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Editorial
Dear Readers,

Greetings of the season!

As we all know, community pharmacy is the last and important point of contact for the patients and hence is a 

good medium through which patient awareness can be brought about regarding rational use of medications.

Although community pharmacists are still traders in most parts of our country, there are atleast few of them 

who are providing patient care services like patient counseling and drug information.

ADR monitoring has been initiated and carried out by few community pharmacies in India.

Any change in the system can be brought about by public awareness and change of regulations. Since, 

creating public awareness is in our hands, our PG students can take up projects in community settings, so 

that patient community will be made aware of the concept of pharmacovigilance, drug interactions and so 

on.

By the time this issue reaches your hands, some of you might have returned just after attending FIP, 

Hyderabad, the world congress, a mega event this time organized in our country. You can share your 

experience of FIP and benefits of attending FIP congress through “letter to editor”.

With APTI convention also coming up in October, it is a good opportunity for academic researchers to 

interact with the other co-researchers. ijopp will also be giving best paper award for two articles published 

one each in the area of clinical pharmacy and community pharmacy for the year 2010. For the details of the 

winners, do attend the APTI convention and await the release of next issue of ijopp!

With warm regards,

Dr. Shobha Rani R Hiremath

Indian Journal of Pharmacy Practice



A B S T R A C T

Malaria and TB are two of the key diseases being targeted for prevention and eradication by United Nation's MDGs. Prevalence of these 

diseases in India has a strong impact on overall prevalence of these diseases worldwide; India contributes to around 30% of TB cases

and around 74% of malaria cases are reported from south east Asia with India being the most populous in this region. These diseases have been 

the target of domestic and international heath initiatives since a long time and the positive impacts of these initiatives are reflected

in the decrease of prevalence rates in these diseases. However, new challenges are also being faced in form of drug resistant strains, lack of 

access to some vulnerable populations and possible inaccuracies in reporting and measurement of prevalence data and

effectiveness of previous campaigns. This study reviews the health initiatives and the environment in which these initiatives are executed, 

analyses the results and data from these campaigns, and provides recommendations for future initiatives in light of the observations from these 

analysis.

Keywords: malaria, TB, DOTS, MDGs, India.  
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BACKGROUND

Along with HIV/AIDS, MDG 6 also aims to halt and reverse 

the incidence of malaria and other major diseases (esp. 

Tuberculosis) by 2015.

Malaria:

Malaria is endemic to India, and anti-malaria programs have 
1been implemented throughout the country since 1953 .  Over 

the past half a century, management and containment of 
1,2malaria has improved rapidly . The indicators selected to 

measure this target were measuring the prevalence and death 

rates linked to malaria and % of people in malaria risk areas 
3,4,5using malaria prevention and treatment measures . 

Past measures:

Also, according to the 2005 MDG Report, the annual parasite 

incidence per 1,000 persons has decreased from 2.57 in 1990 

to 1.75 in 2004.  Although the incidence went down, the 

deaths increased from 353 in 1990 to 943 in 2004, and the 

death per 100,000 in the population also increased from 0.05 

to 0.09. One possible explanation is that strains of the 

plasmodium have become resistant to Chloroquine, the drug 
6,7of choice to treat patients with malaria .  In one study 

conducted in 1996, the researchers found that P. Vivax did not 

respond at all to Chloroquine. Additionally, P. Falciparum is 
1now Chloroquine resistant . This corresponded with an 

increase in both the incidence rates and deaths, with the 

incidence reaching as high as 3.48, and deaths reaching 1,151, 

between 1995 and 1996.  It appears that the drug resistant 

form had huge consequences on treatment, incidence, and 

mortality.  However, since 1995, new prevention and 
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treatment methods have been developed, and the overall cases 

have decreased from 3.03 million to 1.48 million. According 

to the WHO, the number of the malaria cases might be under 

represented with an actual of about 11 to 15 million cases 

representing almost 74% of the total malaria cases in South 

east Asia region. According to a recently developed map 

based research named “Malaria Atlas Project” in 2007, the 

malaria cases could range from 31 to 187 million cases.   In 

the past 60 years, several malaria control and eradication 

programs have been developed. These programs were very 

successful post independence era during the 1950s. Even 

though, India has been a major contributor towards malaria 

control, it does not have effective measures of tracking the 
8,9,10,11,12disease . 

Donor role:

There are many organizations that donate money to combat 

Malaria worldwide, however, major organizations that work 

specifically in India include the Global Fund, UNICEF, and 

the Bill and Melinda Gates Foundation.  Many of the malaria 

programs would not be sustainable without the support these 

organizations. 

Major challenges:

With the emergence of Falciparum malaria, chloroquine is no 

longer effective in combating malaria. Newer class of anti 

malarial drug combinations like Mefloquine and Artemisinin 

are now recommended as the conventional treatment therapy. 

However, there is a looming fear that once the malaria 

becomes resistant to Artemisinin, there might be a need to 

develop yet newer anti malarial drugs. Besides, the newer 

drugs like Artemisinin are about 20-30 times more expensive 

than chloroquine. Also, development of resistance to DDT as 

a means to control malaria infection poses a hurdle as well. 

Another challenge is the emergence of specific “ecotypes” of 

malaria like urban and peri-urban malaria, irrigation malaria, 

forest malaria, migration malaria and tribal malaria. These 

“ecotypes” characterized by rudimentary conditions and 

massive seasonal migration, disproportionately affect the 

poor vulnerable marginalized populations like Adivasi people 

(tribal folk), seasonal migrant workers, agricultural laborers 

and peasants. Mortality and morbidity resulting due to 

Fig. 1: Number of malaria cases in India: 2005-2009
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Present measures:

India has already put in place ways to monitor the disease 

transmission, including passive surveillance in local clinics 

and other health centers where malaria treatment is sought.  

As of 2005, there were more than 39,000 locations that treat 

and monitor malaria infected patients.  Additionally, there are 

clear steps developed to give proper treatment and monitor 

the spread of malaria.  This includes quick prognosis of the 

disease via early case detection and prompt treatment 

(EDPT), vector control methods, early detection/ 

management of epidemics, increased education about 

malaria, and building stronger management/facilities for the 
1,2future.   The methods used to repel mosquitoes include 

1,3treated bed-nets, insecticidal spray, and chemical larvicide .  

However, according to the WHO's country report, the use of 

insecticide-treated bed-nets in rural areas is not beneficial.  

This was due to overcrowded beds and traditional beliefs 

surrounding sleeping practices.  The report also found 

positive traditional practices that tended to decrease the 

presence of mosquitoes in households including using leaves, 

herbs, cow dung, and body oils to repel the insect. In the 

current scenario, P.Falciparum is responsible for highest 

morbidity and mortality. Drug resistance to chloroquine and 

DDT which has been used on a routine basis is also posing an 

additional threat. The emergence of the resistant strains of 
 13,14malaria is resulting in recurrent focal out-breaks . 

Fig. 2: Incidence and death rate of malaria in India: 2005-2009
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Fig. 3: TB incidence, prevalence and death rate in India: 

finding from 1990-2008

Dengue infection further complicates the management of the 
8,11,14vector control program .  According to the 2005 India 

MDG Report, 95% of the country lives in areas were malaria 

is endemic, and some of those areas are extremely rural, hilly 

and difficult to access, if accessible at all. This has been a 

major health challenge in the past and will continue to be an 

issue in the future. Additionally, obstacles to educating rural 

communities exist due to lack of technology such as 

televisions and radios.  Other future issues include lack of 

early diagnosis, increasing and timely access to care, poorly 

informed healthcare practitioners, ineffective primary 

healthcare system and proper management of all vector 

breeding areas. Presence of structural barriers like 

displacement due to dam constructions, slum evictions, 

unplanned expansion of irrigation might lead to water 

logging, vector breeding, creation of new water bodies and 

increased risk of malaria in areas previously unaffected by the 
3,14,15,16, 17,18,19disease .

Recommendations:

Recommendations of where to focus future work include 

strengthening the strategies being used by the health system 

on multiple levels rather than focusing on one, focusing 

directly on the challenge of vector control in both urban and 

rural settings, and creating more effective educate methods 

for rural communities. Procurement of more effective and 

newer anti malarial drugs has become urgent in the wake of 

emergence of resistant strains causing malaria. Efficient 

healthcare system with adequate funding needs to be in place 

which enables early diagnosis and community based rational 
20,21,22,23treatment of malaria .  

Tuberculosis (TB):

According to the MDG report of 2005, tuberculosis (TB) was 

not monitored nationally before 2000, and only regional 

surveys were conducted.  As a result, there is limited data 

about TB between the 1990 and 2000. However, according to 

the MDG mid appraisal 2009 report, India accounts for the 

largest number of TB cases in the world amounting to about 

30% of the global TB burden. TB infects about 2 people every 

3 minutes and about 2 million people every year and accounts 

for about 4,00,000 annual deaths. The total number of patients 

suffering from pulmonary TB are estimated to be about 17 
24,25,26million . The indicators selected to measure this target 

were measuring using the directly observed treatment short 
3,27course (DOTS) . 

Past measures:

The National Tuberculosis Program which was introduced in 

1962 considered TB as a problem of suffering and integrated 

its treatment with the general health services. Hence the 

success of this multi sectoral program was largely based on 

the success on the general health system. The NTP could not 

achieve the targeted success due to more focus on other 

general public health programs like family planning and the 

immunization programs (8,14,28). Additionally, India began 

a trial run of DOTS implementation in 1993, and then began 
3implementing it fully in 1997 . More recently, the number of 

TB cases have decreased from these initial estimates. A more 

recent study conducted by Khatri & Freiden (2002) 

demonstrated the true success of DOT in India.  These 

researchers found that with the implementation of these new 

policies and measures in 1993 there have been standardized 

reporting methods, improved diagnosis techniques, and 
 29increased resources availability . Additionally, the program 

has increased the number of people who received treatment.  

For example, 3.4 million people were tested for TB, and about 

800,000 received treatment and had a high success rate.

Present measures:

The MDG country report for 2005 shows that 85 diagnosed 

TB cases were found per 100,000 prior to the year 2000, 

however, between the years of 2000 and 2005, this decreased 

to 75.  According the same report, India is currently using the 

DOTS program. Since the last 12 years, the Revised National 

Tuberculosis Control Program (RNTCP) has also been 

adopted. However, with the advent of 23 million new TB 

cases in the past 12 years, only 10 million cases are being 

treated under RNTCP.  The major reasons leading to this 

Patel I - India's Progress towards the health related Millennium Development Goals –Malaria and Tuberculosis
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under treatment are lack of awareness among the patients 

about the availability of services covered under the RNTCP, 

treatment diversion towards private sector, lack of access to 

information among physicians and lack of training among 

physicians leading to disparity in proper disease management 
8,14,30.

 Recommendations:

Multiple areas require focus in the future.  The increase in 

MDR and XDR TB can be attributed to improper prescription 

adherence on the part of patients; therefore, part of the focus 

should include education of the public about the importance 

of proper drug regimen. RNTCP also needs to provide easy 

and subsidized access to care for MDR-TB patients in order to 

prevent the patients from seeking unaffordable care from the 

private sector and preventing further emergence of the 

resistant MDR-TB or XDR-TB strains. HIV/AIDS is linked 

to TB which increases the overall disease burden. Even 

though the cure rates for TB are improving, many people are 

dying due to lack of access to high quality care and lack of 
8,10ART . Additionally, there needs to be better access to 

general healthcare, and general expansion of the program, 
31,32,33which will require increased funding . 

CONCLUSION

The review and discussion presented in previous sections 

highlight the need for consistent effort on both medical and 

administration/delivery front. Drug resistant forms for both 

Malaria and TB indicate that drug development has to be an 

ongoing process which also needs to focus on

cost effective product development. To be aware of the new 

forms of diseases, the drug development initiative needs to 

have a liaison with the campaign administration arm so that 

response time to new drug resistant forms can be reduced. At 

the campaign administration level, better measurement of 

prevalence and effectiveness data is required so that more 

efficient allocation of resources can take place. Another 

measurement related key issue is study and recording of 

demographic and behavioral aspects of highly vulnerable 

populations which may help in making the campaigns more 

effective.
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A B S T R A C T

Nausea and vomiting remains a significant adverse effect experienced by 70-80% patients receiving chemotherapy which can result in 

significant morbidity.  Chemotherapy-induced nausea and vomiting (CINV) adversely affects patients' quality of life, often leading to poor 

compliance with the treatment regimen and serious metabolic complications.  Several drugs are available to prevent and treat CINV.  Older 

agents include antihistamines, phenothiazines, corticosteroids and 5-HT3 receptor antagonists. Recently the nk1 receptor antagonist 

aprepitant was introduced for use in combination with other drugs. These drugs can prevent acute emesis where as prevention and treatment of 

delayed and anticipatory emesis remains a challenge. 

Keywords: chemotherapy, nausea and vomiting, emesis, antiemetics, cancer   chemotherapy
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INTRODUCTION

Chemotherapy induced nausea and vomiting (CINV) remains 

a significant side effect, has been shown by most of patients 

receiving chemotherapy. The symptoms vary from slight 

nausea to protracted vomiting.  Nausea and vomiting that 

lasts long time can cause dehydration and may lead to low BP, 

muscle spasm, cramps.   There are number of patient related 
1and other factors which affect the emesis .  Studies have 

demonstrated that CINV has serious impact on the daily 

functions and quality of life of patients.  

 Patients treated with chemotherapy may experience acute, 

delayed and anticipatory emesis.  Recent progress has been 

remarkable but CINV remains to be a major problem since 

many patients experience the side effects.  Preventing CINV 

is more effective than treating it. Recently there are number of 

antiemetic drugs are used to prevent CINV. Generally the 

antiemetic therapy should be selected on the basis of 

emetogenic potential of the chemotherapeutic agents.  The 

choice of antiemetic therapy is vital for preventing these 

symptoms and enhancing the patient compliance.  

Factors affecting emesis:

Ÿ Drugs given: Cytotoxic antineoplastic agents vary greatly 

in their potential to induce emesis and in the severity of the 

side effect.  Different investigators have categorized specific 

cytotoxic chemotherapeutic agents as having a high, 
1moderate or low potential for inducing emesis .

Generally an agent that causes emesis in more than 30 to 90% 

of  patients are considered to be have moderate to high 

emetogenic potential, whereas those with less than 30 to 10 % 

are considered to have low to minimal potential. 

Ÿ Patient specific factors: An individual patient shows the 

different degree of emesis, after receiving the chemotherapy.  

The patient's specific factors play an important role in 

predicting the risk for CINV.

These include –

Ÿ  Age: Patients younger than 50 years old are more 

likely to have emesis with the same agent or agents.  

Ÿ Sex: Women experience more chemotherapy induced 

emesis than men.  The reason for this is uncertain; it may be 

because women are more likely to receive combination 

chemotherapy particularly in conditions like breast cancer.

Ÿ History of alcohol use:  Patients with light drinking habit 

are more likely to become nauseous from chemotherapy than 

patients with chronic alcohol intake, particularly with highly 

emetogenic agents such as cisplatin.  

Ÿ Motion sickness or anxiety:  The patients which are 

prone to motion sickness or anxiety have greater risk.
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Ÿ Concomitant radiation therapy:  Patients with 

concomitant radiation therapy and previous exposure to 

chemotherapy are more likely to have emesis.

Ÿ Non chemotherapy related factors: These include 

bowel obstruction, renal insufficiency, brain metastases and 

other medication (eg. Narcotic analgesics) may increase the 

risk of emesis.

Thus by obtaining an accurate patient history we can know the 

likelihood of emesis in patient.

Pathophysiology of CINV:

The vomiting center (VC) is the physiologic control center 

causing emesis and is located in the lateral reticular formation 

of the midbrain stem.  The process of emesis appears to be 

coordinated by a central vomiting center adjacent to the 

chemoreceptor trigger zone (CTZ) in the area of postrema at 

the bottom of fourth ventricle and the nucleus tractus 

solitaries (NTS) of the vagus nerve in the brain. CTZ is 

outside the blood brain barrier (BBB) which allows to 

monitor blood and cerebrospinal fluid constantly for toxic 

substance and to relay information to the vomiting center to 
2trigger nausea and vomiting .

The vomiting center receives information from different areas 

such as gastrointestinal tract (principally by vagus nerve via 

NTS but also by splanchanic afferents), cerebral cortex 

(particularly in anticipatory nausea and vomiting).  In turn, 

VC sends out efferent to the nuclei responsible for respiratory, 

salivary and vasomotor activity as well as to both striated and 

smooth muscles involved in act.  The CTZ has high 

concentration of serotonin (5-HT ), dopamine (D ) and opoid 3 2

receptors while NTS is rich in enkephalin, histamine, 

cholinergic receptors and also contain 5-HT  receptors.  So 3

the varieties of neurotransmitters are involved in this complex 

process.

Physiological mechanism for CINV has been hypothesized to 

follow this sequence of events 

High risk 

(>90%Frequency)  

Moderate risk

(30-90% frequency)

Low risk

(10-30% frequency)

Minimal risk

(<10% frequency)

Altretamine 

Carboplatin

Carmustine
2(>250mg/m )

Cisplatin
2(>50mg/m )

cyclophosphamide
2(>1500mg/m )

Dacarbazine

Doxorubicin(oral)

Mechlorethamine

Procarbazine

Streptozocin

Aldesleukin

Amifostine

Busulfan

Carmustine
2(<250mg/m )

Cisplatin
2(<50mg/m )

Cytarabine

Dactinomycin

Daunorubicin

Docetaxel

Etoposide

Fluorouracil

Gemcitabine

Ifostamide

Melphalan
2(750mg/m )

Methotrexate
2(250-1000mg/m )

Oxliplatin

Amifostine
2

(<300mg/m )
Bexarolene
Capecitabine
Cytarabine

2(100-200mg/m )
Doxorubicin
(liposomal)
Etoposide
Flutarabine
Gemcitabine
Methotrexate

2(750mg/m )
Mitomycin
Paclitaxel
Topotecan

Alemtuzumab
Asparginase
Bleomycin
Busulfan
Chlorambucil
Denileukin diftitox
Fludarabine
Gemtuzumab
Hydroxyurea
Melphalan
(low dose oral)
Pentostatin
Valrubicin
Vinblastine
Vincristine

Table 1: Emetogenic potential of antineoplastic agents
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1. Chemotherapy stimulates CTZ directly.

2. Chemotherapy stimulates enterochromaffin cells in the 

GI tract to release serotonin.  The released serotonin activates 

5-HT  receptors in 3 areas:  vagal afferents in the GI tract, 3

NTS and the CTZ.

3. Dopamine (2), histamine and neurokinin-1 receptors are 

stimulated and impulses feed into the VC.

4. When threshold is reached in the VC, nerve impulses are 

carried by efferent nerves to stimulate emesis.

Types of chemotherapy-induced emesis

Clinically there are three distinct forms found in patients 

receiving chemotherapy. There is difference in 

pathophysiological process and inciting events of each form.  

Accordingly specific treatment strategies are applied 

Acute emesis: chemotherapy-induced emesis is considered 

acute if it begins within first 1 to 2 hours after the start of 

chemotherapy, it may persist up to several hours.  The 

neurophysiology of acute emesis is often characterized by 

single or multiple episodes, with brief experiences of nausea 
3prior to the vomiting .

Different chemotherapeutic agent shows the difference in 

2severity of acute emesis.  Cisplatin in doses of 50-120 mg/m , 

shows peak emetogenic effect at approximately 4 hours after 

administration. The release of serotonin from the 

enterochromaffin cells has been demonstrated because a peak 

in the urinary metabolites of serotonin (5-HIIA) occurs after 

Cisplatin administration.  Cyclophosphamide in dose > 1,500 

mg/m2 causes peak effect approximately 10-12 hours after 
4administration and can last up to 72 hours .  This may be 

because of the conversion of the cyclophosphamide to 

metabol i tes  tha t  have  emetogenic  proper t ies .   

Mechlorethamine induces emesis within 30 minutes of 

administration suggesting that this agent is directly stimulates 
4vomiting center .

Prevention is better than treatment:

The prevention of acute emesis is more effective than 

treatment of established nausea and vomiting.  There can be a 

significant lowering of the incidence of severe acute emesis, 

by giving antiemetic drugs prior to chemotherapeutic agents.  

But it is very hard to stop nausea and vomiting once they 

begun.  Once the acute emesis is prevented or minimized, 

ultimately there is decrease in the incidence and severity of 

both delayed and anticipatory emesis.  Currently available 

antiemetic drugs achieve great success in preventing acute 

emesis than delayed and anticipatory emesis. The standard 

therapy for acute emesis is shown in the table 2.

Chemotherapy

Serotonin release from 
enterochromaffin cells

CTZ activation
5-HT , D , NK1, M3 2

Cortex
GI tract

5- HT NK13, 

Nucleus tractus solitarius
5-HT , D , H, NK1, M3 2

Activated vomiting center

Increased efferent output 
to CNS centers: Salivatery 

Respiratory Vasomotor

Abdominal muscles 
Diaphragm
Stomach
Esophagus 

CINV receptors
5-HT = serotonin type 33 

   H     = histamine
   D    = dopamine type 22

NK1   = neurokinin type1
M       = muscarinic

Fig. 1: Responsible neurotransmission pathways for CINV
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Delayed emesis:  Emesis that occurs 24 hours or more after 

chemotherapy administration is considered as delayed 

emesis.  This effect can be observed for as many as 4 days 

after treatment. The mechanism of delayed emesis is not 

clearly understood and is merely multifactorial.  Hence 

treatment for this condition has been far less successful than 

treatment to acute chemotherapy-induced emesis. 

 Cisplatin causes the most severe delayed emesis, particularly 
2,3when it is given in high dose (>100mg/m2) . Other Cytotoxic 

agents such as Carboplatin, doxorubicin, cyclophosphamide 

and anthracyclines are also responsible for this delayed effect.  

Generally greater emetogenic potential chemotherapeutic 

agent or combination regimen have more likely to produce 

this type of emesis.

Anticipatory emesis: emesis that develops before 

chemotherapy is given is known as anticipatory emesis. 

Patients experienced nausea as they entered the clinic before 

any treatment was given.  This condition is enterpretated as 

“hysteria”, “anxiety”, or as a “conditioned response” to 

external environment .  This syndrome is generally 15

associated with a previous episode of poorly controlled 

emesis during a prior treatment course. The manifestation of 

anticipatory emesis may be mild including insomnia or 

anxiety or severe and include nausea and vomiting.  It can 

have a serious effect on a patient's quality of life.

Treatment: Treatment of anticipatory emesis can be very 

difficult. Antianxiety drugs such as Lorazepam and diazepam, 

taken before several days of each chemotherapy course may 

help.  These agents are not antiemetics but in certain 

circumstances they are added as adjuvant to antiemetic drugs.

