and mainly sensory. Rates for 

incidence of ixabepilone-induced severe peripheral 

neuropathy (grade ¾ neuropathy) have been found to  

range from 1% in early untreated breast cancer up to 

24% in heavily pretreated metastatic breast cancer; 

grade 4 PN was rare (≤1%). Common symptoms 

included numbness, paresthesias, and sometimes 

dysesthesias.(43) Early recognition of neuropathy is 

important in limiting and managing this adverse event, 

and careful baseline and ongoing assessment is 

warranted. The neuropathy is generally reversible in 

most patients with proper dose reductions and drug 

discontinuation.44 Bone marrow suppression is 

common in patients receiving ixabepilone alone or in 

combination with capecitabine and is manageable with 

dose modification. While the majority of patients 

experience some degree of neutropenia, grade 3/4 

febrile neutropenia is uncommon.36,44,45 Proactive use 

of G-CSF can reduce the severity and shorten the 

duration of chemotherapy-induced neutropenia.46 

Anemia and thrombocytopenia following treatment 

with ixabepilone are generally mild-to-moderate.44 

Anemia may be treated with erythropoietic stimulating 
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agents if clinically indicated.47-49 

Gastrointestinal symptoms (anorexia, constipation, 

stomatitis/pharyngitis, nausea, vomiting, and diarrhea) 

caused by ixabepilone may require dose reductions 

and intensive fluid management, depending on the 

type and severity of the toxicity. Grade 3/4 diarrhoea 

is rare with ixabepilone. Diarrhea can generally be 

treated with antidiarrhoeal medications such as 

loperamide, or diphenoxylate and atropine, but may 

necessitate dose modification. Prophylactic treatment 

with antibiotics may be considered in patients with 

neutropenia experiencing diarrhoea.50 Nausea and 

vomiting with ixabepilone is infrequent; when it does 

occur, antiemetics may be prescribed as needed for 

individual patients, with anticipatory guidance and 

appropriate symptom management in these cases.51 

Mucositis and stomatitis are also not common 

following treatment with ixabepilone, but can be 

managed using soothing mouthwashes and appropriate 

pain relief, as well as nutritional support.52,53 

Myalgias and arthralgias occur infrequently following 

treatment with ixabepilone. Presentation occurs most 

commonly in the shoulder and paraspinal muscles 

within a few days post treatment, with resolution 

within 2-6 days. These adverse events are primarily 

treated with non-steroidal anti-inflammatory drugs 

(NSAIDs).54)Fatigue is one of the most problematic 

side effects reported following treatment for breast 

cancer and is common with ixabepilone. It may 

require correction of known underlying causes of 

fatigue, regular exercise, antidepressants and 

antianxiety medications, attention restoring activities, 

psychological counseling, and physical therapy.55 

 Cardiac adverse events, alopecia and hand foot 

syndrome are other potential adverse effects which 

may require dose adjustment.56,57 

Present status 

Ixabepilone has been approved by the FDA both in 

combination with capecitabine for patients with 

metastatic or locally advanced breast cancer after 

failure of an anthracycline and a taxane, or as 

monotherapy for patients with metastatic or locally 

advanced breast cancer after failure of an 

anthracycline, taxane, and capecitabine.(58) 

Conclusion 

Ixabepilone is one of the first agents in a new class of 

effective chemotherapy agents, the epothilones, which 

offers the clinical advantage of less susceptibility to 

drug resistance mechanisms than taxanes. For patients 

in whom taxanes and anthracyclines have failed, 

ixabepilone provides an effective treatment option, as 

a single agent or in combination with capecitabine. 
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Abstract 

Background: Assessment of the cardiovascular disease (CVD) risk in young employees is important 

for the early implementation of preventive strategies and maintenance of a healthy workforce. This 

study was conducted to identify the CVD risk in young urban employees and institute preventive 

interventions.   

Methods: A cross-sectional study of 30-45 years old urban employees for CVD risk. The general 

physical examination of participants included measurement of blood pressure, body mass index, waist 

circumference; estimation of lipid profile and fasting blood glucose; analysis of ECG and a 

questionnaire on personal, family history, habits, exercise, diet and nature of work. The data was 

presented as percentages and analysed using Z-test and Chi-square test.  

Results: A total of 404 employees (163 females) had a mean age  of 37.98 years and mean BMI of 

25.79 kg/m2.   Out of these, 18.9% had systolic and 27.6% diastolic hypertension. There was statistically 

significant difference in male versus female in waist circumference (91.07±9.7 vs 85.2±10.2 cm),  

serum cholesterol (183.07±41.2 vs 173.17±35.9 mg%), HDL-C (38.8±6 vs 40.7±6 mg%), triglycerides 

(TG) (177.6±115 vs 118.8±69.2 mg%), fasting blood glucose (93.4±27 vs 87.5±16 mg%) respectively.  

The TG levels >150 mg% were observed in 47.7% of males and 20.8% of females. Vegetarians were 

69.8%. Twenty eight (28) percent were exercising to an adequate cardiovascular fitness level. In males 

19.9% were smokers.  

Conclusion: Both genders had a high BMI and waist circumference as well as a low HDL-C; in 

addition, hypertension and elevated serum triglycerides (>150 mg%)  were observed in a higher 

percentage of males. Many components of metabolic syndrome that suggest an increased CVD risk 

were evident in this population. This highlights the need for periodic health assessments in the 

workplace to reinforce efforts of the medical community towards reducing CVD burden.  

Lehl Sarabmeet1, Gupta Monica1, Kaur Jasbinder2, Singh Ram1, Sachdev Atul1 

Department of Medicine1 and Biochemistry2,  Government Medical College, Chandigarh-160032, India 

Coronary artery disease (CAD) in India has an earlier 

age of onset and higher mortality than in developed 

countries1,2. Its occurrence in the young has major 

socio-economic consequences for the individual and 

society3. Targeting CVD risk factors has decreased 

deaths from CAD by half in the USA4. In India, the 

relationship of CAD risk to sedentary lifestyle, fast 

food, smoking, metabolic syndrome and diabetes 

mellitus has been substantiated by studies in diverse 

populations5-9. As primary prevention reduces the 

burden of CAD10, the present study identifies CVD 

risk factors in young employees to provide timely 

preventive advice. 