Antiemetic drugs:

Serotonin antagonists:  

The serotonin receptor antagonists are highly effective in the 

management of acute chemotherapy-induced emesis.  These 

agents are highly effective in most patients in preventing 

nausea and vomiting caused by even the most emetogenic 
2,5potential including Cisplatin.   These agents effectively 

block 5-HT3 receptors in gut, the CTZ and in the NTS.  The 

mechanism of emesis involving serotonin, involves local free 

radical formation caused by cytotoxic agents.  These free 

radicals cause release of large amounts of serotonin from 

gastric enterochromaffin cells.  This released serotonin then 

stimulates 5-HT3 receptors on the adjacent vagal neurons 

resulting in profound emetic response.

Currently there are four receptor antagonists are available 

such as dolasetron, granisetron, ondansetron and 

palonosetron.  Palonosetron, a novel second generation 5-

HT3 antagonists is superior to Ondansetron in preventing 
5both acute and delayed CINV.  These agents shows the 

common side effects are headache, mild transient hepatic 

elevation, constipation, and minor prolongation of cardiac 

conduction intervals.  The study carried out by J. Devlin et.al 

shows that granisetron suppresses Methotrexate- induced 

nausea and vomiting among the patients with inflammatory 
4arthritis and is superior to prochlorperazine.

Corticosteroids:

Corticosteroids are the second most important group of drugs 

used to prevent CINV.  They are currently used in 

combination therapy with a 5-HT3 receptor antagonist and 

Aprepitant but has demonstrable efficacy as monotherapy in 

CINV equivalent to that of ondansetron.  The antiemetic 

mechanism of action corticosteroids is not cleared.  It has 

been suggested that there anti-inflammatory action vacillated 

by their well documented effects on ecosaniod metabolism 

plays some part.  

Two most commonly used drug is dexamethasone.  Several 

studies show that Corticosteroids significantly potentiates the 

effects of serotonin receptor antagonist in preventing emesis 

Therapy Drug Dosage

First choice Dexamethasone
+

metoclopramide

8 mg orally twice a day

20-40 mg orally twice a day 

(both for 3 days)

Treatment failures Dexamethasone
+

   Dolasetron
or

   Granisetron
or

  Ondansetron

8 mg orally twice a day

100 mg orally twice a day
(both for 3 days)

2 mg four times a day

8 mg twice a day

(both for 3 days)

Table 2. Antiemetic therapy for delayed chemotherapy-induced emesis
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caused by agents with high potential for toxicity. (Cisplatin 
6 based regimens).

In addition Corticosteroids used alone are effective in 

prevention of emesis produced by agents with low or 

intermediate potential for toxicity eg. Cyclophosphamide 
7based regimen.    The adverse effect profile of corticosteroids .

is consider being acceptable and includes insomnia, 

indigestion, headache, agitation, increased appetite and 

weight gain.  The last two effects may have some therapeutic 

benefit in cancer patients who have lost their appetite or who 

are loosing weight at an uncontrollable rate.  

Nk1 receptor antagonist:

Substance P is a potent tachykinin which acts at the 

neurokinine-1 (NK1) receptors.  NK1 receptors are 

distributed in large number on GI tract, the CTZ and the NTS.  

In combination with other antiemetics it is indicated for the 

prevention of acute and delayed emesis associated with 

highly emetogenic cancer chemotherapy including high dose 

cisplatin.  

Aprepitant is unique drug in this category, which act on 

vomiting center to prevent nausea and vomiting due to 

chemotherapy.  It blocks the action of substance P, which 

trigger nausea and vomiting reflexes.  Adverse effects with 

aprepitant appear to be fairly minor including headache, 

abdominal pain, dizziness and hiccups.  No adverse effect has 

been noted in clinical trials of aprepitant when added to a 

regimen of dexamethasone and ondansetron compared with a 

combination of ondansetron and dexamethasone alone.  

Aprepitant has effects on cytochrome P450 enzymes 

particularly CYP3A4 and CYP2C9 so it may interact with 

drug which acts as substrate for these isoenzymes.  In 

particular, the dose of dexamethasone, CYP3A4 substrate 

should be reduce by 50% when co-administered with 

aprepitant.

Benzamides analogs:

Metoclopramide is the most commonly used benzamide 

analog.  It appears to have an antiemetic effect due to its 

antagonism of central and peripheral dopamine receptors.  At 

higher doses it acts as a 5-HT  antagonist, however 3

metoclopramide is not effective as monotherapy in the 

treatment of acute and delayed emesis.The combination of 

dexamethasone and metclopramide has efficacy equivalent to 

the ondansetron monotherapy. Adverse effects associated 

with metoclopramide include sedation, acute dystonia and 

akathesia.

Phenothiazines: 

 Prochlorperazine is the most common phenothiazines, used 

for the management of acute emesis.  Phenothiazines block 

dopamine D  and 5-HT  receptors in the CTZ as well as having 2 3

weak antimuscarinic and histamine blocking activity.

The phenothiazines are moderately effective in emesis 

resulting from chemotherapeutic agents.  Side effects of 

phenothiazines are similar to those caused by 

metoclopramide and are mainly exrapyramidal effects 

including tardive dyskinesia.

Butyrophenones: 

Haloperidol is the main butyrophenones and is used in the 

treatment of acute and delayed emesis.  It acts by blockade of 

D2 receptors in CTZ and has similar adverse effect profile as 

the phenothiazines.  The efficacy of haloperidol is less as 

compared to the metoclopramide.  

Olanzapine, an atypical neuroleptic, is showing promise in 

the treatment of CINV in patient receiving moderately and 

highly emetogenic chemotherapy.  Trial using olanzapine in 

combination with dexamethasone and 5HT3 receptor 

antagonist have demonstrated the effectiveness of this 

combination in controlling both acute and delayed emesis.  

Olanzapine has a mixed activity at the dopamine, histamine 

and 5HT3 receptors.   

Benzodiazepines: 

Lorazepam and midazolam can be particularly useful when as 

adjunct treatment in certain circumstances.  Lorazepam is 

often added antiemetic regimen for its antianxiety effects, 

minimizing anticipatory emesis in chemotherapy patients.  

However it does not demonstrate sufficient antiemetic 

activity to be used as monotheropy.  Therefore, it is often 

added to optimum therapy to improve the management of 

agitated patients.

Cannabinoids: 

Nabilone is  the  only  synthet ic  der ivat ive  of  

tetrahydocannabinol, used for CINV.  The mechanism of 

action is thought to be action at the Cannabinoids (CB ) 1

receptor, modulation of 5-HT receptor activity in the CNS 3 

and substance p release from the spinal cord.

Several clinical trial studies shows that Nabilone is more 

e f f e c t i v e  a n t i e m e t i c s  t h a n  p r o c h l o r p e r a z i n e ,  

metachlorpropamide and haloperidol but potential serious 

adverse effects even short term orally or IM are likely to limit 
8their widespread .

Other drugs:  

Propofol:  The study was carried by Corey S. Scher et.al 

shows that the use of propofol is effective in prevention of 

chemotherapy induced nausea and vomiting in oncology 

patients.  It has been speculated that propofol may have 
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.4intrinsic antiemetic properties  A bolus of 0.1 mg/kg followed 

by a continuous infusion of 1 mg/kg per hr. is effective in both 
9prevention and treatment of CINV.  

Antiemetic therapy for acute chemotherapy-induced 

emesis:

 Management of delayed chemotherapy induced emesis.

 The currently available therapy for prevention or treatment of 

delayed chemotherapy induced emesis is unsatisfactory so 

delayed emesis presents the greater challenges to the 

clinician.The exact etiology of delayed nausea and vomiting 

is not known.  Several hypotheses for delayed emesis have 

been suggested including the drug metabolites or cell death by 

a product which stimulates sites responsible for emesis.

The agents such as carboplatin, cisplatin, cyclophosphamide, 
10and doxorubicin exhibit a consistent delayed emesis effect.  

Cisplatin has most pronounced effect of nausea and vomiting.  

This is especially when given in large dose of 

multicomponent regimens. The corticosteroid such as   

dexamethasone is effective in managing delayed emesis by as 

unknown mechanism.  Further corticosteroids potentiate the 

effects of serotonin antagonists in the management of delayed 

emesis.  Serotonin antagonist such as Dolasetron, 

Ondansetron are generally prescribed with dexamethasone.

Recently Aprepitant shows promising effect in preventing 

delayed emesis, particularly due to highly emetogenic 

chemotherapeutic agent such as cisplatin.

CONCLUSION

Nausea and vomiting associated with cancer chemotherapy 

can result in significant morbidity, adversely affect a patient's 

quality of life and lead to poor compliance with treatment 

regimen.  Treatment of CINV remains a challenging aspect of 

managing chemotherapy.  Different studies prove that 

patients receiving chemotherapy should be treated 

preferentially with the highest therapeutic index from three 

classes: 5-HT3 receptor antagonists, corticosteroids and NK1 

receptors antagonists.  These agents are effective, have few 

significant adverse effects and can be administered safely in 

combination. The low therapeutic index drugs include 

phenothiazines, butyrophenones, benzodiazepines, 

benzamides and Cannabinoids. These drugs are not effective 

as that of the high therapeutic index drugs, but they are useful 

in the management of chemotherapy-induced emesis.
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A B S T R A C T

Steady increase in the number of diseases and the number of treatments has increased patient sensitivity towards cost. This has necessitated a 

method that can effectively compare the cost and the consequence of a treatment method, has led to the introduction of Pharmacoeconomics. 

Pharmacoeconomics is a description and analysis, of the costs and consequences of pharmaceuticals and pharmaceutical services and their 

impact on individuals, healthcare systems and society. This should ideally form the basis of the Hospital formulary system, and is often used as a 

tool by insurance agencies to decide on what to fund and what not to. Globally, Pharmacoeconomics has been making strong inroads in many 

countries, where healthcare spending is governed by economic considerations. International Society for Pharmacoeconomics and Outcomes 

Research exists to spread the word and to encourage more countries to embrace the analytical technique, which would reduce their spending 

on healthcare. Pharmacoeconomics is yet to make an appearance in India where majority of healthcare spending is done by patients out of their 

own pockets, unlike medical insurance policies in most developed countries. It is important that Pharmacoeconomic researches should be 

introduced strongly in the India and should be performed from the clinical trial onwards so that the government can ensure that money spends in 

the right direction and also reduce the financial burden on patients. 

Key Words: Pharmacoeconomics, cost analysis, cost effective, Indian scenario

Pharmacoeconomics – Indian Scenario
1 2 1 3Binai K S , Suja A* ,  Lakshmi R , Sarawathi R  

1Amrita School of Pharmacy, AIMS Ponekkara PO, Kochi
2Research scholar, Karpagam university, Tamil Nadu
3Al Shifa College of Pharmacy, Perinthalmanna, Kerala 

Accepted: 5/8/2011Submitted: 28/7/2011

Address for Correspondence:

2Suja Abraham, Research scholar, Karpagam university, Tamil Nadu

E-mail: suja_srmc@yahoo.co.in

INTRODUCTION

To provide quality patient care with minimal resources is a 

challenge for healthcare professionals in today's cost-

sensitive environment. Most of the strategies focus solely on 

the least expensive one rather than the alternative that 

provides the best value for money. Clinical economics is 

focused on the principle that choice must be made according 

to the best available resources and the decision making in 

healthcare should consider both cost and health benefits.  

The concept of Pharmacoeconomics is based on “Quality 

healthcare system at optimum price” which focuses on both 

pharmaceutical sector and healthcare services. It is an 

innovative method which focuses mainly on healthcare cost 

in order to optimise the patient therapy.  Pharmacoeconomics 

is derived from health economics, which is developed in 

1960s. The perceptions of Pharmacoeconomics were 

introduced in 1970s itself by William McGhan, Rowland and 

Lyle Bootman. Cost benefit and cost effectiveness were the 

economic analysis methods used to evaluate the outcome at 

that time. Sometimes later in 1986 Ray Townsend published 

an article regarding the need of research activities in this 
1,2area . 

The Indian chapter of International Society of 

Pharmacoeconomics and Outcome Research (ISPOR) was 

constituted in 2006 under the chairmanship of Professor 

Ranjit Roy Chaudhury at Delhi as Society of 

Pharmacoeconomics and Outcome Research- India (SPOR-

INDIA). This facilitates to provide a platform for knowledge 
3sharing among researchers .

About 27 countries across the globe have well established 

guidelines for Pharmacoeconomic evaluations. The United 

Kingdom follows a system of paying for only those drugs that 

are proven to be cost-effective. Cost-effectiveness analyses of 

therapies are conducted by the National Institute for Health 

and Clinical Excellence (NICE). In Germany, doctors are held 

responsible for the total cost of all prescriptions. This makes 

doctors more sensitive to the economic consequence of their 

prescriptions, and also makes them consider economic 
4alternatives .

The importance of pharmacoeconomics increases now a days 

because of the evolution of newer treatment options and also 

increase in healthcare cost. The number of treatments 

available has been steadily keeping pace with the number of 
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diseases. As newer therapies appear, patients are exposed to 

more treatment options and newer medicines may be cost 

effective. By using Pharmacoeconomic evaluations, a 
5reproducible decision can be taken . 

Currently, there are very little applications of 

Pharmacoeconomics in India. Economic considerations are 

often part of patient noncompliance, which ultimately lead to 

failure of a therapy. By introducing cost-effective treatment 

methods, overall patient compliance can be improved. 

Indiscriminate prescribing practices and prescribing by brand 

names shows the lack of concern for economic consequences 
6,7of prescriptions among practitioners . 

As much as 77% of the health care spending in India is in the 

private sector, of which about 86% is borne out-of-pocket. 

The penetration of insurance schemes in India is very low, 

estimated at about 10% of the entire population. This signifies 
8the importance of economic considerations in health care . It 

can be used in drug therapy evaluation, for selecting the most 

cost effective drug while preparing the formulary, to take a 

decision on individual therapy and customise patient's 

pharmacotherapy. It also helps to evaluate the value of an 

existing service and to estimate the potential value of 

implementing a new service.

With the recent development in pharma education mainly 

focused towards M. Pharm. (Phamacy Practice) and Pharm. 

D. programme, Pharmacoeconomics became an emerging 

area with lot of scope for research activities. However, there is 

limited expertise to highlight the applicability of this field. It 

has becoming a promising area in the healthcare system and 

pharmaceutical industry too. The awareness on 

pharmacoeconomics is very less in India when compared to 

Western countries. Now suggestions have put forwarded to 

incorporate pharmacoeconomics in the second year 
9Pharmacology of medical undergraduate curriculum . This 

will help the medical students to consider the cost of 

medicines while prescribing in future. Studies/Researches in 

this area are very much appreciable and relevant in present 

economic scenario.

At  the  ou tse t ,  the  government  has  to  make  

Pharmacoeconomic analysis a mandatory component of the 

new drugs approval process. The National List of Essential 

Medicines (NLEM) should be prepared based on 

Pharmacoeconomic methodologies. The government also 

requires ensuring that only drugs from the NLEM are 

prescribed, and that prescriptions are issued for Generic 
10names and not brand names . By using generic names in 

prescriptions, the patient gets the opportunity to select an 

alternative that costs less than a branded product.  In order to 

increase the sensitivity to economic consequences of 

prescriptions, clinicians should be imparted training on 

Pharmacoeconomics. The government should constitute a 

new body that looks into Pharmacoeconomics of new drug 

approvals, and also issues specific guidelines for treatment of 

common conditions, in the line of the UK's National Institute 

for Health and Clinical Excellence. 

CONCLUSION

As a developing country, India needs to ensure that the money 

spends on healthcare goes at the right direction. By using 

pharmacoeconomic methodologies, the country can ensure 

that it pays exactly for what it gets.  By the use of cost-

effective treatments, there would be better patient 

compliance. Thus money saved on each patient can be used 

for other purposes elsewhere.  The government should make a 

policy of promoting generic equivalents over branded 

products. Concurrently, doctors should be encouraged to 

prescribe only generic drugs. This would let patients choose 

economical alternatives, which would affect their economy at 

a much lesser magnitude. 
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A B S T R A C T

Adverse drug reactions are underreported and consequently are an underestimated cause of morbidity and mortality. Recent epidemiologic 

evidence estimates that ADRs represent the fourth to the sixth leading cause of death. The present study aimed to assess the adverse drug 

reactions (ADRs) reported in a tertiary care hospital. The present study was carried out at Adichunchanagiri hospital and research center. The 

ADRs reported to the department were evaluated in the department of pharmacy practice. The Naranjo's scale was used for the casualty 

assessment, Modified Hart wig for severity assessment and Siegel scale was used for preventability assessment. A total of 22 ADRs were 

reported to the department, out of which most commonly associated class of drug with ADRs was antibiotics (36.36%).The causality 

assessments of 12 (54.54%) reports was observed to be probable.  The severity assessment revealed mild type 13 (50.09%) reactions for 

majority of reports. The studies conclude that ADR reporting awareness has to be created for health care professionals for the better therapeutic 

out come. 

Keywords:  Adverse Drug Reactions (ADRs), Reporting ADRs, Pharmacist, Rural hospital.
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INTRODUCTION

Safety monitoring of medicines in common use should be an 

integral part of clinical practice. Pharmacovigilance is the 

science and actions relating to detection, evaluation, 

understanding and prevention of adverse effects or any other 

likely medicine related problems. The main aim of 

pharmacovigilance is to improve patient care and safety in 

relation to the use of medicines and other interventions. 

According to WHO an ADR is "A response to a drug that is 

noxious and unintended and occurs at doses normally used in 

man for the prophylaxis, diagnosis or therapy of disease, or 
1for modification of physiological function".  India has more 

than half a million qualified Doctors and15, 000 hospitals 

having bed strength of 6, 24,000.  It is the fourth largest 

producer of pharmaceuticals in the world. ADR monitoring 

and reporting helps in detection and prevention of 

reoccurrence of ADRs. The factors such as poly pharmacy, 

age, gender, race, genetics, multiple, and inter-current 
2diseases can cause morbidity and mortality.  Adverse Drug 

Reactions are fourth to sixth leading cause of death among 

hospitalized patients and it occurs in 0.3 per cent to 7 per cent 

of all hospital admissions. The incidence of serious ADRs is 

6.7 per cent.

The epidemiological importance of ADR is justified by its 

high prevalence rate – they cause from 3% to 6% of hospital 

admissions at any age, and up to 24% in the elderly 

population; they rank fifth among all causes of death and, 
3moreover, they represent from 5 to 10% of hospital costs.  

Factors contributing ADR are Multiple drug therapy, Age, 

Sex, Poly pharmacy, Intercurrent diseases, Race and genetic 

polymorphism. It is fast emerging as an important approach 

for the early detection of unwanted effects of the drugs and to 

take appropriate regulatory action if necessary. This may 
4ensure the safer use of drugs. In the recent past, pharmacists 

and pharmacologists have been encouraged to participate in 

and contribute to the ADR monitoring and reporting programs 
5in different parts of the world.  

Pharmacists have a central role in drug safety by contributing 

to the prevention, identification, documentation, and 

reporting of ADRs. In contrast to Canada or the US, where the 

majority of the reports come from pharmacists, some 

countries, such as France, Ireland, Malaysia, New Zealand, 

the Nordic countries, and the UK, have the largest 

contribution of ADR reports coming from physicians (The 

Learning Centre 1999). Hospital pharmacists can play a 
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significant role in ADR reporting. The most serious ADE 

(adverse drug event) occurs in hospitals. Since Pharmacists 

are directly involved in patient care, and they could actually 
1help in substantially reducing the ADR incidence rate.

MATERIALS AND METHODS

The materials used for the study are ADR notification form 

(yellow forms), ADR documentation form, Alert cards, 

Naranjo'scausality scale, Hartwig & Siegels severity scale 

and Modified Schumock & Thorntons scale.

th thAll the ADRs reported from 16  November 2009 to 10  

November 2010 to the department was assessed. Yellow cards 

and ADR documentation forms prepared by the department 

was used for the documentation of the ADRs. All the ADRs 

data from the documented forms were evaluated for causality, 

severity and preventability assessment according to the 

recommendation by the WHO Uppsala Monitoring Center. 

Physicians, Post graduate students of M-Pharmacy Pharmacy 

practice and Pharm-D students were involved in reporting and 

documentation of ADRs. Students in ward rounds and OPD, 

where when ADR found, should first notify to the physician 

and after with suitable investigations, documentation of 

ADRs was made. 

The causality relationship between the ADR and the drug 

therapy was assesses for each report by using Naranjo's 

causality assessment scale as highly probable, probable, 

possible, doubtful. Severity was classified into 4 categories: 

fatal; sever (directly life threatening and/or more than 1 

month in duration, associated with organ system dysfunction, 

reduced life expectancy); moderate ( some but not all of the 

mild criteria and none of the severe criteria); or mild ( 

uncomplicated primary disease, no treatment required and 

drug discontinuation not necessary). 

RESULTS

A total of 22 ADR reports were received by the department. 

Out of 22 ADRs females dominated with 12 ADRs (55%) as 

shown in table 1. Among the total 22 ADRs 07 occurred in the 

age group between 21-40 years followed by 10 in 41-60 years 

as shown in table 2. Among the total ADRs 17 (77.27%) were 

reported from general medicine department followed by 4 

(18.18%) from department of dermatology as shown in table 

3. Table 4 shows ADRs majority belongs to the class of 

antibiotics 08 (36.36%), followed by respiratory agents 03 

(13.63%). 

Pharmacists reported 16 (72.73%) ADRs and followed by 

doctors 06 (27.27%).

The causality assessment revealed 12 (54.54%) to be 

probable, 09 (40.9%) to be 'Possible' and 1 (4.54%) to be 

'Highly Probable' related to the suspected drugs. The severity 

assessment revealed 13 (59.09%) ADRs to be of 'Mild' and 9 

(40.9%) ADRs to be 'Moderate type'. The preventability 

assessment revealed 12 ADRs (54.54%) to be 'Probably 

Preventable', 8 (36.36%) to be 'Definitely Preventable' and 2 

(9.09%) of 'Not Preventable' type as shown in table 6.

Gender  Number Percentage (%) 

Males 10 45% 

Females 12 55%

Table 1: Gender wise distribution of ADR

Age in years Number (n=22) Percentage (%) 

<20 00 00.00 

21-40 07 31.81 

41-60 10 45.45 

>60 05 22.72

Table 2: Age wise distribution of ADR

Department Number (n=22) Percentage (%) 

General medicine 17 77.27 
department 

Dermatology  04 18.18 
department 

Surgery department 01 04.54

Table 3: Comparison of number of ADRs
 from different medical departments of hospital

Class of Drug Number of  Percentage
ADRs (n=22) (%)

 Antibiotics 08 36.36 

Cardiovascular drugs 02 09.09 

Diabetic drugs 01 04.54 

Respiratory agents 03 13.63 

Antidepressants ’ 02 09.09 

Antimalarials 01 04.54 

Anticholinergics 01  04.54 

Opiods 01 04.54 

Steroids 02 09.09 

Vaccine 01 04.54

Table 4: Adverse drug reactions based on
 pharmacological/therapeutic class of drugs
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DISCUSSION

A comprehensive ongoing ADR program in a hospital can 

help to complement organizational risk management 

activities, assess the safety of drug therapies, measure ADR 

incidence rates over time, and educate health care 

professionals of drug effects and increase their level of 

awareness regarding ADRs. Periodic evaluation of ADR data 

for incidence and pattern is essential.  Dissemination of this 

information to the health care professionals helps in 
6promoting drug safety in institutions . This study shows that 

female population 55% experienced higher incidence of 

ADRs when compared to male population 44% which is 
7similar to the results obtained by Aline Lins camargo et al.  

Incidence of ADR among the adults above 40 years was 

significantly higher in the present study which showed 

similarity to the results obtained by the study conducted by 
 8Palanisamy S et al . The present study showed the maximum 

number of ADRs was reported due to the antibiotics (36.36 

%), which was very much similar with the study reports of 
9Chan et al .  This study shows that the maximum reporting of 

the ADR was done by the clinical pharmacist 72.73% 

followed by the physicians 27.27%. But this result showed 
10difference with result in the study conducted by Rao et al  

where 64.6 % of the reporting was done by the physicians and 

nurses and 34.4 % were reported by the clinical pharmacists.

According to Naranjos algorithm probability scale most of the 

reactions belonged to the probable category (54.54%) which 

was similar to the results of other studies by Ghosh et.al where 
1154.71% of reactions were probable.  Considering the severity 

of the reactions, majority of the reactions were mild in nature 

followed by moderate which is similar to the results obtained 
12by Jimmy Jose et al.

Preventability assessment scale shows that 54.54% of ADRs 

were probably preventable. Alert cards issue is one of the 

important measures of prevention of future ADRs in the 

patients who have already encountered an ADR once, hence a 

total of 4 alert cards were given to the patient for easy 

identification of their ADR towards the drug.  In this study 

there were no reporting found from nursing department, this 

may be due to lack of awareness among nurses on ADR 

monitoring. The numbers of ADR reports received were low 

and hence may not be extrapolate our findings.

Spontaneous System 19 86.36 06 27.27 16 72.73

Chart review 03 13.64

Number 
of  ADRs

Number 
of  ADRs

%
Number 
of  ADRs

%

By Doctors By Clinical
 Pharmacist

%Detection method

Table 5: Detection and reporting of ADRs by the Healthcare professionals

Parameters No. of reports

Highly probable 01

Probable 12

Possible 09

Doubtful 00

Mild ( level1) 03 

Mild ( level 2) 10

Moderate( level 3) 07 

Moderate( level 4) 02

Severe( level 5) 00 

Severe( level 6) 00 

Severe ( level 7) 00

Definitely preventable 08

Probably preventable 12

Not preventable 02

Percentage (%)

04.54

54.54

40.90

00.00

59.09

40.09

00.00

36.36

54.54

9.09

Features

Casuality

Severity

Preventability

Table 6: Causality, severity and preventability of the reported ADRs (n=22)
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CONCLUSION

The present study made observations on type of reported 

ADRs and their assessment by various scales. The study 

found that the incidence of ADRs in females were higher than 

that of the males. Incidence of ADRs was found to be high in 

Medicine department.  The most common class of medication 

which causes adverse drug reaction was antibiotics. 

Preventable adverse drug reaction was more compared to not 

preventable adverse drug reaction.                      

Education and training of health professionals in medicine 

safety, exchange of information between national 

pharmacovigilance centers, the coordination of such 

exchange, and the linking of clinical experience of medicine 

safety with research and health policy, all serve to enhance 

effective patient care.
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INTRODUCTION

Homocysteine (Hcy) is a sulfur containing amino acid which 

is an intermediate of methionine metabolism. Excess Hcy 

produced in the body is excreted out of the tightly regulated 
1cell environment into the blood . Liver and kidney plays 

important role to remove excess Hcy from the blood. In many 

individuals with inborn errors of Hcy metabolism, kidney or 

liver disease, nutrient deficiencies, or concomitant ingestion 

of certain pharmaceuticals, homocysteine levels can rise 
2beyond normal levels and lead to adverse health outcomes . 

Hcy is either converted methionine by remethylation or 

metabolized to cysteine via the trans-sulfuration pathway. 

Remethylation primarily occurs when a methyl group is 

transferred from methyltetrahydrofolate (MTHF), by a 

methyltransferase enzyme requiring cobalamin (vitamin B ) 12

as a necessary cofactor. Another remethylation pathway 

occurs primarily in liver and kidney cells, with the help 

trimethylglycine (betaine) as the methyl donor. The trans-

sulfuration pathway requires two enzymatic reactions, 

requiring the cofactor pyridoxal-5-phosphate, the active form 
2-4of vitamin B .6

The dietary source of cobalamin is only animal products such 

as meat and dairy foods and milk. The minimum daily 

requirement for cobalamin is about 2.5 µg. About 3 to 6 years 

would be required for a normal individual to develop 

cobalamin deficiency if absorption were to cease abruptly in 
5comparison of normal dose . Hyperhomocysteinemia in 

Asian (Indians) has been attributed to relatively normal 
6plasma folate and low vitamin B  levels . Moreover non-12

vegetarians in India also consume much less animal derived 

proteins in comparison to usual Western diet. The strict 

vegetarian diet has been reported to be deficient in cobalamin. 

Daily requirement of 1 mg cobalamin would fulfill by about 1 

liter of milk or milk products, not generally consumed by 
7most vegetarians . Vitamin B  deficiency is more common in 12

the Indians so there may be increased levels of Hcy in Indians 
8. So we performed this study to assess the impact of vitamin 

B  on homocysteine level. 12
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This study was designed to compare the serum levels of vitamin B and homocysteine in vegetarians and mixed dietarians and the effect of 12 

vitamin B  supplement on the homocysteine level in pure vegetarian subjects. A total 41 subjects (26 vegetarian, 15 mixed dietarian) were 12

enrolled in this study. Fasting serum homocysteine and vitamin B  was measured in these subjects and the serum homocysteine and vitamin 12

B  in the pure vegetarian subjects were measured after 8 weeks of vitamin B  supplement. The homocysteine level in pure vegetarian group 12 12

and in mixed dietarian group was found to be 39.82 ± 18.55 and 21.75 ± 10.56 (p = 0.0013) respectively. Vitamin B  level in pure vegetarian 12

group was 186.56 ± 114.57, while in mixed dietarian vitamin B  level was 266.75 ± 141.82 (p = 0.0550). After the vitamin B  supplementation in 12 12

pure vegetarians group the homocysteine level was found 13.88 ± 3.51, P < 0.0001) and vitamin B  level was 510.41 ± 175.83, P < 0.0001). This 12

study shows that pure vegetarians had higher level of homocysteine in association with lowered vitamin B  level as compare to that of mixed 12

dietarians. The oral vitamin B  supplement was more effective and convenient as compare to intramuscular route. The result also shows that 12

hyperhomocysteinemia was associated with the BMI, and sex (male – female).  Hyperhomocysteinemia was seen in the subjects with pure 

vegetarian dietary habit because of insufficient supplement of B group vitamins.

Keywords: Homocysteine, vitamin B , vegetarian, mixed dietarian.12
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SUBJECTS AND METHODS

This study was carried out in 45 healthy subjects (30 

vegetarians and 15 mixed dietarians) at the Indira Gandhi 

Memorial Hospital, Shirpur, Dhule. (MS) India. The study 

subjects were recruited over a period of eight months. After 

enrollment of subjects the night fasting blood sample was 

collected and centrifuged to extract serum. This serum 

samples were stored in freezer at 2-8˚C then forwarded to 

Thyrocare Labs. Pvt. Ltd. Mumbai to analyze biochemical 

parameters under freezing conditions. The subjects who had 
 9  10the habit of smoking  and drinking  (alcohol consumption) 

were excluded from study. The pure vegetarian subjects were 

treated with either oral vitamin B  (1000 mcg) or 12

11intramuscular vitamin B  (1000 mcg) supplement . The 12

12vitamin supplement was given for the 8 weeks .

Amongst these 45 subjects 30 subjects are pure vegetarians 

and 15 subjects were mixed dietarians. From these 30 

vegetarians subjects 4 subjects are further excluded due to 

failure to follow up.

Results were expressed as mean (± Standard Deviation (SD) 

or Standard Error Mean (S.E.M.) using Microsoft Excel 

2003/2007 program. While obtained results were analyzed 

separately using unpaired student t- test and one way 

ANNOVA by the use of computer soft-ware program, Graph 

Pad Prism five.

RESULTS

As the protein, mineral, vitamin content of each and every diet 

source is different. So their might also a difference in 

concentration of these factors in each individual depending on 

its diet source and diet consumption pattern. The Hcy level, in 

pure vegetarian group and mixed dietarian group at baseline 

was compared and found to be significant (p = 0.0013). 

Vitamin B  level in pure vegetarian group and mixed 12

dietarian at base line was found (p = 0.0550 non significant). 

(Table 1) After the vitamin B  supplementation to pure 12

vegetarians group subjects the Hcy level was significantly 

decreased (P < 0.0001) and vitamin B  level was significantly 12

increased (p < 0.0001). (Table 2)

The vitamin supplementation in pure vegetarians group was 

given by two routes i.e. Intramuscular and oral route. In this 

study, both route leads to significant decrease in Hcy level and 

significantly increases vitamin B  level but oral group has 12

slightly better results than oral route. (Table 3)

From out of 41 individuals 21 were male and 20 were female. 

Amongst these 21 male subjects, 13 subjects were pure 

vegetarians and 8 were mixed dietarian. From 20 female 

subjects 13 were pure vegetarian and 7 were mixed dietarians.  

The effect of diet on different ethnic group was also compared 

in this study. (Table 4) Hcy level and vitamin B  level in male 12

and female subjects of pure vegetarian group at baseline and 

after vitamin B  supplement was compared. (Table 5) It was 12

found that female had low Hcy and high vitamin B  level than 12

male subjects. As lipids and Hcy levels are interrelated, the 

Hcy level was increased in obese > normal > underweight.

DISCUSSION

Pure vegetarians had increased level of Hcy associated with 

vitamin B  deficiency so there may be increased chances to 12

Group Vegetarian Mixed dietarian 
(n=41) (n=15)

Vitamin B 186.56 ± 114.51 266.75 ± 141.8212

( pg/ml)

Homocysteine 39.82 ± 18.55 21.73 ± 1.56
(µmol/L)

Table 1: Effect of Diet on Homocysteine Level and 
Vitamin B Level12 

Group Vitamin B Homocysteine 12

( pg/ml) (n=41) (µmol/L) (n=41)

At baseline 186.56 ± 114.51 39.82 ± 18.55

After vitamin B 510.41 ± 175.83 13.88 ± 3.5112

supplement

Table 2: Effect of Vitamin B  Supplement on 12

Homocysteine and Vitamin B  Level12

Vitamin B 194.68 ± 143.45 561.84 ± 159.74 178.45 ± 86.54 458.98 ± 180.2012

( pg/ml)

Homocysteine 45.66 ± 20.71 15.36 ± 2.30 33.98 ± 13.36 12.42 ± 4.14
(µmol/L)

After vitamin B12 

supplement

After vitamin B12 

supplement
At baseline At baseline

Oral route (n=13)
Group

Intramuscular route (n=13)

Table 3: Effect of Route of Vitamin B  Supplement on Hcy and Vitamin B  Levels in      12 12

               Pure Vegetarians

Ingle PV - Comparison of Serum Homocysteine and Serum Vitamin B Level in Adults with Pure Vegetarian and Mixed dietarian Habit.12 
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13-15develop cardiovascular disorders . Mixed dietarians were 

also had hyperhomocysteinemia but have low level of 

homocysteine as compare to vegetarians. Vitamin B  levels in 12

mixed dietarians were towards borderline. In this study it was 

found that Hcy level in female subjects was low as compare to 

the male subjects. While there were no remarkable deviations 
6, 7, 16, 17  for age between men and women . The female have low 

homocysteine levels because of estrogen. Higher 

concentrations of homocysteine are a source of hydrogen 

peroxide, a harmful free radical, which in turn damages 
18-20endothelium .

The relation between BMI and homocysteine is also clearly 

understood by this study. It was found that the underweight 

subjects had lower Hcy level as compare to normal BMI 

subjects. Obese and overweight subjects had increased levels 

of Hcy as compare to normal and underweight. In case of 

obese there was no much difference in the value of Hcy as 

compare to normal BMI subjects. This result also resembles 
7, 21, 22with the other studies conducted by   Mishra et al in their 

study of an urban population of North India have observed an 

association between hyperhomocysteinaemia and low intake 

of folate and vitamin B . There are many studies, which show 12

1higher homocysteine levels with low intake of vitamin B . 12

Many factors have been associated with mild and moderate 

hyperhomocysteinemia, one of them important factors are 
23group B vitamin - folate, vitamin B  and B .6 12

In this study it was found that vegetarians had low levels of 

vitamin B  in than mixed dietarians. As there is no much 12

difference in vitamin B  level but there was high difference in 12

Hcy levels of pure vegetarians and mixed dietarians. (Table 1) 

This may be due to vegetarian diets contain restricted 

amounts of animal products, which are the primary sources of 

vitamin B . The purpose of this study was to assess and 12

compare the status of Hcy and vitamin B  between 12

vegetarians and mixed dietarians. Vitamin B  is conserved in 12

the body through enterohepatic circulation; thus it would take 
23years to develop a vitamin B  deficiency .12

In this study the subjects were treated with vitamin B  12

supplementation by two routes i.e. by oral and intramuscular 

route to compare the effect of route on vitamin B  12

concentration in body. It was found there was no much high 

difference in the vitamin B  levels in the subjects by oral and 12

intramuscular route. (Table 1) The oral supplementation of 

vitamin B  is safe and effective way to treat the vitamin B  12 12

11, 24deficiency .

In this study it was found that 69.23% (18/26) pure vegetarian 

subjects were vitamin B  deficient while 40% (6/15) mixed 12

dietarian subjects were vitamin B  deficient. But all (100%) 12

(26/26) pure vegetarians were had increased levels of the Hcy 

while 60% (9/15) mixed dietarian subjects had 

hyperhomocysteinemia. The pure vegetarians had 

hyperhomocysteinemia with very high concentration Hcy in 

blood as compare to normal range (39.82 ± 18.55 Vs. 

15µmol/L).

Male 192.32 ± 138.9 48.64 ± 18.57 165.88 ± 70.40 28.64 ± 10.25

Female 180.80 ± 90.43 31 ±14.28 382 ±109.95 13.83 ± 1.24 

Underweight 197.9 ± 126.43 18.35 ± 5.96 346.37 ± 52.59 16.68 ± 6.16 

Normal 197.25 ± 19.85 41.57 ± 19.34 232.0 ± 149.41 23.73 ± 11.48

Obese 104.11 ± 27.27 41.86 ± 6.65 410 14.85

Vitamin B  12

(pg/ml)
Homocysteine 

(µmol/L)
Vitamin B  12

(pg/ml)
Homocysteine 

(µmol/L)

Pure Vegetarian Mixed dietarian
Sub groupGroup

Sex

BMI

Table 4: Comparison of Vitamin B  and Homocysteine Level in Different Ethnic Group12

Male (n=13 ) 192.32 ± 138.9 48.64 ± 18.57 541.87 ± 167.67 15.96 ± 2.52

Female (n= 13) 180.80 ± 90.43 31 ±14.28 478.95 ± 184.80 11.81 ± 3.16

Underweight 197.9 ± 126.43 18.35 ± 5.96 527.51 ± 136.95 9.75 ± 1.72
(n=12)

Normal 197.25 ± 119.85 41.57 ± 19.34 523.46 ± 181.21 14.42 ± 3.43
(n=21) 

Obese (n=3) 104.11 ± 27.27 41.86 ± 6.65 407.68 ± 175.51 12.89 ± 3.62

Vitamin B  12

(pg/ml)
Homocysteine 

(µmol/L)
Vitamin B  12

(pg/ml)
Homocysteine 

(µmol/L)

At baseline After vitamin B12 supplement
Sub groupGroup

Sex

BMI

Table 5: Effect of Vitamin B  Supplement in Pure Vegetarians of Different Ethnic Group12

Ingle PV - Comparison of Serum Homocysteine and Serum Vitamin B Level in Adults with Pure Vegetarian and Mixed dietarian Habit.12 
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Vitamin B  supplement via the oral route had 2.89 fold 12

increase in vitamin B  level 2.97 fold decrease in Hcy level. 12

Vitamin B  via intramuscular route had 2.57 fold increase in 12

vitamin B  level, and 2.74 fold decrease in Hcy level. 12

CONCLUSION

In this study it was found that Hcy level in pure vegetarians 

group was very high, associated with vitamin B  deficiency 12

as compared to mixed dietarians; so conclusion had drawn 

that hyperhomocysteinemia was directly associated with the 

decreased levels of vitamin B . Vitamin B  supplement by 12 12

oral route had better results to some extend to treat vitamin B  12

deficiency as compare to intramuscular route. Oral route is 

also convenient painless and safe route for administration as 

compare to intramuscular route which increase the cost of 

therapy. The female subjects had lower level of the Hcy levels 

and higher level of vitamin B  as compare to the male 12

subjects. In this study it was found that obese had high 

homocysteine levels than normal, and normal had higher than 

underweight
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Patients with hypertension, effective 24-hour blood pressure (BP) control is essential to ensure protection against the early morning surge in BP 

and the associated increased risk of cardiovascular events.  Angiotensin receptor blockers (ARBs) represent an important therapeutic advance 

in the treatment of hypertension. They are extremely well tolerated, which has significant advantages in terms of improving the poor compliance 

often encountered with hypertensive patients. The objective of the review is to emphasize the role of Telmisartan on early morning blood 

pressure surge. The angiotensin receptor blocker (ARB) Telmisartan has the longest plasma half-life, highest lipophilicity, highest receptor 

binding affinity, and slowest dissociation of any ARB, making it particularly suitable for sustained 24-hour BP control. In clinical studies, 

Telmisartan provides 24-hour BP control superior to that of the ARBs losartan and valsartan, the calcium-channel blocker amlodipine, and the 

angiotensin-converting enzyme (ACE) inhibitor ramipril. This agent is particularly effective during the last 6 hours of the dosing interval when the 

other antihypertensives tend to go down in effectiveness. Finally, when applied to daily clinical practice, these qualities of Telmisartan may 

optimize 24-hour BP control, including the critical early morning period.
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INTRODUCTION

In human beings, regular diurnal variations in blood pressure 

(BP) levels occur that are associated with changes in the risk 
1-3 of cardiovascular events. In patients with hypertension it is 

important to ensure BP reduction over the entire 24-hour 

period and to provide protection against the morning BP 
[4]  surge. BP levels start to increase, and at around 06:00 this 

increase accelerates to produce a sharp rise in BP that is 
2, 4known as the 'morning surge'.

This early morning blood pressure surge is caused primarily 
5-7

by orthostatic changes. An antihypertensive agent's duration 

of action must be sufficient to control blood throughout the 

dosing interval and, ideally, if the next dose is delayed or 
8missed.  

Angiotensin II, which is generated by the renin–angiotensin 

system (RAS), plays a pivotal role in hypertension and 

cardiovascular disease. Thus, pharmacologic regulation of 

angiotensin II is central to the control of blood pressure and 

prevention of its pathophysiologic effects on the 
9cardiovascular system, including the kidney and the brain. 

Angiotensin receptor blockers (ARBs) represent an important 

therapeutic advance in the treatment of hypertension. They 

are extremely well tolerated, which has significant 

advantages in terms of improving the poor compliance often 

encountered with hypertensive patients. Some of these 

agents, have a duration of action of 24 hours or greater and can 

be prescribed for once-daily dosing without compromising 

BP control at the end of the dosing period.

The objective of the review is to emphasize the role of 

Telmisartan on early morning blood pressure surge.

DESCRIPTION

An extensive literature search was done in  different 

databases like Pubmed Medline and Medscape. Different 

mesh terms were used in search strategy like Telmisartan, 

Angiotensin receptor blockers,  hypertension,  and early 

Morning Pressure, The study included all articles retrieved 

from 1978 onwards. Exclusion criteria included  an underage 

population, as well as prevalence studies of hypertension for a 

disease-specific population.  

Telmisartan offers unique pharmacological properties 

compared with other agents of its class.

Pharmacodynamics:

Telmisartan displays insurmountable, but reversible binding 

to the AT  receptor, and it has the highest binding affinity for 1

10this receptor among available ARBs.  As well as providing 

long-term blockade of the AT  receptor, telmisartan has 1
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minimal affinity for the AT  receptor or for acetylcholine, 2

catecholamine, dopamine, and histamine, serotonin, or 
11imipramine receptors.

Pharmacokinetics:

Telmisartan is also highly lipophilic, which facilitates oral 

absorption and benefits tissue and cell penetration, as 

demonstrated by its large volume of distribution of 
12-13approximately 500 L. . Unlike other ARBs, which are 

14-15excreted to varying extents via the kidneys,  more than 
1690% of Telmisartan is eliminated in the feces. An important 

distinguishing feature of Telmisartan is its long terminal 

elimination half-life of about 24 hours, suggesting a long 
13duration of action. 

Patient compliance and sustained Blood Pressure control:

Hypertension is well recognized as a major risk factor for 

cardiovascular and renal morbidity and mortality. Patients 

compliance can be increased when a drug is administered 

once daily,  usually in the morning, when it is more discreet 
17and easier to maintain a routine.  With the newer generation 

of ARBs, such as Telmisartan, we now have drugs that have an 

extremely long duration of action, which provide smooth BP 
18-20control over a 24-hour dosing period.  We can be confident 

that once-daily dosing with Telmisartan will not compromise 

the patient at the end of the dosing period, when 

antihypertensive protection is often most needed.

DISCUSSION

Ÿ Telmisartan against other ARBs

In Japanese hypertensive patients, home blood pressure 

measurement confirmed that telmisartan reduces blood 
21 pressure more than other ARBs.  At the lower doses typically 

used in Japan, once-daily telmisartan 10 to 40 mg taken in the 

morning achieved greater blood pressure reductions in the 

early morning than once-daily valsartan 40 to 80 mg, 

candesartan 2 to 12 mg, or losartan 25 to 100 mg. Comparison 

of the morning effect on blood pressure versus the evening 

effect on blood pressure showed that, in particular, the effect 

of losartan did not persist for 24 hours. When compared with 

valsartan 160 mg (8.1 mmHg SBP and 5.8 mm Hg DBP), 

telmisartan provided sustained anti-hypertensive efficacy  ( 

12 mm Hg SBP and 7.8mm H g DBP)and superior control of 
22, 23blood pressure during the early morning period.