Material and Methods: 

The present cross-sectional study was conducted by 

the Department of Medicine and the Department of 

Biochemistry. The 404 study participants were 

employees in the age group of 30-45 years working in 

various Government and other organizations in the 

Key words: Young workers, Lipid, Metabolic syndrome, Overweight, Exercise  
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city. Seven institutions participated in this study and 

included the employees of the Medical College, 

Municipal Corporation, Accountant-General Office, a 

degree college, a central government scientific 

instruments organization, a government telecom 

organization and the income tax department. A 

proforma was developed by the researchers to collect 

details of personal information, medical and family 

history of CAD, habits including consumption of 

alcohol (frequency, type ,duration), smoking (age at 

starting, number and frequency of cigarettes smoked),  

other tobacco products or addictions, participation in 

physical activity (frequency, duration, type), 

emotional state, sleeping habits, workplace 

atmosphere and diet of the subjects. The project was 

approved by the Institutional Research and Ethics 

Committees of the Medical College and funded by the 

Department of Science and Technology, Chandigarh 

Administration. A pilot study involving 10 

participants was conducted and minor modifications in 

the proforma and sampling procedures were made. A 

mercury sphygmomanometer (ISI Mark), a measuring 

tape (in cm), stadiometer and electronic weighing 

machine were standardized. Inter-observer variability 

was minimized by cross evaluation of the records in 

the pilot study by the research team. A list of 

employees in the age group 30-45 years in each 

institution was prepared. Their willingness to 

participate was taken through the respective 

organizational heads and employee groups. Prior 

information to the employee organizations was given 

with instructions for study participants to come after a 

12 hour overnight fast and to avoid alcohol and heavy 

meals on the night before and not to smoke on the 

morning of the test. The field visits to the identified 

institutions were done by the medical specialists and 

the biochemistry laboratory technicians. The written 

consent form and questionnaire were completed by all 

participating subjects. The medical specialists 

conducted a general physical examination including 

blood pressure measurement, cardiovascular 

examination, and anthropometric measurements 

(height, weight and waist circumference). The 

laboratory personnel performed the ECG and collected 

the blood samples for lipid profile and fasting blood 

glucose on the subjects. Blood pressure was measured 

in millimeters of mercury after the patient had rested 

for 5 minutes. A reading was taken in both the upper 

limbs. Two readings 5 minutes apart were taken from 

the right upper limb. Height was measured (without 

shoes) in centimeters using the stadiometer. Weight 

was measured in kilograms in the upright position. 

The Body Mass Index (BMI) was calculated by 

dividing the observed weight in kilograms by the 

square of the height (in metres). The waist 

circumference (WC) was measured (in centimeters) at 

the narrowest girth between the lower end of the rib-

cage and iliac crest. The ECG’s and questionnaire 

were evaluated by the researchers and the biochemical 

analysis was done in the department of biochemistry. 

Complete data including laboratory tests were 

available for 404 employees who met the eligibility 

criteria for the study. The medical specialists 

evaluated the individual reports, prepared and 

delivered a brief advisory for each participating 

subject. The results were presented as percentages and 

statistically analyzed using  Z-test and Chi-Square test 

with SPSS software Version 15. Statistical 

significance was at p<0.05. 

Results: 

Demographic data 

A total of 404 employees participated in the present 

study. 59.6% of the participants were males and 

40.4% were females. The age and occupation are 

depicted in Table 1. Majority of subjects had 

occupations in Category 2 followed by those in 

Category 1 and Category 3.  

Anthropometric measurements 

The BMI and waist circumference of the participants 

is presented in Table 2.  

There were no statistically significant gender 

differences for BMI. The majority of the population, 

males and females, were overweight or obese based on 

the standard definition of overweight11 or by the Asian 

cut-off12 for BMI of ≥23 kg/m2.  Males had a 

significantly higher waist circumference than females 

but the percentage of males who had a WC greater 

than 90 cm was lower than the percentage of females 

with a WC greater than 80 cm13. 

The mean systolic blood pressure (SBP) of the 

population was 125.28±14.79 mmHg while the 

diastolic blood pressure (DBP) was 82.91±10.01 

mmHg; the mean systolic and diastolic BP were 

significantly higher in males than females (SBP 
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Table1: Age and occupation of study participants 

 Total 

 

n = 404 

Male 

 

n = 241 

Female 

 

n = 163 

Statistical  

test* 

 

Mean Age (in years) 

± SD  

37.98 

± 5.01 

38.33 

± 5.04 

37.46 

± 4.94 

Z-test 

p = 0.0851 

NS
†  

 

Occupation
‡
  

Category 1  

Higher Professional, 

managerial and 

administrative  

120 

(29.7%) 

66 

(27.3%) 

54 

(33.1%) 

 

Category 2 

Middle-level  manager, 

administrative, 

professional, clerical and 

skilled   

197 

(48.7%) 

127 

(52.6%) 

70 

(42.9%) 

Category 3 

Casual, Semi-skilled, 

unskilled manual  

87 

(21.5%) 

48 

(19.9%) 

39 

(23.9%) 

*   Statistical analysis for differences between males and females 

†  NS Not statistically significant 

‡ Occupation: broad categories have been adapted and modified from the UK Office of 

National  Statistics Socio Economic Classification Groups  

Occupation : Number ( Percentage in parentheses) 

 

Table 2: Mean Body Mass Index (BMI) [in kg/m2] and waist circumference (WC) [in cm]  

 Total 

n=404 

Male 

n=241 

Female 

n=163 

Statistical 

test * 

 

BMI 

 

25.79 ± 3.81 

 

25.48 ± 3.57 

 

26.25 ± 4.11 

Z- test 

P=0.045, NS
†
 

Sub-group
11 

                                  

 Underweight 9 (2.2%) 6 (2.4%) 3 (1.8%)  

 Normal 167 (41.3%) 109 (45.2%) 58 (35.5%) 

Overweight 179 (44.3%) 103 (42.7%) 76 (46.6%) 

 Obese 49 (12.1%) 23 (9.5%) 26 (15.9%) 

Adult Asian
12

   

≥23 315 (77.9%) 186 (77.1%) 129 (79.1%)  

<23 89 (22.02%) 55 (22.8%) 34 (20.8%) 

BMI groups : Underweight ≤18.5, Normal > 18.5-24.9, Overweight  25- 29.9,  Obese ≥ 30  

Adult Asian:     < 23 Normal,  ≥ 23 Overweight 

WC  

88.72 ± 10. 3 

 

91.07± 9.7 

 

85.24 ± 10.2 

Z-test 

P <0.001 

HS
‡
 

WC       ≥ 90 cm for males           

       ≥ 80cm for females 

138 (57.26%) 117 (71.7%)  

WC       < 90 cm for males,  

       <80 cm for females 

103 (42.73%) 46 (28.2%) 

* Statistical analysis for difference between males and females  

† NS: not significant, ‡ HS: highly significant 

WC (for Asian-Indians) cut-offs are based on the International Diabetes Federation 

guidelines
13  

 

Numbers (Percentage) for sub-groups of BMI and WC 90 cm and 80 cm 
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Table 3: Systolic and diastolic blood pressure (mmHg) by JNC-7 criteria  

Table 4: Lipid Profile and fasting blood glucose (FBG)  

 Total Male Female 

Systolic Blood pressure 

<120 Normal 109 (26.9%) 41 

(17.0%) 

68 

(41.7%) 

120-139  

Pre-HT 

218 (53.9%) 140 

(58.09%) 

78 

(47.8%) 

140-159  

Stage 1 HT 

63 

(15.5%) 

50 

(20.74%) 

13 

(7.9%) 

>160  

Stage 2 HT 

14 

(3.4%) 

10 

(4.1%) 

4 

(2.4%) 

Diastolic Blood pressure 

<80  

Normal 

85 (21.03%) 34 

(14.1%) 

51 

(31.28%) 

80-89  

Pre-HT 

207 (51.2%) 117 

(48.5%) 

90 

(55.2%) 

90-99  

Stage 1HT 

75 

(18.5%) 

59 

(24.4%) 

16 

(9.8%) 

> 100  

Stage 2 HT 

37 

(9.1%) 

31 

(12.8%) 

6 

(3.6%) 

HT: Hypertension 

 

 Total Male Female Statistical 

test * 

Serum 

Cholesterol 

179.08 ± 39.4 

(402) 

183.07 ± 41.2 

(240) 

173.17 ± 35.9 

(162) 

Z-test 

p =0.0133 

S 
†
 

LDL-C 109.5 ± 33.9 

(385) 

109.79 ± 35.4 

(225) 

109.08 ± 31.8 

(160) 

Z-test 

p=0.8404 

NS 
‡
 

HDL-C 39.61 ± 6.1 

(401) 

38.80 ± 6.04 

(238) 

40.79 ± 6.03 

(163) 

Z-test 

p =0.0013 

HS 
§
 

HDL-C  < 40 mg% for males 

               <50 mg% for females 

(130) (159) Chi-square 

p = <0.001 

HS HDL-C  ≥ 40 mg% for males 

               ≥ 50mg% for females 

(108) (4) 

TG 153.9 ±103.26 177.6 ± 115.2 118.8 ± 69.2 Z-test 

p <0.001 

HS 

TG <150 (126) (129) Chi square 

P = < 0.001 

HS 
TG >150 (115) (34) 

VLDL 28.15±14.62 

(385) 

31.7 ± 15.12 

(226) 

23.1 ± 12.25 

(159) 

Z-test 

P < 0.001 

HS 

FBG 91.03 ± 23.75 93.40 ± 27.19 87.52 ± 16.9 Z-test 

p =0.0143 

HS 

* Statistical analysis for differences between males and females 

† S Significant at p< 0.05,  ‡ NS Not significant , § HS Highly significant 

Number of individuals in parenthesis, values in mg % 

LDL-C Low Density Lipoprotein Cholesterol, HDL-C High Density lipoprotein Cholesterol, 

TG Triglycerides, VLDL Very Low Density Cholesterol 
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128.47±14.59 mmHg in males, 120.58±13.82 mmHg 

in females, Z-test , t=5.5039, p<0.001), (DBP 

85.41±10.3 mmHg in males, 79.20±8.29 mmHg in 

females, Z-test, t =6.698, p<0.001). The sub-grouping 

of the data based on the JNC-7 criterion14 is 

represented in Table 3.  

The majority in both sexes had prehypertension while 

hypertension was present in a higher percentage of 

males. 

Lipid profile and fasting blood glucose:  

The lipid profile and fasting blood glucose is 

presented in Table 4. 

The mean total cholesterol for males was significantly 

higher than females while there were no significant 

gender differences in the low-density lipoprotein 

cholesterol (LDL-C). The mean high density 

lipoprotein cholesterol (HDL-C) was below 40 mg%. 

The mean value for HDL-C in males was significantly 

lower than in females. However, when the HDL-C 

were based on the cut-off values of 40 mg% for males 

and 50 mg% for females, a significantly higher 

percentage of females had HDL-C below the gender 

based cut-off value. The mean serum triglyceride 

levels for males was higher while for females it was 

lower than 150 mg% and the difference was highly 

significant statistically. The TG values were higher 

than 150 mg% in 47.7% of males and 20.8% females. 

The mean fasting blood glucose (FBS) values were 

below 100 mg% for the total population as well as in 

males and females, respectively. 

Normal electrocardiograms were present in 300 

subjects. Non-specific ST-T changes were observed in 

39, left ventricular hypertrophy in 18, sinus rhythm 

and rate abnormality (arrhythmia, tachycardia and 

bradycardia) in 12, early repolarization in 11, right 

bundle branch block in ten, left axis deviation in five , 

ischemic changes in four, low voltage and short PR 

interval in two each and first degree heart block in 

one. 

Preexisting medical problems were reported by 82 

(20.3%) subjects  and included hypertension (22), 

spondylitis(11), bronchial asthma(9), diabetes mellitus

(7), hypothyroidism(6), renal stones(3), rheumatic 

heart disease(2), hyperuricemia(2), coronary artery 

disease(2), migraine(2), gynaecologic problems(2), 

liver disease(2), gallstones(2), rheumatologic 

problems(2), cerebrovascular accident (1), ulcerative 

colitis(1).  