Ÿ Telmisartan against ACE inhibitors

The antihypertensive effect of telmisartan was examined in a 

double-blind comparison of Telmisartan 80 mg and 

Perindopril 4 mg. Both agents produced similar reductions in 

24-hour men Systolic BP/Diastolic BP at the end of the 8-

24week study.  However, Telmisartan provided significantly 

greater reductions (2.2 mm Hg) in hourly mean Diastolic BP 

in each of the last 8 hours of the dosing period.

Telmisartan is better tolerated than ACE inhibitors. 

Comparative studies have consistently shown that incidences 

of cough were lower with Telmisartan than with Perindopril, 
24, 25 26 27, 28   Lisinopril or Ramipril

S.No Common Adverse Reaction Of Telmisartan 

1 Syncope 

2 Headache 

3 Uncontrolled hypertension 

4 Hypotension symptoms 

5 Diarrhea 

6 Vomiting 

7 Nausea 

8 Atrial fibrillation 

9 Hyperkalemia 

10 Renal impairment 

11 Angioedema

Ÿ Telmisartan against beta (β)-blockers

The superiority of Telmisartan was also demonstrated in an 8-

week open-label comparison of Telmisartan 80 mg and 
29  Atenolol 50 mg in 58 patients. 

The SBP reduced by 12 mm Hg and DBP by 3.2 mm Hg  in 

telmisartan group compared to  8mm Hg of SBP and 1.2 mm 

Hg of DBP reduction in Atenolol group.

Ÿ Telmisartan against Hydrochlorthiazide

Telmisartan has been shown to provide more effective control 

of high blood pressure than Hydrochlorthiazide . In an 8-week 

factorial study comparing Telmisartan (20, 40, 80mg), 3 doses 

of Hydrochlorthiazide (6.25, 12.5, or 25 mg), Telmisartan 40 

and 80 mg resulted in greater reductions in Systolic BP and 

Diastolic BP (20mm Hg/4.6mmHg) than Hydrochlorthiazide 
3012.5 mg. ( 12 mm Hg/ 1.1mm Hg)

Ÿ Telmisartan against calcium channel blockers

20When telmisartan 40 mg  and amlodipine 5 mg  were 

compared, Telmisartan, however, was superior to amlodipine 

with respect to the reductions in Diastolic BP at night and 

during the early morning hours: reduction in DBP in the last 4 

hours of the dosing interval was 3.4 mmHg greater with 

telmisartan than with amlodipine. 

 PROBE study compared Telmisartan 80 mg with valsartan 80 

mg after treatment for 8 weeks detected a significantly greater 
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reduction in the last 6 h mean Diastolic BP in Telmisartan-
31treated patients (7.5 mm Hg vs 5.2 mm Hg).  After a missed 

dose, the 24 h mean DBP was reduced by 7.2 mm Hg with 

telmisartan compared with 5.5 mm Hg with valsartan 

(p=0.0004). The reduction in 24 h mean SBP after a missed 

dose was 10.7 mm Hg with telmisartan and 8.7 mm Hg with 

valsartan (p=0.0024). It was also observed in one of the two 

studies that there was a notable trend for greater blood 

pressure reduction in the telmisartan group compared with the 

valsartan group in latter part of the dosing interval on the day 
22on which a dose was missed.  These data indicate that the 

32 33longer half-life of Telmisartan compared with valsartan  

confers more sustained blood control, especially at the end of 

the dosing period, and preserves efficacy in poorly compliant 

patients in the event of a missed dose.

Telmisartan is probably the longest acting, and has a half-life 

of about 24 hours. It may be particularly relevant that there 

appears to be a biphasic pattern in the elimination of this drug, 

possibly reflecting secondary release from tissue-binding 
34sites.  In comparison with another ARBs, losartan, and with 

the long-acting calcium channel blocker amlodipine, 

Telmisartan (40-80 mg given once daily in the morning) 

produced greater reductions in blood pressure the following 

morning. Although the differences were small 

(approximately 3/1.5 mmHg) they were nonetheless 

statistically significant and would be expected to have a 
34clinically significant impact on risk reduction.

In clinical studies, Telmisartan provides 24-hour BP control 

superior to that of the ARBs losartan and valsartan, the 

calcium-channel blocker amlodipine, and the angiotensin-

converting enzyme (ACE) inhibitor ramipril. This agent is 

particularly effective during the last 6 hours of the dosing 

interval when the other antihypertensives tend to go down in 

effectiveness. Telmisartan is, therefore, a highly appropriate 

antihypertensive for sustained 24-hour BP control, especially 
35during the risky early morning hours.

Goose conducted a similar review on blood pressure control 

during the early morning hours and stated that  telmisartan 80 

mg controls the early morning blood pressure surge more 

effectively than ramipril 5-10 mg and, thus, may have a 

greater beneficial effect on long-term cardiovascular risk. The 

efficacy of telmisartan 80 mg monotherapy has been 

demonstrated using ABPM, with superior reduction in mean 

values for the last 6 h of the dosing interval compared with 

ramipril 10 mg and valsartan 80 mg. In addition, telmisartan 

80 mg provides superior blood pressure control after a missed 

dose compared with valsartan 160mg. When combined with 

hydrochlorothiazide (HCTZ) 12.5 mg, telmisartan 40mg and 

80mg is more effective than losartan/HCTZ (50/12.5 mg) at 

the end of the dosing interval. Furthermore, greater reductions 

in last 6 h mean systolic blood pressure (SBP) and diastolic 

blood pressure (DBP) are achieved with telmisartan/HCTZ 

(80/12.5 mg) than with valsartan/HCTZ (160/12.5 mg) in 

obese patients with type 2 diabetes and hypertension.  This 

supposition is being tested in the ONgoing Telmisartan Alone 

and in combination with Ramipril Global Endpoint Trial 
36(ONTARGET) programme.

Sharma AM. found in high-risk, overweight/obese patients 

with hypertension and type 2 diabetes, Telmisartan/HCTZ 

provides significantly greater BP lowering versus 

Valsartan/HCTZ throughout the 24-hour dosing interval, 
37particularly during the hazardous early morning hours. 

Telmisartan, an angiotensin receptor blocker, is one of the 

best researched drugs worldwide. It has been studied in 

clinical trials in more than 50,000 patients. Its positive safety 

profile has been confirmed also in a market exposure of 34.5 

million patient years. Convincing safety data for patients with 

a high cardiovascular risk were collected in the three long-

term outcome trials ONTARGET, PRoFESS and 

TRANSCEND which followed some of the patients for up to 

five years.

CONCLUSION

The pharmacologic features of Telmisartan enable it to 

provide greater and more sustained antihypertensive efficacy 

than many other antihypertensive agents, and compared with 

other antihypertensive in other classes, Telmisartan is well 

tolerated. With its proven tolerability suggest that Telmisartan 

could be considered as a potential treatment for patients with 

vascular disease or high-risk diabetes, irrespective of whether 

or not they can tolerate ACE inhibitors.  Telmisartan has the 

longest half life among ARBs class Antihypertensive duugs. 

The powerful and sustained BP control apparent in  Clinical 

trials, together with cardiovascular protection, duration of 

action of 24 hours, can be administered once daily without 

compromising on BP control at the end of the dosing makes 

Telmisartan preferred option for patients with Hypertension. 

Finally, when applied to daily clinical practice, these qualities 

of Telmisartan may optimize 24-hour BP control, including 

the critical early morning blood pressure surge  
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The present study comprised of 172 clinical isolates of indigenous Mycobacterium tuberculosis collected from Tuberculosis diagnosed patients 

of 17-67 years of age group. The specimens were collected from six different sources and comprised of 84.9% sputum, 10.5% pus and 4.6% 

bronchial washings. There were 70.9% male and 29.1% female patients with 84.30% pulmonary (sputum, bronchial washing, pus) and 15.70% 

extra-pulmonary (pus and bronchial washings) specimens. The clinical isolates were collected from cultured growth over Lowenstein Jensen 

medium supplemented with pyrazinamide at optimum concentration of 100µg/ml. The Specimens were treated to determine the sensitivity 

against pyrazinamide by standard drug proportions method. 47 pyrazinamide resistant Mycobacterium tuberculosis strains were further studied 

at molecular level to elucidate the genetic basis of resistance. The genomic DNA of Mycobacterium tuberculosis was isolated by mechanical 

method and used to detect the pyrazinamide resistant pnc A gene. The three fragments of 217 bp, 179 bp and 215 bp were amplified through 

Polymerase Chain Reaction (PCR). The Single Strand Conformation Polymorphism (SSCP) analysis was conducted to detect mutation in pnc 

A gene. Molecular examination indicated the activity of pyrazinamidase on basis of the hypothesis that mutation in the pnc A gene is a reliable 

marker of pyrazinamide resistance.

Keywords: Mycobacterium tuberculosis; Clinical isolates; Pyrazinamide resistance; pnc A gene; Polymerase Chain Reaction; Single Strand 

Conformation Polymorphism. 

Accepted: 5/6/2011Submitted: 30/4/2011A B S T R A C T

INTRODUCTION

Mycobacterium tuberculosis is capable of getting genetic 

mutation to develop resistance. Combination therapy 

therefore carried to overcome and prevent emergence of 

resistance. The recent increase in the incidence of 

tuberculosis (TB) in certain parts of the world and the 

emergence of multi-drug resistance has urged the need for its 
1rapid diagnosis.  Delayed identification and failure to isolate 

contagious patients had helped much in the transmission of 

resistant Mycobacterium tuberculosis. 

Genotypic analysis of Mycobacterium tuberculosis is used to 

confirm outbreaks of tuberculosis and investigate its 

transmission in communities, identify cases of exogenous                  

re-infection, confirm cross-contamination in the laboratory 
2,3and study the clonal expansion of strains.  Various molecular 

methods have been developed to rapidly detect mutations in 

the Mycobacterium tuberculosis core region, including the 
4line probe assay, Single Strand Conformational 

Polymorphism (SSCP), Polymerase Chain Reaction (PCR) 
5and real-time PCR.  Automated DNA sequencing is the most 

commonly applied technique to characterize mutations.

Keeping in view the antibiotic resistance problem in 

tuberculosis patients in the country the present research 

project was designed to elucidate the molecular basis of 

resistance in clinical isolates of indigenous Mycobacterium 

tuberculosis against first line anti-tuberculosis drug 

pyrazinamide using Polymerase Chain Reaction (PCR) and 

Single Strand Conformational Polymorphism (SSCP) 

analysis. 

MATERIAL AND METHODS

Collection and processing of samples:

The study was conducted at Department of Microbiology, 

Quaid-e-Azam University, Islamabad and National Institute 

of Biotechnology and Genetic Engineering (NIBGE) 

Faisalabad, Pakistan. Pyrazinamide was obtained from the 
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Schazoo Laboratories (Pvt.), Lahore, Pakistan. A total 

number of 172 Tuberculosis (TB) diagnosed human patients 

were selected from five different sources. The patients were 

selected regardless of their age, gender and previous 

therapeutic profile. The samples are collected from 122 

(70.9%) male and 50 (29.1%) female patients. Three different 

types of samples i.e. sputum, bronchial washing and pus were 

collected from all patients. The specimens were treated to 

determine the sensitivity against pyrazinamide by standard 
6 drug proportions method.  The pyrazinamide resistant 

Mycobacterium tuberculosis strains (47) were further studied 

at molecular level to elucidate the genetic basis of resistance.

Isolation and Quantification of genomic DNA: 

The genomic DNA of resistant Mycobacterium tuberculosis 

isolates were extracted by mechanical method. Eppendorf 

micro-centrifuge machine was used for centrifugation of 

mycobacterial suspension at 13000 rpm for 15 minutes. The 

mycobacterial cells were disintegrated mechanically in a 

Mickle Apparatus and centrifuged for 10 minutes at 13000 

rpm. The supernatants were collected and transferred to new 

eppendorf tubes. The gel estimation and photometric 

methods were used to quantify the isolated DNA. In gel 

estimation method, 3µl of bromophenol blue was used as 

loading dye to load 10µl of isolated DNA on 2% agar gel 

using 90V current maintained for 1 hour in 0.5 x TBE buffer 

to run the sample and then observed on UV transilluminator. 

In photometric method, 1µl of genomic DNA was analyzed 

quantitatively by spectrophotometer at wavelength of 260nm 

and the concentrations of nucleic acid in all the samples were 

calculated.

Amplification and Identification of Mycobacterium 

tuberculosis genomic DNA:

Mycobacterium tuberculosis isolates were identified through 

PCR by using the primers homologous to the specific 

mycobacterial insertion sequence IS987  TB-1 and TB-3, 20 

bases primers corresponding to bp 105 to 124 (5'-GTG CGG 

ATG GTC GCA GAG AT-3') and 626 to 645 (5'-CTC GAT 

GCC CTC ACG GTT CA-3'), respectively. Briefly, a 16 µl of 

above mixture was added into 0.2 ml PCR reaction tube. A 

4µl of isolated DNA of each sample was added alongwith 4µl 

dH2O as negative control into corresponding tubes and 

mixed thoroughly. For the detection of PCR product, the 

amplified 10µl product and 2µl of 2 X loading dye were 

loaded into each well of 2% agarose gel in 01 X TBE buffer 

containing 1µg/ ml final concentration of ethidium bromide. 

The gel was run with 50 bp marker in 0.5XTBE. The fragment 

of 541 bp was visualized and compared with marker by UV 

transilluminator. 

PCR of the fragments of pyrazinamide resistant pnc A 

gene:

The specific primers were designed and synthesized to 

amplify the 217 bp, 179 bp, and 215 bp fragments from the 

pnc A gene of pyrazinamide resistant Mycobacterium 

tuberculosis using PCR. The specific primer

P1 (5'- GTCGGTCATGTTCGCGATCG 3') and 

P2 (5'- TCGGCCAGGTAGTCGCTGAT 3') for 217 bp, 

P3 (5' - ATCAGCGACTACCTGGCCAGA 3') and 

P4 (5' - GATTGCCGACGTGTCCAGAC 3') for 179 bp and 

P5 (5'- CCACCGATCATTGTGTGCGC3') and 

P6 (5'- GCTTTGCGGCGAGCGCTCCA3') for 215 bp 

fragments were used, respectively. The conditions for PCR 

were optimized. Each reaction mixture consisted of 4µl (20-

50 ng) of isolated DNA from the samples in 16 µl of reaction 

buffer containing 10 mM Tris-HCl (pH 8.3), 50 mM KCl, 1.5 

mM MgCl , 0.01% gelatin, 0.2 mM deoxynucleotide 2

triphosphate (dNTPs), 10 pmol of each primer and one unit of 

Taq polymerase enzyme. All the samples were mixed 

thoroughly, spun and shifted to thermalcycler. For the   

detection of amplified products, 1 µl of each PCR product 

was mixed with 3µl of dH2O and 1 µl of loading dye 

bromophenol blue. The electrophoresis was carried on a 12% 

non-denaturing polyacrylamide gel in a folding page 

apparatus at 160 Volt for one hour and silver stained to see the 

amplification of 217 bp, 179bp and 215 bp fragments from 

pnc A gene. 

Single Strand Conformation Polymorphism Analysis of 

pnc A Gene:  

The Single Strand Conformation Polymorphism (SSCP) 

analysis was conducted to determine the mutation in pnc A 

gene of pyrazinamide resistant isolates in comparison to 

pyrazinamide sensitive Mycobacterium tuberculosis. The 

conditions for SSCP analysis were optimized using different 

percentages of polyacrylamide gel, TBE buffer and DNA, 

starting and running voltage, buffer temperature and running 

time. A 4 µl of the PCR product was mixed with 6µl SSCP dye 

and kept at 37°C for 1hour. The samples were denatured at 

98°C for 5 minutes in thermal cycler and then immediately 

chilled on ice. The samples were electrophoresed in a 20% 

(39:1 acrylamide: bis-acrylamide) non-denaturing 

polyacrylamide gel (80 X 80 X 1 mm) and 1.5 X TBE buffer 

in a cold room (4°C). The starting voltage was 25 V which 

was reduced to 15V as the sample entered in the gel and then 

maintained for 4 hours in folding gel apparatus. The SSCP 
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bands were visualized by silver staining techniques. The 

mobility of SSCP bands in normal control DNA was 

compared with the mutant bands in the samples. 

RESULTS AND DISCUSSION

The samples were collected from six different local sources 

and comprised of 146 (84.9%) sputum, 18 (10.5%) pus and 8 

(4.6%) bronchial washings with 145 (84.30%) pulmonary 

and 27(15.70%) extra-pulmonary specimens. The study 

comprised of 122 (70.9%) male and 50 (29.1%) female 

patients out of total 172 clinical isolates. Gender comparison 

depicts greater percentage of tuberculosis in male than their 

female counterparts. These findings are in conformity with 
7Uplekar et al.  who also reported an excess of seventy percent 

(70%) cases of tuberculosis in male globally each year. The 

reasons for this difference is yet unclear. The findings of the 

gender comparison in this study are also in agreement with 
8Haq et al.  who have reported 68% male and 32% female 

tuberculosis patients. 

The Mycobacterium tuberculosis genomic DNA was isolated 

and amplified (Figure 1). The three fragments of 217 bp, 179 

bp, and 215 bp from the pnc A gene of pyrazinamide resistant 

clinical isolates of indigenous Mycobacterium tuberculosis 

were amplified using PCR. The results of amplification are 

shown in Figure 2,3 and 4, respectively. The Single Strand 

Conformation Polymorphism (SSCP) analysis was 

conducted to detect mutation in the pnc A gene on the basis of 

its mobility pattern. By using the SSCP analysis, we obtained 

most diverse pattern in 47 resistant strains. The 30 (63.83%) 

pyrazinamide resistant Mycobacterium tuberculosis showed 

different pattern than sensitive samples which indicated the 

mutation in this domain, while 17 (36.17%) did not show any 

difference in mobility in comparison to sensitive samples. 

Fig. 1:  Amplification of 541 bp fragment of IS987 for 

typical and atypical Mycobacteria with TB1 and TB2

Lane 1= Negative control; Lane 2= Positive control; 
Lane3-7= Samples; Lane8 = 50bp ladder

Fig. 2:  Amplification of 217 bp fragment of pnc A gene from 

pyrazinamide resistant clinical isolates of indigenous 

Mycobacterium tuberculosis by P1 and P2

Lane 1= 50 bp ladder; Lane 2= Negative control; 
Lane 3 = Positive control; Lane 4-11 = Samples

Fig. 3: Amplification of 179 bp fragment of pnc A gene from 

pyrazinamide resistant clinical isolates of indigenous 

Mycobacterium tuberculosis by P3 and P4

Lane 1= 50 bp ladder; Lane 2= Positive control; 
Lane 3 = Negative control; Lane 4-7 = Samples

Fig. 4: Amplification of 215 bp fragment of pnc A gene from 

pyrazinamide resistant clinical isolates of indigenous 

Mycobacterium tuberculosis by P5 and P6

Lane 1= 100 bp ladder; Lane 2= Positive control; 
Lane 3-5 = Mycobacterium tuberculosis isolates; 

Lane 6-8 = A typical Micobacteria
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This indicates that although there is no obvious mutation in 

this region but it needs to be further confirmed by sequencing. 

9These findings are in line with Sreenvatsan et al.  who 

reported that pyrazinamide sensitive strains of 

Mycobacterium tuberculosis had normal pnc A genes, while 

pyrazinamide resistant strains had mutations in pncA genes. 

This finding also suggested that there might be some other 

resistance mechanism involved in addition to 

pyrazinamidase activity. Our findings are in line with the 
10work of Riska et al.,  who investigated the up take of 

pyrazinamide as a possible resistance mechanism in 

Mycobacteria. They found that an ATP dependent transport 

system is involved in up take of pyrazinamide. They 

investigated four naturally pyrazinamide resistant species of 

Mycobacteria as Mycobacterium tuberculosis. Findings of 
11this study are also substantiated by Stephen,  who reported 

that the most pyrazinamide resistant organisms have 

mutations in the pyrazinamidase gene. 

12Our findings support the work of Lemaitre et al.  who 

reported pyrazinamide as essential in producing the active 

pyrazinoic acid derivative, and mutants are unable to produce 

an active drug. These findings are in conformity with Hirano 
13et al.,  who reported that pyrazinamidase negative isolates 

had mutations within the pnc A gene. They also described that 

in vitro selected pyrazinamide resistant mutants were 

pyrazinamidase positive and showed no change in the pnc A 

gene, which indicate the involvement of some additional 

mechanisms in pyrazinamide resistance. No mutations were 

observed in all of pyrazinamidase positive isolates which 

indicate that the mutations in the pnc A gene is involved in the 

loss of pyrazinamidase activity. Therefore sequencing 

analysis of the pnc A gene could provide rapid diagnosis of 

pyrazinamide resistance. 

CONCLUSION

The data of this project indicate five time higher prevalence of 

pulmonary than extra-pulmonary tuberculosis. Because of 

this pyrazinamide resistance, the patients should be treated 

either by replacing or modifying its combinations or explore 

some other effective procedures to stop the mortality and 

morbidity. This is the first ever attempt to elucidate the 

molecular basis of pyrazinamide resistance in clinical 

isolates of indigenous Mycobacterium tuberculosis. The PCR 

and SSCP analysis of isolated and amplified genomic DNA of 

indigenous pyrazinamide resistant Mycobacterium 

tuberculosis showed the mutation in pnc A gene. These 

findings also confirmed the hypothesis that inhibition of 

pyrazinamidase activity is an indication of mutation in pnc A 

gene and is a reliable marker of pyrazinamide resistance. 

However, it needs to be further confirmed in future by 

sequencing the different fragments of pnc A gene of 

pyrazinamide resistant clinical isolates of indigenous 

Mycobacterium tuberculosis.  
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A B S T R A C T

A prospective study was conducted to assess the influence of pharmacist mediated pharmaceutical care services on medication adherence 

behaviour in patients living at Old Age Homes (OAH). Brief Medication Questionnaire (BMQ) was administered to assess the patient's 

medication adherence behavior at baseline and at final follow up. During the study, pharmacist developed an individualised pharmaceutical 
 care plan and provided tailor made medication information to the patients during the follow-up periods at days 15 and 30 from baseline 

assessment. Out of 83 enrolled patients aged > 60 years, 75 patients completed all the follow-ups. Overall prevalence of medication adherence 

was found 13.3%. The prevalence was high in the age group of 71-80 years (50%), male patients (90%), and those who completed the university 

education (40%). Patients with one co-morbidity and patients receiving 3 or less medications were found more adherent (50% and 40%). At the 

end of the study, pharmacist provided pharmaceutical care demonstrated a significant (p<0.001) increase in the number of patients moving 

towards negative screens of BMQ. Pharmacist provided pharmaceutical care services improved the medication knowledge and adherence 

behaviour in the study patients. Interventions aimed at improving medication adherence involving the pharmacists can enhance therapeutic 

benefits in elderly.