Majority(93.5%) of the subjects were married. A 

family history of cardiovascular disease in a first 

degree relative was present in 36.9% males and 52.7% 

females.  

Personal habits and diet:  

None of the female subjects were smokers or drank 

alcohol. A history of smoking and alcohol intake was 

present in 19.9% and 41.4% of the males, 

respectively. Of the smokers, 43.7% smoked daily 

while of those who consumed alcohol, the majority 

(74%) did not take alcohol more than once a week. 

Vegetarianism was present in 69.8% of the subjects of 

whom 71.6% consumed vegetables 2-3 times per day. 

Daily intake of fresh fruit was observed in 36.9%. 

Physical activity:  

The physical activity of the subjects was calculated 

from the self reporting of the frequency, duration, type 

of exercise and an estimation of whether they were 

participating in moderate or vigorous exercise and 

duration per week is depicted in Table 5.  
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Participating in 

physical activity 

Moderate exercise <150 

minutes or 

Vigorous exercise <75 minutes  

(per week) 

Moderate exercise >150 

minutes or 

Vigorous exercise >75 minutes  

(per week) 

Males (n=170) 100 (58.8%) 70 (41.1%) 

Females(n=109) 64 (58.7%) 45 (41.2%) 

Total   279 164 (58.7%) 115 (41.2%) 

 

Table 5: Estimated physical activity15  



 

 

Males (70.5%) and females (66.8%) participated in 

some physical activity.  41.2% of those engaged in 

physical activity or 28.46% of the total population was 

exercising to the level recommended for adults by the 

British Association of Sport and Exercise Sciences15. 

Sleep, emotional state and stress: The majority 

(78.3%) of the population slept for 6-8 hours daily. 

47% of the male and 65% of the females tended to get 

angry easily. 10% males and 25% females expressed 

worry most of the time. 82% males and 70.4% females 

opined that they strived for perfection in their work 

while 17.3% males and 9.2% females observed the 

workplace to be stressful. 

Distance of Workplace, Mode of travel, Duty hours 

and Type of Duty:  

50.2% lived within 5 kilometers of their place of work 

and 77.4% traveled by a motorized vehicle (car, 

scooter, official vehicle or bus). The duty hours for the 

majority (72.3%) were 6-8 hours.  9.3% worked for 

less than 6 hours and 18.3% for more than 8 hours per 

day. Only 19.9% had duties which required standing 

or walking while 80% had sedentary desk jobs.  

Discussion: 

Workplace screening for risk factors in employees is 

directly related to their long-term performance in an 

organization16. CAD results in burgeoning medical 

costs which can be reduced by promotion of healthy 

behaviour17. In 2000, cardiovascular mortality 

accounted for 31.7% of all deaths in India with 52% of 

them occurring below the age of seventy years18.  As 

CVD manifests 10 years earlier in India and other 

South Asian countries the present study targeted the 

30-45 year old employees to evaluate the prevalence 

of CVD risk factors in various establishments of the 

modern Indian city of Chandigarh.  

In the present study the male: female ratio was 1.47:1 

and the mean age was similar in both sexes. About one 

in five males were current or past smokers and while 

69% participated in some physical activity, a much 

lower percentage were exercising to the recommended 

levels15. Different responses were observed regarding 

workplace stress, worry, anger and a desire for 

perfection and a majority of the subjects slept for an 

adequate duration. Vegetarianism was common but 

fruit consumption was low. The mean BMI was 

similar in both sexes and indicated that the population 

was overweight or obese. More than half the males 

and females had a waist circumference higher than the 

gender cut-off values for South Asians. Hypertension 

was more common in males and the majority of the 

population had blood pressure values in the pre-

hypertensive range. Males had significantly higher 

mean total cholesterol and serum triglyceride levels 

than females. While the serum cholesterol values were 

within the acceptable range in both sexes, the mean 

serum triglyceride levels in males were above 150 

mg%. Both sexes had low gender based values for 

HDL-Cholesterol (HDL-C) with 54.6% males and 

97.5% females having HDL-C below 40 mg% and 50 

mg% respectively. The mean LDL-Cholesterol in the 

present study was within acceptable limits and did not 

have any gender differences. While the fasting blood 

glucose values were significantly higher in males, the 

mean values in both sexes were below 100 mg%. 

Cardiovascular risk factors have been evaluated in the 

general population and in specific groups, including 

employees. Recent Indian studies on cardiovascular 

risk include those from urban Jaipur6, urban, peri-

urban and rural Haryana19 and young adults from 

Mumbai20. They have also been addressed in a study 

from urban Mexico21 and in a pilot study from 

Nepal22. Many studies on employees’ cardiovascular 

health have included only male subjects as in Chennai 

industrial workers study7, policemen9, North and 

South Indian industry workers23,24, and from Europe 

(France and Sweden)25 while other studies on 

physicians8, professionals and office workers26, 

hospital employees27, public service employees28, and 

manufacturing company employees29 respectively 

have included subjects from both sexes. The mean age 

of subjects ranged from 39-44.3 years in some studies 
7-9, 26. Males reported current or past smoking in 22%-

36% and alcohol intake in 31.1%-58.7% in different 

studies7-9,23,26. None of the females from Aligarh 

Muslim University were smokers30 while 0.9% and 

7% female office goers in Thailand26 were smokers or 

consumed alcohol at some time. Tobacco use in any 

form was observed in 0.5% females from an Industrial 

population of southern India31. In the general 

population tobacco use was observed in 37.6% males 

and 11.6% females which are higher than the present 

study6. While 89.2% industrial workers from Chennai 

participated in moderate and heavy physical activity7, 

45.2% male and 61.4% female workers in Thailand 
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did not exercise26. Physical inactivity was observed in 

37.8% of the general population6 and 37.1-56.7% 

South Asians in United Kingdom did not participate in 

any physical activity32. By an occupational stress 

index, stress was present in 53.3% police personnel in 

35-45 years of age33. Industrial workers7 had a median 

intake of fruit and vegetables of 3.3 serving per day 

while a review of the Interheart study reported that 

South Asians have a lower intake of vegetables and 

fruits compared to other ethnic groups34. Of the 

sedentary Australian workers, 70% and 86% did not 

meet the recommended guidelines for fruit and 

vegetable intake, respectively35. The mean BMI of 

Indian office executives36 was 25.2 ± 3.9 kg/m2, while 

for professionals from Thailand26  it was 24.5 ± 3.4 

kg/m2 for males and 22.8 ± 3.8 kg/m2 for females. 