Keywords: medication adherence; geriatrics, old age homes, pharmaceutical care, pharmacist 

INTRODUCTION

Geriatrics is the fastest growing segment of the population in 

many developing countries and consumes one third of the 

total medications due to chronic disorders and associated co-
1morbidities . Many elderly patients present with multiple 

chronic diseases, requiring complex long term treatment to 
2prevent frailty and disability . Adherence to therapy is very 

important in geriatric patients to achieve the desired clinical 

outcomes and improved quality of life. Failure to adhere to 

medical recommendations has been found to increase 

unnecessary complications such as disability, increased 
3health care expenditure and early death .

Cognitive and functional impairment in geriatric patients 

contributes largely to poor adherence to the prescribed 
4regimen . The incidence rate of non-adherence to 

medications is reported to be higher in geriatric patients 

residing at old age homes than older people living at their own 
5homes . Inadequate knowledge of care givers about diseases 

and medications and failing to recognize the subtle changes in 

behaviour and health of individual residents may be the 
6contributing factors for non-adherence in these individuals . 
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Hence, it is important to identify the predictors of poor 

medication knowledge in order to improve the adherence to 
8,9the treatment .

Pharmacists can play a vital role in medication review process 

and provide various pharmaceutical care services to geriatric 

patients living at old age home settings. Many studies have 

documented the beneficial role of pharmacist in combating 

problems with adherence and reducing Medication Related 

Problems (MRP) in geriatric patients living at old age homes 
10-15 Majority of the published studies on medication adherence 

in geriatric patients living at old age home settings are 

conducted in developed countries. To the best of our 

knowledge, in India no studies were conducted in these 

settings.

Hence, this study was aimed to evaluate the impact of 

pharmacist provided pharmaceutical care services on 

medication adherence behaviour in geriatric patients living at 

old age home settings. 

MATERIAL AND METHODS

Present study was a prospective interventional study 

conducted at selected old age home settings (assisted living 

facilities) in Mysore city, Karnataka, India. The facilities offer 

nursing and personal care services to residents including 

nurse visits, weekly medical check-up and prescription 

filling, assistance for daily activities, companion service, 
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medication reminders, blood pressure measurement and 

capillary blood glucose measurement. Patients are at liberty 

to choose any combination of services offered or receive no 

service at all. 

Patients of both sexes aged more than 60 years, having at least 

one chronic disease (eg. hypertension, diabetes mellitus, 

stroke, etc.) and receiving medications and agreed to give the 

informed consent were enrolled in to the study. Patients 

receiving alternative system of medications (Ayurvedic, 

Homeopathic medications etc.); and with hearing / cognitive 

impairment were excluded from the study. The study was 

approved by Institutional Ethical Committee. 

The study was conducted over a period of six months from 

July 2008 to January 2009. After the enrollment, the study 

pharmacist reviewed the patient source data and recorded the 

patients' demographic details, drug usage pattern and self 

reported adherence behaviour information in data collection 

form. To assess the medication adherence behaviour in the 

study patients' a self reported Brief Medication Questionnaire 

(BMQ) was used. Patients participated in the study were 

asked to complete brief medication questionnaire (BMQ) at 

baseline. The patient reported data was compared with the 

actual prescription of the patient to determine the adherence 

status of the patient. After baseline assessment, the 

pharmacist developed individualised pharmaceutical care 

plan and provided tailor made medication information to the 

patients to improve their medication adherence status. 

Patients were followed at day 15 and day 30 from the baseline 

assessment. Verbal education was given to all patients along 

with a patient information leaflets (PILs) during the follow up 

period. At the end of day 45 (Two weeks after the last 

education session) BMQ was re-administered to the patients 

to assess the impact of pharmacist provided education on the 

reported adherence behaviour.

Patients were grouped gender wise into male and female. 

Enrolled patients' age was sub classified into different age 

groups with a difference of 10 years in each group. Patients 

were also classified based on their education level. The 

education level was classified in to five groups (Illiterate, 

Primary schooling, secondary schooling, pre-university and 

university education). Number of patients with no co-

morbidities and with 1, 2 and 3 co-morbidities was 

determined. Respective percentage proportion was calculated 

for all the patient characteristics.

Number of medications used by geriatric patients' was 

categorized into six groups (1, 2, 3, 4, 5 and ≥ 6 drugs). 

Number of patients falling in these groups was determined 

and their respective proportion of all patients who received 

medications was calculated.

Impact of education sessions by pharmacist on medication 

adherence was assessed by calculating self reported mean and 

standard deviation (SD) in both baseline and final follow-up 

in various screens of BMQ. 

The regimen screen measures self-reported adherence 

behavior. In this part of the questionnaire, questions were 

asked about the medication taken in the past week. Patients 

had to recall what and how much medication they had taken 

and whether they missed any pills. Patients received a score of 

1 if their initial or spontaneous response indicated potential 

non-adherence with the current regimen for the target 

medication. Zero score was assigned if their response 

indicated adherence. Indicators of potential non-adherence 

include failing to mention the target medication or reporting 

any interruption or discontinuation because of a late refill or 

other reason. The score range for this screen was zero to 

seven. 

The belief screen identifies patient concerns about the 

efficacy of a given medication and possible concerns about 

unwanted adverse effects and short- or long-term risk (score 

range, 0-2). The recall screen identifies potential problems in 

receiving a multiple dose regimen and difficulty in 

remembering all doses (score range, 0-2). The access screen 

identifies patients' difficulty in paying for medications and 

getting refills in time (score range, 0-2). 

Statistical significance of adherence was assessed by using 

Chi square test. p-value less than 0.05 was considered 

significant and 0.001 was considered highly significant in 

Chi-square test.  The statistical analysis was carried out using 

statistical package for the social sciences (SPSS, version 

17.0).

RESULTS

Eighty three patients aged > 60 years meeting the study 

criteria were enrolled in the study. Of them, 75 patients 

completed all the follow-ups, eight patients were considered 

as drop outs as they were irregular in their follow-ups. 

Baseline characteristics of the patients who completed all 

follow-up are presented in Table No.1.

The mean age group of the study patients was 75.5 (SD, 8.4) 

years. In addition, majority patients were female patients 

57.3% (n= 43) and 69.3% (n=52) patients were literates. On 

average, each of the subject had 0.85 (SD, 0.82) co-

morbidities and were taking three (SD, 1.9) types of 

medications. The four commonest disease conditions for 

which medications were used were hypertension (29.3%), 

hypertension with type 2 diabetes mellitus (16%), 

hypertension with asthma (9.3%) and, type 2 diabetes 

mellitus (6.7%).
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In our study, at baseline 10 (13.3%) patients were found 

adherent to their medications. The middle old group (aged 71-

80 years) patients were more adherent (50%), and the 

adherence was high in male (90%, n=9) patients. The greater 

self-reported adherence was seen in patients who completed 

university education (40%, n=4). Patients having one co-

morbidity and patients receiving 3 medications were more 

adherent (50%, n=5 and 40%, n=4) respectively. The 

adherence status of enrolled patients, for all demographical 

variables is presented in Table No. 2.

After classification of patients into medication adherent and 

non-adherent categories there were no statistically significant 

differences found between the two groups with respect to 

their baseline characteristics with exception of female gender 

(Table 2). Factor that is shown to be associated with 

medication non-adherence is female gender (P < 0.05, OR 

=16.43; 95% CI, 1.96-137.97). However, (1) university level 

education (OR=12.0; 95% CI, 1.24-116.18; P=0.021); and (2) 

receiving five type of medications (OR=16.0; 95% CI, 1.22-

210.6; P=0.04) are found to be protective factors for 

medication non-adherence.

The mean BMQ scores in various screens at the baseline 

suggest that the patients were non-adherent to their 

medications. Pharmacist provided pharmaceutical care 

demonstrated a significant (p<0.01) decrease in the mean 

scores (from baseline to final follow-up) of - regimen, belief, 

and recall screens of BMQ. The results are presented in Table 

No. 3.

Pharmacist provided pharmaceutical care demonstrated a 

significant (p<0.001) increase in the number of patients with 

negative screens of BMQ at the end of the study compared to 

baseline. The results of the same are presented in Table No. 4.

DISCUSSION

In our study, medication non-adherence rate was found to be 

high (90%). Similar results were observed in a study 
16  conducted by Krass et al . In both the studies BMQ was used 

to assess self reported adherence whereas, in some studies pill 
17count method was used to assess adherence behaviour . In 

these studies, the non-adherence rates were found to be less. 

The change in the adherence rates might be related to 

difference in the tools used for assessment. 

No relationship between age and medication adherence was 

observed in our study. This was consistent with the study 
[18conducted by Spiers et al  that reported negative association 

between the age-related medication knowledge and 

adherence. However, an overseas study conducted by Lam et 
8al  demonstrated an apparent association of medication non-

adherence with young-old age group. We may attribute poor 

medication adherence in geriatric patients to age related 

diminishing cognitive functions, which are more 
19predominant in chronic disease patients .

It was observed that female patients were more non-adherent 

than male patients. Our study was well supported with 
5observations of an overseas study conducted by Col et al.  and 

local studies on medication adherence behaviour conducted 
20 21by Mangasuli et al  and Mini et al . Although studies 

8 22conducted by Lam et al  and Burge et al  have not observed 

any association between gender and medication adherence. 

The most probable reason for our findings may be the 

financial independence and better educational status of male 

Characteristics No. of patients 
n=75 (%) 

Age 

60-70 (Young old) 21 (28) 

71-80 (Middle old) 36 (48) 

≥ 81 (Old old) 18 (24) 

Gender 

Male 32 (42.7) 

Female 43 (57.3) 

Education Level 

Illiterate 23 (30.7) 

Primary school 18 (24) 

Secondary school 15 (20) 

Pre-university 6 (8) 

University 13 (17.3) 

Co-morbidities 

0 (Nil) 28 (37.3) 

1 33 (44) 

2 11 (14.7) 

3 3 (4) 

No of Medications 

1 15 (20) 

2 21 (28) 

3 19 (25.3) 

4 7 (9.3) 

5  4 (5.3) 

≥ 6 9 (12)

Diseases 

Hypertension 22 (29.3) 

Hypertension + Type 2 diabetes 12 (16) 

Type 2 diabetes 5 (6.7) 

Hypertension + Asthma 7 (9.3) 

Miscellaneous 29 (38.7)

Table 1: Baseline Patient Characteristics
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Characteristics No. of Adherent No. of Non-Adherent Odds Ratio P-value
Patients n=10 Patients n=65 (95% CI)

Age 
60-70 (Young old) 2 19 - - 
71-80 (Middle old) 5 31 1.53 NS 

≥ 81(Old old) 3 15 1.9 NS 

Gender 
Male 9 23 
Female 1 42 16.43 0.0015 
Education Level 
Illiterate 0 23 -  - 
Primary school 2 16 4.24 0.22 
Secondary school 3 12 7.39 0.07 
Pre-university 1 5 8.0 0.14 
University 4 9 12.0 0.021 
Co-morbidities 
0 (Nil) 1 27  - - 
1 5 27 5.0 0.13 
2 3 8 10.13 0.06 
3 1 2 13.5 0.19 
No of Medications 
1 0 15  -  - 
2 1 20 1.52 0.62 
3 4 15 5.0 0.15 
4 1 6 4.57 0.27 
5 2 2 16.0 0.04 

≥ 6 2  7 6.0 0.15

Diseases 
Hypertension 1 21 - - 
Hypertension + Type 2 diabetes 2 10 4.2 0.28 
Type 2 diabetes 0 5 1.83 0.55 
Hypertension + Asthma 0 7 1.3  0.63 
Miscellaneous 7 22 6.68 0.06

Table 2: Comparison of Medication Behaviour at Baseline

Screens No. of Baseline Final Follow-up P-value*
patients Mean (SD) Mean (SD)

 aRegimen  75 1.51 (0.92 ) 0.28 (0.56) <0.01 
 bBelief  75 0.53 (0.57) 0.08 (0.27) <0.01 
 bRecall  75 0.52 (0.62) 0.21 (0.44) <0.01 

 bAccess  75 0.17 (0.41) 0.93 (0.33) 0.0132

Table 3. Comparison of Mean Bmq Scores at Baseline and Final Follow-up

*P<0.01 is significant, a – Score range 0-7, b – Score range 0-2

BMQ Screen Follow-up No. of patients in Chi - Square P Value*
( n=75) Negative Screen Value

Regimen Screen
Final follow-up 57

Belief Screen Base line 38 31.33 <0.001
Final follow-up 69

Recall Screen Base line 41 10.94 <0.001
Final follow-up 60

Access Screen Base line 63 2.27 0.104
Final follow-up 69

Base line 10 59.58 <0.001

Table 3. Comparison of Mean Bmq Scores at Baseline and Final Follow-up
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patients compared to female patients. In old age homes female 

residents are financially dependent on their family, and have 

less knowledge towards their medication, hence non-adherent 

to their medications.

Majority study patients were literates (69.3%). The level of 

education in literate groups was primary education (24%), 

secondary education (20%), pre-university education (8%) 

followed by university education (17.3%). The level of 

literacy correlated well with the level of patients' medication 

knowledge and adherence to their medications. Illiterate and 

less educated geriatric patients (primary schooling) were 

found to be less adherent to their medications and were 

unaware about the usage and usefulness of medications they 

were receiving compared to their counterparts who were more 

educated.

Similar observations were found in studies conducted by 
18 20 21 Spiers et al  Mangasuli et al.,  and Mini et al. However, in a 

22study, conducted by Burge et al.  education was negatively 

correlated with adherence. Previous researchers have found 

that poor health literacy resulted in deleterious effect on 

health outcomes, medication knowledge, and medication 
23,24adherence. . While we did not measure health literacy 

specifically in our study, it was expected that low education 

and trouble in reading labels would have interfered with 

adherence.

In our study, more patients were constituted with one or more 

co-morbidities (62.7%). No correlation was observed 

between number of co-morbidities and medication 

adherence. However, a local study conducted by Karibasappa 
25et al.  reported the correlation between presence of co-

morbidities and adherence level. Our finding shows that 

elderly patients with one or more co-morbidities have equal 

medication adherence status compared to patients without 

any co-morbidity. This may be due to both groups having less 

knowledge towards their medication therapy. Pharmacist 

education session has significantly improved scores in 

regimen screen and adherence in all patients, but not in other 

screens.

Majority of our study patients (80%) were taking two or more 

medications. A nonsignificant increase in adherence was 

observed. The number of different medications prescribed 

was not correlated well with medication adherence. This was 
22 consistent with the findings of Burge et al. While our 

findings were not similar with that reported in previous local 
20study by Mangasuli et al.  or overseas studies conducted by 

5 8Col N et al.  and Lam et al.  These studies showed a greater 

proportion of non-adherence as the medications increases. 

Difference in our study result might be because of observation 

in smaller sample size. In our study, a significant 

improvement (p<0.01) in scores of regimen screen of BMQ 

was observed. But insignificant improvement was observed 

with scores of belief, recall or access screen.

The mean BMQ scores in all screens at the baseline suggested 

that the geriatric patients were non-adherent to their 

medications. A highly significant decrease (p<0.001) in the 

regimen, belief, and recall screen scores was observed at the 

final follow-up. This reduction in BMQ screen scores 

indicates the improvement in the self-reported adherence 

status of geriatric patients living at old age home settings after 

pharmacist provided education and pharmaceutical care 

services.

Reasons for missing the drugs reported by the non-adherent 

patients at the baseline were lack of emotional and social 

support, cost of the therapy, forgetfulness, improvement in 

health condition, lack of knowledge, polypharmacy, adverse 

drug reactions and the belief that drug is ineffective. This 

reflects the prevailing social stigma, poor economical status, 

poor knowledge, and burden of drug toxicity among the old 

age home living geriatric patients. 

In our study we found certain limitations. Firstly, self reported 

medication adherence was measured using BMQ. 

Measurement by this method is known to overestimate the 

findings. In addition, interviewer bias may not be excluded, 

because the same pharmacist who is involved in educating the 

patients also involved in administering the questionnaire. 

Secondly, although assessing health related outcomes of the 

pharmacist interventions was not an objective of our study, 

evaluating health related outcome of pharmacist intervention 

would have provided the significance of intervention. Third, 

shorter follow-up duration may be another limitation.  

Our study estimated the prevalence of medication non-

adherence and impact of pharmacist provided pharmaceutical 

care services among old age home residents of Mysore city. 

Self reported medication adherence in geriatric patients living 

in old age homes is poor. Pharmacist provided pharmaceutical 

care services improve the medication knowledge and 

adherence in these patients. The present study emphasizes the 

potential role of the pharmacist in medication management in 

geriatric patients of old age homes in India. Interventions 

aimed at improving medication adherence involving the 

pharmacists can enhance therapeutic benefits in elderly.
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A B S T R A C T

Wound infection is one of the major health problems causing death especially in the developing countries. This study was aimed to find out the 

significant clinical isolates of wound infections and their antimicrobial susceptibility patterns for better understanding of therapeutic 

management. A retrospective review of culture sensitivity assay data of 207 patients from log and resister book of Medinova Diagnostic Center 

located in Dhaka of Bangladesh over six months period and the data were analyzed statistically. The study revealed that majority of the infected 

patients (59.42%) was male. Microbial assay confirmed that 38.46% of the isolates were Staphylococcus aureus which was the most prevalent 

pathogen. Other common isolates were Pseudomonas sp. and E. coli representing 23.19% and 20.77% respectively. Antibiogram conformed 

that Imipenem (94.3%) had the highest sensitivity followed by Meropenem (89.8%), Colistin (88.1%), Netilmycin (86.5%), and Amikacin (82.3%) 

against all wound isolates. Conversely, Amoxicillin was the most resistant antibiotic followed by Cephalosporin and Ciprofloxacin. Antibiotic 

resistance is now a global warning issue in the medical care due to changes in microbial genetic ecology resulting from indiscriminate use of 

antibiotics. This study demonstrated most vanguard antibiotics are getting resistant against invasive wound isolates. 

Keywords: Wound Infection, Antibiotics, Antibiogram, Wound Isolate, Antibiotic Resistance.
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INTRODUCTION

Wound infection may be defined as the presence of pus in a 

lesion followed by other general or local features of sepsis 
1including pyrexia, pain and indurations . Wound infection is 

one of the health problems which is originated and aggravated 

by the invasion of single or multiple pathogenic organisms in 

different parts of the body causing death of large number of 
2people in developing countries .  Studies have shown that S. 

aureus, Klebsiella species, E. coli, Proteus species, 

Streptococcus species, Entrobacter species, Pseudomonas 

species and Coagulase negative Staphylococci are the most 

common bacterial pathogens isolated from wound 
2,3,4infections . Wound infections often result in prolonged 

hospitalization about 6 – 10 days more augmenting hospital 
5, 6, 7cost almost doubles for the management of the patient .

Increased resistant of microbes of wound infection have 

deteriorated the condition thereby throwing immense 
2, 8confront of the effectiveness of antimicrobials worldwide . 

The situation is getting serious in developing countries due to 
9irrational prescription of antimicrobial agents . Thus 

management of infected wounds is a challenging one in terms 

of rational antimicrobial use in the presence of wide array of 
10antimicrobial drugs .  

Present study was aimed to find out common bacterial isolates 

of wound infections and its' corresponding antibiogram. 

METHOD

This is a retrospective study where culture sensitivity records 

of 207 wound infected patients were reviewed randomly same 
11as the study of Shill et al.  Data were collected from log and 

register book of Medinova Diagnostic Center, Dhaka, 
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Study demonstrated that Klebsiella sp. showed 100% 

resistance against Amoxicillin whereas fabulous sensitivity 

toward Colistin (100%), Meropenem (94.7%), Imipenem 

(94.4%), Netilmycin (92.3%) and Amikacin (90%). E. coli 

showed similar pattern of sensitivity.  Again Acinetobacter 

was 100% resistant to Amoxicillin and Cephradine though 

excellent sensitivity was observed with Imipenem (100%), 

Meropenem (88.9%).  Alternatively Colistin Imipenem and 

Meropenem exhibited most sensitive response toward 

Pseudomonas sp. while most resistant against Cephradine, 

Amoxicillin and Co-amoxiclav.  In case of Staphylococcus 

aureus, Amoxicillin showed the highest resistance however 

Netilmycin and Chloramphenicol demonstrated superior 

sensitivity. On the contrary, most of the antibiotics conferred 

enormous sensitivity against Proteus sp. while Enterococcus 

sp. accomplished 100% sensitivity to Imepenem, 

Meropenem, Amikacin and Netilmycin. Detail of the 

antibiogram illustrated in Table No.1 

Overall sensitivity of antibiotics, considering the entire 

wound isolates, Imipenem (94.3%) was the highest followed 

by Meropenem (89.8%) and Colistin (88.1%) More 

information presented in the Figure No. 3.

Bangladesh from July 2009 to December 2009. Culture 
5records showing bacterial count more than 10  cfu / ml were 

taken into consideration.  

Antibiotic Sensitivity

Proceedings have confirmed that antimicrobial susceptibility 

test was made by the diagnostic center on Mueller-Hinton 

agar as per the standard disc-diffusion method recommended 
 12by Clinical and Laboratory Standards Institute (CLSI) 2007  

against AmoxiÅáääáå= ENM= =ÖFIص ^ãáâ~Åáå= EPM= =ÖFIص `çJ

~ãçñiÅä~î=EOMLNM=صÖFI=`ÉÑçí~ñáãÉ=EPM=صÖFI=`ÉÑí~òáÇáãÉ=E=PM=

=ÖFI=`ÉéÜê~ÇáåÉص=ÖFI=`ÉÑìêçñáãÉ=EPMص=ÖFI=`ÉÑíêá~ñçåÉ=EPMص

EPM= =ÖFIص `Üäçê~ãéÜÉåáÅçä= EPM= =ÖFIص `áéêçÑäçñ~Åáå= ER= =ÖFIص

`çäáëíáå= ENM= =ÖFI=dÉåí~ãóÅáåص ENM= =ÖFIص fãáéÉåÉã= ENM= =ÖFIص

jÉêçéÉåÉã=ENM=صÖ) and Netilmycin EPM=صÖFK=

Data Analysis

Data were analyzed statistically using Microsoft® Excel 
112002 (10.6854.6845) SP3 software.

RESULTS

In the study total 207 wound cases were analyzed. It has been 

observed that 59.42% (n=123) of the cases were male and 

40.58% (n=84) were female. Age group 35 to 49 represents 

highest number of cases followed by 20 to 34 and 50 to 65 age 

group. Detail information showed in the Figure No. 1  

Microbiological test confirmed 40.58% (n=84) isolates as 

gram positive and 59.42% (n=123) as gram negative bacteria. 

Among the gram positive bacteria Staphylococcus aureus and 

Enterococcus sp. were evident where as gram negative 

bacteria stated Pseudomonas sp., E. coli, Klebsiella sp., 

Acinetobacter and Proteus  sp. Considering all the isolates, 

Staphylococcus aureus was found to be prominent (38.46%), 

followed by Pseudomonas sp. and E. coli. More information 

depicted in Figure No. 2

Fig 1: Distribution of wound cases in different age 
groups and sex

Fig. 2: Allotment of pathogenic isolates of wound 
infection (in percentage).

Fig.  3: Downhill positioning of antibiotics based on 
overall sensitivity against wound isolates.
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DISCUSSION

Current study illustrated male and female ratio of 1.5:1 which 
13is similar with the study conducted by Aizza Zafar et al. , 

while other study carried out by Kaabachi et al. and Jamali et 
 al. demonstrated male: female as 1.6:1 and 1.7:1 respectively

14, 15. Ayliffe GA et al. in their study showed that the infection 
 16rate was lowest among patients between 20 and 40 years old . 

Again D. J. Byrne et al. illustrated that higher incidence of 

wound infection rate with increasing age in the in-hospital 

cohort whereas the incidence of outpatient wound infections 
 17declined with age . Our study showed most prevalent wound 

infections cases reside in 35 - 49 age group. 

Aizza Zafar et al. showed 49.54% Gram positive and 50.45% 

Gram negative isolates while most frequent organism was S. 
13aureus 41.28% followed by Pseudomonas sp. 18.35% . Our 

study also provide similar trend of occurrence of isolates. 

Other study performed by Fantahun Biadglegne et al. 

demonstrated that Staphylococcus aureus was the 

predominant isolate 69.7% followed by Proteus species 9.5% 
18and Kelebsiella species 5% .

Muthukrishnan Srinivasan et al. illustrated that Ampicillin, 

Cephalosporin, Ciprofloxacin and Gentamycin were 55% to 
19100% resistance to S. aureus . Again Syed Asad Ali et al. 

showed that Penicillin derivatives, Carbapenem, Quinolones, 

Aminoglycosides and Glycopeptides were the most effective 

antibiotics against S. aureus while Cephalosporin(s) and 
20Macrolide(s) were ineffective against S. aureus . El-Astal Z 

in his study observed that Amoxicillin (73.2%) was the 

highest resistant antibiotics whereas Cephalosporin(s) 

(approx.13% to 19%) were the moderately resistant 
21antibiotics against S. aureus . But our study has revealed 

Amoxicillin as the most resistant antibiotic to S. aureus 

followed by Ciprofloxacin and Cephalosporin while 

Netilmycin, Chloramphenicol Gentamycin and Co-

amoxiclav performed sensitivity.      

Muthukrishnan Srinivasan et al and Parviz Owlia et al. in their 

study confirmed that Cephalosporin, Ciprofloxacin, 

Gentamycin and Amikacin were the most resistant antibiotics 
19, 22to Pseudomonas . Other study conducted by Syed Asad Ali 

et al. stated that Penicillin Derivatives and Carbapenem 

served 100% sensitivity against Pseudomonas followed by 
20Aminoglycosides . Similar findings coincided in our study 

regarding Pseudomonas sp. with few exceptions. 

Study showed that Quinolone (50%), Carbapenem (100%), 
20Co-amoxiclave (88.2%) were most sensitive to E. coli .  

Again, other research focused that Ciprofloxacin, 

Cephalosporin and Gentamycin were most resistant to E. coli 
19. Our study reveals that Imipenem, Meropenem, Colistin, 

Amikacin and Netilmycin are the most sensitive whereas 

Amoxicillin and Cephalosporin are the most resistant 

antibiotics to E. coli.  

Klebsiella E. coli Acinetobacter Pseudomonas Staphylococcus Proteus sp. Enterococcus
sp. sp. aureus sp.

(n=20) (n=43) sp (n=9) (n=48) (n=80) (n=3) (n=4)

% sensitivity of antibiotic(s) against pathogen (s) 

Amoxicillin 0.0 7.0 0.0 4.2 13.8  66.7 75.0 

Co-amoxiclav 44.4 45.0  0.0 8.9 78.4 66.7  25.0 

Cephradine 10.0 9.3  0.0  0.0 65.8 0.0 25.0 

Cefotaxime 45.0 19.0 12.5 6.3 53.4 100.0 50.0 

Ceftazidime 42.1 37.2 11.1 57.4 48.7 100.0 50.0 

Cefuroxime 40.0 16.3  0.0  0.0  61.0 100.0 50.0 

Ceftriaxone 40.0 18.6  22.2 8.3 54.4 100.0 66.7 

Ciprofloxacin 50.0 23.3 12.5 46.8 41.3 0.0  33.3 

Chloramphenicol 57.9 65.8 0.0 13.9 91.3 33.3 50.0 

Colistin  100.0 94.1 50.0  94.1 77.8 100.0  0.0 

Imipenem  94.4 100.0 100.0 88.2  66.7 100.0 100.0 

Meropenem 94.7 100.0 88.9 79.5  66.7 100.0 100.0 

Gentamycin 60.0 52.4 22.2 45.7 81.6  100.0 33.3 

Amikacin 90.0 90.7  33.3  79.2  0.0  100.0  100.0 

Netilmycin  92.3  86.4 83.3 78.3 100.0 100.0 100.0

Table 1: Sensitivity pattern of antibiotics against wound isolates (in percentage).
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Syed Asad Ali et al. in their study pointed up that Carbapenem 

(100%) was the most sensitive and Quinolones were fair 
20sensitive to Kelebsiella sp. . Our study provides similar trend 

of antibiogram of Carbapenem and Ciprofloxacin to 

Kelebsiella sp.

CONCLUSION

Wound infection is an ongoing problem worldwide especially 

in the developing countries.  This study confers an insight of 

prevalence of pathogenic isolates of wound infection in 

Dhaka, Bangladesh indicating most of the profound wound 

isolates are developing resistant to frontline antibiotic which 

should be immediately taken into consideration.
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A B S T R A C T

Cataract is a clouding of the lens sufficient to reduce vision. Most cataracts develop slowly as a result of aging, leading to gradual impairment of 

vision. The formation of cataract occurs more rapidly in patients with a history of ocular trauma, uveitis, or diabetes mellitus. It is important to 

realize that inappropriate use of drugs represents a potential hazard to the patients and an unnecessary expense. Thus present study was 

undertaken to assess the pattern of prescription and drug utilization by measuring WHO delineated drug use indicators that will help to identify 

potential hazards and cost effectiveness of the treatment in cataract patients. This study was conducted in the South Gujarat region. 

Prescriptions of the outpatient were collected from the area of Surat, Bardoli, Valasad, Vapi and Navsari. Total number of prescriptions analyzed 

were 317, in which total of 733 drugs were prescribed. Analysis of the prescriptions showed that average number of drugs per prescription was 

2.31. The number of antibacterial alone prescribed was 349(47.61%) out of these, 315(90.26%) antibacterial prescribed in the form of drops and 

34(9.74%) as orally. The number of steroids alone prescribed was 148(20.19%) out of these, 85(57.43%) prednisolone as eye drops and 

63(42.57%) dexamethasone as eye drops were found. Number of encounters with combination of antibacterial and steroid were 41(5.59%). 

Others used were mydriatics, lubricants and miscellaneous eye drops 195(26.60%). The type of dosage forms were also recorded and 

classified. Our study showed a remarkable control on prescribing pattern that helpful to avoid polypharmacy and provide facts for cost 

effectiveness and frequently used drug in cataract by physicians. 
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INTRODUCTION

What is cataract? :

The term cataract refers to any opacity of various degree of 

crystalline lens, which is normally almost completely 

transparent. With normal aging nuclear lens proteins 

aggregate and are chemically modified to produce 

pigmentation, decreasing transparency. Changes within the 

lens nucleus are usually accompanied by changes in other 

parts of the lens. Aging causes nuclear, cortical and posterior 

sub capsular cataracts, each to varying degrees. When these 

changes cause a cataract in the lens, the patient may 

experience visual impairment, loss of contrast, and dulling 
1perception of colors.  Most cataracts are related to aging. 

Cataracts are very common in older people. A cataract can 

2occur in either or both eyes.  The risk of cataract increases as 

you get older. Other risk factors for cataract are certain 

diseases (such as diabetes), personal behavior (such as 

smoking and alcohol use), patients with a history of ocular 

trauma and uveitis and the environment (such as prolonged 
2, 3exposure to sunlight).

Symptoms of cataract:

2The most common symptoms of a cataract are:

Ÿ Cloudy or blurry vision, Poor night vision

Ÿ Colors seem faded

Ÿ Glare, headlights, lamps, or sunlight may appear too 

bright. A halo may appear around lights

Ÿ Double vision or multiple images in one eye (This 

symptom may clear as the cataract gets larger) 

Ÿ Frequent prescription changes in your eyeglasses or 

contact lenses

Ÿ These symptoms also can be a sign of other eye problems
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Diagnosis of a cataract:

Cataract is detected through a comprehensive eye exam that 

includes: Visual acuity test, Dilated eye exam and 
2Tonometry.

2Treatment of a cataract:

The symptoms of early cataract may be improved with new 

eyeglasses, brighter lighting, anti-glare sunglasses, or 

magnifying lenses. If these measures do not help, surgery is 

the only effective treatment. Surgery involves removing the 

cloudy lens and replacing it with an artificial lens.

Two types of cataract surgery are phacoemulsification or 

phaco and extra capsular surgery. After the natural lens has 

been removed, it often is replaced by an artificial lens, called 

an intraocular lens (IOL). An IOL is a clear, plastic lens that 

requires no care and becomes a permanent part of your eye. 

Light is focused clearly by the IOL onto the retina, improving 

your vision. 

Post-operative treatment after cataract surgery:

As with any surgery, cataract surgery poses risks, such as 

infection and bleeding. Before cataract surgery, patient need 

to temporarily stop taking certain drugs that increase the risk 
2of bleeding during surgery.

Problems can include infection, bleeding, inflammation 

(pain, redness, and swelling), loss of vision, double vision, 

and high or low eye pressure. With prompt medical attention, 

these problems can usually be treated successfully. 

Sometimes the eye tissue that encloses the IOL becomes 

cloudy and may blur your vision. This condition is called an 

after-cataract. An after-cataract can develop months or years 
2, 4after cataract surgery.

Chemotherapy of microbial diseases in the eye includes usage 

of following category of drugs:

Antibacterial agents, Antiviral agents, Antifungal agents and 
5Antiprotozoal agents.

Such a large number of medication used depending of 

conditions. That requires control over the prescribing to 

control drug interactions and polypharmacy. It is important to 

realize that inappropriate use of drugs represent a potential 
6 hazard to the patients and unnecessary expense. Study here 

was carried to identify the potential hazards in terms of poly 

pharmacy and patient compliance of outdoor patients of south 

Gujarat region. It was also focused to check which drug in 

which form is being frequently used by physicians. Lake of 

awareness about latest knowledge might come out with 

inferior quality of treatment so one more question have also 

been taken in to account is/are there any drug(s)/ 

combination(s) required to be replaced by latest drug(s)/ 

combination(s)?

Objective:

Study was carried out to find out current prescribing pattern 

among the practitioners in south Gujarat region and also 

aimed to find out utilization of number of drugs per 

prescription which reflects on possibilities of drug 

interaction, patient compliance and cost effectiveness of 

treatment. Study was also projected for most frequently used 

drugs by physicians in cataract post-operative treatment.

MATERIAL AND METHODS

Data were collected from the prescription of the out patients 

visiting Out Patient Department (OPD) at clinics located 

nearer to Bardoli, Surat and Vapi during period of January 

2010 to September 2010. Data were recorded in written 

directly from patient's prescription with prior permission of 

practitioner and patient. For the collection of data patients 

were either approached to their residences based on data 

provided from the hospitals or data were collected when 

patients came to hospital for follow up. Patients who were on 

post-operative treatment were selected for our study. Both 

Male and female patients included in study having 1 to 6 

months of track record in particular hospital. Patients who 

were at pre-operative stage of treatment and having any other 

eye disorders associated with cataract were not included in 

this study. From one patient prescription was recorded only 

for once. Once prescription had recorded from patient's 

record then the same patient had not been considered twice for 

prescription data. All the selected patients having age ranged 

50-65 years, body mass index ranged 22.7-27.0. All selected 

patients were Indian and from south Gujarat region. We have 

not performed any activities on patients but only data have 

been collected so ethical committee (EC) clearance were not 

supposed to require. However we have taken permission from 

physicians and patients. 

Prescriptions audited were 317.After collection all 

prescriptions were classified according to number of drug/s 

that it contained. Database was prepared for total number of 

prescription and total number of drugs found in all 

prescriptions. Using these data average number of drug/s per 

prescription was calculated by dividing total number of drugs 

found in all prescriptions by total number of prescriptions 

audited.  

All the drugs found in all prescription were then classified on 

the bases of pharmacological classes, such as antibacterial 

alone, steroid alone, antibacterial and steroid in combination 
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and miscellaneous. Drugs from each class was also divided in 

four groups based on their dosage form (i.e. eye drops, oral 

dosage form, ointments and injections) and reported 

whichever is applicable.

In the same way, each class was studied for various 

pharmacological agents of that class and most frequently used 

agents were reported. Here all the data is reported in numbers 

as well as in percentage of total of each class.

All the drugs prescribed were recorded for its dosage form 

and route of administration. These records are then analyzed 

in different ways to find out other agents and dosage form of 

drugs.

For all type of data processing we have used Microsoft excel 

2007.

RESULTS

Total numbers of prescriptions analyzed for study were 317 

and total numbers of drugs in 317 prescriptions were 733. 

Number of drugs per prescription varied from one to five with 

average of 2.31 (Table 1). Antibacterials alone were 

349(47.61%) in all found 733 drugs (Figure 1), out of these 

349 drugs, 315(90.26%) antibacterials were prescribed in the 

form of drops and 34(9.74%) antibacterials were prescribed 

as oral dosage form. Mostly fluoroquinolones were used of 

which gatifloxacin was prescribed widely (Table 2) followed 

by Ciprofloxacin, Chloramphenicol, Gentamycin, 

Sparfloxacin, Cefadroxil, Moxifloxacin, Amikacin, 

Sulfacetamide and Tobramycin. Steroids alone from 733 

drugs were 148(20.19%) and out of these 148, 85(57.43%) 

prednisolone eye drops and 63(42.57%) dexamethasone eye 

drops were found. All these steroids were prescribed in the 

form of drops. Dosage forms containing antibacterial in 

combination with steroid were 41(5.59%) out of total 733 

drugs and others were 195(26.60%) of the total drugs 

prescribed (Figure 1). On investigation of miscellaneous 

drugs found in prescriptions we found Acyclovir was also 

prescribed for viral infection in the eye. Lanatoprost were 

Antibacterial No. of Encounters N(%) 

Gatifloxacin 120(34.38) 

Ciprofloxacin 63(18.05) 

Chloramphenicol 46(13.18) 

Gentamycin 40(11.46) 

Sparfloxacin 23(6.59) 

Cefadroxil 17(4.87) 

Moxifloxacin 17(4.87) 

Amikacin 11(3.15) 

Sulfacetamide 6(1.72) 

Tobramycin 6(1.72) 

TOTAL 349(99.99)

Table  2 :Different antibacterial drugs found in prescription

N represents total number of different antibacterials found in total 
number of prescriptions with their percentage in bracket for each.

Maximum No. of No. of Total
Drug(s) per Prescriptions No. of Drugs

Prescription X N(%) (X*N)

One 90(28.39) 90 

Two 90(28.39) 180 

Three 97(30.60) 291 

Four 28(8.83) 112 

Five 12(3.79) 60 

Total Number 317(100) 733

Average Number 
of Drugs per 
Prescription

2.31

Table 1: Data Representing Drug/s Per Prescription

X represents number of drug(s) prescribed per prescription. N 
shows total number of prescriptions in which X number of drug(s) 
prescribed with percentage in bracket. Last row shows average 

number of drugs found per prescription [(X*N)/N].

N represents total number of counts found for miscellaneous drugs 

in total number of drugs indicating percentage in bracket for each.

Drug or Category No. of Drugs, N(%) 

Timolol 29(14.87) 

Latanoprost 11(5.64) 

Dorzolamide 11(5.64) 

Acyclovir 23(11.79) 

Hydroxy Propyl Methyl  23(11.79)
Cellulose 

Lubricants 98(50.26) 

TOTAL 195(99.99)

Table  3: Miscellaneous drugs found in prescription

Fig. 1: Percentage of different category of drugs 
observed in prescription

It represents different categories of drugs found in prescriptions 
with their percentage contribution towards total number of 

drugs in all prescriptions studied.
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commonly used anti-inflammatory drugs. Remaining were 

lubricants, mydriatics or miscellaneous eye drops (Table 3) 

purpose of all these miscellaneous drugs were discussed with 

physicians and confirmed why they have been used in 

prescription. All drugs were prescribed in four different 

dosage forms. Eye drops were most commonly prescribed 

494(67.39%), followed by oral 108(14.73%), ointments 

91(12.41%) and injections 40(5.46%). Maximum numbers of 

these drugs were given for topical use in the form of eye drops 

and eye ointments. 

DISCUSSION 

As most of us are located in central and south Gujarat, 

accessible area was selected for our study. Results from this 

area may reflect the prescribing pattern of whole state. Drug 

prescriptions form a very important point of contact between 

the health care provider and the user. Average number of 

drugs per prescription is an important index for prescription 

audit. In our study average number of drugs per prescription 

was 2.31. Other hospital based study in India reported 3-5 

drugs per prescription which was found to be higher than our 
7, 8, 9 study. It is preferable to keep the number of drugs per 

prescription as low as possible since higher figures lead to 

increased risk of drug interactions, adverse effects, 

development of bacterial resistance and increased cost to the 
10patient.  Antibacterial Agents used to prevent blepharitis, 

  conjunctivitis and keratitis. Amongst all antibacterial we 

found that fluoroquinolones were highly used because of its 

broad spectrum of activity. We have also found that more than 

one antibacterial was prescribed in the form of different 

dosage form in some prescriptions. Instead of using more than 

one antibacterial one can reduces number of drugs in 
5prescription by using broad spectrum anti bacterials.

Antiviral Agents to protect from Herpes simplex keratitis, 

Herpes simplex conjunctivitis, Herpes zoster ophthalmicus, 
5 Herpes simplex iridocyclitis and Cytomegalovirus retinitis.

Antifungal Agents to avoid Yeast and fungal blepharitis, 

keratitis, scleritis, endophthalmitis, mucormycosis, and 
5canaliculitis.

In prescriptions we observed use of timolol and dorzolamide. 

Use of Autonomic Agents and diuretics in the eye is also 

recommended to reduce intraocular pressure after surgery 

(example- dapiprazole, betaxolol, carteolol, levobunolol, 
5, 11metipranolol and timolol).

Patients treated with prostaglandin analogs (example- 

latanoprost or bimatoprost), ketorolac and diclofenac may 
12decrease postoperative inflammation.  Anti-inflammatory 

agents and pain relievers are also used for treating cystoid 

5, 7macular edema occurring after cataract surgery.  

Dexamethasone and prednisolone were from the steroids. 

Topical steroids have been the mainstay of treatment of 

postoperative anterior segment inflammation, such as 
12iridocyclitis.

Antiprotozoal agents for safety against protozoal infections 

include Acanthamoeba and Toxoplasma gondii (example- 

polymyxin B sulfate, bacitracin zinc, and neomycin sulfate, 

clotrimazole, miconazole, ketoconazole, chlorhexidine, 

polyhexamethylene biguanide, pyrimethamine, sulfadiazine, 

fo l in i c  ac id ,  c l i ndamyc in  and  t r ime thopr im-
5 sulfamethoxazole). In this study we have observed usage of 

different category of drugs like antibacterial, antiviral, anti-

inflammatory, mydriatics and lubricants. After cataract 

surgery patients need prophylaxis against infections, 

inflammations and high ocular pressure. 

The surgical incision and its closure are only as reliable as the 

corneoscleral tissue substrate for wound dehiscence. 

Particularly for large incision, wound healing may be delayed 

or incomplete in the setting of profound systemic illness and 

malnutrition. The most obvious presentation of wound 

dehiscence is a wound leak that occurs in the first several days 

postoperatively is due to inadequate suture closure and also 

due to trauma, loosening or breakage of the suture or tissue 
4 1melting or necrosis. Its management can include following:

Ø Decreasing or stopping systemic corticosteroid therapy

Ø Prophylactic administration of topical antibiotic and

Ø Topical administration of aqueous humor production 

inhibitors EسJÄäçÅâÉêëFK=oÉëìäíë=çÑ=ëíìÇó=áë=ëç=ÅçêêÉä~íÉÇ=ïáíÜ=

íÜáë=Ñ~ÅíK

Most of the drugs have been prescribed topically to minimize 

systemic side effect. Parentral dosage forms were also used in 

case of antiviral and antifungal agents. Lubricants were 

prescribed to prevent irritation. Itching and mild discomfort 

are normal after cataract surgery. Continuous irritation leads 
2to inflammation so it requires stopping irritation.  Our study 

showed a remarkable restraint on prescribing and an 

awareness to avoid polypharmacy.

CONCLUSION

Our study showed that a remarkable restraint on prescribing 

systemic steroids in cataract patients, as postoperative 

systemic steroid exposure may predispose to dehiscence of 

large incisions and may also delay wound healing. Our study 

showed a significant restraint on prescribing and an 

awareness to avoid polypharmacy though average number of 

drugs per prescription should be kept as minimal as possible 
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yet for patient compliances. We have also concluded that 

instead of using multiple antibacterial in different dosage 

form, prescriptions should abide single but broad spectrum 

antibacterial. 
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A B S T R A C T

Information on epidemiology of bronchial asthma among rural Indian people was insufficient to conclude its strong association with risk factors. 

Our study aims to estimate the risk factors of bronchial asthma in rural area of Coimbatore and to screen the people for its possibility and severity 

by pulmonary function tests. A study was conducted at rural health centre through a uniform methodology using specific and sensitive 

questionnaire. Asthma was diagnosed if the respondent answered affirmatively to (a) wheezing, or chest tightness, or breathlessness (b) 

worsening of symptoms in morning or night and (c) having suffered from asthma, or having an attack of asthma in the past two months, or using 

past medication for respiratory problems. Besides demographic data, information on smoking habits, alcohol consumption, occupational 

influence, and family history suggestive of asthma was also collected. Data from 62 respondents (29 men, 33 women) were analyzed. More 

predominant risk factor is dust. Our study concludes that keeping the house clean is the preventive measure undertaken by most of the people. 

According to the reports of pulmonary function tests, 35% were found to be normal and 20% had symptoms with normal pulmonary function. 

15% had mild restriction asthma, 5% had moderate restriction asthma, 5% had moderate to severe restriction asthma, 5% had moderate 

obstruction asthma and 15% had severe restriction asthma. Based on PFT reports, patients were directed to physician for complete diagnosis 

and treatment who were appropriately counseled by the pharmacists.