43.2% of the male Industrial population 7, 60.7% of 

the urban population from Jaipur6   and 71.9% of the 

urban population from Mexico were overweight or 

obese 21. 43%-50% male industrial workers 7,23  had a 

waist circumference over 90 cm.  

In studies from India, 27.2% - 36.4% professionals 

and workers7,8,36 had hypertension. Similarly, 37.3% 

of the general population from Jaipur6 and 26.5% of 

urban Mexicans21 had hypertension. Prehypertension 

was observed in 39.8-44% in different industrial 

workers 7,23.  The mean total cholesterol values ranged 

from 183.6 - 186.3 mg% in different studies 7,9,36, 

which were similar to those obtained in the present 

study for males. Gender related differences in TG 

values were observed in employees from Thailand 26 

and young Indians20 where the mean TG values for 

males were 152.2 ± 112.3 mg% and 162.88 ± 99 mg% 

and for females the values were 95.8 ± 58.3 mg% and 

107.08 ± 64.6 mg%, respectively. The serum 

triglyceride levels of 177.6 ± 116 mg% in one study9  

were similar to that for males in the present study. The 

study from Thailand26 reported higher HDL-C values 

of 51.7 ± 12.7 mg% and 62.6 ± 14.5 mg% for males 

and  females respectively, while the mean HDL-C 

values in males from various Indian studies 8,9,20  

ranged from 37.34 ± 8.22 mg% to 44 ± 9 mg% while 

for females 8, 20  they were 44 ± 22 mg% and 44.58 ± 

10.75 mg%. LDL-C values in different studies ranged 

from 106.9 ± 38.4 mg%, to 118.03 ± 35.9 mg% 8,9,20  

and were comparable to the values obtained in the 

present study. Fasting blood glucose values were 

slightly higher than those observed in the present 

study and mean values ranged from 100.9 ± 25.4 mg% 

to 120.7 ± 49.9 mg% 8, 20, 36. 

The present study on a group of employees from 

Chandigarh aged 30-45 years revealed that more than 

half of this population was overweight and had a 

higher waist circumference than acceptable. A 

significantly higher percentage of females had HDL-

Cholesterol values below desirable limits while a 

significantly higher percentage of males had TG 

values over 150 mg%. A higher percentage of males 

had pre-hypertension and hypertension. All these 

parameters suggest that young employees are at risk of 

the metabolic syndrome. These trends are similar to 

the data from the NHANES III 37 wherein a higher 

waist circumference and lower HDL-C values 

predominated in females while more men had 

hypertension and hypertriglyceridemia. Our data, 

therefore, identifies the emerging metabolic syndrome 

in a group of young employees working in a modern 

Indian city.  Differences from other studies are related 

to the inclusion criteria, with some studies including 

only male employees, others including employees and 

their families; different age range; socio-economic and 

religious differences in habits like vegetarianism, 

tobacco use and alcohol consumption. Women are 

becoming a major component of the workforce but 

their representation in various studies is lower, 

indicating a necessity to have more studies on the 

female employees. 

The drawbacks of the present study are that the data 

are derived from a relatively small population; the 

physical activity assessment was based on the 

qualitative information of the questionnaire and stress 

was not evaluated by a standard questionnaire so 

direct comparisons with other studies cannot be 

inferred. Evaluation of highly-sensitive C reactive 

protein (hs-CRP) would have added more information 

but could not be estimated within the project budget. 

However, the research team was able to interact with 

many employees through this study and conveyed 

important cardiovascular risk reduction interventions 

to a large segment of the workforce.  

This study adds to the existing knowledge on 

cardiovascular risk in India and especially among the 

young working population which seem to reflect the 
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trends in the global community. Cardiovascular risk 

assessment in all categories of employees should be 

conducted regularly and early intervention will pay 

rich long-term dividends for the individuals, their 

families and the organizations.  
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Abstract 

Background: Stevens-Johnson syndrome can be caused by a variety of drugs. It is a severe form of 

systemic adverse effect of drugs. Mortality rate is very high. Here we have described three cases to 

evaluate the causality, cause and management of this syndrome. 
Methods: Three cases were selected from the ADR reports. The full details of the cases were collected 

and the treating physician was consulted. We established causality using Naranjo scale and classified the 

cases based on severity and resolution of ADR.  

Observations: The cases presented the mild to severe symptomatology of Stevens-Johnson syndrome. 

The suspected offending agent was antimicrobial in all the cases. Two cases resolved with supportive 

treatment and one worsened due to already existing morbid conditions.  

Conclusion: Timely detection and management of this severe form of systemic reaction is very 

important. Although mortality is high, earlier the suspected agent is withdrawn and supportive treatment 

started, prognosis can improve 

Mattu Annie, Badyal Dinesh K, Kanish Bimal 

Department of Pharmacology, Christian Medical College, Ludhiana 

Stevens-Johnson Syndrome (SJS) is named after 

Albert Mason Stevens and Frank Chambliss Johnson, 

American pediatricians who jointly published a 

description of the disorder in the American Journal of 

Diseases of Children in 1922.1 It is a rare condition, 

with a reported incidence of around 2.6 to 6.1 cases 

per million people per year. In the United States, there 

are about 300 new diagnoses per year.2 The condition 

is more common in adults than in children. Women 

are affected more often than men, with cases occurring 

at a two to one (2:1) ratio.3 

Although Stevens–Johnson Syndrome can be caused 

by viral infections, malignancies, or severe allergic 

reactions to medication, the leading cause appears to 

be the use of antibiotics and sulfa drugs.4  

Allopurinol, valproate, levofloxacin, diclofenac,          

etravirine, isotretinoin, fluconazole, 

valdecoxib, sitagliptin, oseltamivir, penicillins, barbitu

rates,sulfonamides, phenytoin, azithromycin, oxcarbaz

epine, zonisamide, modafinil, lamotrigine, nevirapine, 

pyrimethamine, ibuprofen, ethosuximide, carbamazepi

ne, bupropion, telaprevir, and nystatin are known to 

cause SJS.5,6,8 

Non-steroidal anti-inflammatory drugs are a rare cause 

of SJS in adults; the risk is higher for older patients, 

women and those initiating treatment.1 Typically, the 

symptoms of drug-induced SJS arise within a week of 

starting the medication. People with systemic lupus 

erythematosus or HIV infections are more susceptible 

to drug-induced SJS.2 

Stevens-Johnson syndrome usually begins with fever, 

sore throat, and fatigue, which is misdiagnosed and 

usually treated with antibiotics. Ulcers and other 

lesions begin to appear in the mucous membranes, 

almost always in the mouth and lips but also in the 

genital and anal regions. Those in the mouth are 

usually extremely painful and reduce the patient's 

ability to eat or drink. Conjunctivitis of the eyes 

occurs in about 30% of children who develop SJS. A 

rash of round lesions about an inch across arises on 
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the face, trunk, arms and legs, and soles of the feet, 

but usually not on the scalp.2 SJS constitutes a 

dermatological emergency. All medications should be 

discontinued, particularly those known to cause SJS 

reactions.  

Patients with documented mycoplasma infections can 

be treated with oral macrolide or oral doxycycline.2 

Initially, treatment is similar to that for patients with 

thermal burns, and continued care can only be 

supportive (e.g. intravenous 

fluids and nasogastric or parenteral feeding) and 

symptomatic (e.g., analgesic mouth rinse for mouth 

ulcer).  

SJS proper (with less than 10% of body surface area 

involved) has a mortality rate of around 5%. The risk 

for death can be estimated using the SCORTEN scale, 

which takes a number of prognostic indicators into 

account.7 Other outcomes include organ damage/

failure, cornea scratching, and blindness.9 

In the following case series we present three such 

cases of drug induced SJS from our hospital.  

Case 1 

A female, 57 years old,  known case of severe Mitral 

stenosis underwent Mitral valve replacement at our 

hospital. One week following surgery she developed 

sepsis and according to the blood culture sensitivity 

report she was started on Inj. Meropenem 500mg 8 

hourly. After receiving 2 doses of this antibiotic she 

developed erythematous, macular, blanching rash on 

the trunk which gradually became generalized. This 

was associated with reticulate purpura and petechiae 

scattered all over the body. Soon she developed 

painful ulcers in the mouth. The antibiotic was 

withdrawn and patient was started on symptomatic 

and supportive care in the intensive care unit. Her 

blood counts rose steadily inspite of this. Her blood 

reports from the first week of hospital stay read as: 

platelets 7000/mm3, total leucocyte count (TLC) 

93000/mm3, hemoglobin 6 gm% . In the second week 

her hepatic transaminases were SGOT 5314 IU/L, 

SGPT 3446IU/L, serum total bilirubin 12.6mg/dl and 

direct bilirubin 10.3mg/dl, serum creatinine 6.7mg/dl 

with a serum potassium of 6.4mmol/l. Patient was 

hemodialysed several times but her multiorgan 

dysfunction kept worsening. In the third week she had 

a cardiac arrest from which she could not be revived. 

The Adverse drug reaction (ADR) was reported. 

Naranjo score was applied for the causality assessment 

and it was reported as a probable ADR of Inj. 

Meropenem. There was no past personal or family 

history of such a reaction in the patient. 

Case 2 

A 21 years old female patient was prescribed tablet 

Amoxycillin+Clavulinic acid (250+125 mg) twice a 

day for 5 days for upper respiratory infection. Along 

with tablet Paracetamol was prescribed 6 hourly for 2 

days and as and when required basis thereafter. Two 

days after taking the antibiotic she developed bullous 

lesions around the neck, spreading to the entire body. 

Also there was oral ulceration and thick discharge 

from the eyes. The patient was brought to the casualty 

and was admitted in the intensive care unit. Her blood 

reports were: hemoglobin 8.8%, TLC 2100/mm3, 

platelets 209000/mm3. Her blood film showed 

leucopenia with neutropenia. Patient was closely 

monitored by the dermatology team. The antibiotic 

was withdrawn. Nasogastric tube was inserted and NG 

feeds were initiated. Symptomatic and supportive 

treatment was given. Over the next 3 weeks the patient 

recovered and was discharged in a satisfactory 

condition. On discharge she was told not to take this 

antibiotic again as she is hypersensitive to it. The 

Adverse drug reaction was reported. Naranjo score 

was applied for the causality assessment and it was 

reported as a probable ADR of tablet Amoxycillin 

+Clavulinic acid. ADR was of severe type. There was 

no past personal or family history of such a reaction in 

the patient. 

Case 3 

A 45 years old male patient, a known case of 

hypertention and diabetes mellitus type-2 was  

apparently well till he  took some homeopathic 

preparation for treatment of acne vulgaris of recent 

origin. One week later he presented to the 

dermatology OPD with erythematous rash all over the 

body. The patient was admitted and started on Inj. 

Clindamycin 600mg intravenous once a day. But the 

next day his lesions increased and general condition 
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worsened. He developed a maculopapular rash all over 

the body associated with oral mucosal ulceration and 

stinging sensation in the eyes. The patient was febrile.  

All medications were stopped except for his diabetes 

and hypertension medications. Patient received 

symptomatic and supportive treatment in the intensive 

care unit. Good ocular and oral care was ensured. 

Close supervision of treatment under the dermatology 

team combined with regular follow up by 

ophthalmology and otorhinolaryngology teams 

ensured a good recovery over the next 2 weeks. The 

ADR was reported. Naranjo score was applied for the 

causality assessment and it was reported as a probable 

ADR of Inj. Clindamycin. ADR was severe in nature. 

There was no past personal or family history of such a 

reaction in the patient. 

Summary: In a survival analysis of a cohort of patients 

with either Stevens-Johnson syndrome or toxic 

epidermal necrolysis, it was reported that the severity 

of the cutaneous reaction causing either of these 

disorders was a risk factor for mortality, but only 

during the first 90 days following reaction onset. The 

investigators also found that serious comorbidities and 

age were risk factors for mortality after 90 days, but 

not beyond 1 year, past reaction onset. The mortality 

rate among patients was 10%.10 Antibiotics remain the 

most common cause of drug induced SJS. In all the 3 

cases discussed here antibiotic was the offending drug. 