Keywords: Asthma, Rural people, Risk factors, Pulmonary Function Tests, Cost analysis. 
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INTRODUCTION

Over the last 30 years, advances in asthma research have 

changed the lives of millions suffering from the condition. 

Around 300 million people worldwide were affected by 

asthma. The global prevalence of asthma ranges from one to 
3eighteen percent of the population in different countries . 

World Health Organization (WHO) has estimated that 15 

million Disability Adjusted Life Years (DALYs) are lost 

annually due to asthma representing nearly one per cent of 
8total global disease burden .  Annual worldwide deaths from 

asthma have been estimated at 2, 50,000.  Infants of mothers 

who exposed to smoke are four times more likely to develop 
2wheezing illness in the first year of life . 

12The majority of patients with asthma live in rural areas . As 

poverty levels are higher in rural areas when compared to 

urban, it is imperative that primary health care providers 

should focus mainly on preventive rather than curative care of 

the disease and should focus on adopting the guidelines for 

the treatment and management of asthma.

Obstructive lung disease is defined as an inability to get air out 

of the lung and is identified on spirometry when the Forced 

Expiratory Volume (FEV ) / Forced Vital Capacity FVC 1

(amount of air forcefully exhaled in 1 second/ total amount of 

air that can be exhaled during a forced exhalation) is less than 

70% to 75%.

Restrictive lung disease is defined as an inability to get air into 

the lung. It is best defined as a reduction in Total Lung 

Capacity (TLC) but is suspected when the Forced Vital 

Capacity (FVC) is low and the FEV /FVC is normal.1

Information on epidemiology of bronchial asthma among 

rural Indian people was insufficient to conclude its strong 
1association with risk factors . Different Pulmonary Function 

Tests (PFTs) are used to evaluate the physiologic process of 

the respiratory system. Physiological abnormalities can be 

measured by pulmonary function tests which includes 

obstruction to airflow, restriction of lung size, and decrease in 
5the transfer of gas across the alveolar-capillary membrane .

Potential uses of pulmonary function test includes the 

evaluation of patients with known or suspected lung disease; 

the evaluation of symptoms such as chronic cough, dyspnea, 

or chest tightness; monitoring the effects of exposure to dust, 

chemicals, or pulmonary toxic drugs; risk stratification prior 

to surgery; monitoring of the effectiveness of therapeutic 
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interventions; and objective assessment of impairment or 
4disability .

There is very limited information on prevalence of asthma 

among adults in India. Even with most rough estimates, in a 

population of over 100 crores, about 2.38 crores of 

individuals (including children) are likely to suffer from 
13asthma . Further, asthma is a lifelong disease. The morbidity 

in terms of absence from school and work, hospitalizations 
14and emergency room visits is very high . The economic 

burden of management of asthma is likely to be huge both for 

the patient's family as well as for the state. 

Patient counseling is the part of revolution of the pharmacist. 

As pharmacist's responsibility has evolved from dispenser to 

a disseminator of information, patient counseling has become 

a cornerstone for pharmaceutical care. Research has proven 

that medication adherence ranges from 20% to 70% for 
9  chronic conditions, such as asthma . Pharmacist-provided 

education for the patient can improve their adherence rate and 
 knowledge towards medication use.

The National Asthma Education and Prevention Program 

(NEPP) recognize the need for pharmaceutical care and 

recommends that asthma education be integrated throughout 
 asthma care. Even though patient education is perceived as 

 important by pharmacists and other health care professionals,

in a 1990s study researchers reported that between 40% and 

67% of patients do not talk with their pharmacist about their 
7  medications . Even though pharmacists are specifically 

trained to provide drug information, patients may lack an 

understanding about the expanded counseling function that 

pharmacists possess. Because patients lack awareness of this 

skill, it is up to pharmacists to open the door of 

communication when providing counseling about asthmatic 

treatments. 

METHODOLOGY

Questionnaire Development:

The questionnaire envisaged for use in this study had three 

components. The first part of the questionnaire was aimed at 

collecting information on patient demographics which 

includes gender, age, occupation and education. The second 

component was aimed at collecting information on possible 

risk factors along with respiratory symptoms and past 

medication. The third component was aimed at assessing the 

preventive measures undertaken. 

People who registered for screening asthma were interviewed 

individually according to the questionnaire. Then, the person 

was sent for pulmonary function tests. The filled 

questionnaire and reports of pulmonary function tests were 

assessed by physicians and diagnosed respectively. The 

patients who were confirmed diagnosis of asthma were 

prescribed medicines and counseled by the pharmacists for 

better compliance and better quality of life. Highly prescribed 

drug and its cost were also analyzed.

RESULTS AND DISCUSSION

Demographic profile of the study population was segregated 

according to their gender, age, occupation and literacy. Data 

from 62 respondents (29 men, 33 women) were analyzed. 

About 25.86% of the study populations were between the age 

of 41 and 50 years. Among them 30.64% of the respondents 

were house wives. Most of the respondents were illiterates as 

the study was conducted in a rural area. (Table 1).

Potential risk factors to be studied were categorized based on 

the information available from the questionnaire which 

includes family history, social habits, allergy history, 

respiratory symptoms, and attack of asthma within last two 

months along with past medication. About 27.41% of the 

patients had family history of asthma. So if any person in a 

family was diagnosed to be an asthmatic, it is suggestive that 

all members of the family must be screened for possibility of 

asthma attack. Among the social habits, smoking and alcohol 

consumption was equally present in 20.96% of the patients. 

More predominant risk factor was found to be the dust which 

is then followed by change in climate. About 58.06% of the 

patients came with the respiratory symptoms of cough and 

phlegm which is then followed by wheezing (56.45%) and 

shortness of breath (53.22%). (Table 2). 

Among the anti-asthma drugs, ipratropium bromide and 

salbutamol were prescribed to most of the patients which is 

followed by prednisolone and montelukast. Also the cost of 

highly prescribed drug was analyzed (Table 3). 

“Keeping the house clean” is the preventive measure 

undertaken by most of the people (30.64%) who had 

respiratory symptoms (Figure 1). 

According to the reports of pulmonary function tests 35% 

were found to be normal and 20% had symptoms with normal 

pulmonary function. 15% had mild restriction asthma, 5% 

had moderate restriction asthma, 5% had moderate to severe 

restriction asthma, 5% had moderate obstruction asthma and 

15% had severe restriction asthma (Figure 2).

Asthma is a chronic condition requiring lifelong drug therapy. 

Pharmacist can play an active role in counseling the patient 

regarding self monitoring of drug therapy (Table 4), other life 

style modifications (Table 5) and usage of specialized dosage 

forms such as metered dose inhalers, dry powder inhalers, 

spacers etc.
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SI.No Risk factors Percentage

1. Family history of Asthma

Yes 27.41%

No 72.58%

2. Social Habits

Tobacco 14.51%

Smoking 20.96%

Alcohol 20.96%

Nil 64.51%

3. Allergy History

Pollens 17.74%

Dust 58.06%

Danders 00.00%

Climate 37.09%

Cockroach 11.29%

Polluted air 17.74%

Nil 22.58%

4. Respiratory Symptoms

Wheezing 56.45%

Chest tightness 37.09%

Shortness of breath 53.22%

Cough and Phlegm 58.06%

Continuous cough 22.58%

Worsening in morning 27.41%

Worsening at night 34.00%

Nil 22.58%

5. Attack of asthma within last two months 56.45%

6. Past Medication History

Yes 76.00%

No 24.00%

7. Medication Type

Tablets 35.48%

Inhalers 11.29%

Aerosols 06.45%

Home remedies 09.67%

Ayurvedic 04.83%

Table 1: Demographic profile of the study population

SI.No Demographic factors Percentage 

1 Gender

Male 46.77% 

Female 53.22%

2. Age in years 

<10 4.83%

11-20 8.06%

21-30 11.29%

31-40 8.06%

41-50 25.86%

51-60 16.12%

>60 25.80%

3. Occupation 

House wife 30.64%

Labour 24.19%

Agriculturist 16.12%

Student 12.90%

Unemployed 9.67%

Business 3.22%

Textile 3.22%

4. Education

Literate 41.93%

Illiterate 58.06%

Table 1: Demographic profile of the study population

Fig.1: Preventive measures undertaken

KHC – Keeping House Clean, WPM – Washing Pillows, 

Mattress etc., APS – Avoid Passive Smoking, KFC – Keeping 

Foods Closed, PY – Practicing Yoga, NAPIH – Not Allowing 

Pet animals Inside Home., NPU – No Preventive Measures 

Undertaken.

Fig.2: Pulmonary Function Test reports
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SI.No Category Generic Name Highly prescribed Cost analysis

J^Öçåáëíëس

    Short acting:

    Long acting:

Salbutamol

Levalbuterol

Pirbuterol

Metaproterenol

Salbutamol

                    

                       2mg

                    

                       4mg

Cost per 
tablet in 
rupees 

(different 
brands)

Cost ratio Cost range

0.36

0.13

0.11

0.56

0.18

0.16

3.27

3.50

0.25

0.40

Salmeterol

Formoterol

1

Corticosteroids Methyl prednisolone

Prednisone

Prednisolone

Beclomethasone

Budesonide

Fluticasone

Triamcinolone

Prednisolone

                       5mg

                                      

                     

                     10mg

                     

                    20mg

0.41

0.33

0.36

0.77

0.94

0.64

1.50

1.14

1.24

1.20

1.32

0.08

0.13

0.36

2

Montelukast

Zafirlukast

Leukotriene 

Antagonists

Montelukast

                       4mg

                       5mg

5.67

6.21

6.59

6.65

7.22

7.94

1.16 0.92

1.19 1.29

3

Theophylline

Aminophylline

Methyl 

Xanthines

Theophylline

                   200mg

                  

                   300mg

0.97

1.25

2.20

1.04

1.58

1.19

2.27 1.23
4

1.52 0.54

Ipratropium 

bromide 

Tiotropium

Anticholinergics Ipratropium 

bromide

200 metered dose 

inhaler

Respirator solution 

15ml

Rotacaps

5

1.26 33.09

153.01 

125.81 

158.90

29.94

29.50

42.66

40.25

1.01 0.44

1.06 2.41

Cost Range = High cost – Low cost, Cost Ratio = High cost / Low cost.

Table 3: Cost analysis of highly prescribed drugs
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Sl.No Drug category Counseling

1 Beta receptor agonists If you experience tremors or muscle pain, discontinue the medication and 
consult your physician immediately.

If you experience vomiting, increased or rapid heart rate, irregular 
heartbeat, seizures, skin rash consult your physician immediately. Do not 
crush/chew the sustained release preparations. Avoid drinking or eating 
foods rich in caffeine, like coffee, tea, cocoa, and chocolate.

Theophyllines2

If you experience dry throat, nausea, headache, blurred vision, and 
painful urination discontinue the medication and consult your physician 
immediately. Dont use more than 12 puffs of ipratropium inhalation 
aerosol in a 24-hour period.

Anticholinergics3

Medications should be taken regularly and should not be stopped 
abruptly. It needs dose tapering before stopping. Gargling of mouth is 
beneficial after the use of inhaled medications.

Corticosteroids4

Should be taken at least 2 hours before exercise . If you experience 
swelling, rash, aggressive behavior, unusual dreams, hallucinations, 
depression, sleep difficulty, restlessness, or tremor consult your physician 
immediately.

Leukotriene Antagonists5

Table 4: Monitoring of drug therapy

Sl.No Life style modifications

Table 4: Monitoring of drug therapy

1 Keep your house clean and dust-free.

2 Always keep away from allergens.

3 Avoid passive smoking.

4 Washing pillows, mattress etc.

5 Not allowing pet animals inside home.

6 Have magnesium-rich foods like papaya, which helps in immunity against asthma.

7 Reduce intake of processed foods, especially those that contain soy or corn oil, 
which exacerbate inflammation.

8 Have a glass of warm water before you sleep.

9 Take regular breath exercise twice daily.

10 Ideally, diet should contain a limited quantity of carbohydrates, fats and proteins which are 'acid-
forming' foods, and a liberal quantity of alkali-forming foods consisting of fresh fruits, green 
vegetables, sprouted seeds and grains.

11 Avoid foods which tend to produce phlegm such as rice, sugar, lentils and yoghurt.

12 Avoid fried foods, strong tea, coffee, alcoholic beverages, pickles, sauces and all processed foods.

CONCLUSION

With the perspective of improving the quality of life among 

the rural people who were at high risk of asthma attack were 

screened and assessed for asthma severity. Based on 

pulmonary function test reports, patients were directed to 

physicians for complete diagnosis and treatment who were 

appropriately counseled by the pharmacists. Our study 

suggests that pharmacists, being active members of the 

healthcare team can play an important role in providing 

patient counseling so as to improve patient compliance and 

hence the therapeutic outcomes and quality of  life by 

implementing the pharmacoeconomical aspects.
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A B S T R A C T

A case of carcinoma cervix – III B, histopathology of moderately differentiated squamous cell carcinoma  in 2010 is explained. Few months after 

chemotherapy patient presented with white discharge and left lower limb pain. On examination, infiltrating ulcerative growth is present over the 

wall and right parametrium is hard and fixed. FNAC was done from right parametrial disease which was found as metastatic squamous cell 

carcinoma (? Lymph node). Detailed work regarding this case was included and patient was started salvage chemotherapy with Cisplatin and 5- 

Fluorouracil. Later patient discontinued treatment after receiving one cycle. After the gap of three months patient presented to our O.P. with 

distension of abdomen and poor general status in the month of January 2011. Since then patient is receiving supportive therapy and palliative 

chemotherapy. The purpose of presenting this case is ascites in cancer cervix is rare and our case showing prolonged survival time with our 

aggressive supportive therapy.

Keywords : Squamous cell, Parametrium, Salvage chemotherapy, Ascites
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INTRODUCTION

Over 63 to 89 percent of all cervical cancers had regional 
1diseases at the time of presentation.  The common mode of 

cancer failures are local level and distant level (liver, lung, 

bone etc), but failure as presentation of ascites in carcinoma 

cervix is a rare clinical presentation. Ascites means an 

accumulation of fluid in the peritoneal cavity, also known as 

peritoneal cavity fluid, peritoneal fluid excess, 

hydroperitoneum or abdominal dropsy. Cancers accounts 

upto 2% for the causes of ascites which is very less when 
2compared to the major causes like cirrhosis (85%).  Ascites 

exists in three grades. Grade-1 is mild and detectable on 

ultrasound or computed tomography (CT) and Grade-2 is 

detectable with flank bulging, shifting dullness where as 
3Grade-3 is directly visible with fluid thrill.  

Four out of five patients with malignant ascites is caused by 

causes like ovarian, gastro intestinal tumours, as well as by 
4breast, pulmonary, uterine and cervical cancers.  Patients 

suffering from malignant ascites have a poor prognosis which 
5results in a median survival time of 1-4 months,  and the five 

1year survival rate is about 48.7%.  According to present 

reports, this is a rare case that presented massive serous 

ascites with over 4200 ml that developed after salvage 

chemotherapy for locally advanced cervical cancer. 

CASE REPORT

A 45 year old female, widow consulted the department of 

oncology at Mahatma Gandhi Memorial Hospital (MGMH) 

on January 2011, with chief complaints of distension of 

abdomen and bleeding pervagina since four days. Fig 1. She 

was diagnosed with metastatic squamous cell carcinoma of 

cervix – III B on basis of the results of a pelvic examination, 

cytological smear microscopy, cystoscopy, urinalysis and 

biopsy from cervix. Prior to palliative chemotherapy, she 

received one cycle of salvage chemotherapy with Cisplatin 

Fig. 1: Photograph showing distension of abdomen 
by massive ascites
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and 5-Fluorouracil. An ultrasonography examination 

preceding salvage chemotherapy revealed ill defined 

hypoechoic mass lesion in cervix, large cystic lesion with 

nodular thick wall and mild ascites. Further abdominal CT 

investigation revealed a bulky irregular cervix with warted 

lesion, left parametrial involvement upto pelvic wall and 

abnormal mass in lower abdomen with uterus enveloped 14-

16 inches size. Fig 2. There were no intraoperative traumas to 

the surrounding structures or events that could have caused 

massive ascites postoperatively. There were no abnormal 

findings in the liver, gall bladder, spleen, pancreas, aorta, 

kidney, urinary bladder, uterus, and ovary.

Preoperative laboratory studies revealed the following 

values: Hb, 12.8 gm%; red blood cell count, 3.4 million/cmm; 

white blood cell count, 11,500/cmm with 66% Neutrophil, 

22% lymphocyte, 10% eosinophil, 2% monocyte, adequate 

platelet count and normocytic, normochromic. The results of 

the other investigations, including liver function tests, 

urinalysis, renal function tests revealed no abnormalities. The 

results of the chest X-ray and Serology/ Immunology for HIV 

I and II Ab were normal. Microscopic findings revealed 

hyperplastic stratified squamous epithelium with invasive 

sheets and nests of dysplastic squamous cells with 

hyperchromatic nuclei, moderate nuclear pleomorphism. 

Few atypical mitoses are seen. Intervening stroma is fibrotic.  

Before starting second cycle at our hospital Hb was observed 

to be 8 gm%; this was lower than the previous cycle i.e 12.8 

gm%. On the palliative chemotherapy visits a pigtail-

paracentesis catheter was inserted into the peritoneal cavity 

for the drainage of the ascitic fluid inorder to relieve the 

distention. The amount of ascitic fluid obtained from the drain 

inserted into the peritoneum was 150 ml, 200 ml, 400 ml per 

each month respectively. The fluid was yellow or straw-

coloured and serous in nature. Fig 3. After removal of the 

drain from the peritoneum on fourth month, the amount of 

fluid drainage rapidly increased upto 1000 ml per month. By 

the fifth month we counselled the patient to minimise salt and 

water intake inorder to suppress the production of ascites, 

following which abdominal distension developed. Cytology 

and laboratory investigations of the ascitic fluid revealed that 

there were no organisms on gram staining, acid-fast bacilli 

(AFB) staining, or on culture. Ultrasonography revealed no 

abnormal findings in other organs. From the fifth month, the 

amount of ascitic fluid drained was observed to be 1200 ml 

per month; thereafter, it was decreased steadily. Now the 

patient is getting somewhat less burden by the ascites of 

carcinoma cervix.

Fig. 2: CT abdomen showing bulky irregular cervix pyometra

Fig. 3: Collection of yellow or straw-coloured ascites

DISCUSSION

The most important cancer among Indian women is the cancer 
6of cervix over the past two decades.  Malignant ascites is the 

abnormal accumulation of fluid in the peritoneal cavity as a 

result of cancer which causes discomfort and distress to many 

patients in their advanced disease stages. Large amounts of 

accumulated ascites can cause increased abdominal 

distention with troublesome symptoms like pain, dyspnea, 

loss of appetite, nausea, reduced mobility. Involvement of the 
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7peritoneal cavity is very uncommon in cervical cancer.  

Pathophysiology of malignant ascites is incompletely 

understood. It may result from obstruction of lymphatic 

drainage by tumour cells or alteration in vascular 
8,9 permeability. Hormonal mechanisms are also involved.

Ascitic fluid can accumulate as a transudate by increased 

pressure in the portal vein (8-20 mm Hg) or an exudates by 

active secretion.

As the patient has complaints of discharge pervagina and 

distention of abdomen, she has undergone investigations like 

pelvic examination, cytological smear microscopy, 

cystoscopy, urinalysis and FNAC (Fine Needle Aspiration 

Cytology) from cervix. An ultrasonography examination 

preceding salvage chemotherapy revealed ill defined 

hypoechoic mass lesion and mild ascites. From the 

investigations of the ascitic fluid it was confirmed positive for 

malignant cells. Imaging studies, including ultrasonography 

of whole abdomen, computed tomography (CT), and chest X-

ray did not reveal any abnormal findings except for ill defined 

hypoechoic mass lesion in cervix and ascites. Ascites was not 

attributable to cardiac or hepatic causes. We ruled out 

tuberculosis ascites on the basis of the negative results of 

acid-fast Bacilli (AFB) stain of ascitic fluid and a careful 

review of the patients past history. This patient had no history 

of radiotherapy but had received one cycle of salvage 

chemotherapy. Till now there are no reports regarding ascites 
10 caused by chemotherapy. On the palliative chemotherapy 

visits the amount of ascitic fluid obtained from the drain 

inserted into the peritoneum was 150 ml, 200 ml, 400 ml per 

each month and on fourth month, the amount of fluid drainage 

rapidly increased upto 1000 ml per month. Patient 

counselling will be very useful for such patients regarding 

diet and fluid intake.

For recurrent or metastatic disease, the role of chemotherapy 

in cervical cancer is merely palliative to relieve symptoms 

and prolong life. The chemotherapy given to the patient on her 

first cycle was 5-FU (1000 mg/ D -D ) and Cisplatin (60 1 2

mg/D -D ). In second cycle patient was unable to copeup with 1 4

the treatment which she has been given. Later in the second 

cycle 5-FU was withdrawn and only Cisplatin was given as it 

is the single most active agent for squamous cell carcinoma 
11 (SCC) with response rate of about 25%. Mean while the 

patient was treated with fluid therapy and intermittent 

albumin replacement. Nearly Ninety-five percent of 

squamous cell carcinomas of the cervix contain human 

papilloma virus DNA. There are many types of human 

papilloma virus (HPV) like 6 and 11 which usually cause 

genital warts, while types 16, 18, 31, and 33 which usually 

result in high-grade squamous intraepithelial lesion (SIL) and 

carcinomas. Major risk factors of carcinoma cervix include 

early marriages, early intercourse, early child birth, having 

multiple sexual partners, multiple pregnancies, illiteracy and 
12low socioeconomic status, familial predisposition.  In this 

particular case as revealed by the patient, she got married at 

the age of seven years old, given first child birth at twelve 

years old and her husband had multiple sexual partners. She is 

a poor, illiterate, having less knowledge about personal 

hygiene. All these factors contributed to her cancer.

CONCLUSION

Abnormal accumulation of excessive fluid in the peritoneum 

results in the distention of abdomen which causes health 

burden to patients. Ascites production by local level failure in 

carcinoma cervix is a very rare phenomena. Most of the 

cervical cancers preventable and curable if they were detected 

at early stages. Proper knowledge about the risk factors can 

prevent its occurrence. Research should be focussed on the 

treatment modalities of cervical cancer. Patient counselling 

regarding proper salt and water intake, dietary and life style 

modifications should be done in parallel to the chemotherapy 

and symptomatic relief procedures.
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A B S T R A C T

A clinical syndrome termed as Neuroleptic Malignant Syndrome (NMS) has been described in patients with parkinson's disease (PD) who 

abruptly stop their Levodopa treatment. The sudden withdrawal of the drug is known to cause an acute deficiency of dopaminergic transmission. 