In 2 out of 3 cases the reaction abated after the drug 

was withdrawn. There was one mortality where the 

patient succumbed due to the already existing sepsis 

and the reaction. 
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Abstract  
ADR reporting contributes to the development of national ADR database. However if the reporting is 

non-existence, then the availability of evidence against drugs will be very poor. The same has been 

highlighted as the revoke of ban on the controversial drugs nimesulide and phenylpropanolamine. 

Absence of ADRs in Indian populations, where these drugs have been used for decades, led to revoke 

of ban.  Hence, we need to think about the urgency of ADR database in Indian population as well as 

generalizability of ADR data. 
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Department of Pharmacology, Christian Medical College, Ludhiana-141008, India 
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Nimesulide and Phenylpropanolamine: Ban Revoked 

A landmark study described ADRs to be the 4th-6th 

largest cause of deaths in the USA and ADRs are 

estimated to cause 3-7% of all hospital admissions. 

More than half of these ADRs are not recognized by 

the physicians on admission and ADRs may be 

responsible for death of 15 of 1000 patients admitted.1 

However, underreporting of adverse drug reactions 

(ADR) is a major problem in therapeutics throughout 

the world. ADR reporting rate is just 1% in India as 

compared to world rate of 5%.2-3 Even, investigators 

in pharmacovigilance centre in India experienced a 

very poor reporting of ADRs.4 India has large number 

of qualified doctors, hospitals and is the fourth largest 

producer of pharmaceuticals in the world. It is 

emerging as an important clinical trial hub in the 

world leading to many new drugs being introduced in 

our country.5,6  

 These figures represents a serious issue of drug safety 

even in countries having a reasonable ADR 

monitoring system.1,7 To add on to these concerns, the 

existing scenario of poor reporting and exposure to 

many new drugs may be a huge threat to the people in 

our country.   

The example of revoking the ban on the drugs in 

absence of reported ADRs in that country’s 

populations, has raised many questions. Is the 

population in a particular country resistant to ADRs? 

or the data generated in other studies in other 

populations is not reliable for safety studies, even 

when the same data is acceptable for efficacy studies. 

The classical example of nimesulide and 

phenylpropanolamine which are withdrawn in other 

parts of the world due to ADRs are available in our 

country. Both nimesulide and PPA are non-

prescription drugs and sold over the counter. 

Nimesulide has been in controversy for a long time as 

number of countries did not allow its marketing and in 

others it was withdrawn or banned. It was never 

marketed in USA and Australia. In South East Asia 

the drug has variable regulatory status. For example, 

in Thailand, only the tablet form of the drug is 

available; the suspension form was voluntarily 

withdrawn.7 The health ministry had banned 

(February, 2011) sale of anti-inflammatory drug 

nimesulide for use in children below 12 years of age 

and decongestant formulation PPA used in cough 

syrups due to their adverse effects on human health, 

including liver toxicity.8,9 These drugs were put under 

review last year due to concerns over their serious side 

effects. These drugs were considered to have certain 

risks to human beings and safer alternatives of the 

drugs are available.  

Experts at that time, however, said that the ban has 

come too late. It is because the worth of nimesulide is 

less than rupess 20 crore of India's  rupees 50,000-

crore pharma market. The effective ban should  

benefits people and this can be done by  banning 
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nimesulide tablets, which accounts for 99% of the 

rupees 300 crore nimesulide market. Apart from India, 

nimesulide is marketed in 49 other countries 

worldwide, including Italy, France, Portugal, Greece, 

Switzerland, Belgium, Mexico and Brazil.8 In India, 

nimesulide tablets are routinely prescribed for 

inflammation, pain and fever because they have a 

longer-lasting effect. Unlike paracetamol, which 

usually acts for 4-6 hours, nimesulide brings down 

pain and fever for 12-18 hours. However, the side 

effects include liver damage. The World Health 

Organization recommends paracetamol, which  should 

be the first drug of choice for fever, followed by 

ibuprofen. 

The ban was challenged by makers. However,  Court 

revoked ban after listening to the arguments that there 

are no reported ADRs to these drugs in India.10  

Hence, we need urgently national ADRs database 

which can serve as an evidence to support the claims 

for restricting drugs with ADRs in Indian market. 

Instead of depending on western data, our ADR 

database may facilitate action on drugs which cause 

severe adverse reactions in our population. One way to 

achieve this is by targeted spontaneous ADR reporting 

as advocated by World Health Organization.11  

Hence, there is an immense need to improve the 

pharmacovigilance system to protect the Indian 

population from potential harm that may be caused by 

some of the new drugs. The stakeholders like 

prescribing physicians, consultants, nurses, 

pharmacists and pharmacologists can actively 

contribute to this cause. One of the major hurdles is 

the understanding and cooperation between different 

disciplines and also the fear of reporting ADRs. 
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Table 1. List of important drugs approved in 2012 

Source: http://cdsco.nic.in/listofdrugapprovedmain.html 

 

Name Of Drug Indication 

Degarelix for Injection 80mg / 120mg per 

vial 

For the treatment of adult patients with advanced 

hormone dependent prostate cancer. 

Linagliptin film coated Tablet 5mg 

 

As an adjunct to diet and exercise to improve glycemic 

control in adults with type 2 diabetes mellitus.  

Eribulin mesylate solution for injection 

0.88mg / 2ml vial 

                          

For the treatment of patients with locally advanced  or 

metastatic breast cancer who have progressed after at 

least two chemotherapeutic  regimens for advanced 

disease. Prior therapy should have included an 

anthracycline and a taxane unless patients were not 

suitable for these treatments. 

Plerixafor Injection 20mg/ml 

In combination with Granulocyte Colony Stimulating 

Factor (G-CSF) to enhance mobilisation of  

hematopoietic stem cells to the peripheral blood for 

collection and subsequent autologous hematopoeitic 

stem cells transplantation in patients with non-Hodgkin’s 

lymphoma and multiple myeloma whose cells mobilise 

poorly. 