We present here a case of 78 year old male who was admitted to hospital with complaints of sudden onset of rigors and tremors all over the body. 
0Patient was presented with temperature of 108 F and altered sensorium, unconsciousness and tachycardia which are suggestive of Neuroleptic 

Malignant Syndrome. Since the patient had a history of parkinsonism for past 8 years and was on Levodopa treatment which was stopped 

during the Transurethral Resection Prostate (TURP) surgery, NMS was suspected. NMS is an uncommon but potentially fatal illness, prompt 

recognition and early institution of appropriate therapy are necessary to minimize the likelihood of morbidity or mortality.

Keywords: NMS, Levodopa, Parkinson Disease

Neuroleptic malignant syndrome associated with withdrawal syndrome of 
Levodopa: A Case Study

1 2 1 1 1*
Ramesh K , Indira R , Shobha Rani R H , Mahvash I , Ramjan S
1Department of Pharmacy Practice, Al-Ameen College of Pharmacy, Bangalore
2Department of Medicine, St. Martha's Hospital, Bangalore

Accepted: 5/8/2011Submitted: 28/7/2011

Address for Correspondence:

Ramjan Shaik, Lecturer, Department of Pharmacy Practice, Al-Ameen College of 

Pharmacy, Opp. Lalbagh Main Gate, Hosur Road, Bangalore- 560027

E-mail: ramjanshaik@gmail.com

INTRODUCTION

Parkinson's disease (PD) is defined as the progressive 

neurodegenerative disorder characterized by tremors, 

rigidity, akinesia and postural changes. It is principally due to 
1deficiency of the neurotransmitter of brain-Dopamine.  PD is 

a clinical syndrome consisting of four cardinal features of 

bradykinesia/hypokinesia, resting tremors, impairment of 

postural balance leading to disturbance of gait and falling, and 

immobility.

Parkinson Disease results from a reduction of dopaminergic 

transmission within the basal ganglia. The pathologic 

hallmark of Parkinson's disease is loss of the pigmented 

dopaminergic neurons of the substantial nigra pars compacta, 

which regulates the action of dopamine on D1 & D2 receptors 

in the striatum.

Epidemiology

PD is the second most common neurodegenerative disorder 

after Alzheimer's disease. Two main measures are used in 

epidemiological studies: incidence and prevalence. Incidence 

is the number of new cases per unit of person–time at risk 

(usually number of new cases per thousand person–years); 

prevalence is the total number of cases of the disease in the 

population at a given time. The prevalence is estimated at 

0.3% of the whole population in industrialized countries, 

rising to 1% in those over 60 years of age and to 4% of the 

population over 80. The mean age of onset is around 60 years, 

although 5–10% of cases, classified as young onset, begin 

between the ages of 20 and 50. PD may be less prevalent in 

those of African and Asian ancestry, although this finding is 

disputed. Some studies have proposed that it is more common 

in men than women, but others failed to detect any differences 

between the two sexes. The incidence of PD is between         8 
2and 18 per 100,000 person–years.

How does Levodopa and Carbiodopa work

Levodopa which is levoisomer of amino acid dihydroxy 

phenyl alanine, crosses the Blood Brain Barrier (BBB), where 

it is taken up by the neurons of the substantia niagra pars 

compacta (SNpc) and converted to dopamine by the enzyme 

dopa decarboxylase. The dopamine is then stored, transported 

and eventually released to act on dopamine receptors in the 

striatum. 

`~êÄáçÇçé~= EسJãÉíÜóäÇçé~= ÜóÇê~òáåÉF= áë= ~= êÉîÉêëáÄäÉI=

éÉêáéÜÉê~ä=Ççé~=ÇÉÅ~êÄçñóä~ëÉ=áåÜáÄáíçê=íÜ~í=ÇçÉë=åçí=Åêçëë=

íÜÉ=_äççÇ=_ê~áå=_~êêáÉêK=tÜÉå=~Çãinistered in the absence of 

carbiodopa, levodopa undergoes significant gastrointestinal 

and peripheral metabolism to dopamine which is 

therapeutically undesirable as dopamine cannot cross BBB. 

With the addition of carbiodopa, levodopa's bioavailability is 

doubled from 50% to almost 100% and its half life is extended 
3considerably.  
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Neuroleptic malignant syndrome (NMS) is secondary to 

Parkinson Disease. Chronic condition of Parkinson Disease 
4,5occurs due to excessive dopaminergic blockade effects.  

Muscle rigidity with myonecrosis; an altered mental status 

resembling catatonia; and autonomic dysfunction with 

hyperthermia including diaphoresis, tachycardia, and a labile 

blood pressure and elevation of serum creatinine 

phosphokinase constitute the principal manifestations of 

NMS.

It can be precipitated due to abrupt withdrawal of 

antiparkinson (dopaminergics) medications such as 
6levodopa , bromocriptine, ropinirole and pramipexole or by 

the overdose of the antipsychotic drugs such as 

phenothiazines ,  ha loper idol ,  prochlorperazine ,  

metoclopramide.

CASE REPORT

A 78 year old male was presented in the evening to emergency 

department of St. Martha's Hospital with complaints of 

sudden onset of involuntary movements involving whole of 

the body along with restlessness and tremors. He also 

exhibited altered sensorium, temperature of 108�ÚF when 

brought to the hospital. On enquiry with the patient's relatives, 

it was revealed that the patient was hypertensive since 1 year 

and had a history of parkinson's disease since 8 years and was 

on a combination drug (carbidopa 25 mg, levodopa 100 mg) 

twice in a day. On the day of admission to our hospital, in the 

morning (at 6:00 am) patient had TransUrethral Resection of 

the Prostate (TURP) surgery at another hospital. Till evening 

he was asymptomatic. At evening, patient had 2 episodes of 

vomiting and after that had sudden onset of rigor and tremors 
0involving whole body, with increasing temperature of 108 F 

and altered sensorium and mild sinus tachycardia following 

which he was brought to our hospital. He was shifted to 

Intensive Care Unit and was started on hydrocortisone.

On admission, his vitals revealed a BP of 130/70 mmHg, 
0Pulse of 118 and temperature of 108 F. He was drowsy and 

restless having tremors but showed normal pupils. 

Cardiovascular examination revealed sinus tachycardia. He 

had pallor but there was no evidence of clubbing, cyanosis, 

edema and lymph adenopathy. 

Preliminary investigations revealed that patient was slightly 

anemic with a Hb of 10.9mg/dl. Other investigations related 

that hematology was normal. Routine urine analysis showed 

increase in the number of pus cells and RBCs. Biochemistry 

investigations discovered a high value of Blood Urea 

Nitrogen (BUN) of 48 mg/dl and Creatine Phosphokinase 

levels 2390 U/l. Liver function tests were normal. The blood 
H  gas values were: P : 7.4, PCO : 26.2 and PO  88.5.2 2:

Evaluation was done for NMS and withdrawal of 

antiparkinson medication “Syndopa plus” was considered as 

the cause. Patient was treated with tapped sponging and Tab. 

Syndopa plus was restarted. Patient was given the treatment 

with, i.v. Imipenam 500 mg in 100 ml of NS every 6 hours, i.v. 

Pantaprazole 40 mg, Tab. Trihexyphenidyl Hydrochloride, 

Tab. Nebivolol 25mg and Tab. Crocin 500 mg. Subsequently 
0patient's temperature reduced to 100 F and patient was 

symptomatically better, same treatment was continued for 

another day after which patient was afebrile and was stable at 

discharge. 

DISCUSSION

NMS, a rare but potentially fatal syndrome is characterized by 

extrapyramidal symptoms such as parkinsonism, muscular 

rigidity, dystonia and akinesia; autonomic dysfunction, fever, 

tachycardia, diaphoresis and blood pressure lability; altered 

level of consciousness; and abnormal laboratory findings 

such as leukocytosis and elevated serum creatine 

phosphokinase (CPK) levels. 

Usually  NMS is attributed to a dopaminergic blockade at 

striatum, hypothalamus and brainstem level, the NMS-like 

symptomatology following a withdrawal is probably related 

to a dopaminergic “imbalance” or dysregulation, as opposed 

to an excessive dopaminergic blockade. A dramatic change in 

dose may cause “imbalance” in the dopaminergic system, 
7contributing to the appearance of the syndrome.  

Dopaminergic receptor blockade is believed to be the source 

of extrapyramidal symptoms, such as tremor, shuffled gait, 

and bradykinesia. The classic tetrad of NMS consists of 

altered mental status, hyperthermia, muscle rigidity, and 
8autonomic instability.  Muscle rigidity is typically the first 

sign exhibited by patients with NMS. Altered mental status 

usually develops slightly later and may range from mild 

agitation to stupor or coma. Autonomic instability may 

manifest as labile blood pressures, profuse diaphoresis, 

tachycardia, or urinary retention. Renal failure may occur 

secondary to severe rhabdomyolysis caused by intense 

muscle rigidity. Laboratory findings are non-specific but 

typically include an elevated serum CPK level, hyperkalemia, 

and increasing serum sodium secondary to total body water 

depletion. Death may result from any number of causes 

including dysrhythmia, renal or respiratory failure, or 

cardiovascular collapse.

Sudden withdrawal of levodopa or other anti-parkinsonian 

drugs is the most common cause of NMS as reported by the 
9 various studies. Although withdrawal of levodopa mostly 

leads to Neuroleptic Malignant Syndrome, discontinuation of 

any other anti-parkinsonian drug can also trigger NMS. A case 
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was reported where a patient with PD who developed NMS 

after the discontinuation of amantadine HCl. Poor 

compliance and poor absorption of levodopa is another 

important precipitating factor.

Approach towards treatment of NMS is aimed at supportive 

therapy. Maintaining an adequate airway and ventilation are 

vital especially in the face of neurologic decline. Rigidity of 

the chest wall can also lead to hypoventilation and respiratory 

failure. Supportive measures such as           i.v. fluids should 
10be initiated to stabilize the patients' blood pressure.  Careful 

attention to electrolyte balance, urine output, and renal 

functions are also important considerations throughout the 

treatment course. Steps to lower the core body temperature 

should be taken immediately. Cooling blankets, ice packs, 

and muscle relaxants such as dantrolene and diazepam have 

proven functional.

CONCLUSION

Rapid discontinuation of antiparkinsonian drugs is the 

potential risk factor for the occurrence of NMS. It is a lethal 

disorder unless appropriate treatment is instituted as soon as 

the diagnosis is made. Clinicians ought to be careful in 

considering the possibility of NMS as a life-threatening 

complication of abrupt neuroleptic drugs withdrawal. 

Awareness of NMS and of its treatment modalities will 

decrease the morbidity and mortality associated with this 

syndrome.
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A B S T R A C T

Alcoholic liver disease (ALD) is the major cause of morbidity and mortality worldwide. Death rate for cirrhosis with superimposed alcoholic 

hepatitis is worse than much type of cancers. There is no US Food &Drug Administration approved therapy for ALD. Specific treatment was 

given based on specific mechanisms. It is clear that lifestyle modification, with abstinence, cessation of smoking and weight loss are beneficial. 

Nutritional supplementation is of benefit as most of the ALD patients are malnourished. Patients with alcoholic hepatitis that is relatively severe 

in nature, but not complicated by issues such as infection or gastrointestinal bleeding, appear to benefit from steroids. Pentoxyfylline appears to 

be beneficial in patients with alcoholic hepatitis, especially those with early hepatorenal syndrome. A variety of other agents such 

propylthiouracil, lecithin, colchicines and anabolic steroids are probably not effective. S-adenosylmethionine (SAM) is an alternative medical 

agent is of great use. Results of ongoing National Institute of Health studies evaluating agents such as specific anti TNF's, milk thistle and SAM 

are eagerly awaited. Transplantation is clearly an option for end stage ALD in patients who are abstinent.

Keywords: Alcoholic liver disease, hepatitis, transplantation.
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INTRODUCTION

Chronic and excessive alcohol ingestion is one of the major 

causes of liver disease. The pathology of alcoholic liver 

disease comprises three major lesions, with the injury rarely 

existing in a pure form: (1) fatty liver, (2) alcoholic hepatitis, 

and (3) cirrhosis. Fatty liver is present in >90% of binge and 

chronic drinkers. A much smaller percentage of heavy 

drinkers will progress to alcoholic hepatitis, thought to be a 
1precursor to cirrhosis.

Etiology and pathogenesis

Quantity and duration of alcohol intake are the most 

important risk factors involved in the development of 

alcoholic liver disease. Social, immunologic, and heritable 

factors have all been postulated to play a part in the 
1development of the pathogenic process.

Pathophysiology:

Alcohol is readily absorbed from the mucosa of the mouth 

onwards, down to the stomach and small intestine. It cannot 

be stored; 90% is metabolized through oxidation. The first 

breakdown product is acetaldehyde, which is produced by 

three enzymatic pathways: alcohol dehydrogenase 

(responsible for about 80% of metabolism), cytochrome P-

450 2E1 (CYP2E1), and catalase.

Acetaldehyde is converted to acetate by mitochondrial 

aldehyde dehydrogenase. Chronic alcohol consumption 

enhances acetate formation. The processes generate 

hydrogen, which converts nicotinamide- adenine 

dinucleotide (NAD) to its reduced form (NADH), increasing 

the redox potential in the liver. This replaces fatty acids as a 

fuel, lowers fatty acid oxidation, and allows triglycerides to 

accumulate, causing fatty liver and hyperlipidemia. The 

excess hydrogen also promotes conversion of pyruvate to 

lactate, which decreases glucose production (hypoglycemia 

can result), causing renal acidosis, reduced urate excretion, 

hyperuricemia, and thus gout. 

Alcohol metabolism may also render the liver 

hypermetabolic, causing hepatic parenchymal hypoxia and 

free radical-induced lipid peroxidative damage. 

Undernutrition depletes antioxidants, such as glutathione and 

vitamins A and E, which aggravates such damage.

Acetaldehyde initiates much of the inflammation and fibrosis 

of alcoholic hepatitis. It stimulates transformation of the 

stellate (Ito) cells lining liver blood channels (sinusoids) into 

fibroblasts that develop myocontractile elements and actively 

produce collagen. The sinusoids narrow and fill, limiting 

transport and blood flow. Local circulaation of gut 
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endotoxins, which the impaired liver can no longer detoxify, 

lead to production of inflammatory cytokines. Acetaldehyde 

and lipid peroxidation products recruit leukocytes, resulting 

in production of more inflammatory cytokines. This elicits a 

vicious circle of inflammation that culminates in fibrosis and 

loss of hepatocytes.

Fat is deposited throughout the hepatocytes, a result of 

increased input from peripheral adipose tissue, elevated 

triglyceride synthesis, decreased lipid oxidation, and reduced 
2lipoprotein production that impairs fat export from the liver.

Treatment of alcoholic liver diseases

Lifestyle modifications

Abstinence, cessation of alcohol consumption or a 

significant reduction in alcohol intake improves histology 

and or survival of patients with any stage of ALD, therefore 

alcohol abstinence is the cornerstone of management for 

patients with ALD. Treatments that aim to reduce the alcohol 

intake in alcohol dependent patients include psychological 

and pharmacological approaches.

Psychological treatments such as cognitive behavioral 

therapy and motivational enhancement therapy have been 

shown to reduce alcohol intake. As an alternative, some 

patients may derive benefit from pharmacological therapy. 

Both acamprosate and naltrexone have been shown to reduce 

drinking days. Disulfiram, an inhibitor of acetaldehyde 

dehydrogenase has been used for many years but has 

catastrophic effects when ingested in conjunction with 
3alcohol.

Obesity along with alcohol leads to steatosis, steatohepatitis, 

and cirrhosis and also is a major factor for the progression of 

ALD. Hence weight loss down to ideal BMI (body mass 

index) is beneficial.

Cigarette smoking aggravates oxidative stress which 

accelerates the mechanism of alcoholic liver injury. Hence 
4quitting smoking is beneficial in ALD .

Drug therapy

Corticosteroids

The effect of steroids on polymorphonuclear Neutrophils 

functions, their ability to inhibit important pro-inflammatory 

transcription factors such as activator protein 1 (AP-1) and 

nuclear factor-êB (NF-êB), a reduction in soluble 

intracellular adhesion molecule 1, and their beneficial effects 

on pro-/anti-inflammatory cytokine levels are thought to be 

the underlying mechanisms of action leading to benefit in 
5,6patients with severe ASH (alcoholic steatohepatitis).

Studies show that unusual infections and precipitation of 

glucose intolerance are undesirable effects of steroids therapy 
7in alcoholic liver diseases.

Pentoxyfylline

Pentoxyfylline, a hemorheologic agent (it lowers blood 

viscosity , has been shown to decrease hypertension and to 

have an inhibitory effect on TNF and other inflammatory 
3cytokines.  TNF is one of the key factors in hepatocellular 

damage and causes vasoconstriction that could contribute to 

renal insufficiency. The benefit of Pentoxyfylline appears to 

be related to the significant decrease in risk of hepatorenal 
8,9,10syndrome and renal failure.

Anti TNF therapy

Alcoholic hepatitis was one of the first disease states in which 

deregulated inflammatory cytokines were identified. Chronic 

alcohol use has been shown to increase gut permeability and 

i n c r e a s e  e n d o t o x e m i a  ( t h r o u g h  g u t  d e r i v e d  

lipopolysaccharides) which activates NF-êB to produce TNF

Propylthiouracil 

The putative mechanism of propylthiouracil to produce a 

benefit in alcoholics is by reducing hepatic oxygen 
3,11consumption by hepatocytes.

Nutritional supplements

S-adenosylmethionine

Elevated methionine and decreased methionine clearance 

represent a possible therapeutic target for ALD. In human 

studies of alcoholic hepatitis and cirrhosis, abnormal hepatic 

gene expression in methionine and glutathione metabolism 

occurs and often contributes to decreased hepatic S-

adenosylmethionine (SAM), cysteine, and glutathione levels 
12.

Antioxidants

Oxidative stress is thought to play a key role in the 

pathogenesis of ALD. Alcohol mediates oxidative stress in a 

number of ways including lipid peroxidation, the production 

of reactive oxygen species, and depletion of endogenous 

antioxidant capabilities. On this basis, it has been theorized 

that aggressive antioxidant therapy would improve outcomes 

in ALD. 

Vitamin E deficiency has been well documented in ALD. 

Vitamin E has experimentally proven hepatoprotective 

capabilities including membrane stabilization, reduced NFêB 

activation and TNF production, and inhibition of hepatic 
5stellate cell activation.  

 

 

)

-
5a-mediated proinflammatory cytokines.  

Jeewan R - 
 

Management of Alcoholic Liver Disease

Indian Journal of Pharmacy Practice  Volume 4 Issue 3     Jul - Sep, 2011 65



Another antioxidant, Polyenylphosphatidylcholine (lecithin), 

is a lipid extract obtained from soybeans. It has been shown to 

prevent alcoholic liver cirrhosis in baboons and appears to 

have anti-inflammatory, anti-apoptotic, and antifibrotic 
4effects.

Liver transplantation

LT for alcoholic cirrhosis

LT for patients with ALD remains controversial, principally 

as a result of concerns about the risk of post transplantation 

relapse and its effect on outcome and public opinion at a time 

of increasing donor shortage. These issues, coupled with a 

perception that these patients are more likely to have 

contraindications to transplantation, either as a result of extra 

hepatic complications of excessive alcohol abuse or an 

associated lack of self care, have contributed to a continued 

reluctance of many centers to offer LT to patients with ALD. 

Outcome of LT for ALD several studies have demonstrated 

that the survival of patients who undergo transplantation for 

cirrhotic ALD is comparable to patients with cirrhosis of 

alternative etiologies, with 5- and 10-year survival rates 
5lying.

Somewhere between those of patients transplanted for 

cholestatic and viral hepatitis–related liver disease. 

Furthermore, there is no evidence that patients with ALD have 

a higher frequency of postoperative complications or 

resource use compared with patients transplanted for other 

indications, despite undergoing transplantation at a more 
13advanced stage of disease.

CONCLUSION

Worldwide, ALD remains a major cause of liver related 

mortality. The diagnosis and treatment of the wide spectrum 

of hematologic conditions associated with ethanol intake is 

challenging. Pentoxyfylline should be considered an 

alternative to corticosteroids and it appears to especially 

effective in ALD patients with renal dysfunction/hepatorenal 

syndrome. Biologics, such as specific anti-TNFs, have been 

disappointing and should probably not be used outside the 

clinical trial setting. Future areas of research include the 

safety, efficacy, and ethical considerations of liver transplant 

in severe ASH for patients who are not responding to medical 

therapy.
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Material and Methods: This section may be divided into 

sub-sections if it facilitates better reading of the paper. The 
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facilitates better reading of the paper. All results based on 

methods must be included. Tables, graphic material and 

figures shall be included as they facilitate understanding of 

the results.

Discussion: Shall start with limited background information 
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legends, which explain the contents of the table. Tables should 

not be very large that they run more than one  A4 sized page. If 

the tables are wide which may not fit in portrait form of A4 

size paper, then, it can be prepared in the landscape form. 
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must be in accordance with that used in the chemical 
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Symbols and abbreviations - Unless specified otherwise, all 

temperatures are understood to be in degrees centigrade and 

need not be followed by the letter 'C'. Abbreviations should be 

those well known in scientific literature. In vitro, in vivo, in 

situ, ex vivo, ad libitum, et al. and so on are two words each 

and should be written in italics. None of the above is a 

hyphenated word. All foreign language (other than English) 

names and words shall be in italics as a general rule.

General Guidelines for units and symbols - The use of the 

International System of Units (SI) is recommended. For meter 

(m), gram (g), kilogram (kg), second (s), minute (m), hour (h), 
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paper.
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References

Literature citations in the text must be indicated by Arabic 

numerals in superscript. Each reference separately in the 

order it appears in the text. The references should be cited at 

the end of the manuscript in the order of their appearance in 

the text. In case of formal acceptance of any article for 

publication, such articles can be cited in the reference as “in 

press”, listing all author's involved. References should strictly 

adhere to Vancouver style of citing references.

Format: Author(s) of article (surname initials). Title of 

article. Journal title abbreviated Year of publication; volume 

number (issue number):page numbers. Standard journal 

article (If more than six authors, the first three shall be listed 

followed by et al.) You CH, Lee KY, Chey WY, Menguy R. 

Electrogastrographic study of patients with unexplained 

nausea, bloating and vomiting. Gastroenterology 

1980;79:311-4.
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Edition. Place of publication: Publisher; Year of publication.
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Chapter or article in a book

Format: Author(s) of chapter (surname initials). Title of 

chapter. In: Editor(s) name, editors. Title of book. Place of 

publication: Publisher; Year of publication. page numbers.

Electronic journal article
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Journal of Pharmacology and Experimental Therapeutics- (J 
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New England Journal of Medicine- (N Engl J Med)

Pharmaceutical Journal, The (Pharm J)

PharmacologicalResearch Communications- (Pharmacol 

Res Commun)
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