Ondansetron Hydrochloride Mouth Melting 

Strips 4mg 

For chemotherapeutic induced nausea and vomiting 

Ulinastatin for Injection 50000 IU / 100000 

IU 
For the treatment of severe sepsis. 

Silodosin Tablets 4mg For the treatment of signs and symptoms of benign 

prostatic hyperplasia (BPH) in adults only 

Blonanserin Tablet 2mg/4mg/8mg 
For the treatment of Schizophrenia in adult patients 

when first line treatment is ineffective. 
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Table 2. List of drugs approved (continued from table 1) 

 

Name Of Drug Indication 

Etravirine Tablet 100mg  

In combination with other antiretroviral agents for HIV-

1 infection in antiretroviral treatment-experienced adult 

patients who have evidence of viral replication and HIV-

1 strains resistant to an NNRTI and other antiretroviral 

agents. 

Ticagrelor Tablet 90mg 

For the prevention of thrombiotic events (cardiovascular 

death, myocardial infarction and stroke) in patients with 

Acute coronary syndromes (ACS) unstable angina, non 

ST elevation Myocardial infarction (STEMI)  

Apixaban Tablets 2.5mg 

 

Prevention of venous thromboembolic events (VTE) in 

adult patients who have undergone elective hip or knee 

replacement surgery. 

Conivaptan Hydrochloride Injection 

20mg/4ml. 

For the treatment of euvolemic  hyponatremia (e.g. the 

syndrome of inappropriate secretion of antidiuretic 

hormone, or in the setting  of hypothyroidism, adrenal 

insufficiency, pulmonary disorders, etc.) in hospitalized 

patients. 

Colesevelam Hydrochloride Tablets 625mg 

& Sachets  for oral suspension 

3.75gm/1.875gm. 

Indicated as an adjunct to diet and exercise to reduce 

elevated LDL-C in adults with primary hyperlipidemia 

as monotherapy or in combination with statins. 

Indicated as an adjunct to diet and exercise to improve 

glycemic control in adults with type 2 diabetes mellitus. 

Tolvaptan Tablets 15/30mg 

For the treatment of clinically significant hypervolemic 

and euvolemic hyponatremia [serum sodium < 

125mEq/L or less marked hyponatremia that is 

symptomatic and has resisted correction with fluid 

restriction], including patients with heart failure, 

cirhossis, and syndrome of inappropriate antidiuretic 

hormone (SIADH). 

Agomelatine Tablets 25mg 
For the treatment of major depression in adult patients 

aged 18 – 65 years only with normal liver functions. 
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Table 3. List of drugs approved (continued from table 2) 

 

Name Of Drug Indication 

Almotriptan Tablet 6.25mg/12.5mg 

For acute treatment of migraine attacks with a history of 

migraine with or without aura in adults. 

 

Flupirtine Maleate Sustained Release Tablets 

400mg 

For the treatment of acute and chronic pain, i.e. for 

painful increased muscle tone of the posture and motor 

muscle, Primary Headache, tumor pain, Dysmenorrhea 

and pain after Traumatology/Orthopedic Operations and 

injuries 

Lacosamide Injection 10mg/ml As an adjunctive treatment of partial onset seizures in 

patients>17 years of age. 

Vemurafenib Tablet 240mg 

For the treatment of patients with unresectable or 

metastatic melanoma with BRAFV600E mutation as 

detected by an FDA-approved test. 

Pitavastatin Tablet 4mg An  adjunctive therapy to diet to reduce elevated total 

cholesterol, LDL-C, apolipoprotein B (Apo B), 

triglyceride TG and to increase high-density lipoprotein 

cholesterol (HDL-C) in patients with primary 

hyperlipidemia or mixed dyslipidemia. 

Pemetrexed Disodium  500mg/100mg 

Powder for Injection 

As monotherapy for the maintenance treatment of locally 

advanced or metastatic non-small cell lung cancer other 

than predominantly squamous cell histology in patients 

whose disease has to progressed immediately following 

platinum based chemotherapy. 

Tacrolimus Capsules 0.25mg For the prophylaxis of organ rejection in patients 

receiving allogeneic liver or kidney transplant. 

Megestrol Acetate Oral Suspension 400mg 

per 10ml (10 & 20mg Sachet) 

For the treatment of anorexia, cachexia, or an 

unexplained, significant weight loss in patients with a 

diagnosis of cancer or acquired immunodeficiency 

syndrome (AIDS) 

Sildenafil Citrate Injection 0.8mg/ml For the treatment of pulmonary arterial hypertension 

(PAH) (WHO Group-1) to improve exercise ability and 

delay clinical worsening. 
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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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Medical Council of India (MCI) Nodal Center for Faculty Development 

Christian Medical College, Ludhiana 141008 
 

10th Basic Course in Medical Education Technology 

28th Feb-2nd March, 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 14 th Feb, 2013. Participants will be accepted 

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

representation.  

The course follows the curriculum approved by Medical Council of India. Certificate of 

participation is issued to full time participants only.  

Please send individual DDs as the DDs of those participants who are not selected will be 

returned back. Applications without DDs will not be entertained and no communication will 

be sent regarding that. The registration form and DD can be sent by registered/speed post 

only to:  

1. Dr. Tejinder Singh, Convener, Professor of Pediatrics, Christian Medical College, Ludhiana 

141008                                                                   Tel 9815400048  

Dr. Dinesh Badyal, Co-convener, Professor and Head of Pharmacology, Christian Medical 
College, Ludhiana, 141008                                           Tel 9815333776  
 
 

 

Dr. Dinesh Badyal                                                       Dr. Tejinder Singh     

 

 
For more information and registration form go to our website: https://sites.google.com/
site/mcinodalcmc/ 
Email: cmclfaimer@gmail.com,       cmclfaimer2@gmail.com 

 

 

Registration form (attached) should be sent through the Principal only. Direct mailings will 

be returned to sender by ordinary post. Full time participation is a must to qualify for the 

certificate of participation  

https://sites.google.com/site/mcinodalcmc/
https://sites.google.com/site/mcinodalcmc/
mailto:cmclfaimer@gmail.com
mailto:cmclfaimer2@gmail.com
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